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PEEFATOEY ESSAY. 


METHODS AND RESULTS IN MODERN THEOLOGY. 

By the Rev. W. E. Collins, M.A. 

PBOFKSHOK or ECCLESIASTICAL HISTORY AT KINo’s COLI-EOE, LONDON. 


AT the present day there is no special tendency to make a confusion between religion and theology ; 
JL^ on the contrary, it would seem that we are almost too ready to conclude that they may be re- 
garded as entirely distinct From one point of view religion has recently been defined, by Professor 
William James, as “ the feelings, acts, and experiences of individual men in their solitude so far as they 
Religion ^-PPrehend themselves to stand in relation to whatever they may consider the Divine.’' 

Mad From a rather different standpoint, Mattliew Arnold has defined it as “ morality touched 

Theology. emotion ” : a definition which is felt to be unsatisfactorj unless it denotes morality, in 
the largest sense of that much misused word, as traced back to and springing from the motive power 
which gives it birth, viz,, the devotion of a personal being to that which is recognized as the end of 
conduct and the goal of aspiration. Theology, on the other hand, is the studj^ which deals with what 
known, or assumed to be known, of that end and goal, both in its essential nature and in all its 
relations with conduct and being ; in a word, it is the science of the Divine. Eeligion and theology differ, 
therefore, both in idea and in scope. It may indeed be questioned whether they ever are or can be 

entirely separable : many would contend that a theology of some kind, more or less definite or indefinite, 

is presupposed in all religion, at any rate implicitly. But those who repudiate the one would resent, 
and not unnaturally, any assertion or implication that they had thereby abandoned the other; and 
although it is possible tliat the tendency of to-day is to separate them overmucli, at least it is clear that 
they can in no sense be identified. 

But there is another distinction which must not be lost sight of ; viz., the distinction between 
theology in a narrower and th^logy in a wider sense ; or better perhaps between the faith itself and 
its intellectual embodiment in a theology. The faith itself declares the relations existing 
Mttd (or believed to exist) between religious people and the object or objects of their religioiL 

Theology, human mind is such that these relations must inevitably find their expression in 

certain statements or propositions, which in turn must take their place side by side with the remainder 
of our intellectual stock in trade. Hence arises a developed theology. The Christian faith, to which 
from this point we confine ourselves, represents certain truths in the spiritual universe and states 
certain historic facts, or what are believed to be such ; theology endeavours to correlate these with our 
other knowledge. The faith itself is common to simple and learned ; theology is primarily a domain of 
the intellect. The faith cannot be said to change, generally speaking, excepting in so far as its 
adherents enter in course of time more or less fully into the depths of its meaning; there is a sense in 
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PREFATORY ESSAY 


which it must be said that theology, like natural science, is always changing. For theology is the 
attempt to express this unchanging faith in the terms of philosophy and to embody it in a historical 
and logical system ; to correlate it with the facts of life and the highest knowledge and thought of the 
day ; to apply it afresh to the satisfaction of human aspirations in the light of ever-yarying circum- 
stances. To accomplish this end, it becomes of necessity subject to the dominant intellectual methods ' 
and processes of the day, and it absorbs or makes use of such material as is current in its day. By 
applying itself to the resolution of problems which are always changing, it systematizes itself in a shape 
which has reference to circumstances which are merely transitory. By bracing itself to meet new modes 
of thought which would cut away the ground beneath its feet, or discoveries which threaten to demolish 
its former presuppositions, it learns to breathe more freely and to accommodate itself to ampler quarters, 
only to find in time that these likewise must be vacated, and that there is yet more beyond. The 
theological difficulties of one generation furnish the theological armoury of the next : the apologetic of 
one age is the basis of the scepticism of the age that follows. 

Theology must then of its very nature be constantly modifying its affirmations, constantly shifting 
its ground and changing its centre of gravity. It thrives by submitting to new laws. It grows by the 
Theology facts, by the assimilation of ways of thought at first strange to itself, by 

ever the development of its latent power and the manifestation of its inherent truth under the 
cbmnging. pressure of new necessities. It is preserved from stagnation and death by the confession, or 
at least the repudiation, of its own mistakes ; by the rejection of ways of thought which have grown 
old, of antiquated theories and exploded facts which it once accepted in common with every form of 
human thought ; by the retracing, sometimes frankly acknowledged, more often concealed and disguised 
or not even recognized, of its own footsteps. Above all, it lives and flourishes whenever, and in pro- 
portion as, it learns to enter afresh into the meaning of some element of the Christian faith : whenever, 
in the words of the Master, some scribe instructed unto the kingdom of heaven ” is enabled to " bring 
forth out of his treasure things new and old.” Christian theology, in a word, seems always to be on 
the losing side, and yet it always comes out without loss in the long run. That this is so is the result , 
of the fact that there is in it one element which is always dying, and one which never dies. For, as 
Dr George Salmon has said ; “ Every union of philosophy and religion is the marriage of a mortal with 
an immortal ; the religion lives ; the philosophy grows old and dies. When the philosophic element of 
a religious system becomes antiquated, its explanations which contented one age become unsatisfactory 
to the next, and there ensues what is spoken of as a conflict between religion and science ; whereas, in 
reality, it is a conflict between tlie science of one generation and that of the succeeding one.” 

That such a change is continually going on in the theological thought of every age is a matter of 
constant observation. It is impossible to glance through any substantial theological writing of a former 
century, say the fourth, or the sixteenth, or the eighteenth, without finding that, although there may be 
much that at once appeals to the modern mind, there is even more which no longer does so. Of the latter, 
there may indeed be some elements which would be useful as correctives, simply because they deal, from 
a point of view other than our own, with that which is common to us and to cthem. But there will prob- 
ably be much more which, owing to the fact that it is moulded in accordance with the presuppositions 
and the theories of a former day, has now come to be evacuated of all possible meaning for us. In fact, 
its analogies with the philosophical and other writings of its own day, even with those which are non- 
religiousj or even sceptical in tone, are in some respects closer than with those of modern theological 
writings. Theology has shifted its ground : it has given way on all hands. Again and again it has 
renounced pretensions which were once made on its behalf with the utmost boldness ; and it has been 
content to learn its own lesson at the feet of philosophy and natural science. And yet few thoughtful 
men would say that theology has become enfeebled as the result of the process. It has learned to 
submit to certain limitations indeed, but limitation is not always loss. The theologian may claim that, 
in the process of restriction within the modified intellectual content of the age, theology is continually 
being maintained in its proper sphere, as supplying the clue to aU life and being — that clue which 
alone gives meaning and purpose to a world which would otherwise be without any real significance. 
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CavMs of the Change which has come over Modern Theology, 

Seldom, if ever, has a greater change come over the theology of any age than that which was 
^ observed in the fast sixty or seventy years of the nineteenth centuiy. At the beginning of that period, 
as Dr J. B. Mayor has said, Theology was the repetition of the formulas of the fourth and sixteenth 
centuries ; every word of the Bible was divinely dictateci, equally important and equally infallible ; 
human reason was out of place in the sphere of religion, which consisted mainly in emotional utterance 
or ritual observance ; the operation of Divine grace was limited by the recognition of the three Orders 
and of Apostolical Succession, or else by the assurance of conversion on the part of the individual ; art, 
science, politics, and social life belonged to the world, which was either forbidden ground, or at least so 
full of snares as to make it hazardous for the ordinary Christian to venture upon.” As late as 1848, 
when Robertson of Brighton said that one of the duties of the library committee of a Working Men’s 
Society was to furnish books of amusement, he was greatly sneered at. “ Many well-meaning and 
religious persons said I had forgotten my place as a clergyman in speaking of works of fiction as fit for 
labouring men. They were shocked and startled that I dared to reckon it a matter of rejoicing that 
there is a moral tone in that well known publication which is dedicated to wit and humour, or that I 
even named it.” Many changes, both religious and theological, have come about since then. Old land- 
marks have been removed entirely ; phrases formerly all-powerful have ceased to have any meaning for 
us ; old ' watchwords, such as verbal inspiration, substitution, experimental religion, and the like, have 
been evacuated of much of their force. On the one hand, there has sprung up a widespread feeling 
which is not so much anti-religious as unreligious, but which is at any rate frankly untheological ; and 
its results arc to be seen on all sides, in the decay of church-going, the decrease of Bible-reading, the 
non-observance of Sunday, and the like. On the other hand, tlu re has been, not only in the British 
Isles but on the mainland of Europe, a decided increase of religious earnestness, which has shown itself 
especially in the direction of a very notable “ Catholic revival.” Meanwhile, the conflict between 
•religion and science has gone on, and neither has been a loser by it One thing after another has been 
denounced as absolutely contrary to the Christian faith : in course of time it has come to be a house- 
liold word to us, and yet the faith is none the worse for it. Nevertheless, it would be hard to imagine 
a change more far-reaching. 

^ The causes which have led to this change are not far to seek ; nor have they influenced theology 
alone. For it is in fact part and parcel of the change which has come over all human life and 
thought ; and the causes which have revolutionized every other activity of the human mind have not 
left theology untouched. An attempt must be made to summarize them here, difficult though it is, or 
impossible, to summarize them completely. 

(а) First in order must be placed the widespread Romantic Movement which, seeking its inspiration 
in the art and literature and the ideals of the Middle Ages, has recovered and recreated for us 
conceptions of beauty, truth, and fellowship which had almost died out of our conscious life. 2*iie 

At times it has been erratic* and extravagant ; it has degenerated at times into the barrenness Romantic 
of a mere mediieval eclecticism. But nothing could liave been further from its normal 
character than this. As a whole it has been eminently sane and clear-sighted; and Coleridge and 
Shelley, Scott and Southey, Blake and Ruskin in England, not to speak of even greater leaders 
elsewhere, gave a new tone and a new direction to men’s thoughts. Its influence has by no means 
passed away yet Nowhere has it been more conspicuously felt than in theology; and the Oxford 
Movement, with its watchword “ Hear the Church,” was but an exemplification, though by far the most 
conspicuous and fruitful one, of a process which infused new life into the Catholicism of France, which 
for a time deeply affected the Lutheranism of Germany and Denmark, and which even touclied orthodox 
Russia in the persons of Khomiakoff and others. 

(б) Hardly less important in its influence upon theology has been the great social movement 
of modern days, which has altogether inverted, so far at least as words arc concerned, our sense 
of the relative importance of the individual and the society ; which has given us both the conception 
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of ** solidarity ” aud the word by which to express it ; which has deepened our sense of the corporate 
life of the State, and enabled us once more to speak the language of Aristotle’s Politics. It is easy 
(6) The ^ exaggerate the permanent, or even the temporary, effects of such a movement as this ; 

SocM and nothing is more certain than that human nature does not change itself, when it adopts a 

Movement. speech. But the fact remains that human life is laigely dominated by great 

ideas ; and, however transitory the victory may prove to be, modern political history is, more largely 
than anything else, a record of the triumphs of the new social creed in a succession of peaceful conflicts. 
Here again theology has been largely influenced by what it at first regarded with the greatest suspicion, 
and indeed has found in it a revelation of its own teaching ; for the conception of the relation between 
the society aud the individual finds at once its source and its most complete fulfilment in that of the 
Body and its members. The results are to be seen in the liberal movement in France which centres 
round Lamennais and his friends, and in that which for a moment seemed likely to place Pope Pius TX. 
at the head of a united Italy. They are to be seen in the early Christian Socialist movement which had 
Maurice and Eangsley and Ludlow for its leaders, and in the more developed movements of later days ; in 
the zeal for social work which has taken hold of all the churches ; in the remarkable revival of devotion 
to the ideals of St Francis of Assisi in our own day, the full results of which are perhaps still to be 
seen. Above all, they have left their record, and find their inspiration, in the larger realization of the 
fellowship of God and men in the Body of Christ which runs through modem theology. One striking 
instance of the change may be given. Cardinal Newman has declared in the Apologia that from his 
earliest days he had never had any conviction so strong as the thought of two, and two only, supreme 
and luminously self-evident beings, myself and my Creator.” In The Oospel of Life and elsewhere the 
late Bishop Westcott, with the words of Newman in his mind, has expressed his firm conviction that 
they do not exhaust the truth, and that man is or may be conscious of three self-evident final existences, 
Self, the World, and God. Perhaps each writer may be held to have expressed accurately the view 
most generally current in the period during which he wrote. 

(c) Still more profound and far-reaching has been the change which has come over all human 
thought as the result of the bursting of the bonds of eighteenth-century philosophy on the one hand, and 
(c) PbUo^ great discoveries of modern science on the other. As regards the former, thought has 
aopbyaad been delivered from the deadlock of a method which in reality involved the denial of the 
Science, possibility of affirming even phenomena ; thus the way was opened for a new philosophy, 
which was given to the world by Kant in his Transcendental Idealism. As regards the latter, partly 
by its actual discoveries and still more by its majestic inductions, it has altogether overturned our 
preconceived ideas of the life-history of the world, and placed before us a larger and more unitary con- 
ception of it than had been possible since the revival of learning. After years of repudiation or jealous 
suspicion, both philosophy aud science have at length been allowed to deliver their message for the 
theologian. Hegel, Lotze, T. H. Green, and James Martineau have remodelled our religious philosophy, 
Coleridge and Maurice have linked it with history and brought it into contact with practical religion ; 
and if for a time theories based on the metaphysics of Sir William Hamilton, such as those of Hansel, 
still prevailed and were made use of as a valuable bulwark of a traditional theology, further consideration 
has made it plain that their basis and their inevitable outcome is whe^t is now known as agnosticism. 
Again, thoughts derived from natural science have been introduced into theology, to the great benefit of 
the latter. The ideas of evolution and development have been found to acquire an even fuller meaning 
when viewed in the light of the New Testament, e.g., in the light of the teaching of St Paul as to the 
destiny of " the whole creation.” Little by little they have permeated all theology, delivered it from 
some of the survivals of eighteenth-century deism, and given form and life to much that was other* 
wise mechanical and shapeless. 

(d) Nevertheless, the new ideas seemed at first sight only to emphasize a divorce between pro* 
fane ” and ** sacred ” leaniiug which had already become apparent On the one hand, conflict could only 
be avoided by keeping the two carefully separated ; on the other, physical science was rapidly e nlarging 
its ground. Moreover, such a segregation of sacred learning could only mean stagnation and ever* 
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increasing unreality. Against this the protests have been almost incessant ; in fact, one of the most 
salient features of the theology of the nineteenth century has been its constant effort after reality and 
entire intellectual sincerity. It is this absolutely fearless honesty and freedom in dealing 
with the Bible, which made Maurice’s Patriarchs and Lawgivers (1851) and Prophets and ^ 

Kings of the Old Testament (1858) such a revelation in his own day ; and although they were of Liberty 
published so many years ago, these qualities make them valuable still. The same thing is 
true, in some measure, of J. E. Mozley’s Bvling Ideas in Early Ages (1876) ; and in a far 
larger degree of Seeley’s Ecce Horn/) (1865), with its strikingly fresh presentment of the work and teaching 
of our Lord. The real importance of Essays and Beviews, which appeared in 1860, arises from the fact that 
they were “ an attempt to illustrate the advantages derivable to the cause of religious and moral truth from 
a free handling, in a becoming spirit, of subjects peculiarly liable to suffer by the repetition of conventional 
language, and from traditional methods of treatment.’* Their permanent value as actual teaching is not 
great, but their real importance may be gauged by any one who will read them in the light of to-day, and 
then consider the outcry which they occasioned on their first appearance. And their significance as a land- 
mark in theology may be appreciated by comparing them, both as regards method and scope, with the 
essays in Lux Mundi^ which appeared in 1889 as the outcome of a " conviction that the epoch in which 
we live is one of profound transformation, intellectual and social, abounding in new needs, new points 
of view, new questions, and certain therefore to involve great changes in the outlying departments of 
theology, where it is linked on to other sciences, and to necessitate some general statement of its claim 
and meaning.” Or they may be compared, again, with the essays in Contentio Verilatis^ which appeared 
in 1902 and represents a much more markedly liberal ” standpoint. Such a comparison will suggest 
the inference that the trend of thought during the intervening period has been decidedly constructive 
rather than destructive ; that, however much it may shrink from over-definition, its tendency certainly 
cannot be described as untheological ; and above all, that it centres more whole-heartedly than ever about 
the Person of Christ. 

{e) This temper of free and candid examination has gone hand in hand with one of rigorous analysis. 
That this should have been so was but natural. When the bases of our knowledge in other spheres 
were being tested and overhauled, theology could not reasonably be held exempt from the sciea* 
same process. Nor could a merely ecclesiastical disintegration and reconstruction be judged title 
sufficient. It was not enough that theology should overhaul its own fabric and reshape ^"*<^*^* 
i&elf in accordance with its own presuppositions : its historical bases must be tested by the same 
rigorous methods which were employed elsewhere. And this is precisely what was done. The Bible, 
the creeds, and the institutions of the Church were placed on their trial ; the accretions of ages were 
torn away, with more or less of skill and discrimination as the case might be. Christianity itself was 
cast into the crucible, and this not at the hands of indifferent or hostile unbelief but, on the whole, of 
precise and rigorous scientific scholarship. So much at least is clear to us now, for we are far enough 
away to see things in their true proportions. If there was much a lyriori reasoning, if many of the 
negative conclusions which«were arrived at were inevitable in view of the assumed premisses upon which 
they really rested, there was surprisingly little of definite or conscious bias against the Christian faith, 
ready as people were to think .otherwise at the time. Even when the conflict waxed fiercest, defenders 
and assailants of the received views were alike fellow-students ; and Bishop Westcott has left it on 
record that he had often learned more from those with whom he disagreed most fundamentally than 
from those with whom he found himself in agreement. The methods adopted were those of rigorous 
analysis, which only became more exact and more scientific as time went on, and as the principles of 
historical and textual criticism came to be better understood. Moreover, the very eagerness with which 
the evidence was scanned led to the discovery of fresh evidence, which has often served to clinch the 
matter in dispute. The scholars of many nations have contributed their quota; and if it be allowed 
that Gkirmany has done the lion’s share of the work, exhibiting the most searching analysis and the most 
brilliant conjecture, it may fairly be claimed that the best British scholarship excels in soberness of judg- 
ment and scholarly completeness. The period of conflict has been prolonged and arduous. Little by 
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little the inquiry may be said in a measure to have worked itself out Not, indeed, that finahty has 
been reached upon all or even upon most of the points involved ; but, at least, certa-in tangible objects 
have been compassed, and certain tangible results have been obtained. Theological science would appear 
to have reached its limits for the present in certain directions, and to be tending towards fresh develop- 
ments in others. It may therefore be possible to take stock of some elements of our progress as it 
would hardly have been some twenty years ago, and also to note and record the character which has been 
impressed upon the theology of the present day itself, as the result of this period of disintegration and 
growth. 

The Charcuiteristic Form of Models Thndogy, 

To speak first of the latter. Briefly, the great change which has come over theology itself, during 
the period under review, may be summed up in the formula, Back to history.'* Theology has become 
historical. Its chief evidences are, and must ever be, those which appeal to the conscience ; 
hiMtorIcmi but it has become historical in such a sense that it can })e both studied and taught historically 
method. Students of varying laiths, as is at the present time the case in the new University of 
London. It has become historical in its methods to a quite unprecedented degree. That this should 

be so is inevitable in an age which has so greatly enlarged our knowledge of the past, and has poured 
forth upon the theologian a continual stream of new documents and other evidence, which could only be 
interpreted, or correlated with our existing materials, by liistorical methods, and which reflect back a 
flood of light upon those materials in the process. In these circumstances, theology has of necessity 
become largely historical in its methods ; to such an extent indeed that almost all the more notable 
theological literature of recent years has partaken largely of that character. It would not of course be 
true to say that a priori arguments have altogether lost their ground, or that deductive reasoning has no 
longer any place in theology ; such a thing would obviously be impossible in a subject which deals so 
largely with matters which depend in the main ui)on the testimony of the individual consciousness, and 
which are not capable of immediate verification by actual experiment. But the fact remains that in 
theology, as distinguished from religion, the inductive method has come to precede and to underlie all* 
else ; and, so far as theology is concerned, the inductive method is the historical method. Here, at any 
rate, there would seem to be true and, it is to be hoped, permanent progress, and not merely a temporary 
phase of evolution. Most of the mistakes of theology in the past liave resulted from a rooted habit of 
building hypotheses upon insutticient or unverified premisses, of failing to test alleged developments 
rigorously enough by a reference to the foundations upon which they profess to be based. The time has 
come for theorizing to give place to careful inquiry. The facts must be made to yield up their own 
evidence, and they will only do so as we learn to study and to interrogate them aright. In other words, 
the historical method is the proper and scientific method in theological study. And regarded from this 
point of view, our progress in theology falls into line with progress in other studies. Sir Frederick 
Pollock has pointed out, in his Histurif of the Scieiwe of Politics, that in the century which has passed 
away, progress in physics, indeed in natural science generally, meant a fuller realization of the great 
principles first enunciated by Newton ; that progress iii philosophy meant “ Back to Kant,” and in 
politics “ Back to Aristotle.” In like manner it may be said that progress in theology means “ Back 
to history.” i 

But it is not only as a method of accurate analysis that the theologian has recourse to the historical 
method. He does indeed make use of it in this way, as a means of delivering himself from the futility 
of baseless theorizing. He avails himself of every means at his command — exact linguistic 
bSioty^^^ and textual study, the method of survivals, and the comparative method — he seeks every 
sidelight that is offered by archaeology or political history, by ethnology or physical geography, 
in order that he may get at the actual facts. But that is not all. History means more to the theologian 
than it did. It is more to him than a kind of prolegomena to a religious philosophy ; it is more than 
the determination of a basis for sound reasoning or unassailable generalization. To the theologian of 
to-day history is. as T)r Fairbairn has said, “ a continued creative process due to the continued, though 
conditioned, activity of the original creative Mind.” To him the facts of life are not something 
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extraneous which must be stripped off before he can penetrate to certain divine realities ; they are in 
themselves a revelation of those realities. To him religion finds its highest expression not in human 
thought, but in human life. 

This new reverence for human life, and for life in all its forms, is of course based upon a theological 
laotiva It is the outcome of a fresh realization of the cosmic significance of Christianity itself, as being 
in its essence, in Bishop Westcott’s words, neither a philosophy nor a law, but a Person and a Life. 

* ‘‘ Christianity announces in the plainest terms a vital union of the finite and the infinite as the funda- 
mental Gospel. In the brief phrase, ‘ The Word became fiesh,* the opposition and the reconciliation, the 
difference and the union in one Person, of Being eternal and temporal is set forth not as a speculation 
or iis a thought, but as a historic event.” From this point of view Christianity claims to be historical 
in an unique sense. “It was prepared for by a long national development, into which the typical 
elements of the ancient world entered as contributory forces. It is summed up in the facts of a divine- 
human life. It has been, and still is being, wrought out in the slow and uiireturning life of a society.” 
In other words, from the standpoint of to-day the Christian religion centres more than ever in the 
Person, rather than in the teaching of its Founder, and Christian theology centres in the Incarnation 
(which potentially includes all else) rather than in the Atonement. That this is so will not be doubted 
by any one who will consider the general character of the theological literature of the last forty or fifty 
years. It is concerned with the history and the Person of Christ to an extraordinary degree. Never 
before, as has been pointed out by Dr A. J. Mason, were there published so many professed Lives of 
Our Lord and books bearing immediately on that subject; never since the days of the great Greek 
fathers was the Incarnation, both in itself and in its bearing on life and conduct, the subject of so much 
thought and study. The problem of the Synoptic Gospels and their relation to St John, upon which so 
much excellent work has been done in recent years, derives its whole interest and importance from the 
fact that it aims at bringing us into an even closer contact with Him. And thus it may be said that 
the theological watchword, “ Back to history,” reiilly amounts to “ Back to Christ.” 

Some Elements of Theological Progress in RreerU Years. 

We turn now to the consideration of some particular elements of the theological progress of recent 
years. Here again our examination can only be partial and fragmentary ; we can do no more than 
attempt to indicate results in outline, the full nature of which must be sought elsewhere. 

• 1. Christianity and other Religions. — The time has long passed away when it was possible for the 
theologian either to disregard every other religion but that of the Hebrews, or to regard them simply as 
so many forms of error. A faith which demanded for itself exceptional treatment or exclusive ^ 
consideration would have thereby put itself out of court, so far as scientific inquiry is con- tiMlty and 
cemed. Such a thing would indeed have been impossible at the present day, when the researclies other 
of such scholars as Tiele, de la Saussaye, Waitz, Max Muller, Itatzel, de Quatrefages, Tyler, 
and Frazer have practically opened to us a wholly new world of religious knowledge. Modern Christian 
apologetic is based in this respect not upon the ignoring of other religions, but upon a presentmcuit of 
them in their right relation with Christianity. In this view, they are so many partial and typical 
representations of the truth, whilst Christianity, which is “ the Absolute Religion,” alone fully satisfies 
the craving to which they all bear witness. It has been drawn out by many writers, but nowhere more 
ably than by the most recent of all, Dr A. M. Fairbairn. In his Philosophy of the ChrUtmn RdUgion (1902) 
he has endeavoured to show that “ the conception of Christ stands related to history as the idea of (^od is 
related to nature, i.e,, each is in its own sphere the factor of order, or the (jonstitutive condition of a 
rational system”; and that “the Son of God holds in his pierced hands the keys of all the religions, 
explains all the factors of their being and all the persons through whom they have been realized.” Nor 
is this relation between Christianity and other religions to be discerned only in their general character ; 
it may be seen also in particular institutions. Of these theie is none which so well illustrates this 
fundamental solidarity of religion as that of sacrifice, the full significance of which was first set forth by 
the late Professor Robertson Smith. It was, he showed, the life, not the death of the victim that was 
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sonified by its immolation ; and this immolation was always accompanied by a sacrificial feast, in which 
others partook besides the offerer. In fact so essential was this participation that even a private 
sacrifice was not complete without guests, and the surplus of sacrificial flesh was not sold but distributed 
freely. Thus “ every act of sacrifice expressed the ides that man does not live for himself only but for 
his fellows,” and the fundamental ides of the sacrifice itself is that of “ communion between the god and 
his worshippers by the joint participation in the living flesh and blood of a sacrificial victim.” 
Dr F. B. Jevons can hardly be said to have over-estimated the significance of these facts when he 
sununarizes them as follows : “ The whole human race for thousands of years has been educated to the 
conception that it was only through a divine sacrifice that perfect union with God was possible for man. 
... Of all the great religions of the world it is the Christian Church alone which is so far heir of all the 
ages as to fulfil the dumb, dim expectation of mankind ; in it alone the sacramental meal commemorates 
by ordinance of its founder the divine sacrifice which is a propitiation for the sins of mankind.” 

2. The, Doctrine of Ood . — ^The change which has come over modem theological thought in this 
respect is most marked. It has been pointed out by Mr A. W. Bobinson that the dominant conception of 

2. The theology was until quite recently, as it had been since the early part of the eighteenth century, 

Doetrtue the Moral Government of God. To this all else was subsidiary, and the attributes of God 
of Ood. ^ere most dwelt upon were such as were most directly connected with it. Law was the 

expression of his will ; reverent submission and obedience were the right attitude of human beings 
towards him, and all else drew down upon itself the inevitable penalties due to a broken law and an 
outraged holy will. Now all this is altered : theology has rediscovered the great cardinal truth of the 
Fatherhood of God, and learned to see in it that upon which all else depends. This of course is pure 
gain ; but it has not been achieved without loss. Our age has seen at the same time “ a widespread 
weakening of the meaning of Law.” We have a much greater realization of the universality of its 
operation, but have hugely lost the thought of a personal Will behind its manifestations ; and law has 
come to be interpreted to us as only the inevitable sequence of events. This has greatly weakened the 
sense of sin amongst us, a fact which may be discerned iu the absence of the note of severity in most of 
our moral teaching. Thus the thov^ht of fatherly love has often been eviscerated, by the annihilation of 
those elements of moral uprq'htness and holy sternness which are really essential to it. And thus the 
idea of the Fatherhood of God has been whittled away into one of mere good nature. 

3. Doctriiu of Jems Christ . — ^The fresh realization of the Fatherhood of God has brought with 
it a fresh realization of the meaning of the Incarnation. It was not arbitrary. There was already in 

3. Pi rrtrhttr nature something cognate to the divine, of which the Son of God could talrA hold ; 


of JeeuM and in doing so, he was fulfilling that which was foreshadowed for mn-n from the first. 

Christ. Accordingly, as has l»een said already, the Incarnation has once more taken its place as being, 

rather than the Atonement, the central point of Christian doctrine. In fact, although there has been a 
constant development of thought and not in any sense a mere retrogression, that development has mani- 
fested itself in a return from the characteristic standpoint of Latin theology (i.e., that which had its first 
home in Roman Africa) towards that of the Greek fathers. The former, was largely man-centred, the 
latter God-centred. The fonner started from the point of view of human duty, and concerned itself too 
exclusively with the problems of man's nature and destiny; the latter started from the primary 
revelation of God’s relation to man, as made known in concrete facts' and witnessed to by every human 
aspiration. There can be no doubt that Christian theology in the West, where alone it has been a 
vital force in modem days, has been largely moulded by the former ; and not less so in the North tban 
in the churches of the Roman obedience. We have suffered not a little from what Bishop Westcott 
called “ the evils of that Africanism which has been dominant in Europe since the ti me of Augustine ” ; 
and its one-sidedness has been the basis of not a few current misunderstandings of Christian doctrine, 
and of many of the objections which have been brought against it. “ One of the most iTiflnantiAl and 
rigorous philosophers of modem times,” he says, “ said not long ago with a voice from the grave 
John Stuart Mill] that the sufferings and disparities of life, the contrasts of the Law and the Gospel point 
to the action of rival spiritual powers or to a Creator limited by something wTte mal to himself. Not so, 
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was Origen’s reply : they simply reveal [the fact] that what we see is a fragment of a vast system in 
which we can do no more than trace tendencies, convergences, signs, and rest upon the historic fact of 
the Incarnation.” Thus the new standpoint in theology has had no little eflTect, both in illuminating 
faith and in removing current misunderstandings with regard to it. But it has done more than this. 
Itr has caused more stress than ever to be laid ujKjn the reality of the Incarnation, and in particular 
upon the actuality of the Lord's human life upon earth. Upon this, it has been perceived, depends 
both the completeness of his fellowship with the human race and the truth of his human example. 
Accordingly, recent theological writers (the best known of whom in England is perhaps Dr Gore, 
Bishop of Worcester) have emphasized strongly the reality of the “ self-emptying ” (/K€Wa^ 9 , Phil. ii. 6 /.) 
of the Lord. They have taught that in assuming human nature, he vouchsafed to lay aside the 
exercise of all powers which would have rendered a true human life impossible ; that he submitted 
himself to be recipient of the Holy Spirit and to learn by human processes as we do ; and that he so truly 
accepted and so. consistently maintained these voluntary limitations throughout his human life that he 
was “ in all things made like unto his brethren,” sin only excepted. Naturally, these conclusions have 
, not been received without considerable dissent, for it has been fully recognized by those who have put 
them forward that they are not in accordance with the bulk of past teaching, on the subject. But in 
reply to this it is urged with great force that St Cyril of Alexandria, whose influence on the other side 
has been the strongest, undoubtedly goes too far, and “ lays himself optai to the charge of minimizing 
the significance of our Lord’s humanity ” ; that the theological writers of foriuer days have as a rule made 
no attempt to investigate the entire teacliing of the New Testament on the subject ; and above all, that 
this teaching itself, when so investigated, is quite tinmistakably clear. 

4. The Christian Church . — Of course, this is not the place in which to speak in detail of the 
particular advances which have been made as the result of the historical study of the faith and institu- 
tions of the Church. Excellent work has been done in Gebhardt and Harnack’s TeHc imd ^ 
Untersfiishungeny the Cambridge Texts and Studies, and other similar collections ; by Idghtfoot, ChriBtimn 
Zahn, Hamack, Hilgenfeld, Langen, Duchesne, Hatch, and many more. It must sufficje to 
summarize it shortly under three heads, and to say a few words or each, {a) Mention has been made 
already of the very numerous theological and other writings which have been discovered or first made 
available in our own day, and which have so largely widened the horizon of the student. Naturally, 
they are of very difl'erent character for different periods : great collections of state papers and confidential 
correspondence in later media3val and modern days; chronicles, letters, liturgical books, theological 
treatises in the earlier mediaeval i)eriod ; earlier still, fragments of all sorts on a much smaller scale, but 
of even greater interest, coming as they often do from Armenia and other hitherto little-ransacked 
mines in the East. Two classes of documents of great value may be named in this last-mentioned 
period : the Church Orders^ and the heterodox ” documents of early date. The former have already 
added much to our knowledge of the institutions of the Church, and will add yet more as they are more 
thoroughly studied. As regards the latter, writings which were thrown aside and forgotten in the post- 
Nicene period because of their theological vagaries are of course of the greatest value to-day in helping 
us to determine the true character of an age or the history of a doctrine. { 1 ) Excellent work has been 
done, again, in the historical study of the development of dogma, which has found its chief home in 
Germany. Much excellent study has been given to the tracing back of theological watchwords to their 
earliest sources, and above all to the investigation of the relation between Christian ideas and the tf*rjns 
of Greek thought in which they have been expressed. And the result is to be found in a clearer 
recognition of the fact that, in Dr Sunday’s words, “ All doctrine is relative — relative in the first instance 
to the age in which it was drawn up, and relative at all times to the limitations of our human faculties 
aiming at that which is infinite and divine.” (c) Not less notable is the work which has been done in 
the study of Christian institutions and the like, in their origin and development; with the general 
result that we are beginning to learn that in almost every case what is to be looked for is not some 
definite creation of a developed institution, but a growth from very insignificant and often chaotic 
beginnings. 
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5. The Old TesdaimnU — In no department of theology has there been so great a change as that 
which has come over the study of the Old Testament since about 1870, In a word, these years have 

seen the triumph of the Higher Criticism ; i,e., that criticism which deals not merely with 
documentary data, but which submits the documents themselves to analysis and 

reconstructs the history whi^h they embody, by the consideration of the spirit which underlies 
them, the whole atmosphere which they exhale, and all the knowledge that we can derive from external 
sources ; in other words, that very historical criticism which has given us such large results in other 
fields of study. In the later volumes of the ninth edition of the Encyclopcedia BHtannica, published 
under the editorship of Professor Robertson Smith, that great scholar was instrumental in making known 
to Englisli readers, almost for the first time, many of the chief results of the Higher Criticism ; and, so 
far as asnured and (n'xepted results are concerned, there is little to be added from later sources to the 
articles therein contained. The change is rather in the way in which the Higher Criticism is now 
regarded. Its main results, or rather its main principles, are now accepted on all hands amongst 
scholars ; for even the French Catholics, as M. Houtin has reminded us in his Questim BMiqm chez les 
Catholiques de Fhvnre (1902), are now accepting them freely, and have given to the world one Old Testament 
scholar at least who enjoys an European reputation, in the person of M. Loisy. It is agreed that the 
Prophets, not the Uiw, must be the starting-point of all our study of the history of Israel, and that the 
Hexateuch must be recognized as a compilation of late date, the chief constituent elements of which have 
been distinguished and identified ; that the early parts of Genesis, down to the call of Abraham, are great 
religious prose poems, based upon the folk-lore whi(*h the early Israelites had inherited in common with 
their neighbours, and that the story of the 1‘atriarchal period has reached us as recorded by much later 
generations, though it is probably based, to a large extent, upon genuine historical tradition ; that much 
<»f the contents of the book of Judges is authentic; and that with the books of Samuel we enter upon 
real and authentic history, a history which is retold from a later and biassed point of view in the 
Chronicles ; lastly, that the whole Levitical system was the result of a late growth, of which we can 
trace the stages with mon^ or less of clearness. So far there is agreement ; and indeed it cannot be 
doubted that results have been reached which, so far as they go, are assured. For if it be asked, as it 
has been, whether the present critical “ results of Old Testament study may not prove to be as entirely 
nugatory as many of those obtained in the New Testament by the scholars of the Tubingen school, the 
answer is that the methods of the two are entirely different. The results of modern Old Testament 
study have been obtained by the use of tlie very same historical method which has in our own- day 
demolished many of tlie conclusions of the TTibingeii school. “The Tubingen theories,” writes Professor 
George Adam Smith, “ wore largely deductions from the principles of a certain philosophy of history. 
Hut the proofs of Old Testament criticism are n<»t a priori : the argument is inductive, and the facts are 
furnished by the Old Testament itself.” Although there will doubtless be much to learn and to unlearn 
in the future, much at any rate is certain. Recently (1902), however, an attempt has been made by 
J )r Cheyiie in the Encyclopcedia Bihlica to use an analogous method to that of the Tubingen school, and 
to reconstruct the whole text of the Old Testament by a bold system of conjectural emendation, based 
upon what is largely an a priori assumption as to the whole course of the history of the Hebrew 
people. Briefly, his view is that the Hebrew people had really to do, not with Egypt and Syria, 
Babylon and Assyria, but witli certain obscure tribes of North Arabia ; and he has amended the text 
of the Old Testament throughout with a view to substantiating this hypothesis. No more need be 
said here than that these views do not find support amongst Old Testament scholars at large ; nor 
would experience of the results ol' wholesale conjectural emendation in other fields of study (especially 
when made to support a preconceived idea) lead us to expect many permanent results here. 

6. The New Testavunt, — It has been intimated already, and the fact is now generally acknow- 
ledged, that the result of modern critical work on the New Testament books has been to invalidate tlie 
objections which have been brought against their genuineness, and to substantiate in a remarkable 
degree the view which has always been held in the Church as to their age and character. Dr Adolf 
Harnack has recognized this plainly, in words to which Professor Sanday has more than once called 
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attention : " There was a time — ^the great mass of the public is still living in that time— when people 
felt obliged to regard the oldest Christian literature, including of course the New Testament, as a 
tissue of deceptions and falsifications. That time is past. For Science it was an episode in 
which she has learned much, and after which she has much to forget. . . . The oldest 
literature of the Church is in the main points and in most of its details trustworthy. In the 
whole New Testament there is probably but a single writing which can be called, in the strictest sense 
of the word, pseudonymous, the second Epistle of Peter. . . . Moreover, the number of writings inter- 
polated in the second century (like the Pauline epistles) is very slight, and most of the interpolations are 
as harmless as the interpolations of our hymn-books and catechisms. . . . Baur and his school believed 
themselves able to sketch an intelligible and trustworthy picture of the development of primitive 
Christianity only by throwing over ... the testimony of the writings themselves . . . and by bringing 
down the date of composition several decades. On the assumption from which they started, that Jewish 
Christianity and Gentile Christianity (which they called Paulinism) were the ruling factors of the 
development until far beyond the middle of the second century, there was nothing for them to do but to 
place most of the writings late, and to look in the rest for traces (it was impossible to find more than 
traces) of the gradually slackening conflict. . . . The assumptions of Baiir s school are now, one may 
say, generally abandoned." And he adds : “ A time will come, it is already drawing near, in which 
men will not trouble themselves much more about the working out of problems of literary history in 
the region of primitive Christianity, because whatever can be made out about that will have acquired 
a general assent, viz., the essential accuracy of tmdition with but a few unimportant exceptions. It 
will be recognized that in part even before the destruction of Jerusalem, in part by the time of Trajan, 
all the fundamental expressions of Christian traditions, doctrines, preachings, and even ordinances, were 
essentially complete." No doubt this remarkable declaration would not be endorsed in every detail by 
all theological scholars either in England or abroad. Indeed a Dutch scholar, Professor van Manen of 
Leyden, has recently denied the genuineness of all St Paul's Epistles. But he api)ears to stand alone, and 
it is quite indubitable that the great stream of critical opinion runs in this direction, and that the assured 
results of New Testament study are very different from what people would have expected them to be 
thirty years ago. Dr llendel Harris has truly said that “ Catholic traditions have a remarkable way of 
vindicating themselves." Before leaving the subject of the New Testament, a few words must be said 
with regard to the problem of the Synoptic Gospels, Upon this subject much valuable work has been 
dotte, especially in England, and its results have been to throw no little light upon the 
subject of their origin and relation to one another. The theory that they represent inde- Synoptic 
pendent forms of a common oral tradition, for instance, must now be given up. JMaterial 
which had been orally conveyed may no doubt underlie them, but the problem is really one of the 
relation of written documents. Scholars are now practically agreed that we have to lio wdth three 
distinct sources : one document in Greek, containing the recollections of St Peter, which corresponds 
closely with our St Mark, and was used by the writers of the First and Third Gospels ; a second, also in 
Greek, containing discourses ^and very little narrative, which was also used by these two writers; and a 
third “ special source," whether written or unwritten, whicli is to be found in the Tliinl Gospel alone. 
This in turn was probably written by the writer of the Ads, who was also the companion of St Paul. 
Dr Armitage Robinson, the Dean of Westminster, goes further ; he holds that “ our St Mark ” was used 
by the wTiters of both the other Synoptic Gospels, and that the Marcari and Lucan authorship of the 
Gospels which bear their names is practically certain, as also the Lucan authorshij) of the Acts, As to 
dates, he places St Mark about a.d. 65 (Hamack, 65-70); St Luke shortly after a.d. 70 (Harnack, 
78-93); whilst he does not at present attempt to determine tlie date or authorship of the First 
Gospel with certainty (Harnack probably 70-75, except certain later additions). 

7. The Outlook. — It must of course be remembered, however, that this tendency towards agreement 
as to the genuineness of the New Testament records does not necessarily indicate acceptance of the 
traditional faith : quite the reverse. It rather indicates, as was stated above, that theological inquiry 
has come n nnf.nml a-nH in finp rpsiYippt nnd hfl« tfikcn a frftsh direction. Dr Haruack nimself ( 2 [oes 
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on to say, after the passage quoted above, that the problem of the interpretation of the documents yet 
remains. And since then he has given us an indication of his own solution of the problem in his 
brilliant course of lectures delivered in the University of Berlin in the winter term, 
OuUook 1899-1900, and subsequently published under the title Das Wesen des ChristerUhums, In 
attempting to sum up the teaching of this book very tersely, it may not be inaccurate to say 
that Dr Hamack finds the essence of Christianity rather in the teaching than in the Person of Christ, 
and indeed in his teaching as apart from what he said or implied of himself. He holds, in fact, that 
Christianity as such has no Christology : just as elsewhere he has said that the history of dogma, “ by 
laying before us the process of the origin and development of dogma, ojffers the most appropriate means 
for delivering the Church from dogmatic Christianity.*' That this tendency is at variance with the 
tendency which lias been predominant in theology during recent years is indubitable ; and as little can 
it be doubted that it is at the present time very strong. There are not a few things which tend in the 
same direction. There is a widespread feeling of hesitation as to the Virgin Birth of our Lord, based 
not so much upon any intellectual difiiculty as to Incarnation itself as upon the scientific difficulty of 
conceiving of such a breach of the order of nature. There are difficulties as to the Gospel miracles, as 
to the nature of Christ’s offering for sin, and the like. There are, in brief, all the difficulties which 
arise from the fact that, in Sir Oliver Lodge’s words, ‘‘Orthodox modern science shows us a self-contained 
and self-sufficient universe, not in touch with anything beyond or above itself — the general trend and 
outline of it known — nothing supernatural or miraculous, no intervention of beings other than ourselves 
being conceived possible.” 

It would be at once fallacious and useless to endeavour to forecast in detail the probable course 
or the exact outcome of this new direction of theological speculation. But the theologian, with the 
experience of the past behind him, has no need to facte the future with apprehension. He may easily be 
proved wrong : he knows, in fact, that his own partial view of Truth must fail, but not the Truth itself. 
Dr J. R. Illingworth has given expression as follows to the theologian’s standpoint in the matter : “ If 
we look back on the years that are past, we see that men have often thought the Christian Faith to 
be on its trial, when they, in fact, themselves were being tried by the Faith. It has remained, whether 
they in their brief lifetime kept or lost it, to test their sons, as it had tested them. Celsus would have 
been unknown to us but for Origen, and Julian but for Cyril ; in each case it was the Christian who 
survived. And we may be sure that the same will be the case in the end with the various problems of 
the present day. Minds may doubt, and liearts may fail, when called to face new modes of thought, 
or points of view ; but the time must come when what is false in all these things will fade, and what 
is true will no more seem strange ; and we shall then see that the fears to which they once gave rise 
were but phases, that were soon to pass, in the age-loxig life of the great religion of the Incarnation,” 
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STRACHET- 

Strachey, Sir John (LS23 ), British 

Itidiau civilian, fifth son of Edward Strachey, was hoin in 
London on otli June 1^23. Aftin* ]»assin^ through Uailoy- 
bury, Stracliey eiitonjd tliti Bcn^yul civil service in IS 12, and 
served in the Nor th-AVes torn Provinces until 180 1, occupy- 
ing many iin])ortant positions. In 1801 Lord ('anning 
tyjpoiniod him president of a conunission to invt‘stigate 
the groat cliolera e]»idoinu! of that ytNir. In 1802 lie 
becanio Judicial Commissioner in the Central Provinces. 
In 1804, after the reiiort of the Itoyal (Commission on 
the sanitary condition of tin' army, a jsjrinancut Sanitary 
Commission was established in Fndia, and Lord Lawnmee. 
a])])ointed Strachey as lu’csiilent. Tii 1800 he becanio 
Chief Commissioner of Cndli, having Ix'en chosen by 
Lord Law'rence to remedy as far as ]>ossible the. injustice 
done after the Mutiny by tlie coniiscatlon of tin? rights 
of tenants and small t)rot>rietors of land, maintaining at 
the same time the riglits of the Talukdars. x\h member 
of the Legislative Coiimdl he introdncisl siweral Bills ff»r 
that piir|W)se, which, with tlie full 'ralukdars, 

passed into law'. In 1808 he became member of the 
Govenior-CeneraVs Council, and on the assassination of 
Lord Mayo in 1872 he acted teiniiorarily as Viceroy. 
In 1874 he was ap])ointcd Lieutenant-()ov(‘Tjior of the 
North-Western Provinces. In 1870, by request of Lord 
Lytton and the Sccriitary of Slate, he consented to re- 
linquish that oflice, and returned to thoTlovcrnor-Gcnerars 
Council as financial jninisU;r, w’hieh ]iost he rctaiui'tl 
until 1880. During this time, w’hilo Lord Lytton was 
Viceroy, important reforms -were carried out. Tlie mea- 
sures for decentralizing financial administration, initiated 
under Lord Mayo, were pracitically conijileted. The salt 
duties were reduced, and the system under wliicli they 
■were levied was altorccl, and that opprobrium of our 
administration, tlio inland customs duties, were alxJished. 
The removal of all import duties, including tho.se on Eng- 
lish cotton goods, and the establishment of complete free 
trade, was declared to be the fixed jiolicy of thi‘ Govern- 
ment, and this was in great measure carried into effect 
before 1880, when Strachey left India. 3Tie defective 
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system on which the military accounts were kojit occa- 
sioned a very erroneous estimate of tlie cost of tht‘ A.^dian 
■war of 1878- 80. Poi tins error Strachey -wms techni- 
(jally responsible, and it was ma(h^ the occa-simi of a' 
violent jiarty attack wliiiJi resulted in liis nvagiiatioii. 
The fa(d that abuosl the entire cost of llie \va,r was paid 
for out of revenue is a conelusivo ]>roof of tla‘ state of 
finaneial pros])erity to which India attained as tla* result 
of his administration. From 188.“) to 181),“) Sti‘aeh(‘\ w’as 
a member of the Council of the Secretaiy of Stale for 
India. He is joint author witli Sir Biehard Strachey c)f 
Tlte Finance!^ anil P'Mtr of India (1882), be.sides 

WTiting India (2iid ed., 1801), and JlanitinijR and t/te 
liohdla ITur (18q2). 

See also the article India : Jinrnt IfiaUny 

Stracheyi Sir Richard (1817 ), British 

soldier, Indian aclministrator, third son of Jidward Strachey, 
w’as born 21th July 1817, at Sutton C’ourt, Souu'i .setsliire 
From Addisconibe laj ]»a'<.-cd into the East India (_V)in- 
pany’s 70nginc#*r.s in J8.‘J<5, and was eTn]'lo\(‘<l for some 
^«‘ars on irrigation works in the Norlli-We.stern l'ro\inces. 
He served in the Suthj cainj)aigii of iHlb-HJ, and was 
at the battles of Aliwal (wlien* lie serv(*d on Sir ihiiTy 
Sitiilh’s staff) and Sobraoi^ wms nieiitimied in df^sj atehes, 
and received a brev<‘t -majority. l)uriiig the Mutiny of 
ISoT he scrvcil under Sir John Peter Grant as secutary 
to the government of tlio (Jentral Provineivs iliiriiig tlai 
six months this government lasted. From 18o8 to ]8Go 
he w'as chiefly (*m])loyed in the Piihlic Works l)(‘parlmeiit, 
either as acting or permanent secretary to the Govcrnna'iit 
of India, and from 1807 to 1871 he filled tJie jmst of 
Director-General of Irrigation, tlien f-iiecially cic.ited. 
During this period the entire administration of jjuljic 
works was reorganized to adaj»t it to the increasing 
magnitude c)f the interests with wdiieh tliis dejmrtmcTit 
has had to deal since its estahlisliment by Lord iJalliousie 
in 1851. For this reorganization, under which the 
accouuls were jilaced on a jirojier f»)oting and the forest 
administration greatly develojiod, Strachey w'as chiefly 
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responsible. He also initiated the policy of construefing 
public works on a large scale by direct State agciucy with 
l)orrow(:d ftinds. Under his suiiervisioii plans were drawn 
up and the first steps taken for the systematic develop- 
ment l)y this means of irrigation canals and railways over 
the whole- of Tin Ha. IMchard Stra<'hey’s work in con- 
nexion with Indian finance was importiint. In 1867 he 
prepared a scheiiio in considerable d(‘tail for decentraliz- 
ing the financial administration of liulia, wliich formed 
the basis of the jioliey afterwards carried into efh'ct b}' 
Sir John Straehey under Lord Mayo and Tj<»rd Lytton. 
lie left India in 1S71, but in 1877 lie was sent tht‘ro to 
confer with tJn^ (.lovernnient on tJie iinrchase of tlie East 
Indian iUilway, and w'as then selected as ])rosideiit of 
the commission of impiiry into Indian famines. In 1878 
he yvas a|ip*)inted to act for six months as financial 
iiiejaiber of the (Tovernor-deneraVs Couficil, wheiifie made 
poposals for meeting the difficulties arising from the 
(h'prcciation of -the ru]>ee, then jusf l)eginning to be 
serious. These*, proposals tlid not meet witli tlic siipfjort 

of th(' Secretary of State. that time lie continued 

to take ail active part in me efforts niad<‘ to bring tlm 
currencies of -India au4 ®»»gland into hniinony, until in 
181)2 h(} was ajipoihted a nicmlxa* of Lord Hcrscheirs 
committee, which arrived at cont'lusions in accordance 
with fit* views pujl;^ forw'ard by him in 1878. lie af tended 
in 1892 the International Monetary C^mference at I»rus.s(‘ls 
as deh^gjite for llritish lialia. SlriiclK'y was a member of 
the (^>uncil of the Si‘cretary of State for fiidia from 1870 
to 1889, when he n‘sign(*d Jiis seat in order to accejit the 
post of chairman of tlic East Indian Itaihvay (Vmii»any. 
StraclK*y’.N scicntilic labours in connexion w’itJi the geologv*, 
botany, and physical geography of the Himalaya were 
■'* Considerable, lie devoted mneh tinu; to iiui enrol ogical 
research, was largiiy instrumental in tlie formation of the 
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Indian Meteorological Deimrtment, and liocame chairman 
of the Meteorological Council of the Royal Society in 
1883. From 1888 to 1890 he was president of tlie Royal 
Gcogniphical Society. In 1897 he was awarded ono of 
the Royal medals of the Royal Society, of which he has 
been a Wlow since 18 . 0 1. 

Straits Settlements, tlie collective name 
givtm to the British po.ssi‘ssions on or adjacent to the • 

mainland of the Malay Peninsula, as op|)osed to the 
Federated Malay States, the British jirotectoratea in the 
same region. The Straits Settlcmonts <;(msist of the 
island of Singapore', the town and territory of Malacca, 
the isl.'iiids and territory of the Diiidiiigs, the island of 
Pt'iiang, soiiK'timcs called 1 Vince of Wales Island, aiul 
IVovince Wellf'sley. The Coens or Keeling Islamla, which 
have been settled and are still owned by a Scotch family 
named Boss, and UJiristmas Islands were formerly attached 
to (Vylnn, but in 1886 the care of tlu'se islands was 
transferred to the Straits St'ttlements. The Governor of 
the Straits Settlements is also Higli ( ‘oinmissioncr for the 
Fedemtod ^lalay Stati*s of the Peninsula and for Bornccj. 
Bosidf'iit councillors arc* stationed at Poming and Malacca. 
British Bihsidi'jits control the native states of Perak, 
Selangor, Pahang, and the Ni'gri Sembilan, Imt simte 
1st July 1896, when tlie states wei-e federated, a Besideiit- 
(lOiieral, rcs]»onsiblo to the High Commissioner, lias l)cen 
placed in sii]>remc cliarge of all the jiroteetorates of the- 
JVninsula. Tlio w^ork of administration, both in the 
colony and in the Federated Malay States, is carried on 
by means of a (‘ivil si'rviee which is recruited by coin- 
jietitivo examinations held annually for tlie pnrjiose in 
London. 

Th(' follow ing arc the area and po])ulation, wuth details cf 
race distribution, of tlie colony of the Straits Settlements: — 


' Aroa in 
i S(|\mie 


Populntioii 
in 1«J)1. 


Total. 


Sinuapon* . 

I'fiiaag, Pniviacr \V«*lh-sli‘V. 1 1 
and Diiulin^s . . I | 

Malaci'.i . . . . i 


Till a 1 


206 . 

181,. 551 

2*28,555 

381 

2:15,618 

218,207 

659 

92,170 ' 

9.5,487 

1216 

51*2,:M2 

572,219 


INijnilntion in lO'iI. 


Euro- 

peans. 

Eura- 

, si HUM. 

1 riiincse. 

3821 

' 1120 

* 161,041 

1 ' 

1160 

191.5 

j 98,424 

74 

1.598 

; 19,468 

.5658 

7 663 

281,93:3 


Malays. 

Indians. 

1 Other 

1 Nationali- 
ties. 

36,080 

17,823 

2667 

106,000 

38,051 

2627 

72,978 

1,276 

93 

21.5,058 

57,1.50 

.5387 


Tin* which was :i(H),77r> in 1S71, and 123,384 in 18SI, : 1867, the date of the transfer of the colony to the Crow'ii, the total 

liad in IIM)] ivacheil a total of o72,219. As in foniier yenr.s, the ' pojnilation was estimated at 283,384, 

increase is soledy due to iinmigiatioii, more especially of (^liinese, ; The revenue, which in 1868 only amounted to .|5], 301,843, liod 
tliough a eonsideralde numher of Tamils and other natives of I risen in 1900 to $.5,386,927. Of this sum $3,317,698 was derived 

Imlia annually settle in the Straits Settlements. Tlie total j from duties on opium and spirits, $288,. 540 from land revenue, 

numher of iiirtlis legistered in the colony during the year 1900 $2:15,405 from postal le venue, and .$199,552 from jiort and liarbour 

was 14,811, and the ratio ]»er 1000 of tlie jiopuhition during i dues. Tlic exiienditnre, which in 1 868 amounted to .$1,197,177, 
1890, 1897, and 1898 re.spt-etivelv was 22'18, 20*82, and 21*57; | had risen in 1900 to $6,037 J)84. The total cost of administrative 
while the numher of registered deatlis for the yeaia ]S96-1900gave : establishments amounted to $1,77.5,771, the milit-ary cxiwiiditure 
a ratio per 1000 of 42*21, 36*90, 30*4:1, 3L-66, and 36*2:» re- | to .$9.50,6.51, public works to $1,814,621, while $110,675 were ex- 
spective.ly. Ihi* numher of d<*aths regislereil dming 1900 being , pended on education. 

2.3,385. The cause to wdiie.h tlm excess (if deaths over births i.s ! Tlie, jiort-s of tlie cqjony are all free. In 1867 tlie total burden 
to be attributed is to be found in the fact that tlie Cliine,se and i was ],2:i7, 700 tons of sliippiiig entering and leaving the ports of the 
Indian 'population, wbieh numbers 339,083, or over 59 jier cent, of 1 colony, as against 17,410 ships in 1900, with an aggregate tonnage 
tJie whole-, is eoiiinosed of 261,41*2 males and 77,671 fem.ales, and of 14,469,400. This is e-xe.lusivc of :3:i,941 native craft of a gross 

only a small number of the latter are married women and motbeis 1,41,5„548 tons entering and clearing. The total value of the 

of families. The male Eiiroiieans also outnumber the females by | united imjiorts and exports in 1867 was only £14,040,000, oa 
about tw’o to one ; and among the Malays .md Kurosians, who ag.ainst £52,500,000 in 1900, exclusive of treasure. The inniorts 
alone have fi fair proportion of both sexes, the infant mortality is for 1900 were valued at £28,2.50,000, and the exports at 
always excessive, this being due to early marri.nges and other wrll- , £21,250,000. The imports from the United Kingdom for 1900 
known eaiiH. s. In 1898, 133,558 Chinese immigrants landed in the j were valued at close upon 34 millions. Tin ore to the value of 
Straits; in 1 899 the number reached 119,697, and in 1900, 200,917. £6,076,760 was exported from the colony dnrinc^ 1900, but none 

Of the immigrants in 1898, 106,983 landed in Singajiore, the total j of this is produced in the colony itself, almost the whole of it 
number of males lieing 96, .321, of females 0192, and of children j being brought from the Federatcd'Mahiy States 
4470. The immigrants to Penang in 1898 munbcreil 25,939, 21,227 j Malacca, the Malay States (Federated)— comprising Perak 
bemgnuiles, 2939 being females, and 1770 being children. Tlie im- i Sel.^iigor, the Negri Stjuibilan- and Pahang, Prince of Wales 
migrantstoMalaeeaiiumbered 636— viz., 612 men, 12 women, and | Island or Penang, and Siiigapor.! arj treated of in semnite 
12 ehildren. The number of Indian immigrants from Madras ports | articles. * 

during 1898 was 18,814, in 1899, 19,519, and in 1900, 41,707. In | The Bindings belonged originally to Perak, and was coded to 
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the British Government under the treaty of Pangkor in 1874. 
Hopes were entertained that its excellent natural harbour would 
bo utilised, but these have been doomed to diHiippoiiitment, aud the 
islands, which are 8{»arsel^ inhabited and altogether unimportant 
both politically and iinancially, arc now administered by the govern- 
ment of Perak. 

Province Wellesley, which lies opiiosito to Penang, was ceded to 
Great Brittiin by the sultan of Kddah in 17118. It marches with 
Perak on tlic south. The boundary was rectified by treaty witli 
Siam in 1867. It is administered by a District Officer, who is 
responsible to the Resident Councillor of Penang. Tlie country 
consists for the most part ot a fertile plain, thickly populated by 
Malays, and oc.*ciit)icd in some i)arts by sugar-phiritcrs employing 
Tamil and Chinese labour. About an eleventh of the wliolc area 
is covered by low hills thickly wooded. Large quantities of riec 
art? grown by the Malay inhabitants. A railway to Butii KAwan, 
opposite to i*cnang, is now (1902) in course of construction in con- 
junction witli the line being built through the Federated Malay 
Btates, and when completed this will establish communication hy 
rail bctw<jen Penang and Malacca. 

See Straits Srttlemcnls JUnc-lJookSj Anminl Jirparts^ 1897 and 
1898. Singapore, 1898 and 1809. — Journal Straits Jiranrh of 
the Riujal Asiatic Society, Singapore. — Sir Fuedeuick Welt», 
“Straits Settlements,” and Sir Wiluam Maxwell, “Straits 
Settlements,” Journal of Royal Colonial Jnstiiule, London,- 1884 
and 1892.— Henry Norman. The Far Fast. Lomloii, 18^4. — 
The Straits Directory. Singapore, 1900. — 1’fie annual Humniariea 
contained in the issues of tlie. Straits Times and Sinyajutre Free 
Press^ imfdished on 2nd January of each year. — Life of Sir 
Stamford Jitijflcs. London, 1856.— Z//<2 of Sir Stamford Raftes. 
London, 1898. (jl. cl) 

Str^konitZi the chief town of a government dis- 
trict ill southern IJohemia, Austria, at the confliumce of 
the Wolinka witli the W(»ttaA\a river, 33 miles north-west 
of J»u<lw(;is, Considerable textile industry, enin])rising 
the manufacture of tlie rijd Turki.sh fez, cloth and woollen 
stufis, hf)siery, hats, soap, perfunu^s, and soda-water ; and 
trade in corn, ))igs, timber, and industrial products. Pojmla- 
tion (1890), 54 1 9 ; ( 1 900), 550 1 , Czech. The adjoining com- 
mune of Neu-Strakonitz has 2002 inhabitants, also 

• StrSilSUncIi a seatiort town of IVussia, in the ]>ro- 
vinee of ronierania, on the west side of Strelasund, the 
channel which separates lliigen from the mainland, and 
130 miles by rail north of Berlin. A steam railway ferry 
conneeds it with lliigen. Tn the town hall, restored in 
1882, are ])reservcd the jirovincial anti(iuarian museinn and 
the t^wn library (70,000 vols.). There is a fine monument 
(52 feet high) of the war of 1870-71 (1886), and another 
(1862) to the local patriot Sohill, wIjo w’as killed licre in 
1809; also a school of navigation and a deaf and dumb 
asylum. Populatioii (1885;, 28,981; (1900), 31,083. 

Strangford, Percy Ellen Frederick 
William Smythe, 8tli Viscount in the pecu-age 
of Ireland, and 3rd Baron Benshurst of the United 
Kingdom (1826-1869), was the youngest son of thii Otli 
Viscount, who served long iu the diidomatie service, rising 
to l>e ambassador in Tliissia and •Turkey. He was born 
at Rt Petersburg, 26th November 1826. During all his 
earlier years Percy Smy the was nearly blind, in consc'quence, 
it was believed, of his mother having* suffered very great 
hardships on a journey up the Baltic in wdntry weather 
shortly before his birth. His health through life was 
very dtslicate, but diil not prevent his showing quite early 
most riJinarkable powers of mind. Plis education was 
begun at Harrow, w^hence he Avent a.s a postmaster ” to 
Merton. From the very fir.st he gave ])roofs of extra- 
ordinary ability as a linguist, and w^as iioiiiinated by the 
vice-chancellor of Oxford in 1845 a student-atbicheat Con- 
stantinople. A very interesting account of his colleagues, 
more especially of Mr Almcrick Wood, who w'as a man of 
phenomenal capacity, W’us written by him later in life, 
and is to be found in the two volumes of liis collected 
essays published by lus widow. While at Constanti- 
nople, where he served under Lord Stratford de lledclifTc, 
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Percy Smythe gained a mastery not only of Turkish and 
its dialects, but of almost every form of modern (Irec'k, 
from the language of the literati of Alliens to the least 
Hellenized llomaic. Before he went to tlie Plast he Inul 
a large knowdedge both of Persian and Arabic, but until 
his duties led him to study the past, ]»rcsent, and future 
of the sultan’s empire he had given no attention to the 
tongues whicli ho well d(*.seribed as tJiose of the inter- 
national rubble in and around the Balkan jieiiinsula. He 
made, while in the Fast, a careful study of these, and was 
the lirst Knglishiuan to see tliat tlie Bulgarians w» re 
mueli more likely than the Servians to come to th(5 front 
as the Cttoman power declined. He a\ow(*d himself a 
LibtTal in English politics, and those witli wliom he chiefly 
I lived Avere LiUjrals ; but he Avas nf»t an anti-Turk, as so 
! many Liberals afterwards became. Jn 1857 the brilli^t 
but erratic 7th Lord btrangford, bc*tler knoAvn as«Georgc 
Smythe, ended his UBfortnnati* career, and^l*ercy succee ded 
to the peiuage. Ho did not, however, abandon the East, 
but live<l on at Constantinriple for s(,‘\era) years, iinmerseil 
in Oriental studies. At length, iKuvevor, he returned to 
England and began to write a j^eat deal, sometimes in 
the Saturday AVwvV//*, .soinetinK's ,lu ,tlie Quarterly, and 
much in the Pall Mali Gazette. A rather severe review 
in the first of tln se organs of JMiss Beaiifoit’s 
Sepulchres and Syrian Shrines ]('d to a resiilt not very 
usual — the niai*riage of the reviewer and of tlu> authoress. 
One of the most interesting ]>ai>eis L<»i‘d Strangbu’d ever 
wrote Avas the last e}ia]>ter in liis Aiife’s book on the 
Fasleni Shores of the Adriatic. TJiat eliapter Avas en- 
titled “Cliaos,” and Avas the tirst of Jiis writings Avhieh 
mailo him widely, knoAvn amongst careful students of 
foreign politics. From liiat time foiAA’ard e\’er}4l]ing that 
he Avrobi W'as Avatched with inteiis(‘ interest, and even 
wlmn it was a noi ruinous there aars not the slightest 
difficulty in nniognizing his style*, for it Avas unlike 
any oth<*r. 7dany able men Averc writing for the press 
during the ’sixties, but iStrangfonl, alike in his kuoAsledge 
and his way of putting it, Avas unique. He did not get 
stronger as his life lulvauced, aud AAlien a slight chill, fine- 
! January morning, jait an eml to his fragile existence, he 
left no one avIio could guiilc* liis countrymen so aacII as 
he could through the labyrinth of tlie twenty different 
fjm»,sfions of Avliieh he used to say tliat the “Ivisterii 
(.Question ” A\’as compos(*d. 

A so,kn-lii»n from llu* writings of Viscount Stningfoul oii ]iolifical, 
geographical, aiul soi'ial subjects, iu two volumes, A\as ciliU‘»l by 
the ViscouutesH Strangford (I'enthy, 18r>S). Ills Irtlcrs aud ]»ji]»rrs 
111)011 philological aud kindr«-d subjects Avcrc also edited by tin* 
Viscountess Strangford (Trubutr, 1878). (m. J).) 

StrSinrSieri a royal burgli of AVigtownshire, Scotland, 
at the heail of Loch Byan, ab(Ait 50 miles south-soutli-Avest 
of Ayr by rail. The.i-e are two large dairy impleim nt 
factories and creameries. Jn 1888, 770 vessels of 101,715 
tons (‘ntered ; in 1898, 828 vessels of 183,297 tons. The 
oast ])ior has been extciuh*d, a now station built, and a 
cottage lios]>ital ojuuied. There is an academy im<b‘r tlie 
school board. Population (1891), 0193; (1901), 6009. 

Strasburg* ((ierman, Strasshnry), a towm and lirst- 
[ clas.s fortress i»f (Jermany, eajdtal of Alsace-J^orraiia*, 
i stands 2 miles from tin*, lelt bank of the IJliiiu*, SS miles 
by rail north of Bas* !. It is the see of a Ibmian (‘atliolic 
bishop and tlie headquarti'is of tlie J5t)i (lennau Army 
(^orps, Avith a garrison of 15,000 men. AVilli tJie excep- 
tion of Berlin, there is j)erlia]»s no t«>Avn in (lernmuy which 
can show so many handsuiiic iioav juiblie Imildings as iStras- 
burg. Tliese are for the niost part connected AA’ith the 
resuscitated iiniA'erslt}^ of 1872, and are aliiirist entirely in 
the llenaissance style of architecture. The lecture halls are 
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contained in a building (1877-84) which is adorned by 
statues, frescoes, 4&c., by modem German artists, and has 
near it the chemical, physical, botanical, geological, and 
zoological institutes, also the observatory, all designed by 
H. Eggert, and built between 1877 and 1 888, On the south 
of the old town are, further, the various schools, laboratories, 
and hospitals of the medical faculty, all built since 1877. 
In the same quarter as the university — namely, on the north- 
east of the old town — ^are the imperial imlace (1883-89), 
designed by Eggert in the Florentine Kenaissance style, 
crowned by a cupola 115 feet high, and richly ornamented. 
The provincial and university library (1889-94) and the hall 
of the provincial government {Lanclesattsschuss)^ built in 
1888-92, both of Tfalzburg white sandstone, in the Italian 
liehhissance stylo, occupy the opposite side ^ the Emperor 
S^nxare, ^nd behind the latter is the large hew jjost office. 
A littlejbehind the imperial palace stands the Young St 
Peter (Roman Catholicy church (1889-93), with a conspicu- 
ous cupola. Between the university and the library is the 
EvangelicaUgarjison church (1892-97), built of reddish 
sandstone in the early Gotldc style. The castle, in tho 
Minster Sejuare, after b^ng Used for university })ur])oscs 
from 1871 to 1895, was kr 1898 converted into the town 
art museum (a picture gallery). A new synagogue was 
completed in 1898, The viceregal })alace was entirely re- 
built in 1873-74. In addition, there may bo mentioned 
laTj courts, the Homan Catholic garrison church, 
the iron bridge acros.s the Rhine to Kehl, built in 1897, 
tho fountain (&95) in the Wine Market, the conservatory of 
music, industrial art school and museum, botanical garden, 
seminaries for teachers (Ijoth sexes) and for theological 
students, and a deaf and dumb asylum. In 1900 tho i 
university, whicl) has four faculties, was attended by 1145 j 
students and liad 129 professors. 8inco 1870 the trade of 
the town has grown very considerably, and has been pro- 
luoteid by a now jiort of 250 acres extent, with qua>s and 
wharves on tlie Rhine, constructed since 1891, JStrasburg 
is not an industrial town of any magnitude. Poi)ulatioa 
(1890), 123,500; (1900), 150,208, 

See Dachkux. Das Miinslcr von Strassburg (SO ]>lato8, 2inl ed.). 
Straeburg, 1808.— Ehkuewj. Ver/nasnngs, Gmhkhte der Sladt 
Strasaburg his ICSl, Strasburg, 1890, at seq, 

8trAt6|gy.^ — The exact meaning of tho word 
“strategy” is as generally misunderstood as the study 
of the art it describes is generally neghicted. )>y 
MMtiw. continually confounded with 

' “ tactics ” (q.v,), and it would seem tliat even 
soldiers ^ are not always quite clear as to the essential 
distinction between the two main branches of tlieir pro- 
fession. Yet such confusion is not due to the want of 
definition. Almost every military writer of repute has 
tried his hand at it, and the only embarrassment is 
to choose the best. The last ix)rhai)S will serve our 
jmrpose as well as any other. Strategy, according to tho 
official text-book of the British infantry, is tho art of 
bringing ’the enemy to battle, while tactics are the 
methods by which a commander seeks to overwhelm him 
when battle is joined. It will thus bo seen that strategy 
leads up to tho actual fighting— that is, to the tactical 
decision; but that while the two armies arc seeking to 
destroy each other it remains in abeyance, to spring once 
more into operation as soon as tho issue is decided. It 
will also be observed that the end of stra^gy is the 
pitched battle; and it is hardly necessary to point out 
that the encounter at which the strategist aims at is one 
in which every possible advantage of numbers, ground, 
supjilies, and womf shall be secured to himself, and which 
shall end in his enemy’s annihilatioa. 

* This article deals with strategy in the field. Por strategy as 
connected with preparation foi war, see the article on Wab. 


The means by which this desirable consummation 
attained are many, but tho guiding principle is genera% 
the same, and may be summ^ up in ]NapoIeon’s dictumt 
“ secret of mvr lies in ike c&nmwiicatwMj* The line 
of supply may be said to be as vital to the 
existence of an army as tlio heart to the life 
of a human being. Just as the duellist who 
finds his adversary’s point menacing him with certain 
death, and his own guard astray, is com])elled to conform 
to his adversary’s movements, and to content himself with 
warding off his thrusts, so the commander whoso com- 
munications are suddenly threatened finds himself in a 
false position, and he will be fortunate if he has not to 
change all his plans, to split up his force into more or less 
isolated detachments, and to fight with inferior numbers 
on ground which he has not had time to prepare, and 
whore defeat will not bo an ordinary failure, but wiU 
entail the ruin or the surrender of his wliole army. 

This great principle is common both to the offensive 
and the defensive. In the first case, the strategist is 
generally confronted wnth the folloAving problem : 

2^he enemy holds a strong position ; how is he 
to be forced out of it ? In tho second, the difii- ^ 
culty may be slated thus : The enemy is adimunng in 
superior nvmbei's ; how is he to he chclced 1 The answers 
ai-e identical : By threatening or cutting his line of cam- 
municdtuyns ; and so reducing him to the situation described 
in the })rece<iing i)aragraph. It is crident, however, that 
so vulnerable a jx)int will be most carefully guarded ; and, 
also, that the apjfiication of the princii»lo is complicated by 
tho fact tliat it is two-edged, or, to put it in ])lainfir words, 
that a general in seeking to reiich his adversary’s heart 
may cx^jose his own. In shorty to place a force in such 
a |)asition that it either tlu'eatcns or severs the enemy’a 
line of sui)ply is not only a difficult but a hazardoua 
operatiou which, unless the force is overw'helmingly 
superior, and can ])ush its way through all obstacles by 
sheer weight of numbers, can never be carried out except 
by stratagem and manceuvro. 

The scope and nature of such expedients must to a 
great extent depend upon tlio circumstances of the* 
jmrticular case. There are certain principles, ^ at 
however, which serve as guides ; and it will Ioq 
seen that they ai’e all acceasory to a rule of superior 
strategy which is intimately connected with 
that which bids us strike at the enemy’s communications,, 
viz., the coneentraiion of superior strengthf physical and 
morale on the field of battle. 


'now oiten. 


says jNnpjer, “have we not heard tho genius of 

Buoimi>arte slighted, and his victories talked of as destitute of 
inerit, l^ecauso at the point of attack lie was superior in number to 
Ins ouemics ! This very fact, which lias so often been converted 
mto a sort of reproach, constitutes his greatest and truest praise, 
f n bis attock as at once to divide his enemy and to 

fall with the mass of liis own forces upon a where their 
division, or the distribution of their trooiw, left them unable to 
resist him. It is not ip man to defeat aimics by the breath of bis 
mouth ; nor is Buonaparte commissioned, like Gideon, to confound 
with 800 meu. Ho know that evemhing 
fV u,l*®” physical sniieriority ; his genius is 

shown in thw, that although outnumbered on the wholl hewas^ 
always su^ierior to Ins enemies at the decisive point.” 

We viU now take the case of an army suiierior in 
numtors, and note down in succession the methods by 
which those numbers may be reduced by an „ ^ 

adversa^ who is operating against its com- 
mvnications : (o) If the luperior army is •mpmtw 
yet eoncemtrated, cr is so distributed that 
the differ^ jMzrts cannot readily s/u/ppwt each otha-, it 
may he defmUd in detail, (f) If the superior army is 
commuted, vts commander, by one means or another, mau be- 
xndwxd to make detachments, and thus be teeah everywhere^ 
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To accomplish (a) the means are 1. More rapid mobi- 
lization. 2. Surprises, effected by hard inarching, secrecy, 
feints, and the adoption of an unexpected line of operations. 

To accomplish (If): — 1. The skilful use of detached 
forces, threatening points which the enemy is bound to 
pn>tect, such as his immediate base of operations, or his 
Hne of supply. 2. Concealment, begetting uncertainty 
and apprehension. 3. Drawing the enemy forward into 
• a zone of manceuvre ” where topographical obstacles, the 
difficulties of supply, or judicious feints, will compel him 
to split up his army. 

In addition to these shifts of war, which are more or 
less aimed at the hostile army, there are others which are 
aimed almost exclusively at the hostile general. The moral 
equilibrium of the commander is often of even greater im- 
portance than the spirit of his troops. If tliat equilibrium 
can be upset, or his imagination so played upon that 
he gives way to recklessness, over-conhdence, or despair, 
victory should be very near. The methods which may be 
employed are numerous ; — 

1. Drawing the enemy into a trap by an apparent 

dispersion of the forces against him. 

2. Feigned retreat, inducing tlio enemy to pursue 

needlessly, and so commit mistakes. 

3. Spreading false information. 

4. Changing the base, and adopting a new and 

unexpected line of operations. This is one of 
the moat effective weapons in the armoury of 
the strategist, who thereby not only secures 
great freedom of manoeuvre, but may completely 
baffle his adversary’s penetration. 

Lastly, there are two great principles which are the 
foundation and the crown of all strategical methods, and 
which strike heavily and directly at the both of 

the hostile commander and of the troops ho commands. 
They have been defined for us by Stonewall Jackson : — 
•1. Abwayti mystify^ mislead, and sftii'prise the enemy ^ 

2. Never gim up tJm pursuit so long as your men have 
strength to follow, for an army routed, if hotly 
purmed, becomes panic-stricken, and can be defeated 
by half their numbers. To move swiftly, strike 
vigorously, and secure all the fruits of victory is 
• the secret of successful war. 

It will be noted that some of those principles are to 
a certain extent conflicting. The concentration of tho 
whole army in one body is undoubtedly a rule which is 
. - not to be infringed with impunity, and yet 
priaciphs detached forces is continually rc- 

ttot to be commended as the surest means of niakiug 
pedmatlG^ the enemy disperse his troops or commit other 
m fympp . uj^istakes. Tho fact is, however, that strategi- 
cal principles are neitlier to be rigidly aj)plied nor over- 
8crui)ulou8ly respected. They are tp be obeyed rather in the 
spirit than the letter ; and tho strategist, to be successful, 
must know exactly how far ho can go in disregarding or 
in modifying them, and bo ingoniouj enough to bring 
those into adjustment which are apparently irrecon- 
cilable. For instance, a superior army may derive 
the greatest advantage from a breach of the rule of con- 
centration. If it divides at the outset into two wings, each 
approaching tho enemy on a dififeront lino, and possibly 
supplied from a different base, it may not only cause the 
enemy tho very greatest embarrassment, but eventually 
crush him between them, as Napoleon was crushed 
lietw^een the English and the Prussians at Waterloo, or 
Benedok between the Crown Prince and Prince Frederick 
Charles at Koniggrfttz, or Hooker between Lee and Jack- 
son at Chancellorsville. It is to be observed, however, 
that the breach of rule is more apparent than real, in 
that concentration is merely defeired to the field of 
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battle instead of taking place before the troops march 
against the enemy. Thus, although the letter is infringed, 
the spirit is respected. 

But because a partial application, or even an absolute 
disregard, of the principles of strategy does not necessarily 
I spell disaster, it is not to be assumed that they are merely 
theoretical and pedantic formulae. A general 
who was an absolute slave to them — who obsti- not to bo 
nately refused, for example, to make a detach- ssMy 
meiit — ^would probably fail to achieve decisive 
success; but a general who acted in defiance of them 
would, to put it in the mildest form, run enor- 
mous risk. This is well shown by the campaign of 
Waterloo. Wellington and Blucher, at .the outset, were 
not concentrated, and despite the fact that they had 
210,000 men against Napoleon’s 130,000, they hpd 
certainly the worst of it in the opening operations. Two 
days after their retreat from the line Quatre Bras-Ligny 
they retrieved tho situation at Waterloo, concentrating 
successfully on the field of battle ; but even on 18th June, 
with all their numerical superiority, there were times when 
victory huTig in the balance. It is thus quite clear that 
departure from the established principles involves great 
dangers, and it is therefore impossible to deny that 
those principles are no dry-as-dust apotliegms, but living 
forces, permeating the whole art of strategy and exerting 
absolute control over the issue of a campaign. 

Tho array of principles, as set out above, is by no 
means formidable, yet it cr)ntains all those that aio 
absolutely essential in the field ; and it might be im- 
agined, therefore, that the practice of strategy is ex- 
ceedingly easy. The exact contrary, however, is tho 
case; and this arises mainly from the fact that the 
operations of \var are carried out in such 
obscurity, that it is always difficult for a general difth 
to see his way to the application of the ruling 
princi])lc8. It is on. this point that soldiers 
liave such dee]) distrust of civilian critics. The latter, as 
a very general rule, judge after the event. Ignorant of 
the practical difficulty, not to say the impossibility, of 
obtaining accurate information, and oblivious of the fact 
I that BO long as troops are mobile the military situation 
may be entirely changtid in the course of a few hours, 
they almost invariably assume that tho gfmeral, when 
ho made his plans, must have been acquainted with tho 
exact condition of affairs within the hostile lines. 

The soldier, on the other hand, is aware that full 
knowledge on any one point connected with the enemy 
is very seldom forthcoming ; that the data of the prob- 
lems to be solved are never clear; that the condition 
of affairs has always to bo more or less inferred; and 
th.'<t almost every operation is so invohed in uncertainty, 
from beginning to end, tliat success is invariably a matter 
of doubt. “ 1 have fought,” said Wellington, “ a sufficient 
number of battles to know that tho result is never certain, 
even with the best arrangements ” ; ar.d it is within the 
experience of all those who have had to do with strategy 
in tho field that the density of the “fog of war” is 
almost ap]>alUng, For examiJo, it would surely be 
imagined that a commander would have no difficulty 
whatever in ascertaining the direction of his adversary’s 
line of comniUTiications. In practice, however, esjwjcially 
where comparatively small forces are concerned, this 
is exceedingly difficult; and there is always the 
embariassing feeling that tho enemy may have estab- 
lished a secondary line of sup])ly, to which he may 
transfer his forces at any given moment. Again, a 
fortress or extended camp has, in theory, what may be 
called a fixed value ; that is, it may bo expected to hold 
out for a certain definite perird. In w^ar, however, the 
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possibilities of accident invariably appear, and often are in 
reality, so numerous, that calculations \?hich are based on 
the strength of the garrison and the works lose all their 
weight ; and thus, when a fortified town is beleaguered, 
operations for its immedicfte relief become almost im- 
peratively necessary. It is true that ojxsrations for this 
end may often be strategically unsound, and that the 
general should consider probabilities of the case rather 
than the possibilities. But human nature asserts itself in 
war as strongly as elsewhere. It is as constant and as 
important a factor as the difficulty of })rocuring informa- 
tion; and it is the recognition of these elemental facts 
which is the great point of difterenco between practical 
and theoretical strategy. 

War is assuredly no mechanical art. Broadly speaking, 
it is a war between the brains and the grit of the two 
commanders, in which each strives to outwit and outlast 
the other ; a conflict in which accident plays so prominent 
a part that mistakes, in one form or another, are abso- 
lutely unavoidable. It is thus pre-eminently the art of 
the man who dare take the risk ; of the man who thinks 
deeply and thinks clearly; of the man who 
tmfiartmnc 0 '^hen accident intervenes is not thereby cast 
toUMu. changes his plans and his disposi- 

tions with the readiness of a resolute and 
reflective mind, which, so far as is possible, has foreseen 
and provided against mischance. Particularly is this the 
case with strategy. The tactical errors of a commander 
have often been redoomod by the skill and courage of 
his troops, but it is seldom indeed, against a vigilant 
enemy, that a strategical blunder does not carry its own 
punishment. Defeat, indeed, is far more often due to 
bad strategy tlian to bad tactics. An army may even be 
almost uniformly victorious in battle, and yet ^timately 
be compelled to yield. So the Confederates in 1861-65, 
the Turks iu 1877-78, the Boors in 1899-1902, despite 
their numerous successes, were beaten in the end ; but in 
each case the same strategical faults were conspicuous — 
the failure to concentrate iu suflicient numbers to reap 
the fruits of victory, the unnecessary dispersion of the 
troops, and the deliberate disregard of the great end of 
strategy, viz., the annihilation of the enemy’s fighting 
men, and the destruction of his material resources. To 
bring a stubborn enemy to his knees the war, like that 
of Rome against Carthago, “ must be carried into Africa.” 

Strategy, then, is an art which almost more than any 
other is concerned with the fate of nations. Its study 
Howto ^ assiduous as its practice should 1)0 

hoftt and correct > and we now c(3me to the questions, By 
howto whom should it be learned, and henv should it 
ta^ch 1)0 taught? It has been the fashion to assert 

atrmtogy. g^rategy is the province of the few, tactics 
of the many; that only those who are destined to or 
ambitious of high command need trouble about what is 
perliaps the most important branch of the art of war, and 
that it is therefore to be taught to staff officers alone. The 
fallacy of this most pre]io8terou8 argument, if argument 
it may bo called, is glaring. What soldier can possibly 
say that ho \vill never be called upon to exercise an im- 
portant command? Ambitious or not, he can no more 
foresee the responsibilities a campaign may force upon 
him than he can make sure, at the critical moment, of 
having a trained staff officer at his* elbow to suggest 
the right course of action. But there is more to be 
said than this. If only the few are possessed of a 
knowledge of strategy, what terribly one-sided creatures 
must be the remainder ! Imagine an officer being asked 
some question as to Wellington or Napoleon, and being 
compelled to confess tliat he knew nothing W'hatever of 
their achievements, or of the methods by which they had 


won 80 many victories ! Could a man who thus admitted 
that he despised the experience and the teaching of the 
greatest and most successful masters of his profession by 
any conceivable stretch of courtesy be rightly called a 
professional soldier? If so, then a doctrine is applied to 
the profession of arms that is repudiated by every other 
profession, by every trade, and by every sport, in the 
wide world. What would be said of a man without 
the slightest knowledge of the habits of his quarry, 
of the importance of wind, of background, of silence, 
and of invisibility, who started off unaccompanied to 
shoot red deer in a Scotch forest ? He might be a first- 
rate rifle-shot, but even if he got within sight of the herd 
it is in the last degree impossible that he would bring 
bock a head. He would be looked uix»n by the commonest 
gillie as the most ignorant of novices, and most assuredly he 
\rould never be called a sportsman. And yet it is openly 
asserted that men who may one day become generals need 
no more knowledge of strategy — the art of approaching 
the quarry — than the cockney has of forest-craft ! Is it 
possible to hold any other opinion tlian that this ex- 
traordinary doctrine is either a most impudent excuse 
for idleness, or an abject admission that the more intel- 
lectual branch of the art military is utterly beyond tlie 
cajmeity of the ordinary soldier? Yet what can be more 
humiliating to the great body of officers than the reflec- 
tion that only a few of their number are considered 
callable of wielding the w^eapons of the great captains; 
and that these few have to be bribed by high pay and 
good appointments to undergo the necessary study! 

Nor is there any truth in the idea that the prac- 
tice of strategy in the field can be confined to the higher 
ranks. Every officer in charge of a detached force or 
flying column, every officer who for the time being has 
to act inde|)endently, every officer in charge of a patrol, 
is constantly brought face to face with strategical con- 
siderations; and success or failure, even where the force* is 
insignificant, will often depend upon his familiarity with 
strategical principles. The tide of warfare ebbs and flow's 
on an ocean which is studded wath strategical objectives. 
Positions, bridges, road and railway junctions, towns and 
villages, are always of the utmost importance to the 
accomplishment of a j)lan of cam 2 >aign. Their occupation 
loads up, as it w'cre by stepping-stones, to the attainment 
of the ultimate objective, that is, to the destruction of the 
enemy’s army ; and a quick recognition of their bearing 
on the course of operations, perhaps on the part of a very 
junior officer commanding a small column or conducting a 
reconnaissance, may go far tow'ards the achievement of a 
decisive success. We accordingly arrive at the conclusion 
that every officer of every grade should, if it is deemed 
necessary that they should be professional soldiers — and it 
is for this that they are# paid — be tlioroughly familiar with 
Btrategi^l principles. Let us now consider how that 
familiarity is to be acquired. 

We have not fa^; to go to find the whole case put before 
us in a nutshell. “ Tlie wdy ritjht way of learning ike 
science of war is to read and re-read the cam- 
Xaigns of ilw great captains Such is the T'ttotoMaouM 
opinion of Najioleon ; and he is a bold man 
who dares set himself in opposition to the great 
Corsican, who if not the finest soldier that ever lived, was 
at least one of the most sagacious of men. Wliat could be 
more beneficial to the soldier than that the atmosphere he 
breathes from the first hour he determines on the pro- 
fession of anns should be purely military ; tliat the tradi- 
tions of the army should be constantly before him, the 
campaigns of great generals the groundwork of his daily 
study, and famous marches or manoeuvres the common- 
places of his ordinary knowledge? 
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It has been objected that pure theory can never be a 
substitute for practice, and that therefore what Napoleon 
intended to convey was, that the study of mili- 
tary history M^a^ a useful supplement to actual 
experience. It may be remarked, however, that 
staff-rides,” as exercises on the ground without troops 
have come to be called, are just as effective a means of 
teaching strategy as field-days are of teaching tactics ; in 
fact, a better means, for they bear a far closer resemblance 
to strategical work on a campaign than do the mimic 
battles of the manoeuvre ground. The strategist might 
perform every one of his functions out of sight and 
hearing of the battle. The situations, then, in which he 
would find himself in war, and the problems he would have 
to solve, may be easily and almost exactly counterfeited in 
time of peace. The problems of tactics, on the other hand, 
m which shell and bullet are the predominant factors, can 
never be more than dimly and lifelessly presented. 

But we cannot admit that Natiolcon meant anything 
but what he said. In the first jilaco, it can scarcely be 
denied that an intimate accjuaintanco with the processes 
of war, even though it should bo purely theoretical, is as 
useful to the young officer as a knowiedge of common law 
to the newly-called barrister. In the second place, military 
history offers a more comprehensive view of those processes 
than even active service : the platform is loftier, and every 
phase of warfare, from the marches of great armies to the 
forays of the guerilla, comes under observation. In the 
third place, the art of war, as we have already seen, is 
crystallized in a few great principles ; and it is the study 
of military history alone that makes such principles 
so familiar that to apply them, or at all events to rcsiKJCt 
them, becomes a matter of instinct. It is not sufficient, 
ainy more than in the study of any other business, 
merely to place before the tyro a general summary 
the maxims by which he is to be guided. He must 
convince himself of their scoj)e and value by constant 
reference to apt illustrations. His study of the campaigns 
of his famous predecessors must be active and not passive; 
he must put himself in their place, not content with 
merely reading a lively narrative, but working out every 
step of the operation with map and compass ; investigat- 
injf the reasons of each movement ; tracing cause and 
effect, ascertaining the relative importance of the moral 
and the physical, and deducing for himself the princi])les 
on which the generals acted. It is j)robable that he will 
only discover what has been discovered already. But the 
value of the discovery will not be in the smallest degree 
diminished. Far from it, for knowledge that is gained by 
hard labour and independent effort is of higher worth, and 
much more likely to be permanently absorbed, than that 
which comes in by the ear. 

Can the truth of this be questioned ? In every human 
transaction the most fruitful cause of failure and of error 
is the imperfect comprehension or the neglect of princii»le. 
KaowM invariably sees the right coiu’se to be 

Jtow ge Jg Q^biUty, endowed with 

minuury that clearness of y>erception which may some- 
bUioty times be a natural gift, but is more often the 
•anaai ai, product of sound training ; he who follows that 
course, come what may, is the man of high character, of 
resolution, and of genius. If men fail to do wdiat they 
ought to do, it is, more often than not, Iwcause on their 
horizon the true principles of conduct do not stand out 
above the mists of passion and minor issues as beacon 
lights, for the one reason that the mind’s eye has not 
been trained to see them ; or, in other words, that they 
liave not, by study and reflection, realized the paramount 
imtx>rtance of these ** living oracles.” 

We may take it that in soldiering there is more to be 

• 
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learned from the history of great campaigns than from 
the manoeuvres of the training-ground. For instance, a 
man thoroughly j>enetrated witli the spirit of Nai»oleon’s 
warfare would hardly fall, ^n all circumstances, to make 
his enemy’s commuriicatioits his first objective; and if 
Wellington’s tactical methods had Iwcome a second 
nature to him, it would be strange indeed if he were 
seduced into delivering a jiurely frontal attack. More- 
over, although genius and resolution are no artificial 
jiroducts, there can be no doubt but that a man who is 
aw’are that a commander cannot hope for success without 
running risks, that he must be prepared to act on very 
meagre information, and that he will often have to decide 
quickly under most disturbing conditions, is more likely 
to do w’ell in war than the leader wiio has no idea of the 
magnitude of the personal resi)onsibility insejiarable 
from command against the enemy. Again, the study of 
military history results in the accumulation of a mass of 
facts. Now the knowledge of facts, however it may be 
acquired, constitutes experience; and the product of ex- 
perience is liabit, which, as being allqiowcrful in momenta 
of excitement or danger, plays an even more important 
jjart in w^arfare than in any other phase of human affairs. 

Lastly, a knowledge of military history not only 
supjjlies a touchstone by wliirh actual experience, whether 
of peace manteuvres or field service, may be tested, mistakes 
discovered, and reflection justified, but gives life and 
vigour to all instruction, and in the long years of peace the 
chief work of every officer, no matter how* low or how 
high his rank, is the instruction of his subordinates. 
In eveiy res}>ect, then, it is absolutely clear that a know- 
ledge of military liistory is an essential ingredient in the 
making of a really useful soldier; and that any system 
of military training or education which leaves strategy 
untouched, except by the few", is not only an insult to 
the officers of the army, but a danger to the State. 

(g. f. r. h.) 

Stratfordf a city and i>ort of entry of Ontario, 
Canada, and capital of Perth county, situated 83 miles 
west-south-west of Toronto by rail, on the Avon river, 
llailw’ay shops, flour-, saw"-, and woollen-mills, engine and 
agricultural implement w’orks are the principal industries. 
A large export trade in cheese and other dairy and fann 
produce is carried on. Exports for the year 1898-9& 
1,954,575, and imports 8^914,722. Pojmlation (1881), 
8239; (1891), 9501; (1901), 9959. 

Strdtfbrd-On-Avony a municipal borough and 
market town in the Stratford-on-Avon parliamentary divi- 
sion of Warwickshire, England, 110 miles north-w'cst of 
liondon by rail. In the church of the Holy Trinity, which 
lias been restored, a memorial window- has been placed to 
the late J. O. Halliwell-Phillii»ps, the Shakespearean scholar; 
and another window, illustrating scenes of the Incarnation, 
and containing figures from English and American history, 
has been presented by American visitors. Recreation 
grounds have been laid out. Recent erections are a h‘c*1ure 
room opposite the Shakespeare memorial, a drinking foun- 
tain with a clock tower, given by an American visitor, the 
Shakespeare monument (1888), a hosjntal for infections 
diseases, and a new" j>ost office. Anne Hathaway’s cottage 
w"as imrchased for the nation in 1892. Area, 4012 acres. 
Population (1891), 8318; (1901), 8310. 
8trathnairn, Hu^h Henry Rose, ist 

Bakon (1801-1885), British field-marslial, thinl s(»n of the 
Right Hon. Sir George Henry Rose of Sandhills, Christ- 
church, Hampshire (Minister Plenii)otentiary at the 
Prussian Court), w’as born at Berlin on Gtli April 1801. 
He was educated at Berlhi, and received military instruc- 
tion at the Cadet School. He entered the 93rd Sutherland 
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Highlanders as an ensign on the 8th June 1820, but 
was transferred to the IQjJli^^oot, then quartered in 
Ireland, and took part vwBetying order during the 
“Bibbun” outrages. Kft promoted rapidly, to a 
lieutenancy in 1821, a ca^aincy in 1824, and an un- 
attached majority at the end of 1826. He was brought 
into the 92nd Highlanders as a regimental mato in 1829, 
and the following year was appointed equerry’ro H.R.H. 
the Duke of Cambrid^. The 92f)d Highlanders were in 
Ireland, and Hose again found himself employed in main- 
taining law and order. He lendered important services 
in suppressing disaffected meetings, but his conduct was 
so courteous to the ringleaders that he incurred no per- 
sonal Jiostility. In 1833 he accompanied his regiment to 
Gibraltar, and three years later to Malta, whore he exerted 
himself with so much zeal during a serious outbreak of 
cholera in attending to the sick soldiers that his conduct 
elicited an official approval from the governor and coui- 
mander-in-chief. In 1839 he was promoted, by purchase, 
to an unattached lieutenant-colonelcy. In the following 
year Bose was selected, with other officers and detach- 
ments of Boyal Artillery and Boyal Engineers, for special 
service in Syria under the orders of the Fonugn Office. 
They were to co-operate on shore, under Brigadier-General 
Michell, R.A. — in conjunction with the Turkisjii troops — 
with the British fleet on the coast, for the expulsion of 
Mehemet Ali's Egyptian army from Syria. Sir Stratford 
Caning sent Rose from Constantinople ou a diplomatic 
mission to Ibrahim Pasha, commanding the Egyptian 
army in Syria, and after its execution he was attiiched, 
as deputy adjutant-general, to the staff qf Omar Paslia, 
who landed at Jaffa with a large Turkist force from the 
British fleet Rose distinguished himself in several en- 
gagements, and was twice wounded at El Mesden in 
January 1841. He was mentioned in despatches, and 
received from the sultan the order of Niahan Iftihar in 
diamonds, the war medal, and a sabre of honour. The 
King of Prussia sent him the ordor of St John, and 
expressed his pleasure that ‘‘an early acquaintance ” had 
so gallantly distinguished himself. Shortly after he suc- 
ceeded to the command of the British detachment in 
Syria with the local rank of colonel, and in April 1841 
he was appointed British Consul-General for Syria. For 
seven years, amidst political coinpHcations and intrigues, 
Rose, by his energy and force of character, did much to 
arrest the horrors of civil war, to prevent the feuds 
between the Maronitos and Druses coming to a head, 
and to administer justice impartially.. In the first year 
of his appointment his action saved the* lives of several 
hundred Christians at Deir el Khama, in the Lebanon, and 
his services were warmly recognized by Lord Aberdeen in 
the House of Lords, and ho was made C.B. In 1845, 
by his promptne^ and energy, at great personal risk, he 
rescued 600 Christians belonging to the American mission 
at Abayo, in the Lebanon, from the hands of the Druses, 
and brought them to Beyrout. In 1848, during the out- 
break of cholera at Beyrout, he was most devoted in his 
attention to llie sick and dying. 

At the end of this year he left Syria on leave of absence, 
and did not return, as Lord Palmerston appointed him 
secretary of embassy at Constantinople in Januaiy 1851. 

In the following year he was (T^faires in the 

absence of Sir Stratford Canning during the crisis of the 
question of the “holy places,” and he so strengthened 
the hands of the Porte by his determined action that the 
R^ian attempt to force a secret treaty upon Turkey was 
foiled. During the war with Russia in 1854-56 Rose was 
the British commissioner at the headquarters of the French 
army, with the local rank of brigadier-general. At Varna 
he succeeded in quenching a fire which threatened the 


French small-arm ammunition stores^ and received the 
thanks of Marshal St Arnaud, who recommended him for 
the Legion of Honour. He was present at the battle of 
the Alma, and was wounded on the following day.^ At 
Xnkerman he reconnoitred the ground between the British 
and French armies with great mnffjrmd under a withering 
fire from the Russian pickets, and his horse was shot under 
him. Ho distinguished himself on several other occasions 
in maintaining verbal communication between the allied * 
forces, and by his tact and judgment contributed to the 
good feeling that existed between the two armies. His 
services were brought to notice by the commanders-in-chief 
of both armies, and ho received the medal with three 
clasps and the thanks of Parliament, was promoted to bo 
major-general, and was made K.C.B. and commander of 
the Legion of Honour. On the outbreak of the Indian 
Mutiny in 1857 Rose was given command of the Poona 
division. He arrived in Septeml^er, and shortly after 
took command of the Central India force. In January 
1858 he marched from Mau, captured Rathgarh after 
a short siege, and defeated the raja of Banpur near 
Barodia, in the samo month. He then relieved Sagar, 
captured Garakhot and the fort of Barodia, and early 
in March defeated the rebels in the Madanpur Pass and 
captured Madanpur, Narut,, Sorai, and Chandairi, when 
the district was evacuated by the mutineers. He arrived 
before Jhansi on the 20th March, and during its invest- 
ment defeated a relieving force under Tantia Topi at the 
Betwa on Ist April. Jhansi was stormed and the greater 
part of the city taken on the 3rd, and the rest the follow- 
ing day, and the fort occupied on the 5th. Kunch was 
captured after severe fighting, in a temperature of 
Fahr. in the shade, on the 7th May. Rose was only able ' * 
to hold out by medical treatment, and many dRualties^,^ 
occurred from the great heat. Under the same^nditions^"" 
the march was made on Kalpi. The rebels oAb out In, 
multitudes on 22nd May to attack his small force, ‘ex- 
hausted by hard marching and weakened by sickness, and 
after a severe fight under a burning sun, and in a suffo- 
cating hot wind, were utterly routed and Kalpi occupied 
the following day. Having completed his pregrammo, 
Rose obtained sick leave, and Sir Robert Napier (q.v.) was 
appointed to succeed him, when news came of the defection 
of Sindia's tepops and the occupation of Gwalior by Tantia 
Topi. Rose at once resumed command, and moved on 
Gwalior by forced marches, and on 16th June won the 
battle of Morar. Leaving Napier there, he attacked 
Gwalior on the 19th, when the city was captured. The 
fortress was stormed and won the following day, and 
Napier ^ined a signal victory over the flying enemy at 
Jaor^Alyur on the 22nd. Rose then inade over the com- 
mand to Napier and returned to Poona. For his services he 
r^eiv^ the medal with dasp, the thanks of both Houses 
of Parliament, the regimental colonelcy of the 45th Foot 
and ww created G.C.B. By a legal quibble the Central 
India force, a^ter protracted litigation,* was not allowed 
Its share of prize-money, a loss to Rose of £30,000. Bose 
was promoted lieutenant-general for his “eminent services” 
in February 1860, and the next month was appointed 
commander-in-chief of the Bombay army, and on the 
departure of Lord Clyde from India in the following 
June he succeeded him as commander-in-chief in India. 
Dunng jus tenure of the command-in-chief Bose improved 

powerful assistance 
Af consequent upon the amalgamation 

of the East India Company's army with the Queen's army 

n Q.C.S.I. on the enlargement of tho 

ss. “ '»«~T 



S^RATHPEFFER--STRENOTH*CI^ MATERIALS 9 

Bose held the Irish commnd from 1865 until 1870, at the^ij^ £/onserv^oriuia from 1843 to 1848, as a 
■was raised to the peerage in 1866 as Baron Strathnairn pupil of Mhm; made hk first ap{)earance in 1850, and 
•of Strathnairn and Jhansi, transferred to the colonelcy five years afterwards in Italy; in 1857 lie 

of the 9ind Foo^ and appointed president of the Army became acquainted with ,^9i%long friend Piatti, and 
Transport Committee. By a good organization and dis- toured with him in Germany^lind Sweden, From 1860 
position of the troops under his command in 1866 and to 1864 he was concert-moister at Frankfort, and during 
1867 he enabled the Irish Government to deal success- these yea^ he visited England frequently, in the year 
fully with the Fenian conspiracy. He was promoted 18G4 up residence there. He was for many 

• ^neral in 1867. On relinquishing the Irish command years leader of Haller’s orchestia in Manchester, and a 
he was made an honorary LL.D. of Trinity College, familiar figure at the Popular Concerts in London. Ho 
Dublin. For tlio rest of his days ho lived generally in was first violin in the Queen’s Band. He retired, owing 
London. He was gazetted to the colonelcy of the Royal to Dl-health, in 1893, and from that time till his deatli. 
Horse Guards in 1869, and promoted to be field-marshal 23rd October 1899, lived at Cambridge^. His playing, 
in June 1877. He died in Paris on the 16th OctoW whether of violin or viola, had very great qualities; he 
1885, and was buried with military honours in the grave- was perfect in eiiseuiblo, and liis power of self-efFacement 
yard of the Priory Church, Christchurch, Hampshire. An was of a piece with his gentle disjiosition and with the 
equestrian bronze statue, by E. Onslow Ford, R.A., was pure love of art which distinguished him through life, A 
erected to his memory at Knightsbridgo, London. He was more lovable natui-e never existed, and his quiet influence 
never married. (r. h. v.) on the art of his time was very gieat. (.t. a. f. m.) 

Strath pafPori a village and spa of Scotland, in Streatorp a city of Lasallo county, Illinois, U.S.A. 
the county of Ross and Cromarty, scattered over the sides It is on the Vermjlion river, toward the northern part of 
of a Highland valley, 5 miles west from Dingwall. It is the state, at an aJtitudo of 625 feet. It is on the river 
sheltered on the west and north, and has a relatively diy, bluffs, has a regular plan, good water supply and sewer- 
warm climate. The waters are sulphurous and chalybeate, age system. It has five railways — the Atchison, Topeka, 
the former being of especial strength and the latter efter- and Santa F^ ; the Chicago, Burlington, and Quincy ; the 
vescent Here also there is a peat bath, like those of Chicago and Alton ; the Indiana, Illinois, and Iowa ; and 
Franzensbad in Bohemia. There are four springs, a the Wabash, giving it mncli importance as a railway 
pump-room, a pavilion and reading-room. Established and centre. It is in^a coal region, and (ilay for brick and tile 
United Free churches, an Episcopalian chai)el, and a golf- is abundant in its vicinity. Its industries include brick- 
course. The neighbourhood boasts of a vitrified fort (at yards, sewer-pipe, and tile factories, glass factories, and 
Knockfarrel), and an old building known as Castle flour and planing mills. Population (1880), 5157; 
Leod. Popiflation (1901), 354. (1890), 11,414; (1900), 14,079, of whom 3740 were 

StrauSi Ludwiff (1835-1899), Austrian violinist, fo«3gn-^oni and 100 negroes, 
was born at Pressburg, 28ta March 1835, and was a pupil Street RslIlWSiySe See Railways. 


STRENGTH OF MATERIALS. 

I N the article which appeared under this title in the between them becomes compfe8.scd. For tests in Ixmding 
earlier volumes (ninth edition) of this Encyclopaedia one of the stirrups, namely, the platform wliich hangs 
some accouTjt was given of methods usually followed in the from tlie weigh-beam, is made some 4 or 5 feet long, and 
testing of materials, and of the general results of such teats, carries two kuife-edge ‘sujiports at its ends on which the 
Most of the forms of testing machine which wore there ends of the piece tliat ia, to be bent ri*st, while the cross- 
shortly described remain typical of the machines head presses down upon the middle of the piece. In both 
mMats. present use. In English practice no form of cases the force which is exerted is measured by mean.s 
testing machine is more common than the single- of the w^cigh-beam and travelling weight, just as in tlie 
lever machine of Mr Wicksteed, in which the sixjcimen tension tests. To apply the force continuously, without 
stands in a vertical position, suspended from the short end shock, and cither qui^ly or slowly at vi’ill, a very con- 
of a long horizontal lever above it. This lerver forms a veuient plan is to use a hydraulic inteusificr, consisting of 
weigh-beam to measure the force used in the test. Pull Is a large hydraulic piston operating a much smaller one. 
applied to the lower* end of the specimen by a hydraulic By gradually aflmitting whaler to the large piston from 
cylinder beneath it, ahd the amqunt of pull is measured any convenient source under mederate j)rossure, such as 
by a travelling poise >which is run out along the lever to the town water mains, a progressively increased pressure 
the position necessary to balance the pull. The test is is produced in the fluid on which the small jaston acts, 
carried out by gradually increasing the pull, and at the and this fluid is admitted to the straining cylinder of the 
same time moving the poise out so tfiat tho^ lever is kept machine. One of the advantoges of tlie vertical tyj^ ui 
from touching either of the stops between which it floats, machine, with its single horizontal lever, is the facility 
'The general atrangement of a machine of this class for with which the correctness of its readings may be vciificd, 
applying pull up to 30 tons was illustrated in the article The two points to be tested arc (1) the distance between 
remrred to. More commonly, for purposes of commercial the knife-edges, one of which forms tlie fulcrum of the 
luting, the capacity of the machine is 50 or 100 tons, weigh-beam and from the other of wliich the sliackle 
and supplementary arrangements are provided to allow holding the upper end of the specimen is hung, and (2) 
tets in compression or in bending to be made. For this the weight of the travelling poise. The w^eight of the 
purpose a small platform is suspended like a stirrup by poise is readily ascertained by using a supiilementary 
lour rods from the weigh-beam, «and hangs below the known weight to apjily a know n moment to the beam, and 
crosa-head, which is pulled down when Sie hydraulic measuring how far the poise has to be moved to restore 
cylinder is put in action. The arrangement is that of equilibrium. The distance betw^ocn the kuife-edges is then 
two stimips linked with one another, so that when the found by hanging a known heavy weight from the shackle, 
two pull against each other a block of material placed and again observing how far the 2 )^)isc has to be moved. 

# S. IX. — 2 
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When specimens of considepble length have ^ be dealt 
with a machine which givi0i|,^the specimen a horizontal 
position is generally preferred^ S In such cases a bell-crank 
lever is generally used tO pa^ from the horizontal direc- 
tion in which the X)ull is applied to the vertical direction 
in which it is measured by means of a travel- 
ling jK)ise. In machines of large power the 
transmission of the stresses through a lever dfc 
system of levers becomes increasingly difficult, 
and accordingly, in some cases where the forces 
to be dealt with reach COO and even 1200 tons, 
the use of levers has been abandoned and re- 
course lias been liad to the simpler plan of 
estimating the force a 2 »plied to the siieciinen 
from observation of tlie hydraulic j>rossure in 
the straining ram. Tliis jirocess is at the best 
unsatisfactory, for the friction of the hydraulic 
^lacking is uncertain. In such cases the ^ilan 
might with great advantage he followed of 
transmitting the stress directly through a steel bar or 
group of bars, forming a ^lart of tlie macliine, which 
would be' eh^tically strained, and inferring the stress 
from Sn&suroments of lludr elastic strain. Buch 
measurc^hts can lie readily cai-iied out by means of 
an exteifti^ineter in oiio of the forms descrilied Ih.*1ow. 
The elastic^ bai*s would virtually form springs whose 
elastic quality could bo relied on to remain constant. 
This method of measuring the forces w’liich act on the 
specimen on testing machines, though carried out on a 
small scfile by Kennedy,^ Martens," the luescnt writer, and 
others, does not appear to liave yet been ai>plied to the 
ty[H) of machines for which it is jiarticularly suited, namely, 
those in which the forces to 1)0 measured are so great as 
to maki* the use of levers unduly cumbrous and costly. 

Much attention has Ixjen jiaid to tlio design of extenso- 
inetcrs, or apiiaiutus for observing IIkj small deformation 
which a test-piece in tension or comj>ression 
before its limit of elasticity is i-fiached. 
Such observations afford tlie most diriKjt means 
of measuring the modulus of longitudinal elasticity of the 
material, and they servo also to deterinino the limits 
within which the material is elastic, a matter not merely 
of physical interest, but of great i>ractlcal consequence 
when alternating loads have to be borne. In such a 
material as wrought iron the wliole amount of clastic 
extension amounts to only about of the length under 
observation ; with a length of 8 inches, which is usual in 
tensile tests, it is desirable to read the extension to, say, 
inch if the modulus of elasticity is to Iw found 
with fair accuracy, and if the limits of proportionality 
between strain to stress ai-c under examination. Measure- 
ments taken between marks on one side of the bar only 
are liable to*bo affected by bending of the piece, and it is 
essential either to make inde})endent measurements on both 
sides or to measure the disiilaceinent betwx^en two pieces 
which are attached to the bar in such a manner as to 
share equally the stiuin on both sides. 

In the extensive series of experiments carried out by Banschingor, 
inde]iendent nioasiiroments of the stmina on both sides of the bar 
have been made by using mirror microinetei’a of the tyjw illustrated 
diafframmatically in Fig. 1. Two clqis a and h clasp the test-piece 
at the place between which the extension is to be measured. Tlie 
clip h eanies two small rollers di which are free to rotate on 
centres fixed in the clip. These rollers jiress on two plane strips 
Ci ^ attached to the other clij). When the specimen is stretched 
the rollers consequently turn through angles 2)roportional to the 

> **The Use and Equipment of Eugiueering Laboratories," Proc, 
Inat as., 1866. 

> Handbook qf Testing Materials, translated by G. C. Henning. 

Tills book should be referred to for detailed accounts of many forms 
of testing machines, j 


strain, and the amount of turning is read by means of small mirrors 
gi and ^ fixed to the rollers, which reflect the divisions of a fixed 
scale / into the reading telescopes ei In Martens’s extensometer 
each of the rollers is i*eplaced by a rhombic piece of steel with sliarp 
edges, one of which bears against the test-piece, while the other, 
rests in a groove formed in the spring projecting iiarallcl to the 
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Fig. 1. 

(From Unwin's Testing of Materials.) 


test-piece from the distant clip. Much excellent work has been 
done by extcnsoineters of this mass, but in i)oint of convenience of 
manipulation it is of great advantage to have the apmratus self- 
contained, and THitlenis having this cTiaracteristic have been devised 
by Unwin anri others.** The present writer has introduced a 
niicn)St;opo exteusonietor of the self-contained tyj»e which has been 
used in a number of recent researches, and has proved convenient. 
This iiistrunieiit is shown in Fig. 2 ; its action will bo seen by refer- 
ence to tlie diagi’ain Fig. 3. Two clips B and 0 are secured on the 
bar, each by means of a pair of opposed set-screws. Between the 



Fig. 2. 

(From Ewlng^s Strength qf Materials.) 

two is B rod B' which is hinged to B and has a blunt 

end which makes a ball-ana-socket joint with C at P. Another 
bar li hangs fi-om C, lyid (jarries a mark which is read by a micro- 
scoiie attached to B. Hence, when the specimen stretches, the 
length of li' being fixed, the bar R is pulled up relatively to the 
microscope, and Uie amount of the movement is measured by a 
micrometer scale in the eye-piece. A screw at P serves to bring 
the niark on H into the lield of view, and also to calibrate the 
readings of the micronietor scale. The scale allows readings 
to bo taken to •yxeUn inch, Iw estimating tenths of the aotual 
divisions. The arms C P and Cf Q are equal, and hence the move- 
ment of Q represents twice the extension of the bar under test. 
Fig. 4 shows another foi-m of the instrument, as adapted to the 
coniprereion of short blocks. In this case the arm 0 Q is nine 
times the length of C P, and consequently there is a mechanical 
magnincatiou of ten besides the magnification aflTorded by the 
microscope. 


* Descriptions of various forms of extensometer will be found in 
Martens’s book, cited above. 
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Wben the behaviour of specimens of iron, steel, or 
other materials possessing plasticity, is watched by means 
of a sensitive extensometer during the progress of a 
tensile test» it is in general observed that a very close 
proportionality between the load and the extension holds 
during the first stages of tlie 
loading, and that during these 
stages there is little or no 
“creeping” or supplementary 
extension when any particular 
load is left in action for a long 
time. The strain is a linear 
function of the stress, almost 
exactly, and disapjiears when 
the stress is removed. In 
other words, the material 
obeys Hooke’s law. This is 
the stage of api)roximatcly 
perfect elasticity, and the 
elastic limit is the point, 
rather vaguely defined by 
observations of the strain, at 
which a tendency to creej) is 
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Fig. 8. 

(From Ewing's Stmigth of 
Material) 


first seen, or a want of pro- 
portionality between strain and 
stress. As the load is further 
augmcidcd, tliere is in gcjiieral 
a clearly marked yield-point, 
at which a sudden large exten- 
sion ensues, in metals which 
^ liave been annealed or in any 

way brouglrt into a condition which is independent 
of the effects of earlier ap])lications of stress, tliis elastic 
stage is well marked, and the limit of elasticity is as a mlc 
sliarply defim.‘d. Hut if the niotal has been previously 
overstrained, without having had its elasticity restored by 
annealing or otlier aiipropriato treatment, a very different 
Ovtnttmia exhibited. The yiold-j)oint may be 

' raised, as, for instance, in wire which has Iweii 
hardened by stretching, hut the elasticity is much im- 
|taired, and it is only within very narrow limits, if at all, 
tnat proportionality between stress and strained is found. 
Subsequent ja-olonged rest gradually r(;st(jres the (;lasUcity, 


recently been shown by, Muir 3 that the rate ett 

which this recovery of olaatiei^ occurs depends on the 
temiJerature at which the decels^kopt, and that complete 
recovery may be produced in iron or steel by exjK)suro 
of the overstrained specimen for a few minutes to the 
temperature of boiling water. Figs. 5, G, and 7 illustrate 
interesting ^points in Mr Muir's exi)eriinents. In these 
figures the j^metrical device is adopted of shearing back 
the curves which show extension in relation to load by 




Fig. 4. 

(From Ewing's Strength nf Materials, ) 

and after a sufficient number of weeks or months the 
metal is found to be elastic up to a point which may 
be much higher than the original elastic limit.^ It has 

^ See experiments by Bauschinger, MiUh, etua dem meeh-teeh, 
tab. im MUnchent 1886, and by the writer, /Voc. Jioy, Soe,, vol. 
xlvUL, 1886. A eummary of Baueohli^r's conclusions will be found 
in llartens’s book, cited above, and in tJnwin's Tatting of bfaterials. 


(From Ewing’s Strnujth of MaUrUU't.) 

reducing each of the observed extensions by an amonnt pro- 
jx)rtional to the load, namely, by one unit of t:\U*nsion for 
each 4 tons ].>er square inch of load. The eflbc t is to con- 
tract the width of the diagrams, and to juake any want 
of straightness in the curves more evident flian it would 
otherwise l)e. To escape confusion, cl^r^(*s showing suc- 
cessive operations are drawn from separate 
origins. In the experiment of Figs. 5 and 
6 the material under test was a medium 
steel, containing about 0*1 pcT eait. of 
carbon, which when tested in the usual 
way showed a breaking stri‘ngtli of <‘19 
tons ]yer square inch, with a ^\eIl-markod 
elastic limit at about 92 tons. In Fig. 5 
the line A relates to a test of tliis niatcii^d 
in its primitive condition ; the loading was 
raised to 35 tons so us to ])rodncc a condi- 
tion of severe overstrain. The had was 
then removed, and in a few niiimtes it 
was reapplied. The line H exliibits 
the effect of this apjdication. Its curved 
form shows plainly that all approach to i>crfect elasticity 
has disappeared, as a consequence of the overstrain- 
ing. There is now no elastic limit, no range of stress 
within which Hooke’s law applies. With the lapse of 


» Muir, “Gn the Recovery of Iron from Overstrain,” ThiL Trant. 
May, 8oe,, A, vol. 19^ 1900. 
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time the curve gradually Recovers its sti^htneas, and 
the material, if kept at oraini^ atmospheric temperature, 
would show almost complete iftovery in a month or twa 
But in this instance the redUvery was hastened by im- 
mersing the piece for four minutes in boiling water, and 
line C shows that this treatment restored practically 
perfect elasticity up to a limit as high as the load by 
which the previous overstraining had been effected. The 
loading in C was continued past a new yield-point ; this 



made the elasticity again disappear, but it was restored 
ill the same way as before, namely, by a few minutes* 
exposure to 100* C., and the line D shows the final tot, 
in whicli the elastic limit lias been raised in this manner 
to 45 tons. Other tests have shown that a temperature 



(From Swing's Strength o/Materialii.) 

of even 60* C. has a considerable influence in hastening 
the recovery of elasticity after overstrain. 

In the non-elastic condition which follows immediately 
on overstrain the metal shows much hysteresis in the 
relation of strain to stress during any cyclic repetition of 
a process of losing. This is illustrated in Fig. 6, where 
the arrows indicate the sequence of the o{ 3 erations. Fig. 7 
relates to tests of wrought iron, a material in which the 
recovery through lapse of time is more rapid that it is in 
steel. There the first overstrai Jng A brings about the 


non-elastic condition B, but a rest during rixteen hours 
suffices to restore nearly perfect elasticity, with the result 
that the next loading gives line C with a raised elastic 
Hmit. This loading was carried far enough to overstrain 
the piece a second time, and lino D then shows that a 
non-olastic condition has reappeared. Finally line £ 
shows the recovery which is brought about by immersion 
in boiling water. 

When a piece of iron or steel which has been over- 
strained in tension is submitted to compression, it shows, 
as might be expected, no approach to conformity with 
Hooke*s law until recovery has been brought about either 
by prolonged rest at ordinary temperature or by exposure 
for a short time to some higher temperature. After re- 
covery has taken place the clastic limit in compression is 
found to have been lowered ; that is to say, it occurs at a 
lower load than in a normal piece of the stime metal. But 
it appears from Mr Muir’s experiments that the amount 
of this lowering is not at all equal to the amount by 
which the elastic limit has been raised in tension. In 
other words, the general effect of hardening by overstrain, 
followed by recovery of elasticity, is to widen the range 
within which a practically complete proportionality be- 
tween strain and stress holds good. 

Of all recent aids to a knowledge of the structure of 
metals, and of their behaviour under stress, {)erhaps the 
most imiK)rta.nt is microscopic examination. The micro- 
scopic study of metals was initiated by Sorby as early as 
1864 (see Brit, AssfHi, Export for that year). After a 
j»eriod of neglect, it has been pursued with much energy 
i)y a largo number of observers, and has yielded results 
which are of fundamental importance in relation to the 
strength of materials. For the purpose of inicroscopio 
examination it is usually necessary to bring a small piece 
of the metal to a state of high surface polish, the final 
stage of which is performed by rubbing on a surface of 
wash-leather charged with a thir^paste of rouge and water. 
The specimen is then lightly etched in dilute acid or 
treated with a staining medium, such as liquorice or 
cocoii, to make the structure visible, Wlien the surface 
is examined under a Jens of suitable power it is seen to be 
made up of irregular areas with well-defined boundaries. 


/V cuaracronsRc example is given in rig. y (see riate), 
which is a microphotograi)h of wrought iron under a mag- 
nification of 200, normally illuminated by light which is 
condensed on the field by means of the objective itself. The 
areas into wliich the surface is divided differ in apparent 
texture, and when illuminated obliquely it is found that 
some of them shine out brightly while others are dark; 
by changing the direction of the incident light other areas 
Ixjcome bright and those previously bright become dark. 
These areas are the sections of crystalline grains which 
constitute the mass of tlie metal. Each grain is a crystal, 
the elementary^ portions of which are all oriented one 
way, but the orientation changes as we pass from grain to 
pain. The irregular boundaries are tbe chance surfaces 
in which one grain meets another during the progress 
of its crystalline growth. Etching a polished surface 
develops a multitude of facets which have the « ai n e 
orientation over any one grain, and therefore 
give it a uniform texture and a uniform bright- 
ness in reflecting light of any particular in- 
cidcnce. The size of the grains depends very 
much upon the previous thermal treatment to which the 
metal has been subjected. Sudden cooling from a high 
temperature tends to make the grains small, slow cooling 
tends to keep them large ; and protracted exposure to 
moderately high temperature has been observed in some 
cases to favour the growth of very large gruus. 

When the metal is strained in any mannA. beyond its 
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Figr. 10. 

(From *‘J*hil. Tram. Kay. A’oc,, il, I'yZ. 103.) 
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the gmins are fcmnd to have altered 
flieir i^pe^becoming lengthened in the direction in which 
stretch has oecuxred. Subsequent exposure to a tempera- 
ture which is high enough to remove the mechanical 
hardness produced bj overstraining is found to bring 
ab^ a reconstruction of the grains ; the original pattern 
is not reproduced, but the reformed grains show no 
direction of predominating length. Besearchos by Mr 
W. Bosenhain and the present writer have been directed 
to examining the manner in which the grains change their 
shape during*straining, and also the changes in structure 
•which subsequently take place. (See **The Crystalline 
Structure of Metals” (two papers), Fhil, 1900.) 

These researches have shown that metals retain their 
crystalline character even when so severely strained as 
to exhibit qualities of plasticity which are at first sight 
inconsistent with the idea of crystalline structure. The 
manner in which a metal yields under severe strain is by 
slips which occur in the cleavage or “gliding” planes of 
the individual crystals. These slips arc seen under the 
microscope as sharply defined lines which appear on the 
polished surface of each grain as soon a.s the yield-point in 
any process of straining has been reached. Seen under 
normal iUuminatiou the lines are dark; seen under 
oblique illumination they may be made to ajijxiar as 
bright lines on a dark ground. The apfwarance of each 
line shows that it is a narrow step jirrduced by the- 
slipping of one jiart of the crystalline grain over another 
part. The diagram Fig. 8 rejirescnts a section lietween 
two contiguous surface grains, having cleavage or gliding 
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Before straining. 



After straining. 

Fig. 8. 

(Prom Pfcil. Tram, Jtay. Soe., A, vol. m) 

planes as indicated by the dotted lines, A B being a part 
of the polished surface. When straining beyond the 
elastic limit takes place, as by a pull in the direction of 
the arrows, yielding occurs by finite amounts bf slip at a 
limited number of places, as at a, 6, c, d, e. This exposes 
short steps, which are portions of cleavage surfaces, and 
which, when viewed under normally incident light, appear 
black because they return no light to the microscoi)e. 
They consequently appear as dark lines or narrow bands 
extending over the polished surface in directions which 
depend on the intersection of that surface with the planes 
of slip. Many such lines appear as the process of straining 
goes on ; they are spaced at more or less regular intervals, 
and in three systems of them may be observed 

intersecting one another. The general appearance of these 
slip-lines is illustrated in Fig. 10 (see Plate), which is a 
comparatively low-power microphotograph of the surface 
of several grains in a piece of strained lead. Fig. 11 (see 
Hate),which is part of the same surface under a much higher 
power, shows Uie intersections of slips along three or four 
different planes. With three independent systems of slips 
it is dear that the grain may take any shape in the process 
of str^ing; in many cases four systems of slips are seen. 
In this way severe deformations occur without affecting 


the dystalline character of the structure, altliough the 
shape of each crystal undergoes much dbange. A bar of 
iron which has been rolled cold from a large to a small 
section shows, when it is polished and etched, a structure 
in whicth each grain has all the chaiucteristics of a crystal, 
although the grains have been distorted into forms very 
different from those which are found in bars which are 
rolled at a rod heat or are annealed after rolling. It is 
clear that the process of straining has occurred through 
movements which preserve the parallelism of all the 
j»ortions of each individual grain so long as continuity 
of the parts of the grain is preserved. In many metals, 
however, a further effect of severe strain is to develop 
twin crystals, and this imjJies a rotation of one group of 
elements through a definite angle with resjxjct to the 
other elements of the same grain. Excessively severe 
straining, as, for iiisbinco, the stiueczing of a block of lead 
! into a thin flat plate, is found to ])r(>diice a crystalline 
structure in which the grains have a greatly reduced size; 
the slii)8 have in that case gone so far as to cause divisions 
and interi)onetrations of the crystals. 

Microscojuc examination further sliows that after severe 
straining the structure of a metal is far from stable, a 
fact which connects itself with wliat is observed 
in res^ject to mechanical quality. In some 
metals at least, and notably in lead, severo 
- straining is followed, -even at atmospheric tcm]»eratures, 
by a protracted crystalline growth which results in the 
'formation of crystals whi(di are relatively V(iry largo. A 
piece of ordinary sheet lead shows the effects of - tliis 
growth wtII; it vill bo found, when etclied, to consist in 
general of crysbxls enormously larger than. any that could 
liave survived the pro(?ess of manufacture by rolling. A 
similar growtJi may readily be traced from day to day or 
week to week in a piece of lead which is kept under ob- 
servation after l)eing severely strained. The i)n)coas of 
growth is greatly accelerated by raising the temperature. 
That some process more or less analogous to this goes on 
in iron and steel during the change wliich occurs when 
elastic recovery takes' place after overstraining may bo 
conjectured, though there is as yet no direct evidence on 
the point. The growtli of large crystals which is soon to 
occur in load at vei^ moderate temperatures lias pcrliaps a 
more direct relation to the changes which occur in iron 
at temi)eratures high enough to produce annealing. In 
the second of the two jiapers referred to above a theory of 
the gi’owth of crystals in solid metal is suggesfed, accord- 
ing to w^hich the film of eutectic alloy, which forms a 
cement Ix^tw^een one crystal grain and anotlier, acts as a 
solvent on one grain and deiiosits metal on the neighbour- 
ing grain, by a process whi(th is probably electrolytic. 
iMost Bj^ecimens of metal may be exijectod to contain 
enough impurity to furnish material for an intergranular 
cement. 

It is impossible in a short article to give any account 
of what has been done, largely by microscopic examina- 
tion, in studying the constitution and proju^rtics of alloys. 
Befereuce should be made to the researches of Ileycock 
and Neville {Phil, Trans,^ 1900), and to the valuable 
reports of the Alloys Kesearch Coniinittoe made by Sir 
W. Boberts Austen to the Institution of Alcchanical 
Engineers (Proc, Jnst, Mech, Eng,^ 1891, 1895, 

1897, 1899), which not only contain much original work, 
but give a useful aummary of the researches of others. 
The structure of steel in jxarticular has attracted much 
attention, notably at the hands of Osmond {Jimm, Iron 
amd Steel Inet,^ 1890) and Arnold ij^rfic, Imt, C, E,, 
vol. cxxiii.). Microscopic examination of the low or 
medium carbon steel used for structural jmrposes sho-ws it 
to consist o^^prains of iron (ferrite), interspersed with grains 
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which have in general a laminated structure and are com- 
posed of alternate bands of two constituents, namely, iron 
and carbide of iron (l\C). To these laminated grams 
the name of pearlite lias been given. In steel such as is 
used for rails, containing about 0*4 or 0*5 per cent, of 
carbon, the grains of jiearlite occupy about large a 
volume of the specimen as the grains of unlaminated 
ferrite ; but when the proportion of carbon is increased to 
about 0*9 per cent, the whole is a mass of pearlite having 
an exceedingly intimate mixture of the two constituents. 
This appears to be a eutectic alloy, and the same in- 
timately blended structure is characteristic of eutectic 
alloys generally. Iinjwjrtant variations in the visible struc- 
ture result from fjuenclung, annealing, and other varieties 
of thermal treatment, as well as from the presence of other 
constituents in the steel. The microscope may l>e said 
to serve the part of a detective in determining W’hether 
the treatment ha.s been normal or has involved features 
which would prejudice the quality of the finished product. 

It is a well-known characteristic of mobils that stnall 
quantities of foreign matter may j)roduce an altogether 
disproportionately largo influence on their 
iatiueace mochanical and other projicrties. The effect of 
small quantities of carbon in iron, of nickel iji 
iron, of aluminium in copper, arc irjqw'ndajit 
practical instances where a highly beneficial effect, in 
respect of strength and ductility, is product‘d. I'ho wide 
an<l varied range of qualities possessed in steel from pure | 
iron at one end to tool-steel at tlic other is due to 
quantities of carbon which lie, for the mo.st part, under 
1 per cent. 1'lie addition of about 3 per cent, of nickel | 
to mild steel has given an im{)ortant new structural j 
material ])os.sessing increased strength and increased j 
capacity hw plastic strain. The presence of manganese i 
in small quantities is known to l)e an easential condition 
of strength in mild steel. By arhiing Jiickol or manganese 
in largo quantities various interesting products rn’o ob- 
tained, one of which has the remarkable property of being 
almost destitute of magnetic quality (see papers by Mr 


E. A. Hadfidd, Jmm. Iron and 

practical question of the influent of certain “ 

causing weakness. It lias long been known tliat sulphur, 
for exannile, is a dangerous constituent of iron or steel, 
its presence even in small quantities being apt to caw ■ 
brittleiieas. Under the inicrosco]>o it may be s^n that 
sulphur tends to segregate into jx^ckets or webs between 
the crystalline grains of the metal. The cohesion M 
destroyed, or greatly weakened, where these incipient 
flaws occur, and a state of stress which would be uniform 
in homogeneous metal l)ecomes far from uniform in llie 
immediate neiglibourhood of the flaw. An alternating 
stress, for example, which would be w^ll within the elaatic 
limit if it were uniforndy distributed may much exceed 
that limit locally round the edges of the flaw. Hence 
the material there may he periodically overstrained, and 
may give way mncli as a rod gives way wlien it is bent 
backwards and forwards btyond its elastic; limits, with Ae 
result that the flaw gradually spreads and the mischief 
lieromos more and more serious until the piece as a whole 
breaks. It is not unlikely that many of tlie sudden 
failui-es of j)rope]kT-sluifts and lails are due to some such 
cause. Tlie exiierimcnts of Wchlcr, showing tliat repeated 
stresses can produce fracture, althougli the load is kcjt 
within limits which are ai>parcntly narrow^ enough lo 
avoid producing cumulative plastic strains, are difhcult to 
understand in relation to a strictly bomogonoous material. 
They become more readily intelligible wbtn it is recog- 
nized that the metals with whicli the engineer haa to 
deal are far from homogeneous, but consist of aggregates 
of granules, each of w Inch is a crystal, uiiilcd by Aims of 
cementing material wiiose pro})erties are not only different 
from those of the granules themselves, but jirobably not 
constant from place to place throughout the substance of 
the piece. a. jb.) 


STRIKES AN 

A STRIKE i.s a stoppage of work by common agreement 
on the part of a body of wwk-jicojde for tlio purpo.se 
of o1>taining or resisting a change iji the conditions of 
employment. The b(3dy of work-people may be largo or 
small, and the cessation of w^ork may lie simultaneous or 
gradual; r.//., if the notices to cease work hap|)en to 
expire at different dates, the cessation may nei eithclcss lie 
a strike, provided it takes place as the result of a common 
agreement. It will be seen from the above definition that 
a strike, though the immediate re.sult of an agreement, 
formal or tacit, on the part of work-f»eoplo to witlihold their 
labour, may originate in a demand on the part of the 
employer, as well as on the part of the emjdoytjs. In the 
former case the stoppage is often (though loosely) termed 
a “ lock-out.” It is obvious, how^over, that to distinguish 
stoppages as strikes or lock-outs according to the 
source of the original demand for a change of conditions 
would lead to a very arbitrary and misleading ckssifica- 
tion. Frequently it is not easy to say which side made 
the original demand to which the dispute is to be attri- 
buted, and frequently a stoppage is the result of a break- 
down of negotiations in the course of which demands 
liave been mode by both sides. ]Moreover, in so far as 
the distinction can be drawn, it would lead to the result 
that in almost all cases a dispute in times of improving 
trade would be termed a strike, and in timqi^f declining 


I) LOCK-OUTS. 

trade a lock-out. It is not possible to frame an en- 
tirely satisfactoiy definition of a lock-out which shall 
enable it always to be discriminated from a strike. It 
may be noticed that the attempt to make this distinction 
has been abandoned in the Board of Trade statistics since 
1894, both kind of stojipages lieing now included under 
I the comprehensive title of “ trade disputes.” 
j The only basis of distinction between a “ strike ” and a 
j “lock-out,” wliich is sufficiently definite for precise or 
' statistical purposes, is the source from which the actual 
I notice to cca.se work emanates, cessations resulting froni 
1 notices given by tie employers being termed “ lock-outs,” 
, w^hile those wliich either result from noticcij given by the 
' men, or from their w^thdrawal from work without notice^ 
wWd be termed “ strikes.” But whetlier the term “ lock- 
; out ” be restricted as above, or applied, as in the popular 
' use of the term, to aqy dispute in which the employers 
' apixar to be the aggressors, the distinction does not afford 
I a sound basis for the statistical classification of disputes. 
1 The source of the actual notices to leave work is often 
I quite an unimportant matter ; w^hile, on the other hand, 
if the ordinary cui-rent use of the terms he follow^ed, there 
, w'ill be many disputes which, according to the workmen** 
I view, should l>e termed lock-outs, and, according to the 
’ employers, should bo termed strikes — a difficulty which 
was well illustrated in the controversy as to whether the 
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“ Strike Clauses’’ in Admiralty contracts could be invoked 
in the case of work stopped through the engineering dis- 
pute of 1897 described below (p. 24). lii the present 
article, therefore, no distinction is drawn for statistical 
purposes between a strike and a lock-out. 

Another distinction, perhaps of greater importance than 
the above, but which in practice it is sometimes difficult 
to draw, is between a stoppage in pursuance of a trade 
* dispute, and a stoppage due to a boiid fide dismissal or 
change of employment arising from the intention of an 
employer to cease to employ a particular sot of men, or 
of a group of workmen to cease to work for a particular 
employer. Generally speaking, a stoppage may rightly 
be termed a trade dispute if there be an intention on 
the part of both parties (at least at the beginning) 
to resume the relations of employer and employed on 
the satisfaction of certain specified conditions. Where 
the willingness to resume this relation exists on one 
side only the (jiiestion is more difficult, and accordingly 
it is not uncommon for an employer to deny the 
existence of a trade dispute, although tlio men formerly 
in his employ may 1^ actually drawing ‘‘strike pay” 
from their unions, and “ picketing ” his w^orks to prevent 
their places being filled. Such cases sometimes arise 
when the workmen consider that tlie dismissal of some of 
their colleagues is due not to personal faults or slackness 
of employment, but to some collective action wdiich they 
have taken, or to their membership of some organization. 
Broadly speaking, however, the distinction is that a trade 
dispute is a temporary stoppage entered into to obtain 
or to resist a (diange of conditions of emidoymont. 

The essence of a strike or lock-out is a refusal on the part 
of a number of workmen collectively or of an employer to 
renew contracts of employment except on certain changed 
conditions. This simple situation may be complicated by 
actual breaches of contract, as when a b(.dy of work-ixjople 
leave work without notice, or by attem})ts on their part 
to j)revont other persons from entering into contracts of 
service, or to persuade other persons to terminate or break 
their contracts. But such features as these, though 
common to many strikes, are not essential. The question 
of the legal position of strikes, and of the methods adopted 
for the conduct of strikes, is discussed below% Here it is 
only necessary to point out that strikes, as such, are 
incidents arising out of the modern relationship of free 
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contract as between employers and workmen, and have 
little real analogy with the revolts of servile or semi- 
servile labour in ancient or mediaeval times. 

Trade Dieputee in the United Kingdmn, 

Since 1888 the Board of Trade have kept a record of 
strikes and lock-outs in the United Kingdom, and the 
following table, based on the official returns imblished by 
that department for the last ten years, shows the number 
and importance of these stoppages in the United 
Kingdom 


Year. 

Number 

f»f 

Disputes. 

Number of Work-people affected. 

Agggregute 
Durntion in 
Working Day*. 

Directly. 

Indirectly 

Total. 

1891 

90G 

203,571 

03,889 

207,400 

6,809,871 

1892 

700 

310,130 

40,003 

350,799 

17,381,936 

1893 

783 

598, .531 

37,852 

030,380 

31,205,062 

1894 

929 

257,314 

07,931 

32.5,248 

9,529,010 

1895 

745 

207,239 

55,884 

203,123 

5,724,670 

3896 

920 

147,950 

50,240 

198,190 

3,740,868 

1897 

804 

107,453 

02,811 

230,207 

10,345,523 

1898 

711 

200,709 

53,338 

253,907 

15,289,478 

1899 

719 

138,058 

42,159 ! 

180,217 

2,516,416 

1900 

048 

335,145 

53,393 

188,538 

3,1.52,094 


A comparison of the figures for particular years is sul>~ 
ject lo some qualifications, owing on the one hand to the 
increasing completeness of the Board of Trade returriS, 
and on the other hand to the fact that from 1894 very 
small disputes have been excluded. There liavo also been 
some changas in the method of computing “aggregate 
duration.” On these ]>oints reference should l>e made to 
the reports themselves. The figures stated above give, 
however, a fair ideii of the magnitude and fluctuations of 
trade disputes in recent years. It should be noted that by 
“indirectly affected ” an^ meant the w’ork-i>eoplo employed 
in the same establishnu nts as those on strike, wiio are 
thrown out of employment owing to the strike, but arc 
not themselves engaged in it. The Board of Trade 
statistics do not lake into account the persons employed 
in kindred trades who are indirectly affccUd, 

The most important thing to note aliout the above 
statistics is that in most years they are dominated by one 
or twn large disputes. This is seen most clearly from the 
following table : — 


Year. 


1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 


Principal Dispntci of the Year. 


Trade and Locality. 



Number of 
Work-people 
ailected. 

Aggregate 
Duration in 
Working Days. 

(No very large (liapuU^) 

; Coal Miners (Durham) 

Textile Operatives (Lanotsliiro an 
Coal Miners (Federated Districts) 
Coal Miners (South Wales) . 

Coal Miners (Scotland) 

Boot and Shoe Operatives . • 
(No very large dispute) 

Engineers .... 

\ En^ncors— . 

( Coal Miners (South Wales) . 

(No very large dispute) 

(No very large dispute) 

d Cheshire) 


75.000 

60.000 

300.000 

90.000 

70.000 
46,000 

47,500 

100.000 

4,275,0001 

5.950.000 f 
23,700,0001 

2.340.000 i 

6.600.000 
1,564,000 

J 5,731,000 

j 1,118,000 ( 

11,650,000 i 


1 All utlier Disputes. | 

Number 

Number of 

Aggregate 

of 

Work-pef»pliJ 

Duration in 

Disputes. 

alfeeted. 

W orking Days. 

900 

207,100 

0,809,371 

698 

231,799 

7,150,930 

781 

246,386 

5,165,002 

928 

2.5.5,248 

3,929,010 

744 

217,123 

4,100,670 

920 

198,190 

3,740,30'< 

803 

182,707 

4, 01 4,. 523 

710 

153,907 

2, .521, 478 

719 

180,217 

2,510,410 

048 

188,538 

3,152,694 1 


From the above figures it appears that of the 7931 
disputes recorded in the 2 )ast dec^e, nearly 60 per cent, of 
the total magnitude as measured by aggregate duration in 
working days was accounted for by eight largo disputes. 
The great majority of the disputes were very trivial affairs. 
Thus in 1900, 488 of the recorded disputes (or al)out 
three-quarters of the whole number) accounted for only 
9 per cent, of the total time lost, and this, it is to be 


remenibored, is after the very small disputes liave been 
excluded. 

By “ aggregate duration ” or “time lost” is meant the 
product of the number affected multi j)licd^ by the duration 
of the dispute in working days, with (in recent years) 
some allowance for those wbo have found woik elsewhere 
or been replaced by others. Though this figiire is the 
best genc^ml index of the importance of the disputes of 
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each year, it is but a rough approximation to the time 
actually lost through disputes. 

For example, if a strike cause a postponement or accu- 
mulation of work, the extra demand for labour, and the 
overtime worked after its conclusion, may jiartially com- 
pensate for the stopimge. On the other hand, if a dis- 
pute should drive away trade or cause the closing of 
works, it may lessen the field of employment for a 
long period after its termination, and such lost time 
cannot be taken into account in the estimates of “ aggre- 
gate duration.” 

For these reasons all estimates of wages lost through 
disputes are somewhat fallacious. The real impoi*tance of 
strikes lies less in the value of the actual time consumed by 
their duration, than in their indirect effects on the organi- 
zation and effectiveness of the industry, and on the relations 
of employer to employed, and also in their reaction on the 
conditions of allied trades. The comi)arative insignificance 
of the actual loss to production owing to the mere loss 
of time caused by strikes will be seen fiom the fact 
that the total duration of strikes during the past seven 
years, if spread over the entire adult male working jx)pu- 
lation, would be equivalent to less than the loss of one 
dxy ixjr head })er annum. As a matter of fact, however, 
the loss owing to strikes is very unequally distributed 
over the industrial population. In large groups of in- 
dustries, agricultui-e, strikes are of rare occurrence. 
In others, such as the building trades, they arc frequent, 
but mostly small and local ; while in mining they are not 
only frequcni. and often prolonged, but in many cases 
they involve lavgo numbers of j^orsons and extend over 
wide areas. Thus on an average of the seven years 1891- 
1900 there were 169 disputes annually in the building 
trades, and 156 in jiiining and quarrying, but the latter 
disputes have involved more than five times as many 
persons, and had an aggregate duration nearly six times 
as great. Intermediate between these groups of trades 
is the metal, engineering, and shipbuilding group, in 
which, more perhaps than in any other groiq), the im- 
jwrtance of disputes varies according to the state of 
trade. 

The principal facts relating to the distribution of trade 
disputes among the more important groups of trades are 
given in the following table for the mean of the seven 
years 1894-1900:— 


Groups of Trades. 

Number 

Ilf 

Dis- 

putes. 

^ Number of 
Work-people 
affected 
(directly and 
indirectly). 

Augregate 

Duration 

in 

Working 

Days. 

590,639 

3,445,124 

1,820,869 

608,588 

826,088 

116,358 

207,994 

3,748 

Percent- 
age of 
Total 
Nunilier 
employed 
who were 
affected 
by 

Disputes. 

Percent- 
age of 
Aggregate 
Working 
Time 
occupied 
by 

Disputes. 

Buildlnz 

Mining and \ 
Quarrying f * 
Metal, Btiglneer-'l 
ing. and Ship* 
bmiding j> j 

TextUe . . . 

Clothing 

Transport (IKxik.'l 
HarW, Rail } 

XtaMilaMoni 
Employes of Pub- 1 
lie Authorities J 

100 

irc 

! 174 

j 126 

1 48 

> SR 

74 

7 

10,688 

102,408 

40,294 

40,773 

10,658 

10,102 

9,716 

574 

2- 4 

12-2 

3- 7 

8-3 

l-O 

l-O 

0’4 

0'6 

0*24 

1-37 

0’55 

016 

019 

0*01 

0-03 

0*01 

All Trades, except \ 
Agricultural La- 1 
bourers, Sea* \ 
men, Fisher- / 
men, and Do-I 
mettle Service } 

TK 1 

234,213 

7,186,308 

2-8 

0-29 


It is not easy from the statistics available to trace a 
definite relation between the prevalence of trade disputes 
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and the general state of employment, both because of thar 
comiMiratively short j^eriod over which the records extend, 
and of the dominating effect of a few gigantic stoppages. 
If, however, these great labour wars be excluded, it will be 
found that the statistics of the remaining disputes Aow 
a certain degree of stability, the annual numbers affected 
varying roughly in the years 1890—1900 from 150,000 to- 
260,000. The range of variation of the aggregate dursr 
tion has been greater, viz., from about 2| to 7 million 
working days a year, the average being about half a day 
for each adult workman belonging to the classes who are 
affected by strikes. This is the measure of the time- 
actually consumed by trade disputes other than the great 
conflicts which attract public attention. It would be 
natural to exj>ect that these trade disputes would be most 
prevalent at or just after a turn in the tide of employ- 
ment, when there is most room for band fide disagreement 
as to the conditions of the labour market. These are 
-undoubtedly the most critical times in the relations of 
employers and employed, but the disturbing influence of 
accidental causes is too great to enable any regular law 
of variations in disputes to be established by statistical 
evi<lence. It is to bo remembered that in recent years 
there has been a great development in the means available 
for avoiding stoppages by conciliatory action (see Arbi- 
tration AND Conciliation), and this of itself would 
greatly com])licatc the task of tracing any correspondence 
between the prevalence of actual stoppages and the state 
of employment. Broadly it may be said that the groat 
majority of upward and downward changes of wages are 
settled nowadays without strikes, and in many tradea 
actual stop]>age8, instead of l)eing a normal feature in tho 
relations between cm])loyer and employed, are rather to 
bo looked on as cases of accidental breakdown of the 
recognized machinery of negotiation. 

The causes of disputes are of course very varied, em-* 
bracing all the matters relating to conditions of employ- 
ment on ■which differences may arise between 
employers and em})loycd. Experience sliows, **** 
however, tliat the great bulk of disputes relate to questions- 
of wages, a much smaller proportion to hours of labour, 
and the balance to a large number of miscellanerus 
questions, of which i)erhaps the most frequently occurring 
is the employment of persons or classes obnoxious to the- 
strikers on the ground that they do not belong to their 
union, or have worked against its interests, or because^ 
they are held to have no “ right ” to the particular occupa- 
tion on which they are employed, either on account of not 
having gone through the recognized training or of belong- 
ing to another trade. Among this class of strikes are tc^ 
Iks included the so-called “demarcation” disputes between 
two bodies of workmen sf to the limits of their trades,, 
■w'hich frequently cause suspension of work by both 
groups, to the great inconvenience of the employer. 
Strikes are also not uncommon on the question of trade- 
unionism j)ure and sunple— ».c., to obtain or defend free- 
dom to belong to a union, or to act through its agency in 
negotiations with employers. This question enters tnoro 
or less as a factor into a large number of disputes, most 
usually, however, as a secondary cause or object, so* 
that it hardly appears so prominently as it deserves- 
m the tabulation of causes in the Board of Trader 
statistics, which is based on princij^tal causes only.. 
Thus the formulated demands of the strikers aro 
usually for im|jroved conditions of work, the question 
of “ recognition ” of the trade union only arising incident- 
ally when the parties attempt to negotiate as to these 
demands. The following tablof showing the principal 
causes of disputes for the past five years, is ba sed on t ba 
official statistics 
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Srinolpal Otmff. 

Fercentase of Work-people directly 
afleeted by Disputes in 







of 6 


18M. 

1807. 

189a 

1809. 

i9oa 

Years. 

Qaestions of wages . 
Questions of hours . 
^ploymeiit of par-^ 
tusufor classes or[ 

64-9 

1-6 

16-4 

44*1 
23 ’4 

8-9 

87-9 

0*4 

4*6 

68*6 

2 ’8 

6-9 

61*4 

0*6 

7*7 

65*4 

6*7 

8-5 

jMraons . . ' 

“Trade unionism** • 

8*6 

8-8 

1-1 

3*7 

]4‘fi 

5-3 

(see above) 







Other causes . 

14-5 

19-8 

6-0 

19*0 

15-9 

15*1 


The results of trade disputes are as varied as their 
causes. Sometimes a strike goes on until the employer 
is ruined or retires from business, and is only 
*** " ended by the permanent closing of the works ; 
sometimes, es|)ecially when trade is slac^ the places of 
the men are almost immediately filled, and the only 
economic result of the strike is to replace one body of 
men by another without perceptible interruption of 
business. There have been frequent cases of this kind in 
strikes of unskilled labourers. Sometimes, on the other 
hand, the demand for labour is so active that the whole 
of the strikers immediately find work elsewhere, and the 
only economic result is to transfer a body of men from 
one set of employers to another with little or no interrup- 
tion of their employment. Of late years the building 
trades have afforded several examples of this issue of a 
trade dispute. In other cases, after a more or less pro- 
longed stoppage, the disi)utes end by the permanent 
‘•blocking*’ of an employer’s establishment by a union, 
or the permanent refusal of the employer to take ba<ik 
any of his former employes. All these, however, are 
extreme, and on the whole exceptional cases. The vast 
majority of trade disputes are settled by mutual arrange- 
^ment, and whether such arrangement is wholly in favour 
of one or other party, or involves a compromise, its terms 
provide that the whole or part of the body of work-people 
whose labour was withheld or excluded shall return on 
agreed conditions to their former employment. Thus in 
1900, of 188,638 persons involved in 648 dis^mtes, only 
8895, involved in 45 disputes, returned to work on their 
ent^loyers’ terms without negotiation of any kind, while 71 
disputes, involving 4918 persons, were ended by replace- 
ment of men ; 4, involving 300, by the closing of works, 
and 9, involving 3689 work-people, were settled by in- 
definite means, or remained unsettled. All the remaining 
disputes, 519 in number, involving 170,736 persons, were 
concluded by negotiation, either with, or more usually 
without, the aid of an outside mediator or arbitrator. 

The following figures show the comparative results of 
trade disputes. The percentages refer to the proportion of 
work-people involved in disputes which resulted in the 
manner indicated, (From 1896 onward only the work- 
people directly affect^ are included.) 


Year. 

In favour 
of Work- 
people. 

In favour 
of 

Bmployers. 

Compro- 

mised. 

Indefinite. 

Total. 


Per cent 

Percent 

Per cent 

Per cant 

Per cent. 

1891 

25 '6 

84-8 

86*7 

2*9 

100-0 

1892 

27-6 

19*9 

51*4 

1*2 

100*0 

1898 . 

62*9 

12*1 

24*7 

0*8 

100*0 

1894 

221 

42*1 

84*2 

1*6 

100*0 

1895 . 

24*1 

27-9 

47*1 

0*9 

100*0 

1896 . 

43*5 

28-0 

28*8 

0*2 

100*0 

1897 

21*2 

40-7 

84*0 

1*1 

100*0 

1898 

22*6 

60’1 

17*2 

0*1 

100*0 

1899 

26*7 

48-7 

29*1 

0*5 

100*0 

1990 • 

80*1 

24*8 

41*7 

8*4 

100*0 

Deee&Bial 

Avsn^ 

) 80-9 

38*4 

84*5 

1*2 

100*0 


▼ 
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As regards the results of disputes in different groujis of 
trades, it is to be observed that in recent years workmen 
in the building trades have had more than the average 
degree of success, while in the textile trades the balanw 
has been in favour of the employers. 

It is, of course^ to be understood that the figures in 
the above table only relate to the imrtiediaie lesults, as 
determined by the relative extent to which one or other 
of the parties succeed in enforcing their demands. The 
question of the ultimate effect of the stoppages ou the 
welfare of the parties or of the community generally, is 
an entirely different question (see below, p. 20). 

Organization of Strikes and Lock-Outs, 

In the great majority of cases strikes are organized and 
controlled by trade unions. It does not, however, follow 
from this that tlie growth of trade unionism has always 
fostered and encouraged strikes, there being evidence that 
in many trades tlio strengthening of organization has had 
the effect not only of restraining ill-considered, partial 
stoppages, but also of preventing more serious 
dislocations of industry by ]>roviding a channel 
for the expression of grievances and a recognized 
means of negotiating with employers. Much 
of the evidence given Ixiforo the Koyal Commission on 
Labour (1891-94) tended to show that the growth of 
trade unions has the effect on the w^holo of lessening the 
frequency though of widening the area of disputes. The 
Commission, moreover, laid down that the stage of in- 
dustry in which disputes arc likely to fee most frequent 
and bitter is that in which it is emerging from the 
“ patriarchal ” condition, in which each employer governs 
his establishment and deals with his own men with no 
outside interference, but has not fully entered into 
that other condition in which transactions take jdace 
between strong .issociations fully recognizing each other. 
In this state of industrial organization bitterness is often 
caused by the insistence of the work-people on the 
“recognition” of their unions, and by the treatment of 
these unions by the employers as outside pirtics inter- 
fering and causing estrangement l>etwecn them and the 
work-pc;oi)le actually in their employ. 

Probably next to the patriarclial stage, in which each 
factory is a haj)py family, the industrial conditions most 
favourable to peace are when a jiowerful trade union is 
face to face with a representative employers* association — 
both under the guidance of strong but moderate leaders, 
and neither feeling it beneath its dignity to treat on equal 
terms with the other. When, on the other hand, some or 
all of these conditions are absent, the grow^th of combina- 
tions may tend to war rather than peace. 

Whether, however, trade unionism tends generally to 
encourage or to restrain strikes, the organization and i)olicy 
of all trade unions, as at present constituted, are based on 
the possibility of a collective withdrawal from work in the 
last resort. Dispute pay is consequently the one universal 
form of trade union benefit. Though, however, in most 
of the disputes recorded the strikers arefinancially supjwrtcd 
by some trade union, this is by no means universally the case. 
Many strikes have been entirely carried out without the in- 
strumentality of a j)ermanent combination, the workqjcojjle 
affected belonging to no union, and merely improvising a 
more or less representative strike committee to control the 
movement. It is not uncommon, however, for a permanent 
union to originate in a strike of non-unionists. In other 
cases {e»g*i in the London dock strike of^ 1889) an in- 
significant trade union ma}’ initiate a strike movement 
involving several thousands of labourers outside its 
membership. In the case quoted the membership of the 
Dockers’ Union rose during the few weeks of strike from 

S. IX. — 3 
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fJOO to over 20,000. The most conspicuous recent case of 
a widespread strike of workmen not belon^ng to a trade 
union was the South Wales coal-miners’ dispute of 1898. 
Of the 100,000 men affected, probably not more than 
12,000 belonged at the time to any trade union, but the 
workmen’s representatives on the committee of the sliding 
scale (against which the movement was directed) formed 
the nucleus of a strike committee, and one result of the 
strike was the formation of the “South Wales Miners’ 
Federation,” affiliated to the Miners’ Federation, and 
numbering at the end of 1900 no less than 128,000 
members. In the case of strikes of non-unionists, the 
strikers, of course, have to depend for their maintenance 
on their own resources or on the jiroceeds of public sub- 
scriptions. Frequently grants are made in their aid by 
sympathetic trade unions, and in the case of the South 
Wales dispute above referred to, several boards of 
guardians gave out-door relief to strikers who had ex- 
hausted their resources. This action, however, has been 
held to be illegal. 

The majority of strikers, however, belong to trade 
uriions and receive “dispute benefit,” which usually con- 
sists of a weekly payment of from lOs. to 15s. In 1900 
the sura expended by 100 of the principal trade unions in 
support of men engaged in disputes was £150,283. In 
some recent years it has largely exceeded this sum. Thus 
in 1897, the year of the great engineering dispute, the 
amount so expended by trade unions w’as no less than 
£633,347. 

Although most strikes are controlled by trade unions, 
cases arc comparatively rare in this country in which the 
central committee of a trade union takes the initiative 
and directs its members to cease work. More usually 
a local strike movement is initiated by the local work- 
men, and the central committee is generally empowered 
by the rules to refuse its sanction to a strike and to 
close it at its discretion, but has no authority to order 
it. In many unions a ballot is taken of the members 
of the districts affected before a strike is authorized, 
and a two-thirds (or even greater) majority, either 
of meml)ors or of branches, in favour of a stoppage 
may be required liefore the sanction of the central 
executive is granted. Some unions in their rules draw a 
distinction between strikes to enforce new conditions (c.^., 
a rise of wages, a restriction of hours or of overtime) and 
strikes to oppose the introduction of new conditions by 
the employers, greater freedom being allowed to the local 
members in the case of “defensive” than of “offensive” 
strikes. 

Sometimes also the executive committee, while refusing 
their official sanction to a strike, and declining to allow the 
funds of the society to be us^ to support the strikers, 
may tacitly j)ermit a local committee to take what action 
it pleases and to collect funds for the purpose. Some 
strong unions, however, csjiecially those which have entered 
into general agreements with employers’ associations, not 
only refuse financial support to an unauthorized strike, 
but even expel from their society strikers who refuse to 
obey their order to return to work. The Boilermakers’ and 
Iron Shipbuilders’ Union has more than once taken drastic 
action of this kind, even to the extent of fining or super- 
seding recalcitrant members and officials. In 1899 the 
National Union of Boot and Shoe Operatives, which is i 
a party to an agreement with the Employers’ Federation 
(known as the “ Terms of Settlement ”) was fined £300 
*by the umpire under that agreement for failing to expel 
or to induce to return to work certain of their members 
who took part in a strike contrary to the provisions of 
the agreement It sometimes happens^ however, that the 
centrd committee of a trade union is not strong enough 
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to withhold financial support even from an unauthorised 
strike. 

When a strike has been authorized hy the executive^ 
the conduct of it is frequently entrusted to a “strike 
committee,” appointed ad hoe, one reason being that 
a strike of any considerable dimensions often affects 
members of u^everal unions, so that the common 
action necessary in a conflict with employers can only 
be attained by a committee representing all the societies * 
involved. Thus the great engineering dispute of 1897 
began witlx a purely London movement for an eight 
hours’ day, and was conducted by a committee represent- 
ing the I^ndon districts of several societies. A strike 
committee has often no power to draw on the funds of 
the unions represented, each of which jxays dispute pay 
in accordance with its rules to its own members, the 
financial power of the strike committee being limit^ to 
the support of non-unionists out of any funds available for 
the purpose, or the collection and administration of funds 
in case of the exhaustion of the resources of any of the 
unions represented. 

The financial support of a local or sectional strike im- 
poses but little strain on the resources of a large society, 
but where a considerable proportion of the members are 
affected it is usual for a union to replenish its funds by 
im|30sing a “levy” or sjH^cial contribution on members 
remaining at work. During the engineering dispute of 
1897-98 the levies imi308ed by the Amalgamated Society 
of Engineers rose to 2s. 6d. |>er week, and one of the 
main objects of the federated employers was to diminish 
the revenue obtained from this source by enlarging the 
area of the dispute. 

When there is no regular provision for the financial 
support of strikers, or when this pro^^aion is exhausted, 
the strike leaders have a much more difficult task iu 
preventing the return to work of some of their followers;^ 
and it is in these cases tlxat intimidation and violence are 
most to be apprehended. In all strikes, however, except in 
the few cases in which the whole of the workmen in the trade 
are in the union, and the skill required is such tliat no new 
labour can enter the trade during the dispute, there is the 
possibility of the strikers being replaced by other labour, 
and the efforts of the strike organizers are largbly 
directed to the prevention of this by all means in their 
jx)wer. The chief method employed has generally 
been that known as “picketing,” viz., the placing of 
members of the union to watch the approaches to the 
works or factories affected, to give information as to the 
strike to any workmen who attempt to enter, and to en- 
deavour to dissuade them from accepting employment. ITie 
state of the law as regards picketing is described on the 
next page. In practice the line between giving information 
and peacefully persuading, •or again between peacefully per- 
suading and intimidating, is often so fine that the most 
divergent views may be taken, especially in the excitement 
of a contest as to what has really occurred in any given case. 
Other methods of preventing workmen from taking the place 
of strikers may also be adopted or attempted, ranging from 
the publication of information in leaflets or otherwise as 
to the existence of a dispute, or appeals to workmen to 
avoid the works affected, to systematic annoyance or 
intimidation of workmen who take or retain employment 
during a stoppage by threats or by actual violence and 
outrage. 

The methods adopted by strikers and strike organizers 
naturally suggest the counter measures adopted by 
employers. To break down the resistance of a body of 
work-people supplied with a weekly strike allowance by a 
powerful trade union employers sometimes have recourse 
to some method of mutual indemnification by which the 

e 
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finanmally weaker of their number are temporarily sub- 
sidized by the stronger, whether through the machinery 
of a permanent employers’ association or of an emergency 
committee. Empl^rs* associations being usually com- 
posed of much smaller numbers than trade unions, are, 
as a rule, able to act in concert with greater secrecy 
and less formality than is possible in a workmen’s union. 
Apart from any financial support which employers may 
guarantee their colleagues when attacked by a trade union, 
they have in some cases formed or aided organizations for 
the systematic provision of a reserve of “ free labourers ” 
available to replace men on strike. By “ free labourers ” Ls 
meant not necessaiily non-unionists, but labourers pledged 
to work amicably with others whether members of a union 
or not. The Shipping Federation, an organization of ship- 
owners and shipowners’ associations which was formed in 
1890 to combat the strikes then prevalent among seamen, 
arranged a system of shipping offices at which sea- 
could be engaged who were prepared to give 
a pledge that they would work with non-unionists. 
They also o[)encd similar offices for shore laboimers in some 
ports. Other independent agencies exist for supplying em- 
ployers with labour during a dispute. It is not uncommon, 
in disputes in which there is any apprehension of intimida- 
tion or violence, for employers to l)oard and lodge the im- 
ported work-people. Another method on which employers 
have recently shown an increased tendency to roly is the 
institution of legal proceedings to restrain individual strikers 
or the union to w^ich they belong from taking wrongful 
action injurious to their business. There has, however, 
been no attempt to induce the courts to restrain bodies of 
work-people from striking by injunction, as has been 
frequently done in American strikes affecting inter- 
state commerce. In many disputes the attitude of pub- 
lic opinion is of some importance in determining the 
results, and accordingly both sides frequently issue state- 
ments or manifestoes giving their versions of the differ- 
ence, and in other ways (<?./;., by an offer of arbitration) 
one party or the other endeavours to enlist public opinion 
on its side. 

Public Action with retjard to S>trikes and Lock-Outs, 

• Though the majority of labour disputes have little 
imi>ortance for third parties, stoppages of this kind some- 
times acquire a special interest for the general public 
cither by reason of the largo number of labourers wdiose 
livelihood is affected, or of their indirect effects on employ- 
ment in kindred trade.s, or of the danger and inconvenience 
that may be caused to the public, or of the fear that 
industry may be diverted abroad, or that a breach of the 
peace may be caused by attempts on* the part of the 
strikers to coerce persons outside their combinations. 
For these and other i*eason^ strikes and lock-outs are 
usually regarded as a class of disputes in which legislative 
interference has more justification than in the case of 
other kinds of industrial and comiqercial differences. 

Legislative action, with the view of providing alterna- 
tive methods of adjusting labour difficulties, is discussed in 
the article Arbitration and Conciliation. It is there 
dliown that only in New Zealand and New South Wales 
have these alternative methods been made compulsory, and 
there are indications that the great majority of employers 
and workmen in Great Britain would not be prepared 
for such a measure, involving as it would the legal 
fixing of wages and conditions of employment, and the 
surrender by those directly concerned of their freedom to 
arrange these matters by voluntary agreement or by a 
trial of strength. Without the provision of some alter- 
native by the State, it would imp^ible in a free 
country to prohibit ^together the termination of labour 


contracts by collective agreement among work-people or 
employers. 

The law, however, may and does restrict or prohibit the 
use of some of the methods of promoting or carrying cn 
strikes which interfere with the liberty of other labouren^ 
or inflict a wrong on employer^ or injuriously affect the 
public interest. 

The present relation of the law in the United Kingdom to 
strikes and lock-outs is briefly as follows. Since the legislation of 
1871 and 1876 there has li^en no question of the 
legality of a strike as such, viz., of a combined ab- 
stention from work in order to influence the conditions 
of employment, but the method in which the strike is 
carried out may subject the stickers either to criminal 
or civil liabilities. In this connexion the chief nues- 
tions of interest relate to the limits witJiin which 
strikers may lawfully act for the pirrpose of inducing other por- 
Bons not to take their i>laces, and for the purpose of bringing in- 
direct pressure to bear upon the employer by iniinencing others not 
to work for or deal with him ; and, on the other hand, the limits 
within which employers may act in inducing other employers to 
abstain from employing workmen or members of a trade union 
with whom they have a dispute. 

Strikers arc necessarily liable to the general criminal law, but 
the Conspiracy and Protection of Property Act, 1875, enacted that 
an agreement or combination by two or more ])erson8 to do, or 
procure to be done, any act in contcm}>lation or furtherance of a 
trade dispute between employers and workmen shall not lie in- 
dictable as a conspiracy if such act if committed by one person 
would not be punishable as a crime, namely, on indictment or on 
summary conviction with the statutory liability of imprisonment 
either absolutely or alternatively for some otiier punishment. 
The Act docs not affect any conspiracy punishable by statute nor 
the law relating to riot, unlawful assembly, breach of the peace, or 
sedition, or any offence against the State or sovereign. The Act 
also does not apply to seamen, or to apprentices to the sea service. 

Sudden breach of contract of scr\'ice in gas and w'atcr under- 
takings, or under circumstances likely to ciulanpr human life 
or cause serious bodily injury, or expose valuable j»roperty to 
destruction or serious injury, arc made puniKhable offences by 
special sections, but the miscellaneous provisions of the Act are 
the most important in trade disputes. These provisions subject 
to a penalty of fine or imprisonment every person who, with a 
view to comjiol any other person to abstain from doing, or to do 
any act which such other person has a legal right to do or abstain 
from doing, wiougfully and without legal authoiity, 

(1) Uses violence to or intimidates sucli other person, or bis 
wife, or children, or injures his propei’ty ; or 

(2) Persistently follows such other person about from place to 
place ; or 

(3) Hides any tools, clothes, or other pro]K*rty owned or used by 
sucli other person, or deprives him of or liinders him in tlio use 
thereof ; or 

(4) Watches or besots the house or other place where such 
person resides, or w'orks, or carries on business, or ha],>j»ciiH to be, or 
the approach to such house or idaco ; or 

(.5) Follow'S Hucli other person with two or nune other persons 
in a disorderly manner in or through any street oi road. 

Attending at or near the house or place where a person resides, 
or w'orks, or curries on bu8ine.ss, or happens to 1 h, or the approach 
to such house or place, in order merely to obtain or communicate 
information, shaft not bo deemed a watching or besetting within 
the meaning of tlie Act. 

As interpreted by the courts in recent years, in a series of cases, 
of w'hich Lyons v, Wilkins (1896 and 1899) is the most inqiortant, 
the above provisions render illegal all picketing excejit such as 
is merely for the purpose of giving or obtaining information. 
Attending in order to iwrsuade was held not to be w'ithin the 
exemption, and it was pointed out that the Act apjilics to till the 
King’s subjects, and did not legalize acts in themselves unlawful at 
common law. Until these cases, it was gciieridiy supposed that 
picketing for the jumtose of iteaceably, and without threats or 
intimidation, persuading persons not to work or to cease work 
for an employer was lawful. But it is now clear that tliis is 
not the law. It lias Ixsen licld that the compulsion aimed at is 
not limited to direct coercion, but includes such compulsion as 
is exercised upon an employer by inducing others not to woj’k 
for him, that the place beset is not limited to the works of tlie 
employer, but extends to any place where men who do or may work 
for him happen to be, and that the besetting need not be wr- 
sistent, but may bo on a single occasion. To beset any place where 
men happen to bo who do or may work for the employer in order 
to persuade thorn not to work, if it bo done with the view of com- 
pelling the employer to concede the strikers’ demands, is within 
the sectioxL 



20 STRIKESAN 

For damaM flowing firom any of tlieae criminal acta, as from 
any aetionaola wrong not amounting to a crime, the alrikera 
guilty oT them will M civilly liable at the suit of the employer 
or other person injured. And employers have in recent years 
freauently had recourse to injunction as a ready inmcdy to restrain 
strlKers, especially in order to stop ille^l picketing. The extent 
to which strikers may render themseiveB liable to an action for 
damages by conduct aimed at bringing indirect pressure to bj^r 
upon the employer has been the suuject of judicial consideration 
in several recent cases, and the law cannot yet be regarded as 
settled in any very definite manner. Picketing, except for the 
very limited purpose allowed by the Act of 1S75, and the other 
acts aimed at by that Act am means of such pressure which 
clearly give a cause of action to the party wronged. But apart 
from the statute, there are many forms of coercion which are 
actionable because a wrongful iufiringement of the liberty of 
others. The general principle is that every one, employer or 
workman, has a right to deal with other persons who are willing 
to deal w'ith him, and iliat no one may interfere with that 
right by any form of coercion. What is coercion must depend 
upon the circumstances, but, when many men are acting in concert, 
conduct may be coercive in them all which would not be coercive 
in one. Picketing is thus, apart from the statute, an actionable 
wrong. The publication of black lists is the same. I'o call out 
men who are willing to work for an employer is an infringement 
of the right of the employer and of the men. If the members of 
a trade union, in order to bring pressure to bear upon employer A, 
threaten employer B that unless lie ceases to deal with A the 
nnion will call out B's men, it is a wrongfnl iiifringemeiit of the 
right of A and B to deal with one another. All such forms of 
coercion, if they directly cause damage, will amount to actionable 
wrongs. An illustratiou may be seen in tlie case of Quinn v. 
Leathern in 1901. At one time the case of Allen v. Flood in the 
House of Lords (1898) seemed to plaice some important limitations 
on the civil liability of strikers. But the only general principle 
decided by that case was that an act lawful in itself is not con- 
verted by a malicious or bad motive into an unlawful act so as to 
make the doer of the act liable to a civil action. The question 
to be determined in every case will be not whether the strikers 
acted out of spite, but whetiier they infringed any legal right 
of the party com f Gaining of tlieir action. Wherever a legal right 
is infringed and damage follows, the motive of the act is immaterial 
except in so far as it may help to show that the damage caused 
was the natural result of tho act done, and therefore not too 
remote to be actionable. 

Until recently it was supposed that for wrongs committed in 
strikes only the individual wrongdoers could he made responsible. 
But tho decision of the House of Lords iii the Taff Vale Railway 
case (1901) has shown that a trade union can bo sued in tort for 
acts done by its agents within the scope of their authority, and may 
be sued in its collective capacity, and execution of any damages 
recovered may be enforced against its general funds (see Tiiadk 
Umioms). 

Econxmde Effects. 

The question of the efFectivoncas or otherwise of strikes 
and lock-outs for the purix)se of influencing the condi- 
tions of employment is part of the wider question of tlio 
economic efect of combinations, the strike or lock-out 
being only one of many methods adopted by combinations 
of workmen or employers to enforce their demands. 
(This matter is discussed in the article Trade Unions.) 
Apart, however, from the question of the extent of the 
immediate advantage, if any, which one party or the other 
is able to obtain from a stoppage, we have to consider 
generally the economic effects of strikes and lock-outs to 
the community as a whole. Stoppages of work are in 
their nature wasteful Time, which might be employed in 
work yielding wages to tho work-people and profits to the 
employers, is lost never to be recovered, while many forms 
of fixed capital deteriorate during idleness. In attempting, 
however, to estimate the utility or disadvantage of strikes 
and lock-outs, whether to the parties themselves or to the 
industrial community as a whde, it is insufiicient to take 
into account the value of the wages and profits forgone 
during the stof^page, and to balance these against the gains 
made by one party or the other. Attempts have often 
been m^e to measure the loss or gain due to strikes in 
this way, but even as applied to particular stoppages, looked 
at purely from the point of view of one or ot^r of the 
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parties involved, the method is unsatisfaetocy. On the 
one hand, the time and work apparently lost may be after* 
wards p^ially recouped hj overtime, or some of the 
strikers may be replied by others, or may themselves 
find work elsewhere, so that the actual interruption of 
production may be less than would af^pear from the 
magnitude of tho dispute. On the other hand, the 
tot^ loss due to the stoppage may be augment^ by 
the diversion of trade for a lon^r or shorter pmiod 
after the resumption of work. Again, the ultimate effect 
of the forced concession of excessive demands may 
he damaging instead of advantageous to the nominal 
victors, by contracting the field of employment or by 
lowering the efficiency of the labour. If, however, the 
arithmetical computation of the value of the time lost 
compared with the value of the terms gained is an 
unsatisfactory test of the benefit or disadvanta^ 
of a particular strike to the parties concerned, it is 
wholly fallacious as a method of estimating the 
social utility or otherwise of strikes and lock-outs aa 
instruments for effecting changes in the condition of 
employment. For any satisfactory consideration of this 
wider question we must look not merely to the actual 
strike, but to the whole process of free bargaining between 
employers and organizetl bodies of work-j)eople, of which, 
as already shown, the strike may be regarded as merely 
an untoward incident. The actual cessation of work ia 
a symptom that for the time there is a deadlock, and 
frequency of such cessations in any trade is a sign of 
the im]>crfection of means of negotiation. In many 
trades in which both employers and workmen are 
strongly organized various forms of machinery have been 
brought into existence for the purpose of minimizing the 
chanee of stoppages (see Arbitration and Concilia- 
tion). But wherever there is free combined negotiation, 
there is always in the background the }K>ssibility eff 
combined stoppage. This being understood, the question 
of the utility of strikes as an industrial method resolvea 
itself into the questions ; (1) Whether the process of 
settling the terms of employment by agreements affect- 
ing considerable bodies of work-people and employers is 
superior to the method of individual settlements of labour 
contracts, or, at least, whether its advantages are sufficient 
to outweigh the cost of strikes and lock-outs ; (2) whether 
free collective negotiation could be replaced with advan- 
tage by any other method of settling the conditions of 
employment of bodies of work-people, which would dis- 
I)enso with the necessity of testing the labour market by 
a suspension of work. 

(1) The first of these questions is virtuaUy the question 
of the advantages and disadvantages to the community of 
combinations of workmen and employers, which is dis- 
cussed at length in the article Trade Unions. As regards 
the question of the direct cost of strikes and lock-outs, it 
is proper to remember that individual bargaining does not 
do away with stoppage!^; in fact, the aggregate amount of 
time lost in the process of adjusting ten thousand separate 
labour contracts may be considerable — ^possibly not lees 
than that consumed on an average in effecting a single 
agreement involving the whole bSly, even if the dusiiee 
of a collective stoppage of work occurring during the pro- 
cess of combined b^gaining be taken into account. 

While, then, the strikes and lock-outs which acemn- 
pany the system of combined Wrgaining are r^tly to 
be described as wasteful, this is not so mndh because of 
the excessive amount of wcHrking time which they con- 
sume, as because of the disturbance and damage wmt to 
industry tiie violent breach of eontinnity — a breach 
which may dislocate trade to an extent quite cUspropor- 
tionate to the actual loss of time involved, and &e fear of 
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'vAadk ixadcmbtedly ai£SBCl« the mbde of possible (matomers, 
wd luutzmers ent^riae on the part of employers. The 
^client of the ipjory directly inflicted on the consuming 
puUio by a strite varies greatly in different cases, being 
at its maximinn in the case of industries having the 
total or partial monopoly of supplying some commodity 
or service of prime necessity, gas-works, water-works, 
railway or tramway service ; and least in tl\e case of a 
local stoppa^ in wme widely-spread manufacturing or 
ooQStmctLve induef^ open to active competition from other 
districts. 

In speaking above of the loss occasioned by strikes and 
lock-outs attention has only been paid to the effects of the 
actual stoppage as such, and not to the particular methods 
adopted hy the strikers to make the stoppage effective. 
The evUs arising from the practice of intimidation or 
violence towards other workmen, or from the increase of 
class-hatred and bitterness engendered by the strife be- 
tween employer and employed, are patent to all, though 
they cannot be estimal^ from an economic point of 
view. 

(2) As to the second question, viz., the possibility of 
maintaining combined negotiation, but of substituting 
some better method than strikes of resolving a deadlock, 
it is hardly necessary to say that so far as such substitu- 
tion can be voluntarily carried out with the assent of 
both parties, whether by the establishment of wages 
boards or joint-committees, or by agreements to refer 
differences to third parties, the result is an economic as 
well as a moral advantage. 

But the increasing adoption of these voluntary ex- 
pedients for diminishing the chance of industrial friction 
lends no countenance to the expectation that a satisfactory 
universal substitute for strikes and lock-outs can be devised 
except at the price of economic liberty. Compulsory re- 
^ ference of disputes to a State tribunal cannot bo reconciled 
with freedom of voluntary negotiations. 

Unless, then, we are prepared for a scheme of com- 
pulsory regulation of industry by the State, strikes and 
lock-outs must be accepted as necessary evils, but their 
frequency may be greatly diminished with the improve- 
ment of meaus of information as to the true condition 
di the labour market, and the influences by which it is 
determined.* Many disputes arising purely from mis- 
management and misunderstanding are wholly avoidable. 
While there is no >vari’ant for expecting the total abolition 
of strikes and lock-outs, it is not unreasonable to hope 
that the spread of education and the means of rapidly 
obtaining information, the improvement of class relations, 
and the adoption, where practicable, of conciliatory 
methods, may gradually tend to confine actual stoppages 
to the comparatively few cases in which there is a genuine 
and serious difference of principle between the parties. 

Im^portant Stril^ and Lock-OuU, 

Some of the more important labour disputes which 
have occurred in various groups of trades.in the United 
Kingdom are noted briefly below. With regard to the 
stat^icB given, it may hc^ be noted that although for 
the sake of brevity it is stated in some places Uiat a 
certain number of men were idle for a s^iecifled number 
of days, it must not be supposed that in all cases the 
whole number affected were idle for the whole number 
of days. 

Mining is an industry which has always been 
more convulsed by labour disputes than any other, prob- 
ably owing to the violent osciUations of prices and wages, 
and to the varied and ever-changing conditions under 
whidi work is carried on. Several of the earliest recorded 
" dii^ates among ooal^niners, however, referred to the 
• 
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term of engagement rather than the rate of wages. In 
1765 the Northumberland miners struck for several weeks 
unsuccessfully against the system of a yearly bond of 
service, which was then prevalent. In 1810 a strike of 
seven weeks in the same district against a variation of the 
yearly bond ended in a compromise. Turbulent strikes in 
Northumberland and Durham are also recoided in 1831 
and 1632, the former, in which the men were successful, 
for a general removal of grievances, and the latter, in 
which they were defeated, for the maintenance of the 
union. These strikes were attended with violence and 
destruction of property. In 1844 still another prolonged 
strike took place in the north of England to enforce 
alterations in the terms of the yearly bond. From 

30.000 to 40,000 men were out for 18 weeks. New men, 
however, wore obtained, and there were many evictions. 
In 1864 widespread strikes tcx)k place in South York- 
shire and South Staffordshire, the one for an advance 
and the other against a reduction of wages. The York- 
shire strike is said to liave affected 37,000 men, and the 
Staffordshire strike 20,000. The latter lasted over four 
months. 

The rapid fall in the price of coal after the abnormal 
inflation in 1871-72 produced a series of obstinate strikes 
and lock-outs arising out of reductions of w*ages, in which 
the men were usually defeated. The South Wales minors, 
to the number of 70,000, were out for 11 weeks in 1873 
and for 19 wrecks in 1875, the lijtter dispute being a com- 
bined strike and lock-out, and leading to the formation of 
the first of the series of sliding scales under which the 
industry in South Wales has since been regulated. In 
1877 the West Lamashire miners (30,000) were out for 
6 weeks, and the Northumlxuiand men (14,000) for 8 
weeks. The last-mentioned dispute was tenninated by an 
arbitration award in the miners* favour. In 1879, 70,000 
Durham men were out for 6 weeks, the dispute being 
terminated by an aibita’atiou award giving half the i educ- 
tion claimed by the coal-owners. The introduction of 
sliding scales in Durham and Northumberland in 1877 
and 1879 did something to preserve peace in those dis- 
tricts, though the Durham scale did not prevent the 
dispute of 1879 mentioned above. Both scales, how'ever, 
were terminated by the men in 1889 and 1887 respec- 
tively. In 1880-81 the Lancashire coal-mining industry 
was stopped for 7 WTcks by a strike of 50,000 to 60,000 
men against “ contracting out ” of the Employers’ Liability 
Act of 1880. 

The fall of prices after 1890 led to a renewal of dis- 
putes, In 1892 there was a prolonged sto})page in the 
Durham coalfield, 75,000 men being out for about 11 
weeks. 

In 1893 the greatest dispute took place that has ever 
been recorded in tki coal-mining industry, a body of 
miners, which at its maximum reached the huge total of 

300.000 men in Yorkshire, Lancashire, and the Midlands, 
being out for 16 weeks against a proposed reduction of 
25 per cent, on the “ standard ” rate of wages. Thio dis- 
pute is described in detail on page 23. The conference 
at the Foreign Office at which it was adjusted led to 
the formation of a Conciliation Board, which, with some 
interruption, has since regulated the rate of wages and 
prevented general stop]>ages in these districts. During 
the summer of 1893 there w’as also a strike of about 

90.000 men in South Wales, which lasted nearly a month. 
The next year, 1894, saw a prolonged dispute in the 
Scottish coal-mining industry, the men vainly attempting 
to resist the fall of wages which followed the fall of coal 
prices from the abnormal level to which they had risen 
during the English stopiiage of the previous year ; 70,000 
men were out from 15 to 16 weeks. In 1898 there was a 
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stoppage lasting 25 weeks in South Wales and Monmouth 
affecting 100,000 men, for the abolition or amendment 
of the sliding scale agreement, in which the men were 
unsuccessful. 

The record of strikes and lock-outs in the Cotton Trade 
goes back to a time before the repeal of the Combination | 
Laws. Thus the year 1810 was marked by lock-outs of 
spinners in Lancashire and Glasgow, the former caused by ; 
a strike in the Stalybridge district to enforce Manchester 
ratia of wages, and the latter having for its object the 
break-up of the men's union. In both cases the em- 
ployers were successful. Two years later there was a 
stoppage of 40,000 looms in Scotland for some weeks, 
arising out of a wages dispute, in which the men were 
beaten, their union broken up, and their leaders im- 
prisoned. Another unsuccessful strike attended with 
imprisonment of the men’s leaders took place among the 
Manchester spinners in 1818, when 20,000 to 30,000 
men were out for three or four months to obtain an 
advance of wages and reduction of hours. In 1830 there 
was a strike of spinners in Ashton and Stalybridge. The 
year 1853 was one of great disturbance in the Lancashire 
cotton -spinning trade. For seven months 20,000 to 
30,000 spinners in the Preston district were engaged in 
an unsuccessful strike for an advance of wages, and in 
the same year there was a stoppage of 65,000 spinners in 
Lancashire generally. The period of bad trade culminat- 
ing in 1879 was marked,, by bitter disputes in the cotton 
tr^e generally, the men vainly trying to resist the reduc- 
tions of wages wliich marked that period. Partial dis- 
putes at Bolton in 1877 (10,000 to 12,000 i>erson8 for 8 
weeks), and Oldham in 1878 (6000 persons for 5 weeks) 
were followed in the latter year by a general stoppage in 
North and North-east Lancashire affecting 70,000 persons 
for 9 weeks. The general dispute was attended with 
violent riots, and 68 persons were tried and convicted. 
The next important dispute was a strike of 1 8,000 weavers 
in North-east Lancashire in 1884 against a reduction of 
wages, which ended after 8 weeks in a compromise. 
Next year there was a strike at Oldham against a reduc- 
tion of wages affecting 24,000 persons in the spinning 
and weaving branches. The dispute ended in a com- 
promise, half the proposed reduction of 10 i>er cent, being 
agreed to. In 1892-93 the last great dispute in the 
cotton-spinning trade took place, 50,000 persons in the 
Oldham and surrounding districts being out for 20 weeks 
against a proposed reduction of 5 per cent. The dispute 
was ended by the so-called “Brooklands Agreement,” 
which provided for a reduction of about 3 per cent., and 
also contained rules for the settlement of future disputes 
by conciliatory methods. 

The Bnilding TradeB have in most years been charac- 
terized by a large number of local and sectional disputes 
sometimes affecting comparatively small bodies of men. 
Often, however, all branches of building trades in a given 
district have been stopped simultaneously, but few of the 
bmlding trade l^toppages have affected a sufficiently large 
body of men to be noticed here as important disputes 
except in London. The years 1810 and 1816 were 
marked by strikes on the {lart of the London carpentero, 
the first oeing a successful attempt to obtain a rise in 
wages, the second an unsuccessful resistance to a fall. In 
1833 an important dispute laid idle the building trades of 
Liverpool and Manchester. The dispute arose out of the 
objection of the men to the contract system, and led to a 
^neral lock-out to compel the men to leave their unions, 
in which the employers were generally successful. In 
1859-60 a partial strw in London against the discharge 
of a delegate led to a lock-out of 25,000 building opera- 
tives for 7 months, and in 1861-62 a renewed strilto for a 


reduction of hours resulted in a compromise. In 1872 
there was a successful strike of 10,000 London building 
operatives for a rise of wages, a shortening of hours being 
also obtained. In 1891 there was an unsuccessful strike 
of carpenters in London for a rise in wages, affecting 9000 
men and lasting 24 weeks. 

Engimeerim^^ Shiphuildingf and Metal TVadra— Among 
the most noteworthy disputes in the engineering trade 
was that in 1852, soon after the formation of the Amal- 
gamated Society of Engineers by the fusion of a number 
of local and sectional societies. The dispute originated in 
Lancashire, and turned on demands from the men for the 
abolition of piecework and overtime, the dispute being 
further complicated by questions relating to the employ- 
ment of labourers in 'working machines. The men ceased 
working overtime, and were locked out to the number of 
over 1 3,000 for jieriods ranging from three to nine months. 
The men w’^cre completely l)eaten, and many engineering 
shops required the men to leave the union before resum- 
ing work. In 1871 a strike of 8000 to 9000 men in the 
North of England for a reduction of hours from 59 to 
54 was successful after a stoppage of 20 weeks, and 
led to the general introduction of the nine hours' day 
throughout the country. In 1897-98 there was a wide- 
spread and prolonged dispute turning on questions of 
hours and of freedom of management of works, w'hich 
lasted 29 weeks and affected 47,500 men. This dispute, 
which resulted in the defeat of the men, is describe in 
detail below (p, 24). 

In 1866 a strike of 3000 shipwrights on the Clyde led 
to a general lock-out of shipbuilders in tlie district. In 
1877, 25,000 iron shipbuilders on the Clyde struck for 
23 weeks for an advance of wages, the dispute being 
settled by arbitration. 

In 1891 a prolonged dispute took i>lace between the 
plumbers and engineers engaged in shipyards on the 
as to “demarcation”; 2460 men were idle from 7 to 
8 weeks, the result being the drawing up of an elabor- 
ate list of apportionment appli(?able to the Tyne and 
Wear. The shipbuilding trades have from early times 
been marked by numerous “ demarcation ” disjmtes, 
mostly of a local character, as to the limits of the work 
of the various bodies of work-people — e.g,, betweefu 
shipwTights and boatbuilders ; shipwrights and joiners; 
shipwrights and boilermakers ; joiners and cabinetmakers ; 
boilermakers and engineers ; engineers and plumbers ; 
engineers and brassiinishers. Borne of these matters are 
now dealt with by joint trade boards (see Arbitration 
AND Conciliation). 

Among the more imjx>rtant disputes in the iron trade 
are to be mentioned a strike and lock-out of 30,000 iron- 
workers in Staffordshire in 1865, in which the men were 
beaten after a costly stoppage of 18 weeks; an un- 
successful strike of 12,000 ironworkers in Middlesbrough 
for 18 weeks in 1866; and an unsuccessful strike of 
20, MO ironworkers iu Staffordshire for 4 weeks in 1883 
against a reduction of wages, attended by rioting and 
destruction of plant. 

The nailmakers in the Dudley district were engaged 
in widespread disputes in 1840, 1 81, and 1887, the first 
being an unsuccessful strike of 20,000 men, attended 
by rioting, to resist a reduction; and the two last 
being strikes for advance of wa^; resulting, the first 
wholly and the second partially, in favour of the work- 
people. 

Other TradeB, — Among other noteworthy disputes are 
to be mentioned — 

(1) A successful strike of 14,000 persons in the Leicester 
hosiery trade in 1819 for an advance in wages, 

(2) An unsuccessful stoike of 13,000 or more tailors ' 
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bk London in 1884 for a riao of wages and reduction of 
boars, lasting several months. 

(8) A dilute among the pottery workmen in the 
Midlands in 1836 against the terms of yearly hiring, 
leading to a general lock-out of over 15,000 men for 10 
weeks, which ended in the defeat of the men. 

(4) A series of disputes among agricultural labourers 
in 1872-74 for increases of wages and other improve- 
ments in the conditions of employment, in which the men 
were mostly successM. These disputes, which are almost 
the only widespread disputes recorded in agriculture, 
evoked much public interest. 

(5) In 1889 there was a prolonged strike of dock and 
waterside labourers in London for a rise in wages and 
other alterations in conditions of employment, which was 
successful, mainly through the financial support received 
from the Australian trade unions and from the general 
public (see below). 

(6) The organization of labour at the principal ports 
which followed this dispute led to a series of struggles 
between the new unions and the shipowners, who formed 
an organization called the Shipping Federation Limited, 
and successfully established their right to employ “free 
labour ** in opposition to the unions of seamen and other 
bodies of labourers. The last of these disputes on a largo 
scale occurred at Hull in 1893, and ended in the defeat 
of the dock labourers after a 8top])age affecting 11,000 
men for 6 weeks. 

(7) In 1895 a general stoppage of 46,000 boot and 
shoe operatives was terminated, after a stoppage of 6 
weeks, by a settlement effected through the Board of 
Trade. The issues of this dispute were of interest as 
involving the scope and limits of the functions of trade 
union action and of arbitration in relation to the manage- 
ment of business. The terms of settlement, which were 
of an elaborate character, are still in operation. 

* (8) Two prolonged disputes at Lord Peiirhyn^s slato 

quarries in North Wales in 1896 and 1900 attracted 
public notice from the obstinacy with which the contests 
were conducted on both sides. About 2500 work-people 
were affected, and the questions at issue were the recogni- 
tion of the men’s combination and the remedy of a number 
of* alleged grievances, including the abolition of the con- 
tract system. After 48 weeks’ stoppage, during which the 
Board of Trade vainly tried to mediate, the first dispute 
was ended by a compromise j but in 1900 another struggle 
began which, after more than a year’s continuance, is still 
persisted in by many of the men, though a considerable 
body of workmen are now (March 1902) at work. 


Hutoric Strikes of Recent Years. 

A few of the strikes referred to above appear to deserve 
a more detailed account. • 

The London dock strike of 1889 was notable, both as the 
most noteworthy example of a widespread and determined strike 
of unskilled ana previously unorganized labourers, and for the 
amount of publio sympathy shown for the men, and 
for the financial aid rendered by their Australian 
sympathizers. It began on 18th August with a small 
local dispute at tlie West India Docks about the 
wages earned for discharmng a certain cargo, but spread 
rapidly among all classes of dock l^urers in the port, who took 
the opportunRy of demanding an increase in the rate of pay for 
time work from 6d. to 6d., the abolition of contract ana piece- 
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of their own. Employment was brisk, the weather fine, and the 
public symjjmthetio, and in a few days' time not less than 16,000 
men were idle. For the most part they were unconnected with 
trade unions whioh could give them strike |)ay, but during the 
month that the strike lasted the public at home and abroad sub- 
scribed nearly ^650, 000 in support of the etrikers. Of this total 
over £80,000 came from Australia, where from 29th Augivit 
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onwards a series of meetings were held for the purpose of raising 
funds to assist the London labourers. The Austndian subsci^ 
tions practically decided the issue of the contest. On the \e^ 
day on which the first Australian meeting was held at Brisbane 
the loaders of the strike attempted by means of a “no- work 
manifesto " to widen the area of the dispute and cause a general 
stoppage of industry. Though this attempt was soon abandoned, 
it caused considerable alarm and threatened to alienate public 
8ymi)athy from the men. Early in September many of the 
wharfingers made seriate settlements with the strikera, and the 
shiiwwners attempted to put pressure on the dock companies to 
allow them to employ labour direct within the docks. The 
apprehensions of the publio led to the formation of a Conciliatirm 
Committee at the Mansion House, including the Lord Mayor, 
the Bishop of London, Cardinal Manning, Sir John Lubbock 
(now Lord Avebury), and others, who mediated between the 
strikers and the dock directors, with the result that after one 
abortive attempt at a settlement, the terms of which were rejected 
by the men, an agreement was arrived at on 14th September, under 
which the dock labomers obtained the greater part of their 
demands. From 4th November the rate of hourly w'agcs for time 
work was raised to 6d., with 8d. overtime; eontnict work was 
converted into piecework, with a minimum rate ol' 6d., and other 
|H)ints in dispute were settled. Though during the strike cases 
of intimidation and violence on the pari of pickets were by no 
means absent, the police court charges arising out of the dispute 
were reniarkably few. By the end ol' tlie year the l)(K;k Ijabom ers* 
Union (which bad previously been known as the Tea Oi)erative8 
and General Labourers’ Union, and at the beginning of the disjmte 
numbered aV)out 800 nicmbers) had ijicreased its nicmbershii) in 
London to over 20,000 — a number which was afterwards further 
increased by the formation of provincial branches. In London, 
however, the niendiei’ship rapidly declined during the following 
years of depression of trade. The stevedores, W'lio, as above 
remarked, came out “in 8ym))athy” wdth the dock labourers, 
returned to work as soon as the latter were satisfied, but the 
lightermen’s demands were adjusted by an award of Lord Brassey 
before they returned to work. 

The coal-miners* dispute of 1893, whether measured by the 
number of men in vrolved or by its aggivgate duration iu working 
days, was the greatest labour disjmto yet iveorded 
in this country. Both prices and wages in the eoal- 
mining industry are subject to ra}>id fluctuations, 
accoi*ding to the general state of trade, and in most 
districts tlie principle has been explicitly or tacitly 
recognized that w'agcs ought to follow the course of prices. In 
some districts an autoniatic connexion between wages and prices 
bos been established by a “sliding scale,” and in other dis- 
tricts whei-e there is no sliding scale tlio average prices of 
coal have usually practically determined the rates of wages. 
The jieriod 1879-87 was one of low juices and wages, but 
the revival of prices in 1888-90 led to a rapid rise of miners* 
wages, which in tl\p latter year stood geneially 40 j>cr cent, 
higher than in 1888 througliont tlic prineij>al districts em- 
braced by the Miners’ Federation, viz., Yorkabire, Lancusbire 
and Cheshire, and the Midlands. During the yeais 1891 and 1892 
prices again fell, and most of the districts outside the above area 
submitted to reductions of wages varying from l.^» j)er <ient. of!' the 
standard in Durham to 42^ j)er cent, in South Wales and 50 per 
cent in Scotland, where the jirevious rise bad been grratost. The 
Minors’ Federation, how'ever, rehiscd to recognize tlie ju-inciple 
that wages should follow jiriees, and jiut forward instead the 
tiieory that a miiiimum or “living wage” should be fixed, and 
prices left to adjust themselves to this rate. They declined 
altogether to agree to any reduction, and so stioiig was their 
combination that the coal-owners deferred any definite action until 
the middle of 1893, wdicn they considered that soyne induction was 
alisolutcly necessary to enable the trade to bo carried on. On 30th 
June they jiasscd a resolution, after a eonferemte with the iiieii, 
demanding a reduction of 26 per cent, off the “standard ” (etpii va- 
lent to about 18 per cent, oft current rates of wages), and offcrcjd 
arbitration as an alternative ; but tlie Federation absolutely refund 
any reduction, and the contest liegaii. Shortly before the beginning 
of the disjiute Northumberland and Durham had become afliliated 
to the Federation, hut these districts w'ere not threatened by a 
reduotion, and they seceded from the Federation sooner Ilian stiike, 
as demanded by that body to obtain the return of the ii'diicUons 
sustained since 1891. These districts consequently remained at 
work throughout the dispute, as well as Scotland and (except fur 
a part of August and Septcmlier) South Wales, reaping the advan- 
tage of the increased prices and w'ages resulting from the rostnctira 
of production due to the stojipage. Within the Federation distnets 
proper there were some localities in which no notices of reduction 
were iiosted, but the policy of the Miners’ Federation was to make 
the stoppage as univereal as jiossiblc, and all its members were 
required toleave work. The Cuml»erland miners, however, though 
members of the Federation, were for special reaeow permitted to 
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oonUuue at walk. By the middle of nearly 800,000 men 

were idle, or nearly naif the total number of coal-miners in ^e 
United Kingdom, llie early stages of the dispute were uneventful, 
but as the lands of tlie unions affiliated to the Federation became 
exhausted, and the pinch of distress was felt, feeling ran hi|A, and 
in some districts deiilorable acts of violence were cominittw. At 
f^oatherstone, in Yorkshire, an attack was made on a collierj^ in 
the course of which the military fiiod on tlio riotei*s, two of whom 
wore killed. 

The decision of the I'ederation inquiring all its members to leave 
work, w'hether under notice of reduction or not, from the 
beginning met with considerable opposition in certain distriots, 
•■Tirt t.btH opposition naturally grew stronger as the distress caused 
by the stoppage increased. At the end of Ai^ist a ballot on the 
question snowed a small majority still in favour of a universal 
stoppage, but tJie experience of another mouth led to a formal 
reversm of policy in this rcsiwct, a meeting of the Federation at 
Chesterlicld on 29th September deciding to allow all men to return 
to work who could do so at the old mtes of pay, such men to ^y 
a levy of Is. a day in aid of those still on strike. Up to Ootoher 
no step w'as taken towards a settlement beyond an offer on the part 
of the miners on 22nd August to pledge themselves not to ask for 
an advance until prices reached tne 1890 level, and also to assist 
the employers to prevent underselling— an offer which was rejected 
by the coal-ownera. On 9th October a meeting of the repre- 
sentatives of the parties was held at Sheffield, at the invitation of 
the mayors of six important towns affected, but without definite 
result, Wyond leading to an amended proposal on the part of the 
coal-owners for an immediate 15 per cent, reduction, and the 
regulation of future changes in wages by a Conciliation Board. 
The men, however, still refused all reduction, and during October 
a number of ooal-owners, especially in the Midlands, thi‘6w open 
their pits at the old rate of wages. 

A further advance towards a compromise was mode by the 
ownera on 25th October, wlieii they oficml that the proposed 16 
per cent, reduction should be i*eturned to the men in the event of 
the Conciliation Board (with an independent chaimian) deciding 
in their favour. In consequence of this offer a meeting was held 
between the representatives of the owners and the men m Loudon 
on 3rd and 4th Novenil)erv but without arriving at a settlement. 
Matters had now reached a deadlock, and accoidingly, on IStli 
Novemlier, the Government addressed an invitation to both parties 
to be represented at a conference under the presidency (without 
a casting vote) of Lord Rosebery, who was then Foreign S^ratary. 
The conference took place at the Foreign Office on 17tYi November, 
and resulted in a sottlomeiit, the men to resume work at once at 
the old rate of w'ages, to be continued until Ist February 1894, 
from which date wages wore to be i-egulated by a Conciliation 
Board, consisting of fourteen represtuiiativcs of the coal-owners* 
and minero' federations resjiectively, with a chairman mutually 
elected, or in default nominated by the Speaker of the House of 
Oommons, the chairman to have a casting vote. 

This agreement terminated the dis])ute. Ti^c Speaker appointed 
Lord Shand as chairman of the Board. In the middle of the 
following year, by mutual arrangement, the constitution of the 
Oonciliatioii Board was modified so as to provide for limits below 
and above which wages should not move during a definite perioi 
These limits have since been modified from time to time, but (with 
a gap from July 1896 to Januaiy 1899) the Conciliation Board hoe 
continued to regulate miners’ wages in the federated districts up to 
the present, and its formation hM been followed by tlie institution 
of Conciliation Boards in most of the other important centres of 
the mining industry, except in South Wales. 

The engineering oispute of 1897*98.wa8 in some respects the most 
remarkable dispute of recent times, both on account of the nature 

B -* importance of the issues involved and of the 

tenacity with which the contest was conducted, 
immediate occasion of the stoppoge was a demand on 
the part of the men for an eight hour day in London 
* workshops, but this issue was soon overshadowed in 
impor^oe by other questbus relating to the freedom of employers 
from interfenmee by the unions in the management of their busi- 
neas, eapeoiafly in such matters as piecework, overtime, selection 
and tnuning of workmen to work machines, employment of 
ttnkmists and non-unionists, and other matters aifecting the 
Tslatious of employer and employed generally throughout the 
Unitsd Kingdom. For some time previous to the gene^ dispute 
Ihevs had been a growing dissatisfaction on the part of the 
emp^en with the encroachments of the Amalgamated Society 
of jSngiiiem and other societies in kindred trades on matters 
affecting the management of bunnesa, which the employeirs con- 
sidered to be outside the legitimate hinotunia of tnide unions. 
In the absence of any general combinatioa of employers, the unions 
were able to bring their whole force to bear on employen in 
particular loQalitMS» with the mult that the stiingeney of the 
conditions and mfarmens enforced varied very greatly in different 
districts, aooordhig to the comjparative otren^ of the unions 
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in those districts. Employers complained of being 8al|}eet to 
vexatious restrictions not imposed on th^ oompetiton^ and ihnr 
declared that they were severely handicapped as oonipved witis 
America and other countries, where engineering emj^oyers had 
much more complete control over the managemmit of thrir 
business. In lw6 was formed the Federation of Engineering 
Employers by the coalition of the local assooiationB on the Clyde 
and in Belfast, and this Federation |yadttally spread to omet 
districts until it finally embraced the united Kingdom generally. 
The policy of the Feoeration was to defeat the attem^ of tne 
unions to put pressure on particular individuals or localities, by 
the counter threat of a general lock-ont of trade unionists over a 
wide area in support of the employers thus attacked. The look-out 
notices were framed in such a way that 25 per cent, of the trade 
unionists employed were’ to be discharged at the end of each week 
until the whole were locked out. L^k-out notices of this kind 
wore twice posted— in August of 1896 and in the spring of 1897 — 
before the general dispute, but in each case the dispute was tided 
over before the notices took effect. But the oonferenoes whidi 
; took place in April 1897 between the representatives of em^oyers 
and unions lea to no agreement except on comparatively un* 
important points. V^en, therefore, in June 1897 the I^don 
employen^ threatened with a strike for an e^ht hour d^, put 
their oasejn the hands of the Employers' Federation, and the Fraera- 
tion determined to 8uppoi*t them by a general look-out, it was under- 
stood that this lock-out was enforced, not only in order to resist the 
reduction of hours m London, but to obtain a settlement of all the 
important questions at issue between the Federation and the unions 
as a whole. 

The engineers replied to the notices of a gradual lock-out by 
withdrawing the whole of their members from work in federated 
workshops. At first the lock-out affected some 25,000 men employed 
iu 250 establishments, but by the close of the dispute the number 
of employers involved had risen to 702, and of work-people to 
47,500. 

Until November no meeting between the parties took place, but 
on 24th November and following days a conference was held in 
pursuance of negotiations with the parties by the Board of Trade, 
each side having its own chairman. The main point for which the 
eni])loyer8 contended was freedom on the part of each employer to 
introduce into his workshop any condition of labour under which 
any members of the trade unions were working in any of the 
feaerated workshops at the beginning of the depute, except as 
regards rates of wages and hours of labour. Arising out of this 
I general principle of freedom of management, a numl^r of special 
I points were discussed, and subseciueutly embodied in separate 
! articles of the provisional agreement, and a system of local and 
general oonferenoes for the settlement and avoidance of future 
disputes was also included therein. The employers absolutely 
declined to grant any reduction of hours of labour. The negotia- 
tions dragged on for a considerable time, and were at one time 
broken oifowing to the refusal of the men to ratify the provisional 
agreement. By the end of the year, however, it was evident that 
the position of the men was very much weakened owing to the 
depletion of their funds, while that of the employers was stronger 
thw ever. On 13th January tlie London demand for an eight hoars* 
day was formally withdrawn, and after some further negotiation, 
and the embodiment iu the agreomeui; of the notes and explana- 
tions published by the employers, a settlement was arrived at and 
ratified by more tnan a two-thirds miuarity of the men, the final 
agreement being signed on 28th January. 

The victory of tlie employers was . complete, but the use since 
made of it hi» been moderate, and the relationa between employers 
: and workmen in the engineering trades seem, on the whole, to 
have been improved, all matters likely to cause dispute being now 
amicably discussed between tlg» representatives of the respective 
associations. 

Countries other than the ITnitep Kingdom. 

It is not possible within the limits of this article to 
give a detc^^ account of the strikes and lock-outs in all 
the principal foreign countries. Strikes in the United 
States are dealt with in a separate section. Bdow is 
^ven a brief account of the most recent strike statis- 
tics and of some of the chief recent disputes in France 
and Germany, together with notices of a few of the most 
important recent labour disputes in other Continental 
countries. 

jPV(mos.-— Detailed statistics of strikes and lock-outs in 
France have been published annually since 1890 by the 
French Office du Travail. The figures show great varia- 
rions from year to year, as appears from the f<dIovdng 
summary fior eight years : — 
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Y6M^. 

Number of 
Disputes. 

Number of Work- 
people directly 
sfrected. 

Aggrmte Dura- 
tion in Working 
Days. 

1893 

684 

170,128 

8,174,000 

1894 

891 

64,676 

1,062,480 

1895 

406 

45,809 

617,669 

1896 

476 

49,861 

644,168 

1897 

856 

68,875 

780,944 

1898 

368 

82,065 1 

1,218,806 

1899 

744 

177,081 

8,660,784 

1900 

903 

222,769 

8,761,227 

Average of 1 
eight years / 

535 

108,894 

1,850,941 


Theso figures show that the importance of strikes in 
Franoe» l^th as regards numbers involved and duration, 
is in ordinary years much less than in the United 
Kingdom, but in exceptional years 1893, 1899, and 
1900) the figures approach those of an average year in the 
latter country. In two of the eight years (1899 and 1900) 
more time was lost through disputes in France than in 
the United Kingdom. In five out of the eight years 
(1894, -5, -6, -9, and 1900) the trades most largely 
affect<^ were the textile group. This was especially the 
case in 1899 and 1900, when this group accounted for 
about half the total time lost. In 1893 half the total 
time lost was accounted for by mining disputes, and in 
1897 and 1898 the building trades held the first place. 

In the French statistics of causes of disputes, a dis- 
pute due to several causes is entered several times, and 
not merely under its principal cause, as in the United 
Kingdom. In 1900, when 222,769 |>er8ons were affected, 
178,912 were involvtul in strikes for advance of wages, 
and about 40,920 in disputes as to other wages questions. 
Strikes for decrease of hours affected 78,512, those relating 
to employment of particular classes or persons 44,192, 
fnd those relating to working arrangements 57,226. As 
regards results, the percentages of workqKJople involved 
in disputes resulting in various ways are as follow's 
{average of eight years); in favour of work-people, 19; 
in favour of employers, 35 ; compromised, 46. 

Some of the most notable of the French strikes in recent years 
have taken place in the coal -mining industry, mainly in the Nord 
and 1?as-dc-Calai8 dc|)artment8. 

In 1884 the miners of Anzin and the neighbouring district 
struck against certain proposed alterations in the working condi- 
tions, including the letting of the work by contract to the gang 
making the lowest tender. After a 8to])i)ago of fifty-six days 
work was resumed, substantially on the company’s conditions, on 
- , 17th April. The number affected is stated to have 
been al)out 30,000. In 1889 a strike affecting 15,000 
men, for an increase of wages, resulted in an increase of 10 
per cent after a short stoppage, and in the autumn of 1891 a 
strike in the same districts, involving nearly 40,000 men, for a more 
equitable distribution of wages and the Reorganization of benefit 
funds, was settled by arbitration, thc^ivsult being a compromise. 
In the following year a prolonged dispute took place among the 
miners at Carinaux, in the Tarn deimrtmeut, whicli, though not 
involving a very large body of workmen, attracted great public 
•attention, and w^as marked by violence i^d disturbance. The 
oause of the strike was the msmissal of a miner who had been 
•elected mayor. The strike broke out on 15th August, and on 
26th October M. Loubet, as arbitrator, decided that the mayor 
should be reinsUled, but given leave of absence during his 
mayoralty. Ho also decided that there was no ground for the 
removal of the director to whom the men objected. The men 
rriected the award because it did not provide for the reinstatoment 
of the men convicted of violence, ana ultimately the Government 
remitted the penalty of those convicted on condition that the 
miners resumed work. The men accepted these terms, and the 
director resigned. 

The year 1890 in France, as in England, was marked by a wide- 
spread agitation for an eight houm’ day, which led to numerous 
•trikes in different trades and districts. 

In 1893 a general strike took place among the miners of the 
Pas-de-Calais and Kord departments for a 10 Tier cent, increase of 
wages and other demands, about 42,000 men being affected. The 
AngjTi miners, however, held aloof. An invitation to both sides to 


submit the dispute to arbitration, nnder the law of 1392, met with 
no TMponse fmm either party, and during October, in the course 
of which month the number of strikers g^ually diminished, the 
strike was attended with a good deal of disorder. The strike 
gradually crumbled away, and early in November those who re- 
mained out decided to resume work. 

On 25th October 1900 a strike for increased wages and other 
deinands took place among the Pas-de-Calais miners, 20,000 men 
being affected. A compromise, however, was arrived at after a 
fortnight’s stoppage, through the intervention of a memlier of the 
Chamber of Deputies. 

At the end of 1900 and beginning of 1901 a series ol‘ strikes 
took place among* the miners in the SaOne-et-Loire department, 
the most important being a dispute affecting 12,000 miners at 
Montceau-les-Mines, the matters in dispute including wages and 
wie reinstatoment of men dismissed on account of a previous strike. 
Eventually the men resumed work without securing their demands. 

Among the more important textile trade disputes in recent years 
was a stnke of spinners, weavers, and dyers in the Roubaix district 
in 1890, the number affected being about 22,000. The « 
demands were for a reduction of houra and rise of wages, 
but the work-people were all unsuccessful. In 1893 a number of 
disputes took place as the result of the application of the law o!* 
1892 reg^ulating tlio hours of women and cliildren in factories, the 
employers endeavouring to com^wnaate themselves for the reduction 
of hours by a proportionate decrease of wages. For example, at 
Lille in the textile factories, where men and women work side by 
side, the reduction of hours nooessarily affected men as well as 
women, and the employers attempted to reduce the wages of both 
by one hour’s pay. A strike of men and women ensued, whicli 
resulted iu the restoration of the old rate of pay on condition that 
the hands should stand by the frames without mtemnition during 
the whole time that the machinery was in motion. Other strikes 
arising out of the application of the law took place at Paris, 
Marseilles, Rheims, and elsewhere. Similarly in 1900, the ap- 
Xilication of the law of 30th March 1900, regulating the hours of 
women and children, led to a strike of 12,000 laniulry workers in 
Paris against a threatened reduction of wages. After a week the 
dispute ended in a coniiuomise. On 12th Novemljcr 1900 a strike 
of lace and tulle workers at Calais took place in opposition to the 
enforeement of tlio system of work by quarter days. The strikers 
demanded also an increase of 20 iier cent, in wages. Though only 
between one and two tlumsaiid pereons were on strike, 14,000 or 
15,000 women, youths, and girls were thrown out of work. The dis- 
pute was complicated b*" a disoussiou as to the interpretation of the 
Factory Law of 1900, A good deal of assistance was given to the 
strikers by English trade unions, but, after lasting till February 
1901, the strike ended in the defeat of the operatives. 

The summer of 1900 was marked by a general outbreak of strikes 
among seamen and various classes of waterside labourers at several 
French ports. The strikes resulted in the firet instance . 

frem a difference as to the interpretation of the agree- 
ment under which the seamen worked in the port of 
Havre. In the conree of a strike of coalics tlie crew of a ship 
were ordered to take the coal on board. They refused, con- 
tending that this unusual work could bo asked from them only 
during a voyage. The Tribunal Maritime decided tliat the men 
were in the wrong, and condemned 51 of tln’m to 15 days’ im- 
prisonment. A strike followed, and the work-people belonging to 
the various maritime trades at onee demanded un increase of wages, 
which thej’ obtained after eight days. The strike movement then 
spread rapidly to the chief ports of the Channel, Atlantic, and Medi- 
terranean coasts ; from Dunkirk to Bayonne, from Port-Vcndi*e8 to 
Nice, and from Oran to Bdnc. After the seamen and dock labourei's 
had struck the dispute spread to many other trades. In most 
cases the labourei’s, aided by the active state of employment at 
the time, secured a coniidote or partial victory. At Marseilles, 
wiiere the strikes aflected 8000 labourcns of various classes (hiring 
August, the strikes of stokere, coiil-heavers, and sailors were landed 
by the concession of considerable advances of wages by the »hij)- 
owners on tlie mediation of Admiral Besson. Other classes of 
labourers remained out until they could secure satisfactory con- 
cessions ; and the strike movement also spread to various classes of 
jion-maritimo labour, c./y., engineering works, oil-mills, bakers, &c. 
The agreement arrived at through Admiral Besson’s intervention 
did not prevent a fresh strike at the end of February 1901, the 
dock laoourors demanding an eight houra' day for six francs. 
The strike, however, ended on 0th April in the defeat of the men. 

Germany * — Before 1899 there were no official statistics 
of strikes and lock-outs throughout the German Empire, 
but certain figures were collected and publisluHi by the 
committee of the “ Gewerkschaften ” or Social Democratic 
trade unions in their Ccrrt^pondenxblatt Theso figures, 
however, were admittedly incomplete. For 1899 and 1900, 
however, statistics have been published by the German 
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Imperial Statistical Office for strikes and lock-outs other 
than in agriculture. The figures for 1900 show that 1468 
diq>utes occurred (or rather were terminated) in that year, 
involving 141,121 persons, of whom 131,888 were directly 
and 9233 indirectly affect^ A lar^ proportion of the 
work-people (40,044) were in the building trades, 23,431 
in wood -working trades, 15,366 in mining and smelt- 
ing industries, and the rest in various miscellaneous 
industries. It is noteworthy that in the printing and 
allied trades, which (see Trade Unions) are the most 
efiectively organized as regards trade unions, only 
324 persons were affected by strikes in this year. In 
1899, 1311 disputes were recorded involving 116,486 
work-people. No fewer than 1166 of the disputes in 
1900 were due to demands for advances of wages. A 
considerable number (444) were for decreased hours of 
labour. (In the German statistics of causes a dispute 
arising from more than one class of cause is counted 
under more than one head.) About 19 per cent, of 
the disputes were settled in favour of the work-j)eople 
(compared with 26 per cent, in 1899), 45 per cent, in 
favour of the emidoyers (compared with 41 i>er cent.), 
and 36 per cent, were compromised (compared with 33 
per cent.). 

The most extensive dispute among German coal-miners in recent 
years was the great strike of 1889. The dispute began on 3rd 

^ , May as aluc^l strike at a single colliery in Gelsenkirchen, 

\Ve8t[)halia, but rai)idly spread throughout the mining 
districts of Westphalia, Khine Provinces, Lorraine, the Palatinate, 
Upper and Lower Silesia, and Saxony. Altogether about 144,000 
mmers were involved. The demands were for a rise of 15 per cent, 
in wages, an eight hours’ shift from bank to bank, the payment of 
wages twice a month, and other concessions. On 18tli May the 
Ckial Association at Kssen agreed to an eight houm’ day *^at the 
face,” with certain exceptions, and made other concessions as to 
minor matters, the settlement being partly due to the action of 
the £m|)aror, who received a doputotioii wm the men on 14th 
May and from the employers two days later. Owing to some 
mxBundorstanding, however, work was not generally resumed until 
the end of the mouth. 

On 2dtli December 1892 a strike broke out among the men 
employed in the State mines in the Saar district against the intro- 
du&ion of a new code of regulations under the Prussian Mining 
Law of 1892. Many other miners came out in sympathy, includ- 
ing 13,000 Westphalian miners, so that by the midale of January 
S4,(^0 men w'ere aifcctod. At the end of January the miners had 
to rive way, and a largo number of dismissals followed. 

In 1891 a general strike took place in the German printing trade, 
10,000 men being aflfected. The object was to secure a nine hours’ 
„ j working day and an advance of 10 iwr cent, in the 

rwtaring, gc^lo. Most imrts of Germany were affected. 

Before a 8topi»age took place the dispute was submitted to the 
Wages Boara at Leipzig, but employers would only agiee to a 74 
per cent, advance. The strike began on 24tli October, and lasted 
until the middle of January 1892, w lien the men resumed on the 
old conditions. In Stettin and Breslau, however, the stoppage had 
terminated at an earlier date on the exhaustion of the strikers* 
funds. The collapse of the strike was hastened by the action of 
the Prussian and Wilrtomberg Governments in preventing support 
being given to the strikers out of certain benefit funds in possession 
of the union. 

In the spring of 1896 a widespread strike took place in the 
German tailoring trade, mainly affecting women. Tlie work- 
r people’s demands included the recognition of price 

Tmionag. erection of suitable worksliojis, weekly payment 
of wages, and appointment of a joint-committee to deal with 
disrmtes. In Benin, where, as in several other districts, the 
strike began on 10th Pebruaiy, 20,000 to 30,000 persons wore 
affected. The dispute w'os a three-cornered one, affecting the 
iaterests alike of the manufacturei-s and the contractors as well 
as the work-people. 

In Berlin a speedy resumption of work took place, terras of 
settlement being arranged on 19th February, partly through the 
Berlin Industrie Court by which various increases of 'wages were 
conceded, and a Conciliation Board was empowered to arrange a 
minimum price list Wages were to be imid weekly, but the demand 
for workshops was withdrawn. Partial concessions were also secured 
by the strikers in the chief provincial centres, and tlie strike came 
to an end. Friction, however, subsequently occurred between 
the xuanufacturors and contraeton^ and when the minimum 


price list was fixed in July it met with approval from none of 
the paities. 

In the winter of 1896 a stoppage took place among the steve- 
dores, dock labourers, and other waterside labourers at the port of 
Hamburg, the men demanding a rise in w^s, with 
higher rates for overtime, night, and Sunday work, 

Tlie strike began among the stevedores on 21st 
Noveml^r, and spread until at least 1 5, 000 men wore affected. The 
shipowners refused to submit the dispute to the Industrial Court. 
The Senate promised an immiry into the conditions of labour at 
the docks ir tlie men would resume work, but this they refused 
to do. On 16tii January a meeting between representatives of the 
parties took place at the Chamber of Commerce, but broke down 
over the men’s demand for the dismissal of labourers who had 
been engaged during the dispute. Ultimately on 6th February 
the men resolved to return to work unconditionally. 

On 19th February 1900 the Berlin cabinetmakers struck to the 
number of 6000 to obtain uniform piece wages and a minimum of 
248. per week. Tlio dispute extended until a consider- cmhimmi 
ably larger number were affected. The dispute was 
settled by the intervention of the Beilin Industrial “ 

Court acting os a board of conciliation, a minimum of 248. being 
guaranteed to workmen of average efficiency. The strike ended on 
27th March. 


Among the more important labour disputes of recent 
date in other Continental countries are the following : — 

Atislrian Coal Miners (1900). — The greatest strike recorded in 
Austria took place early in 1900, in the coal-miuing industry. 
Originating in a strike on a small scale, for an increase of wages, 
at certain pits on the borders of Momvia and Silesia, it sprcMid until 
90,000 miners out of a total of 110,000 in Austria were involved. 
The men’s demands, in their final sha^te, included an eight-hours’ 
day from bank to bank, a minimum wage, weekly wages settle- 
ments, free light, and an increase of wages. The Boards of Con- 
ciliation constituted under tlie law of 1896 failed to effect a 
settlement, and the endeavour of the Government to induce the 
strikers to return to work on the promise of introducing a Bill for 
tlie reduction of hours in coal mines was also of no avail, the 
men pointing out that there was no guarantee of such a Bill pass- 
ing. The strike gave rise to debates in the Rcichsrath, and the 
whole question of miners’ hours w^as referred to a committee, which 
prepared a draft Bill. It became evident, liowever, by the middle 
of March that no ledslation could be introduced until after the 
Easter recess, on Mmich the miners of northern and western 
Bohemia, followed gradually by those in other districts, resumed 
W'ork with concessions (offered five weeks before) as regards wages, 
free light and fuel, and the regular settlement of wage accounts, but 
without securing an eight-hours’ day or minimum wage. The 
whole Btox>page lasted eleven weeks. 

Danish Building Trades (1899).— The most imiiortani labour 
dispute recorded in Denmark was the lock-out in tlie building and 
kindred trades in 1899. Tlie dispute began with a demand' from 
300 joiners in Jutland for an advance of wages. At a conference 
between the central unions of emidoyers and employed at Cojicn- 
hagen it was oj^eed tliat tlie men should remain at work for a 
month on certain terms, while an endeavour should be made to 
arrange a compromise. The local unions rejected these terms, 
whereupon the employers gave notice of a lock-out ; and on the 
men offering to accept the terms previously rdected, tlie em- 
ployers declared that they were w'i Indrawn, and that a general 
lock-out would take place throughout the building trades of Den- 
mark unless the men resumed work on the old conditions. The 
lock-out which followed on 24th May threw 80,000 men idle, and 
the number was subsequentty increased to 60,000 bv the adhesion 
of eniployera in the wood-working, metal, and oilier trades, in- 
cluding the tailors and ].»aviors, with a view of cutting off the 
supiKirt given to the men by members of these industries. Tlie 
emiJoyers also coiitriwd to stop the supply of building materials, 
so as to prevent the lockcd-out men from setting up business for 
tliomsclves. The struggle mainly turned on the freedom of the 
employers to manage their business, and on the enforcement of the 
responsibility of the central trade union for the acts of the local 
affiliated unions. The dispute was eventually terminated by an 
agreement between the “ Danish Enmloyers’ and Masters' Asso- 
ciation” and the “Associated Trade Unions," which laid down in 

• V under which alone strikes and lock-outs 

might bo declared, or supiiorted, and explicitly recognized the 
freedom of eniployers in the organization of their business, and the 
responsibilities of the central organization for the fulfilment of 
agreements by their meniliers and branches. (A translation of the 
full text 18 published in the Labour Oateite for October 1899.) 

lUUian Straw-plaiters (1896 and 1897),— Among the more im- 
portant of recent disputes in Italy wore two strikes of the women 
straw-plaiters in 1896 and 1897. The women affected wore em- 
ployed in the villages to the south and east of Florence. The 
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9bJeot of the dispute in 1896 was to obtain a rise of wa^a which 
we» extremely low, owing, among other causes, to the competition 
of Chinese and Japanese straw^plait. The number affected was 
40,960 and the dispute lasted ten days, during which serious riots 
and conflicts with the soldiers took place. On 27th May the strike 
was settled in favour of the work-people through the mediation of 
the local Chamber of Commerce and Labour Chamber. In 1897 
another outbreak, stated to affect 41,550 persons, took place, and 
was ended ^ a compromise. 

Belgian Coal-MinerB (1899).--A widespread stoppage of Belgian 
ooal-miners took plaoe in the spring of 1899, arising from a demand 
for a 20 per cent, rise of wages put forward by a meeting of the 
National Federation of Belgian Miners at Charleroi on 17Si April. 
The number affected rose to 60,000 ; but from 3rd May the number 
fell off. As soon as tlie strike began the Government convened 
the coal-mining sections of all the Councils of Industrv and Labour 
to meet on 23rd April and inquire into the wages of coal-miners. 
Adjourned meetings were also summoned to enable the workmen 
to submit data rebutting the figures produced by the employers to 
show that wages had n^n with the price of coal. On 15ui May 
the committee of the Miners' Federation declared the susiicnaion 
of the strike, to bo resumed if the employers failed to raise 
wages. This was at once followed by a general resumption of 
work. 

The Bbitish Colonies. 

The only labour disputes in the British colonies which 
require special mention are the series of widespread conflicts 
which took place in various parts of Australia during the 
years 1890-92. These disputes were remarkable in many 
ways. They turned to a large extent on the attempt of labour 
unions to secure a monoixily of employment; 
they all ended in the defeat of the work-i^eople, 
*890-92, led to a w^eakening of trade unionism ; and 
in the course of them intimidation and violence 
were carried to a point rarelv known in the history of 
strikes and lock-outs, some of the conflicts almost resom- 
bling armed insurrections rather than peaceful differences 
between employers and employed. 

Tlie great dispute of 1890 originated in a difforenco between the 
Mtoralists and shearers, which caused a deadlock between the 
Butoralists’ Association and the Shearers’ Union, and the con- 
sequent engagement of a number of non-union shearers for the 
season. Thereupon the Wharf Labourers’ Union refused to handle 
wool shorn by non-unionists, and a strike was announced for 
18th August. ludopondently of the shearers’ dispute, the maritime 
labourers were ready for a strike, owing to the refusal in June of 
the employers to confer with the marine ofheera with regard to 
thtfir grievances unless they broke off all connexion with the 
Trades Councils of Melbourne and Sydney. This requirement was 
stated to be noc^essary in the interests of mscipline ; but the officers 
and labourers alike regatded it os an attack on their organizations ; 
and in August the marine oflScers, wharf labourei's, seamen, and 
other bodies of men ceased work. The strike began in Victoria, 
but spread to New South Wales, Queensland, and even New 
Zealand. The Newcastle coal -miners refused to hevr coal intended 
for employers involved in the dispute, and were locked out ; and 
in September tlie shearers also ceased work. In Queensland the 
shearers resumed work after a week, the Labour Federation order- 
ing the execution of existing contracts ; but in Now South Wales 
and Victoria the struggle was of an obstinate kind, and paralysed 
industry from August to October. Extensive picketing w'os 
resorted to, and assaults were mode on gangs of non-unionists 
engaged in loading and unloading cargoes, or in carting wool 
through the streets. The disorders culminated in an attack on 
19th September on nine trolleys which Were being escorted from 
the Darling Harbour yards by mounted troopere and police, and 
this necessitated the reading of the Riot Act and the aispersal of 
the crowd by armed force. After this incident the disturbances 
CP«dually ceased, and the strike collapsed in October through the 
replacement of the strikers by non-union labour. 

The difficulties, however, between the shcarera and the pas- 
toraUsts were not ended by this dispute, and at the l)egin- 
ning of the following year an agreement drawn up by the newly- 
formed Federation of Pastoralists’ Unions was rejected by the 
shearers* unions. This caused a prolonged stoppage of work 
in Queensland ; and in June the shearers of New South Wales 
(where the eeason is later) resolved to cease work on the refusal of 
the pastoralists to dimnse with free labour. Victoria and South 
Australia were unaffected. The Queensland shearers formed 
oampe in the bush ; incendiarism was advocated and practised ; and 
violent measures of various kinds were adopted to prevent the 
importation of non-nnionisf Volunteers were called out, and 
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troops drafted into the disturbed districts, shearing being mean- 
while carried on by free labour, until on 16th June, the strikeis* 
funds being exhausted, the dispute was dcclaied at an end. The 
strikers in New South Wales were also defeated by the employment 
of non-union labour. 

In July 1892 a strike took place among the silver -miners 
at Broken Hill in New South Wales, caused by the attempt 
of the management to substitute a contract system for day 
l)aymcnts. An extensive system of picketing was resorted to. 
and the directors refVised to meet the strike leaders until the 
pickets w'cre withdrawn. After some weeks the company began 
to import labour under a strong |K)lice escort. The first con- 
tingent, which arrived from Adelaide by special train on llth 
September, was attacked with stones, and a row shots were fired. 
SuDsequeiit coutingonts, liowever, were unmolested, and by 
' November the strike had entirely collapsed. During the strike 
m of the leaders wore tried and sentenced to various terms of 
imprisonment for inciting to riot ; and a night attack by the miners 
on non-unionists and the jiolice, which rollowed the news of the 
sentences, led to more arrests. The men were completely defeated, 
and a largo number were left out of emjiloyment at the end of 
the dispute. 

In the above dii^iites the employers were greatly strengthened 
by the presence or a large and increasing reserve of unemployed 
labour, owing to the depression of trade, which was gradually be- 
coming more intense throughout Australia. 

Authorities. — The following are among the moi*c important 
official publications on strikes and lock-outs : Reports of the Chief 
Labour Correspondent of tlio Board of Trade on Strikes and Lrok- 
Outs (annually from 1888). — Lalmir Gazette (Board of Trade, 
monthly, from May 1893). — Reports of Royal Commission on 
Labour (1891-94). — Second Abstract of Foreign Labour Statis- 
tics (Board of Trade, 1901 — section on trade disputes). — 8UUislique 
des Gfrtoes, Ac. ( French Labour Department, annually from 1 890). — 
StreUcs und Ausspemingm (German Im]>erial Statistical Office, 
annually from 1899). See also list of authorities on Trade Unions 
and Arbitration and Conciliation. (x.) 

United States. 

Tlie first recourse to a strike in the Unit^ States 
occurred in 1740 or 1741, when a combined strike of 
journeymen bakers occurred in New York City. An in- 
formation was filed in 1741 against the strikers for con- 
spiracy not to bake until their wages were raised. On 
this they wore tried and convicted, but it does not appear 
that any sentenco was ever passed. In May 1796 an 
association of journeymen shoemakers in Philadelphia 
ordered a “turn-out” or strike to secure an increase of 
wages, and again in 1798, for the same purpose, both 
strikes being successful. In 1799 the shoemakers of 
Philadelpliia struck against a reduction of wuges, the 
strike lasting about 10 weeks, and being only partially 
successful. These four arc the only strikes to which any 
reference can be found that occurred in the United States 
prior to the 19th century. The condition of industry 
generally during the colonial days was not conducive to 
strikes. The factory system had not taken deep root, 
masters and men wa;rkcd together, and so there was no 
opjiortunity for concerted action. 

The first notable American strike occurred in Novem- 
ber 1803, in the city of New York, and is commonly 
known as the “sailors* strike.” The sailors in 
New York had been receiving $10 per month, 

They demanded an increase to $14. ^ In carry- utHkee, 
ing out their purpose they formed in a body, 
marched through the city, and compelled other sea- 
men who wore employed at the old rates to leave their 
ships and join the strike. The strikers were p^^J’^^ued and 
dispersed by the constables, who arrested their leader and 
lodged him in gaol, the strike tlius terminafing unsuccess- 
fully. In 1805 the Journeymen Shoemakers’ Assc.ciation 
of Philadelphia again turned out for an increase of 
wages. The demands ranged from 25 to <5 cents, jier 
pair increase. This strike lasted six or seven weeks, 
and was unsuccessful. The strikers were tried for con- 
spiracy, the result of the trial being published in a i>am- 
phlet which appeared in 1806. An account of this trial 
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may be found in the United States Supreme Court 
Library. In November 1809 a strike among the cord- 
wainers occurred in the city of New York, The pro- 
prietors quietly took their work to other shops, and by 
this stratagem defeated the strikers ; but the action being 
discovered, a general turn-out was ordered by the Journey- 
men Cordwainers’ Association against all the master 
workmen of the city, nearly 200 men being engaged in the 
strike. At that time a stoppage of work in one shop by 
the journeymen was called a “strike^* ; a general stoppage 
in all shops in a trade was known as a general turn-out.” 
A member of a journeymen’s association who did not 
keep his obligations to the organization was denominated 
a "scab.” 

In 1815 some of the journeymen cordwainers of Pitts- 
burg, Pa., were tried for conspiracy on account of their 
connexion with a strike, and were convicted. In 1817 a 
peculiar labour difficulty occurred at Medford, Mass. 
Thacher Magoun, a shipbuilder of that town, determined 
to abolish the grog privilege customary at that time. 
Mr Magoun gave notice to his people that no liquor 
should be used in his shipyard, and the words “No 
rum ! ” “ No rum ! ” were written on the clapboards of 
the workshop and on the timbers in the yard. Some 
of Mr Ma^un’s men refused to work; but they finally 
sitrrenderea, and a ship was built without the use of 
liquor in any form. 

The period from 1821 to 1834 witnessed several strikes, 
but rarely more than one or two in each year. These 
strikes occurred among the compositors, hatters, ship 
carpenters and caulkers, journeymen tailors, labourers 
on the Chesapeake and Ohio canal, the building trades, 
factory workers, shoemakers, and others. One of the 
most notable of these, for its infiuence upon succeeding 
labour movements, occurred in 1 834, in the city of Linn, 
Mass. During the latter part of the preceding year the 
female shoebinders of that town began to agitate the 
question of an increase of wages. The women engaged in 
this work usually took the .materials to their homes. The 
manufacturers were unwilling to increase the prices paid, 
so a meeting for consultation was held by more than one 
thousand binders. This was on 1st January 1834. The 
binders resolved to take out no more work unless the 
increase was granted. The employers, however, steadily 
refused to accede to the demands, as they found no diffi- 
culty in having their work done in neighbouring towns at 
their own prices. The strike, after three or four weeks, 
came to an unsuccessful termination. In February of 
the same year a disturl)ance of short duration occurred 
at Lowell, Mass., among the female factory operatives. 
Their strike was to prevent a reduction of wages. During 
the year 1835 there was a large number of strikes through- 
out the country, instigated by both men and women. 
The number of strikes by dissatisfied employees had at 
this time become so numerous as to call forth protests 
from the public press, the JVew York Daily Advertuer 
of 6th June 1835 declaring that “strikes are all the 
fashion,” And suggesting that it was “ an excellent time 
for the journeymen to come from the country to the city.” 

The United States Gk)vernment, through tlio Census 
Office and the Department of Labour, has investigated 
the question of strikes, the result being a ffiirly 
continuous record from 1880 to 31st December 
1900 inclusive. In 1880, according to the tenth 
census, there were 610 strikes, but the number of estab- 
lishments involved in them was not reported ; the record 
must therefore commence with 1881, and since then the 
facts have been continuously and uniformly reported by the 
Department of Labour. This record, so far as numbers 
are concerned, is shown in the following table ; — 
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Statistics of Strikes . — Out of the total of 117,509 estab- 
lishments at which strikes took place during the period 
named, 41,910 were in building trades, 14,575 in coal and 
coke, 6153 in tobacco, 19,695 in clothing, 5126 in food 
preparations, 4652 in metals and metallic goods, 3436 in 
transportation, 3583 in stone quarrying and cutting, 1264 
in boots and shoes, 1 108 in furniture, 1 1 93 in brick-making, 
1723 in printing and publishing, and 891 in cooperage. 
These thirteen industries supplied 105,309, or 89*61 per 
cent, of the whole number of establishments in which 
strikes occurred during the twenty years. In the lock-outs ‘ 
occurring during the same time six industries bore a very 
large proportion of the burden, involving 8754, or 88*13 
per cent, of the whole number of establishments, which 
was 9933. The industries affected were — building trades, 
5001 ; clothing, 2034 ; stone quarrying and cutting, 516; 
boots and shoes, 292 ; tobacco, 339 ; metals and metallic 
goods, 272. The whole number of persons thrown out 
of employment by strikes was 6,105,694, of whom 90 per 
cent, were males and 10 per cent, were females; and the 
total number thrown out of employment by lock-outs 
during the same period was 504,307, of whom 80*24 per 
cent, were males and 19*76 per cent, were females. About 
64 per cent, of the whole number of strikes were ordered 
by labour organizations ; and of the number so ordered 
(14,457) 52*86 per cent, succeeded, 13*60 per cent 
succeeded partly, and 33*54 per cent, failed. Of the 
whole number of strikes, 50*77 per cent, succeeded, 
13*04 per cent succeeded partly, and 36*19 per cent 
failed. Of the lock-puts, 50*79 per cent, succeeded, 6*28 
per cent succeeded partly, and 42*93 per cent, failed. 
The average duration of the strikes for the whole period 
was 23*8 days, and of the lock-outs 97*1 days. Strikes 
are principally undertaken on account of wages, either 
for an increase or against a reduction, or in relation to 
the hours of labour. These leading causes covered 7 j 6*86 
per cent of the strikes occurring in the period from 1st 
January 1881 to Slst December 1900. 

It is difficult to ascertain exactly the losses of employ^ 
and employers resulting from strikes and lock- f 
outs. Differences may counterbalance each hwu» 
other, so that the following results, taken from 
the report of the United States Government, may be 
considered as fairly accurate : — 
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The total loss to employes and employers alike in the 
establishments in which strikes and lock-outs occurred, for 
the period of twenty years, was thus $468,968,58L The 
number of establishments involved in strikes during this 
lieriod was 117,509, making an average wage loss of $2194 
to employes in each establishment in which strikes occurred. 
The number of persons thrown out of employment by 
reason of strikes was 6,105,694, making an average loss 
of $42 to each person involved. The number of estab- 
Jishinents involved in lock-outs was 9933, making an 
average loss of $4915 to employiSs in each establishment 
in which lock-outs occurred, while the number of em- 
ployes thrown out was 504,307, making an average loss 
of $97 to each person involved. Combining the figures 
for strikes and lock-outs, it is seen that the number of 
establislimeuts involved was 127,442, while 6,610,001 
persons were thrown out of employment. These figures 
show an average wage-loss of $2406 to the employes in 
each establishment, and an average loss of $46 to each 
person involved. The assistance given to strikers by 
labour organizations during the period was $16,174,793; 
to those involved in lock-outs, $3,451,461, or a total of 
$19,626,254. This sum represents but 6*40 per cent, of 
the total wage-loss incurred in strikes and lock-outr^, and 
is probably too low. Much assistance was also furnished 
by outside sympathizers, the amount of which cannot be 
readily ascertained. The total loss to the establishments 
or firms involved in strikes and lock-outs during this period 
was $142,659,104. 

The states of Illinois, Massachusetts, New York, Ohio, 
and Pennsylvania, being the leading manufacturing states, 
necessarily experienced the largest number of strikes. Out 
of 117,509 establishments having strikes during the period 
named, 87,878, or 74*78 per cent, of the whole, were in 
these five states ; and out of 9933 establishments having 
lock-outs, 8424, or 84*81 per cent., were in these states. 
In 1900 these states contained 45*02 per cent, of all the 
manufacturing establishments in the United States, and 
employed 55* 15 per cent, of the entire capital invested in 
me^nical industries. 

The figures given relste to all strikes, of whatever magnitude, 
oocurring in the United States from 1881 to Slat December 1900 
iaoluflive. Among them have occurred wliat may bo called 
historio strikes, the first of which wae in 1877, though of course 
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many very severe strikes had taken place prior to that year. The 
great railway strikes of 1877 began on the Baltimore and Ohio 
Kaili'oad at Martinsburg, AV, Va,, the immediate cause * 0 * 
of the first strike being a 10 j)er cent, reduction of wages 
of all employds. TJiis, however, was but one of jimny **"*••• 
grievances. There was irregular employ ment. Men with families 
were permitted to work only three or four days jier week, the 
remainder of the time being forced to spend away from home at 
their own expense, leaving them but little money for domestic use. 
Wages, piyaolo monthly, were often ivtained several months. The 
tonnage of trains was increased, and the men weie |>aid only for 
the number of miles run, irrespective of the time consumed. So 
there were many allegoil causes lor the great strikes of 1 877. Kiot, 
destruction of property, and loss of life occurred at Martinsburg, 
Baltimore, and various places in Pennsylvania. The state militia 
at Martinsburg and Pittsburg sympatliised with the strikers, 
affiliated with them, and refused to fire ui>on them. United Statea 
troops were otdered from liaistorn ganisoiis, and they dispersed tho 
mobs. In Cincinnati, Toledo, and St Louis mobs of roughs and 
tramps collected, and succeeded in closing most of the Bho}M, fac- 
tories, and rolling-mills in those cities. There were also fonniduble 
demonstrations in Chicago, as well as in Syracuse, JiuHalo, West 
Albany, and llornellsville, Kew York, where mobs were dispemed 
by tho state militia without violence or destruction of ]»ro})erty. 

Tlie Pennsylvania Railroad also had a nienioi’able sti ike, acooni- 
panied by riots and much violence and destruction of }>roj)erty, 
during tno same year, the strike being ordered on ju'count <)f a 
general reduction in w^os and some other causes whit;h came in to 
create the difliculty. The conij)leto stoiy of this strike is too Jong 
to relate here, but from the beginning tlic strikers had the aeJive 
Bvmpathy of a largo proi»ortiou of the jieople of Pittabui g, where 
tlie chief movements occurred. The actual loss of the Penn- 
sylvania Company, not including freight, has been estimated at 
$2,000,000, while tho loss of property and loss of business at 
Pittsburg amounted to $6,000,000. Claims were }>reseiited lurfore 
the courts in Allegheny county to the amount of over 600, 000, 
while the actual amount ixud by compromise and judgtmMjfs w<is 
over $2,750,000. 

The next great strike was that of the telegrajihists, which 
occurred in tho year 1883. Tliis strike was inaugurated U> secui-o 
the abolition of Sunday work without extra pay, Ihe rcducfioii of 
day turns to eight hours, and the equalization of pay between the- 
sexes for the same kind of w'ork. Univei'sal increase of Asages was. 
also demanded. Tlie strike commenced 19th July and ended 23rd 
August 1883, although it was declared olfon the 17th of the lat.U*r 
month. It w'os unsuccessful, the employees losing $260,000 and 
oxi>6?iding $62,000 in assistance to destitute fellow -oiH-Tators. The 
eniplovem lost nearly .$1,000,000. 

Another historio strike was that on the South-Western or uoula 
system of raihvays in the yoara 1886-86, but the most prominent 
labour controversies in tfio 19tli ceiituiy were those at Home- 
stead. Pa., in July 1892, and at Chicago in 1894, concerning which 
a more detailed account is given below. Other groat lalmur con- 
vulsions have occurred which help to identify the decade beginmiig 
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1890 with the great strike era of the contunr. Among them 
may be named the Leb^h Valley Hailroad strike m December 1898, 
the American Bailway union strike on the Great Northern Bailway 
in April 1894 ; the great coal strike, which occurred in the same 
month ; the difficulties at lattimer, Pa. ,* and those in the Coeur 
d’Alene district of Idaho. 

In July 1892 there occurred a most serious affair between the 
Gamegie Steel Company and its employes at what is known as the 
M , Homestead Works, near Pittsburg, growing out of a 

disagreement in the previous month in regard to wages. 
Hat parties were unable to come to an agreement, and 

" * the company closed its works on the 30th of June 
and discharged its men. Only a small poition of the men were 
affected by the proposed adjustment of wages. The larger portion 
of them, who were members of the Amalgamated Association of 
Iron and Steel Workers, were not aifected at all, nor was the largo 
force of employds, some three thousand in number, who were not 
members of that association. The com^ny refused to recognize 
the association as an organization, or to hold any conference with 
its representatives. Upon the failure to arrive at an adjustment of 
the wage difficulty, the company proposed to operate its works 
by the employment of non-union men. The men, who could not 
secure recognition, refused to accept the reduced rates of wages, 
and also came to the determination that they would resist the 
company in every attempt to secure non-union workers. 

The history of the events at Homestead shows that the lodges 
composing the Amalgamated Association proceeded to organize 
what was styled an '’advisory committee” to take charge of affairs 
for the strikers. All employds of the company were directed to 
break their contracts and to refuse to work until the Amalgamated 
Association was recognized and its terms agreed to. The works 
were shut down two days prior to the time nrovided by tlie 
contract under which the men were w’orking, ana, as alleged, be- 
cause the workmen had seen ht to Imng the president of the company 
in effigy. On 4th July the officers of the company aisked the 
sheriff of the county to appoint deputies to protect the works 
while they carried out their intention of making repaira. Tlje 
employds, on their part, organized themselves to defend the 
works against what they called encroachments or demands to 
enter ; in fact, they took possession of the Homestead Steel Works. 
When the shenfrs men approached, the workmen, who wwe 
assembled in foi'oo, notified them to leave the place, as they did 
not intend to create any disorder, and would not allow any damage 
to be done to the property of the company. They further oil'ered 
to act as deputies, an offer which was aecliiied. The advisory 
committee, which had been able to preserve the peace thus far, 
dissolved on the rejection of their oiler to servo as deputies and 
conservatora of the iieace, and all of their records were destroyed. 
The immediate cause of the fighting which subsequently took place 
at Homestead was the approach of a body of Pinkerton’s 
detectives, who were gathered in two barges on the Ohio river, 
some miles below the works. When the Pinkertons arrived the 
workmen broke through the mill fence, entrenching themselves 
behind the steel billets, and made all preparations to resist the 
approach of the Pinkerton barges ; and they resisted all attempts 
to land, the result being a fierce battle, brought on by a heavy 
volley of shots from the strikers. The Pinkertons were armed 
with Winchesters, but they were obliged to land and ascend the 
embankment single Ale, and so were soon driven back to the boats, 
suffering severely from the fire of the strikers. Many efforts were 
made to land, but the position of the men they were attacking, 
behind their breastworks of steel rails and billets, was very strong, 
and from this place of safe refuge the detectives were subjected to 
a galling hre. This opening battle took place on the 6th. of July, 
about four o’clock in the morning, and was continued in a 
desultoiy way during the day. It was renewed the following day. 
A brass ten-pound cannon had been secured by the strikers, and 
planted so as to command the barges moored at the banks of the 
river. Another force of one thousand men had taken up a position 
on the opposite side of the river, where they protected themselves 
and a cannbn which they had obtained by a breastwork of railway 
ties. A little before nine o’clock a bombardment commenced, the 
cannon being turned on the boats, and the firing was kept up for 
several hours. The boats were protected by heavy steel plates 
inside, so efforts were made to fire them. Hose was prociu*ea and 
oil sprayed on the decks and sides, and at the same time many 
barrels of oil were emptied into the river above the mooring place, 
the purpose being to ignite it and then allow it to float against the 
boats. Under these combined movements the Pinkertons were 
obliged to throw out a flag of truce, but it was not recognized by 
the ^trikem. The officers of the Amalgamated Associauon, how- 
ever, interfered, and a surrender of the detectives was arranged. 
It was agreed that they should be safely guarded, under condition 
that tlicy left their arms and ammunition ; and having no alterna- 
tive, they accepted the terms. Seven had been killed and twenty 
or thirty wounded. On the 10th of July, after several days’ 
oorroBpottdenee with the state authorities, the governor sent toe 
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entire force of the militia of the state to Homestead. On toe 12to 
toe troops arrived, the town was placed under marw law, and 
order Vas reatoied. There had been much looting, clubbing, and 
stoning, and as the detectives, after snirenden, passed through the 
streets they were treated with great abuse. Eleven workmen and 
spectators were killed in the fights. 

Congress made an investigation of this strike, but no legislative 
action was ever taken. Some indictments were made and lawsuits 
ensued. The mills were gradually supplied with new Pfpple, but 
the strike was not declared off until 20th November 1892. Tlio 
Homestead strike must be considered as the bitterest labour war in 
the United States prior to the Chicago strike in 1894. 

Probably the most expensive and mr-rcaching labour controversy 
wliich can properly be classed among the historic controversies of 
this generation was the Chicago strike of June and — - 
July 1894. Beginning with a private strike at the chlemmpr 
works of Pullman’s Palace Car Company at Pullman, a 
suburb of Chicago, it ended with a prtwtical insurreo- 
tion of the labour employed on tlie principal railways 
radiating from Chicago and some of tlieir afbliuted lines, paralysing 
internal commerce, putting the public to great inconvenience, 
delaying the mails, and in general demoralizing business. Its 
influences were felt all over the country, to greater or less extent, 
according to the lines of traffic and the courses of trade. The 
contest was not limited to the parties with whom it originated, for 
soon there were brought into it two other factors or forces. The 
original strike grew out of a demand of certain employes of the 
Pullman Company in May 1894 for a restoration of the wages paid 
during the previous year. The company claimed that the reduc- 
tion in tlie volume of business, owing to business depression, did 
not warrant the payment of the old wages. On account of the 
increased production of rolling-stock to meet the traffic incident to 
the Woi la's Pair in 1893, omers for building cars were not easily 
obtainable, a lar^ portion of the business of the Pullman Company 
being contract business in the way of building cars for railw^ay 
com]>anie8 gcneiully. This state of affairs resulted in a partial 
cessation of car-building everywhere in the country, the Pullman 
Company suffering with all others. The demand of the employes 
therefore was not acceded to, and on 11th May 1894 a strike was 
ordered. Several minor grievances w*cre claimed to have existed 
and to have led to the action of the strikers, who had joined the 
American Railway Union, an association of railway employes 
which had achieved a partial success in a contest wnth the Great 
Northern Railway a few weeks previous to the Pullman strike. 
The Railway Union espoused the cause of the Pullman employds, 
on too gi’ound that they w^ere members thereof. Tliis union was 
said to number about 150,000 members. It undertook to force 
too Pullman Company to accede to the demands of its employds 
by boycotting Pullman cars ; that is to say, they declared that 
they would not handle Pullman cars on the railw^ays unless the 
Pullman Company would accede to the demands made upon it. 
The immediate antagonist of the Pullman Company in the ex- 
tended controversy was therefore the American BAUway Union^ 

Another force was soon involved in tlie strike, which was, very 
naturally, an ally of the Pullman Company. This was the 
General Managers Association, a body of railway men representing 
all the roads, twenty-four in number, radiating from Chicago, ana 
it was said to be the necessity of protecting the traffic of its lines 
that bro^ht about its struggle with the American Railway 
Union. These roads represented a combined capital of more than 
$2,000,000,000, and they employed more than ono-fourth of all 
the railway employds in the United Stetes. These three great 
forces, therefore, were engaged in a battle for supremacy, and that 
rival rv alone, without reference to the conditions and circumstances 
attending the strike or accompanying it, makes this one of the 
historic strikes of the period. « 

According to the testimony of the officials of the railways 
involved, they lost in property destroyed, hire of United Stat^ 
deputy marshals, and otlier incidental expenses, at least $685,808. 
The loss of earnings of» these roads on account of the strike is 
estimated at nearly $5,000,000. About 8100 employds at Pull- 
man lost in wages, as estimated, probably <^60,000. About 
100,000 employds upon the tw^enty-four railways radiating from 
Chicago, all of which were more or less involved in the strike, lost 
in wages, as estimated, nearly $1,400,000. Beyond these amounts 
very mat losses, widely distributed, were suffered incidentally 
toroiighout the country. The suspension of transportation at 
Chicago paralysed a vast distributive centre, and imposed many 
hardships and much loss upon the great number of people whose 
manufacturing and business operations, employment, travel, and 
necessary supplies deiiend upon and demand regular transportation 
to, from, and through Chicago. Tlie losses to the country at large 
are estimated by Bradstreets to be in the vicinity of $80,000,000. 
Whatever they are, whether more or less, they teach the necessity 
of preventing such disasters, and the strike iUustrates how a small 
local disturbance, arising from the complaints of a few people, can 
affect a whole country. When toe American Railway Unitax took 
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tip the eudffeU for the Pullman strikers and declared their boycott 
against Pullinan cars, and the General Managers' Association took 
evexy means to protect their interests and prevent the stoppage 
of transportation, the sympathies and anta^nisms of the Ade 
cotiniry were aroused. An unsuccessful attempt was made to in- 
duce all trades in Chicago to join in a great sympathetic strike. 

The inevitable accompaniments of a ^at strike were brought 
into play at Chicago. Biots, intimidations, assaults, murder, 
arson, and burglary, with lesser crimes, attended the strike. In 
this, as in some of the other historic strikes, troops were engaged. 

* The city police, the OQunfy sheriffs, the state militia, United 
States d^uty marshals, and regulaia from the United States army 
were all brought into the controversy. The United States troops 
were sent to Chicago to protect Federal property and to prevent 
obstruction in the carrying of the mails, to prevent interference 
with inter-state commerce, and to enfome the decrees and man- 
dates of the Federal courts. They took no part in any attempt 
to suppress the strike, nor could they, as such matters be- 
long to the city and state authorities. The police of the city 
were used to suppress riots and protect the pro^Kirty of citizens, 
and the state militia was called in for the same service. The 


total of these forces employed during the strike was 14,186. 

Many indictmentB and law-suits originated in the difficulties 
occurring in Chicago. But all the attending circumstances of tho 
strike point to one conclusion — that a share of the responsibility 
for bringing it on belongs in some degree to each and evcir party 
involved. The strike geneiuted a vast deal of bitter feeling — so 
bitter that neither party was ready to consider tho rights of the 
other. The attaclcing parties claimed that their grievances 
warranted them in adopting any means in their power to force 
concessions. This is the attitude of all strikers. The other 
parties, on the other hand, claimed that they were justified in 
adopting any n.earis in their power to resist the demands of tho 
attacking party. Tho probability is that neither recognized the 
rights of the public to such an extent as to induce them to forbear 
bringing inconvenience and disturbance to it. It was the most 
suggestive strike that has ever occurred in the United States, and 
if it only proves a lesson sufficiently severe to teach the public its 
rights in such matters, and to teach it to adopt measures to pre- 
serve these rights, it will be worth all it cost. 

Tho so-callcd steel strike of the year 1901 was a contest between 
the Amalgamated Association of Iron, Steel, and Tin Workers and 
4 t United States Steel Corporation. It began on tho 
first day of July, and lasted until 16th September 1901, 
when work was resumed in accordance with an adjust- 
* ment agreed to on tho 13th of the latter month. The 
difficulty grew out of an attempt to adjust a sliding scale of wages 
with some of tho constituent companies of the United States Steel 
Cor|K)ration, a new comiMiiiy having $1,404,000,000 capitalization. 
This corijoratiou was perfected after the difficulties really began, 
BO the Amalgamated Association ultimately had to confront tho 
new powerful corporation, Tho real nut of tho difficulty was not 
a question of wages, hours of labour, or rules or conditions of work, 
but a contest for recognition of the right of tho association to 
demand the unionizing of mills, a demand, of course, which was 
positively refused by tho United States Steel Corporation. There 
were no grievances, as intimated ; it was clearly and solely a con- 
flict on the demand for recognition in the trade-union sense, and 
It was the first great struggle in the United States that was con- 
ducted solely on this issue. This issue has been contested many 
times, but usually in conjunction with some grievance or compli- 
cated with some demand as to wages or other economic conditions. 
The result was that the Amalgamated Association did not sceure 
the terms demanded ; and it lost further, because some of the mills 
which were subject to the union's rules were taken out and made 
non-union mills. The strike was conducted without any of the 
dramatic and tragic circumstances which attended the Homestead 
affair in 1892, in which the Amalgamated Association was one of 
the parties. In the contest of 1901 the association did not have 
the hearty endorsement of a largo number of workmen, as it was 
not a movement to redress any grievance. It was fought for a 
X>rinoiple, but the movere did not consider the power against which 
they were obliged to contend. Officers of tho Amal^mated Asso- 
ciation estimated that the number of men out ot employment 
during the strike averaged 80,000 per day. At a conservative 
estimate there must have been a loss of move than $4,000,000 in 
wages. The steel company through its officers claimed that it 
experienced no great loss as the result of the strike. 

A strike affectiug mora individual interests than any preceding 
it was the anthracite coal strike of 1902, which formally bejgau 
on 12th May, It was ordered at a convention hcl 
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at 


Hazleton, Pennsylvania, 16th May, by a vote of 461 
to 849. Tho lexers of tho miners, with one or two 
exceptions, opposed the strike. It was tliorefore a 
strike of the workers themselves. Grievances hod existed in the 
anthracite coal region for many yearn, but more especially since 
the strike of 1900. An attempt was made in 1901 to secure some 


concessions, but the operating railways declined even to enter into 
a conference. This, of coui-so, caused irritation, and constant 
appeals were made to the officers of tho union to moke new 
demands, and failing to secure concessions, to organize a strike. 
The demands of the miners were as follows; (1) An increase of 
20 per cent, to those miners who are jwiid by the ton ; (2) a 
reduction of 20 i»er cent, in tho time of per diem employes; 
(3) that 2240 lb constitute the ton on which payment is made 
for coal mined by weight. No grievances were presented. The 
powder question was practically settled in 1900. The miners’ 
demands being rejected by the oiierators, tho demands were subse- 
queutly reduced one-half ; f.e., 10 per cent, increase per ton where 
mmmgis paid by the ton, and 10 per cent, decrease in the working 
day. The miners also voted to leave the whole matter to arbi- 
tration and investigation, and to accept the results. They were 
willing to make a three years’ contract on the terms prof»oaed. 
The fundamental difficulty on the part of the operators related to 
efforts to secure and preserve discipline. They claimed that every 
concession already made had defeated this. The strike involved 
nearly 150,000 emplcwi^s, and affected the consumera of anthracite 
coal throughout tho Eastern states. 

Authorities. — U.S. Dcijartment of Labour, Sixteenth Annual 
Report, 1902 ; reports of various State Bureaus of Labour Statistics ; 
Pennsylvania Bureau of Industrial Statistics, Twentieth Annual 
Report, 1892 ; U.S. Houso of Representatives, “ Employment of 
Pinkerton Detectives at Homestead, Pa.,” Keijort No. 2447, 6211(1 
Congress, 2nd Session, 1892 ; United States Strike Commission, 
Report on Chicago Strike, Senate Ex. Doc. No. 7, 63rd Congress, 
8ia Session, 1894 ; **The Amalgamated Association of Iron and 
Steel Workers,” Quarterly Heport of Econ(yinics for November 1901. 

(C. D. W.) 

StrOOd. See Roghesteb. 

Strossmayer, Joseph Qaorsre (1815~ 

), Komaii Catholic theologian, was born at Essek, in 

Slavonia, 4th February 1815. He studied theology at 
Pesth. After Ids ordination to the priesthood in 1^538 ho 
became a professor in the seminary at DiakovAr. ITo next 
was made chaplain to the emperor of Austria, and at a 
later period director of tlie Augustinian body at Rome. 
In 1849 be was consecrated bishop of Bosnia. From that 
time he becainr, by his ability, force of character, and 
strong national sentiments, a recognized leader of the 
Slavonians of eastern Austria. He created a national 
party in Austrian Slavonia, and stimulated Slavonic 
national feeling by establishing national schools and by 
publishing collections of Croatian songs and “Volk.s- 
bUcher.” He eagerly advocated the use of the vernacular 
in the Roman Catholic services, so as to bring over the 
Slavonians of the Greek Church to the Roman obedience. 
His fervid advocacy of the Slav cause drew ujKm him the 
displeasure of the emperor. But he still jiersevercd in 
his efforts to fan the flame of Slav national feeling. 
Among other steps in this direction, and in tliat of Roman- 
izing the Slavs, ho founded a seminary in Austria for the 
Slavs of Bosnia. With the assistance of Theiner, tho 
librarian at the Vatican, he compiled his Vetera Monvr 
mevta Meridiontiliuiti Slavorum hutorinm illnsfrantm, 
which was published at Rome in 1863. When tho 
Infallibility question arose in 1870, he was one of the 
most energetic and outspoken opponents of the decrees, 
and for years he refused to send in his submission to them. 
But tho difficulty was finally surmounted by an informal 
submission, and in 1881 and 1888 he headed a jiilgrimago 
of Slavs to Rome, In spite of his oijposition to the 
decrees of the Vatican Council, he succeeded in obtaining 
from the Poiie the concession lie had so long advcjcated, 
that the vernacular should be retained in the South 
Slavonian liturgy. Strossmayer retired from active 
political life in consequence of a rebuke administered to 
him by the emperor of Austria, as king of Hungary, 
who charged him with stirring up strife between Croats 
and Hungarians. In consequence of this reproof, and cf 
his advancing age, little was heard in late years of a man 
who once wielded an altogether exceptional influence in 
southern Slavonia. 
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Mraudf a |iaridi and market town in the Stroud 
pariiamentary dividkm of Gloucestershire, England, on the 
Prome, 10 miles south of Gloucester by rail. Recent erec- 
tions are a free library and a school of art. There are 
foundries, and umbrella and walking-stick factories. Area 
of urban district, 1169 acres. Population (1891), 9818; 
(1901), 9188. 

Stryjf or Stey, a town in Galicia, Austria, 40 miles 
S. by Wi of Lemberg. Population (1890), 16,515 ; (1900), 
estimated at 23,673 (70 per cent. Polish, 26 cent. 
Ruthenian, 4 i)er cent. German ; 40 per cent. Jewish, 80 
|jer cent. CatWic, 27 per cent. Greek Catholic, and 3 
Iter cent. Protestant). Its chief industries are tanning 
and the manufacture of lucifer matches, but it is also 
an iuijxirtant cattle market Iron ore is mined in the 
acyoining district. 

8tubb9| William (1825~1901), English historian 
and bishop of Oxford, son of William Morley Stubbs, soli- 
citor, of Knaresborough, Yorkshire, was born on 21st June 
1825, and was educated at the Ripon grammar school and 
Christ Church, Oxford, where he graduated in 1848, ob- 
taining a first-class in classics and a third in mathematics. 
He was elected a fellow of Trinity College, and held the 
college living of Navestock, Essex, from 1850 to 1866. He 
was librarian at Lambeth, and in 1863 was an unsuccessful 
candidate for the regius professorship of ecclesiastical history 
at Oxford. In 1866 he was appointed regius professor of 
modern history at Oxford, and held the chair until 1884. 
His lectures wore thinly attended, and he found them 
grievous interruptions to his historical work. Some of his 
statutory lectures are published in his Lectures on Mediwval 
and M(^m History, He was rector of Cholderton, Wilt- 
shire, from 1875 to 1879, when he was appointed a canon of 
St Paurs. He served on the Ecclesiastical Courts Commis- 
sion of 1881-83, and wrote the weighty appendices to the 
report. On 25th April 1884 ho was consecrated bishop of 
Chester, and in 1889 was translated to the see of Oxford. 

Until Bishop Stubbs found it necessary to devote all 
his time to his episcopal duties, he pursued historical 
study with unremitting diligence. Ho rejected the theory 
of the unity and continuity of history so far as it would 
obliterate distinctions between ancient and modern history, 
holding that, though work on ancient history is a useful 
preparation for the study of modern history, either may 
advantageously be studied apart. He urged that history 
is not to be treated as an exact science, and that the effects 
of individual character and the operations of the human 
will necessarily render generalizations vague and conse- 
quently useless. While {jointing out that history has a 
utility as a mental discijpline and a part of a liberal educa- 
tion, ho recommended its study chiefiy for its own sake, 
for the truth’s sake, and for the pleasure which it brings. 
It was in this spirit that he worked ; and his intellectual 
character wtis {jeculiarly fitted for his work, for he was 
largely endowed witli the faculty of judgment and with 
a genius for minute and critical investigation. He was 
eminent alike in ecclesiastical history, as an editor of texts, 
and as the historian of the English constitution. His 
right to be held as an authority on ecclesiastical history 
was proved in 1858 by bis Registrwni Sacrum Anglicanum^ 
which sets forth episcopal succession in England, by many 
other later works, and particularly by his share in Councils 
and Eedesiastieai JDocummU^ edited in co-o{jeration with 
the Rev. A. W. Haddan, for the third volume of which he 
w'as specially responsible. His place as a master in critical 
scholarship and historical exposition is decided beyond 
debate by the nineteen volumes whioh he edited for the 
Rolls series of Chronicles and Mmorials. It is, however, 
by his Constitutional Hisbofry of Englamd that he is most 
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widdy known as a historian. The appearance of this 
book, which traces the development of the English con* 
stitution from the Teutonic invasions of Britain till 1485^ 
marks a distinct step in the advance of English historical 
learning. S{»eciali8ts may here and there imp^ve on a 
I statement or a theory, but it will always remain a fffeat 
authority, a monument of patient and exhaustive re- 
search, of intellectual po%ver, and of ripe and disciplined 
judgment. Its comiianion volume of Select Chartefrs and < 
other Illustratims of English Constimurnod History^ 
admirable in itself, has a special imiJortauce in that its 
I plan has been imitated with good results both in England 
and the United States. 

Bialiop Stubbs belongs to the front rank of historical 
scholars both as an author and a critic. Among English- 
men at least he excels all others as a master of every 
de{>artnieiit of the liistoriari^s work, from the discovery 
of materials to the elaboration of w^ll-founded theories 
and literary i)roduction. He was a good palaeographer, 
and excelled in textual criticism, in examination of author- 
ship, and other such matters, w’hilo his vast erudition and 
retentive memory made him second to none in interpreta- 
tion and exi>osition. His carefulness was exem{)lary, and 
his references are always exact. His merits as an author 
are often judged solely by his Constitutional History^ 
The learning and insight W'hioh this book displays are 
unquestionable : it is well {)lanned, and its contents are 
well arranged ; but constitutional history is not a lively 
subject, and, in spite of the skill W'ith which Stubbs 
handled it and the genius displayed in his narrative 
chapters, the book does not afford an adequate idea of his 
jilace as a writer of history. What that is cannot be 
determined without taking into account tho prefaces to 
some of the volumes which he edited for the Rolls series. 
Several of them contain monQgra{)hs on {)arts, or the 
whole, of tho author’s work, written w'ith remarkable 
literary skill. In these his language is vigorous and 
dignified : he states the results of his laliour and thought 
with freshness and lucidity ; tells numberless stories in a 
most delightful manner, and exhibits a wonderful talent 
for the reproseutation of iK»rsonal character; the many 
{Kjrtraits of historic {jersons of all orders which he drawa 
in these prefaces are as brilliant in execution as they are- 
exact and convincing. Among tho most notable example® 
of his work for the Rolls scries are the ]>rofaces to P ger 
of Hoveden, the Gesia Hegum of William of Malmesbury,, 
the Gesta lienrid IL, and the Menwrials of St Eunstan. 
Both in England and America Bishop Stubbs was 
universally acknowledged as the head of all Englidi 
historical scholars, and no English historian of hia 
time was held in equal honour in European countries. 
Among his many distinctions he was an hon. D.C.L. of 
Oxford, LL.l). of Cambridge, Edinburgh, and Dublin, 
and hon. Doctor in utroque jure of Heidelberg ; an hon. 
member of the University of Kief, and of the Prussian, 
Bavarian, and Danish Acadenues ; he received the Prussian 
order Pour le merite^ and was conresjionding member of 
the Academie des Sciences Morales et Politiques of the 
French Institute. 

Stubbs was a High Churchman whose doctrines and 
practice w^ere pounded on learning and a veneration for 
antiquity. His opinions were received with marked 
resjject by his brother {jrelates, and he acted as an assessor 
to the archbishop in the trial of the bishop of Lincoln. 
Much of his work as bishop must have been uncongenial 
to hiin, for his tastes were those of a student, and he did 
not disguise his dislike of public functions and the con* 
stant little journeys which take up so much of a bishop’s 
time. Nevertheless he fulfilled all his episcopal duties with 
diligence, and threw all his heart into the performance of 
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tfaow el ft qpeoially s^ritaal natuie, nudi ae hia ail diwwfig 
At eonimifttioiis aad &> tiioae on wlK»n he oonlened ordera. 
Aa ft ruler of the Ohtireh he diowed nriadom end oourage, 
ftiul oontamptnoaaljr duregarded uiy effort to infloenee his 
ndky by damotur. In personal chuacter he was modest, 
idnd, and qrmpathetio, ever ready to help and encourage 
setioas student generous in his judgment of the works 
(d others, a most cheery companion, full of wit and 
•humour. His wit was often used as a weapon of defence 
against fhose who annoyed or bored him, for he did not 
suffar fools gladly. An attack of illness in November 
1900 seriouuy impaued his health. He was able, how- 
ever, to attend the funeral of Queen Victoria on 2nd 
February 1901, and preadied a remarkable sermon before 
the King and the German Emperor on the following day. 
His illness became critical on 20th April, and he died on 
the 22nd. In 1859 he had married Catherine, daughter 
of John Dollar of Navestock, and had a numerous family. 

(w. He.) 

the capital of Wurtemberg, Germany, 
stands in a basin surrounded by vine-clad hUls, miles 
from the left bank of the Neckar. The beauty" of the 
situation and the educational advantages attract several 
foreign residents, more jmrticularly British and Americans. 
The more important of the recent erections are the Queen 
Olga Buildings, in the Benaissance style, put up in 1893-95, 
on the north side of the Castle Square; the National 
Industrial Museum (1890-96), in the Late Benaissance 
style, flanked by a couple of cuix)la-crowned comer towers, 
and richly decorated with medallions of famous Swabians, 
&c.; the Liederhalle, with one of the largest halls in 
Germany; the new town hall; the Peace church (1893), 
the Roman Catholic church of St Nicholas (1896), three 
other churches, large swimming baths (1888-89), a new 
railway viaduct across the valley of the Neckar, 738 yards 
loqg ; a bronze statue of Duke Christopher (1889) in the 
principal square ; a monument to the Emperor William 1. 
(1898) near the old castle ; an equestrian statue of King 
William I. (1884), by Hofer, in the court of the Museum 
of the Plastic Arts ; and a large monumental fountain on 
the Eugensplatte. The Hof-theater was burned down in 
1902. The royal library contains about 500,000 volumes, 
3800 Mss., and a collection of some 7300 Bibles. There 
is a rapidly growing trade, and important cloth, horse, and 
hop markets. The art and educational institutions embrace 
the industrial exhibition, the state archives, numismatic, 
art, and antiquarian collections, zoological and botanical 
gardens, an excellent conservatory of music, a chemical 
laboratory, an art academy, higher commercial institute, 
a commercial improvement school, and school of the 
building trades. The technical high school was attended 
by 1033 students in 1900, and the veterinary high school 
by about 100 students in the salne year. The latter 
institution was raised to academic (“ high ”) rank in 1890 ; 
and the same status is also eqjoyed by the school of art. 
In 1899 the right to confer the degree of doctor of 
engineering was conferred upon the technical high school. 
Stuttgart is not only a residential town ; it is also the 
seat of considerable industries, especially the weaving of 
cottons, publishing, the manufacture of furniture, piano- 
fortes, chemicals, confectionery, paper, leather, clothing, 
colours, carriages, &c. At Berg, beside the Neckar, there 
are saline springs. Population (1885), 125,901 ; (1890), 
139,817; (1895), 158,321 ; (1900), 176,318. 

StyrlBi (German, Steimn4irk\ a duchy and crown- 
land m the Cisleithan part of the Austro-Hungarian 
Monarchy. Ifepulation in 1880, 1,213,597 ; in 1890, 
1,282,708; and in 1900, 1,356,058, which is equivalent 
to 156*7 inhabitants per square mile. Proportion of 
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females to males, 1017 to 1000 ; 67*8 per cent. German, 
32*2 per cent Slovene; 99 per cent Roman Catholic, 
the remainder consisting of 10,556 Protestants and 1979 
Jews. In 1897 the marriage-rate was 6*99; the birth- 
rate, 31*15, or excluding still-births 29*94; and the 
death-rate, 24*02. Of the births 23*10 per cent were 
illegitimate, a declining ratio. 

Styria sends 27 members to the Reichsrath, 4 of whom 
are returned by the new general suffrage curia. In the 
Diet there are 65 Germans and 8 Slovenes. Owing to 
the steady increase of the industrial population and the 
chronic irritation produced by the nationality struggle, 
Styria has become one of the most Radical and strongly 
Gonnan Nationalist provinces of Austria. This applies 
even to a considerable and growing minority of the agri- 
cultural population. Indeed, in its Pan-Germanic leanings- 
it aijproaches the German districts on the Bohemian 
frontier. Socialism is widely prevalent in the industrial 
districts, and more particularly at Gratz, although, owing 
to the restricted suffrage and large rural population, it is 
but slightly represented. 

In Edition to the University (1306 students in 1901), 
the Polytechnic (373 students), and an Academy of 
Commerce at Gratz, the province has over 100 other 
educational institutions. There are 12 intermediate and 
860 elementary schools. Of the latter, 668 are German, 
212 Slovene, and 40 bilingual. In 1890 the illiterates 
amounted to 20 jMjr cent, of the i)Opulation, an improve- 
ment of 7*8 per cent, on 1880. 

Notwithstanding its mountainous character, Styria is excep- 
tionally well cultivated, and in addition is one of the principal 
pastoral regions of Austria. The principal crops are oats, maize, 
buckwheat, and turnips, but considerable quantities of wheat, 
rye, millet, leeumes, and fodder plants are also grown. In 1899 
515,181 hectolitres of wine were produced. Fruit culture and 

E oultry are also of some importance. In 1890 there were 66,871 
orses, 700,012 horned cattle, 162,416 sheep, 42,238 goats, 637,607 
pigs, and 100,573 bcc-hive'. In 1899 the total yield of the mines 
111 lignite and a small quantity of coal, in iron, lead, zinc, man- 
ganese, and graphite, amounted in value to £853,911, to wliicb 
should be added salt recovered at Aussee to the value of £161,700. 
The value of the furnace products (iron and zinc) was £768,552. 
The manufacture of iron and steel wares (iucluding small-arms, 
bicycles, machinery, railway material, agricultural implements,, 
&c.), glass, celluloid, papier and tobacco comes next in imjiortance. 
These articles, together with cattle, timber, lignite, fruit, and wine,, 
constitute the prmcinal part of the exports. 

In 1899 Styria had 1283 kilometres of railway, 4958 kilometres- 
of roads, and 538 kilometres of waterway, of which 413 were only 
available for floating timber. There were 422 post and 209 tele- 
graph offices, with 2237 kilometres of line and 8258 kilometres of 
wire. 

Authobities. — MUteilungen des historiachefii FereiTia fUr Steier- 
mark (Gratz, 1860, Ac.), and other publications of the same society; 
together with histories and descriptive works by GSth, Muclmr, 
Kohl, Hlubek, Gebler, Zahn, Stur, Janisch, Schlossar, and 
Rosegger. (^. o’n.) 

Sllflikiny a town and seaixirt on the west side of the 
Red Sea, at the i>oint where the conventional lino laid 
down in 1899 between Upper Egypt and Anglo-Egyptian 
Sudan reaches the coast. This part of the seaboard is 
thickly studded with reefs, and Suakin itself stands on n 
coralline islet connected with the suburb of El-Kef on the 
mainland by an embankment, and since 1884 by a railway 
viaduct. Access is gained to the harbour, which is the 
safest in the Red Sea, through a winding yiassage over 2 
miles long, terminating in a deep oval-shaj»ed basin several 
acres in extent^ and completely sheltered from all wind^ 
Suakin is of great importance both as the outlet of much 
of the produce of eastern Sudan and more especially as 
the place where a largo number of Moslem pilgrims eni^rk 
for Jedda^ the port of Mecca on the o 2 >po 8 ito side of the 
Red Sea, here about 20 miles wide. Hence after the 
Mahdist revolt it was occupied in force by the British in 
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1^83, to prevent the contamon from spreading from Africa 
throc^g^ channel to toe whole of the Mahommedan 
world (see Supak, Anolo-Eoyptian). It is still hdd by 
an Anglo-Egyptotn garrison, and it is proposed to improve 
its strategical and commercial }x»ition by extending the 
railway began in 1884 up the Khor J^raka valley to 
Kassala and Khartum, and also across too steppe, hm 
260 T uil^ wide, to Berber on the eastern bend of toe Nile 
W'here it approaches nearest to the Bed Sea. Since the 
overthrow of the Mahdist power, the trade of Buakin has 
revived and even increased, the imiK)rts having advanced 
from about £170,000 in 1880 before the war to £180,000 
in 1899. They consist chiefly of textiles, flour, spirits, 
cutlery, preserves, dyes, and drugs, while the chief ^}X)rts 
(£66,000 in 1899) are gums, mother-of-pearl, ivory, and 
tobacco. In toe same year the entries, mostly British, 
were 37 ships of 29,000 tons, much less than formerly 
(738 vessels of 172,000 tons in 1880), the falling off 
hehxg due to the to^ sui^pression of the slave trade, in 
which large numbers of Arab dhows were engaged before 
the British occupation. (a. h. k.) 

Submarine Boats. See Bmp. 

Submarine Mlnoa.— (i)<^^>BAi,Coir8ioBBA 

TiONs, ANP British Pbaotice. The employment of 
floating or submerged mines for defensive purposes 
has long been an attractive subject for study and 
^periment Unseen dangers apjjeal powerfully to the 
imagination, and the fact that ships may be and have 
been sunk by mines has caused extravagant claims to be 
advanced by the advocates of this adjunct of defence. 
Mines capable of being exploded if struck by a vessel 
were employed by the Russians in the Crimean war 
without effect. In the American Civil War they were 
largely used by the Confederates, who were driven to 
adopt all jiossible expedients ; and as several ships were 
tons destroyed, the system was afterwards greatly de- 
veloped and widely adopted by great and sm^l Powers. 
Subnmrine mines have in recent years usurped a posi- 
tion in national defence which they are quite unfit to fill, 
and a modification of views which have been upheld by 
electrical experts who ignored the experience of war is 
to be expe^t^. The conditions of the American contest 
were special and peculiar. The Confederate states had 
no sea-^ing navy, and the naval operations were practi- 
caUy limited to interior waters. Provided that means 
existed for the entry of blockade • runners into a few 
Southern ports, obstruction of waterways could be accepted 
to any extent. The exigencies of the war stimulated in- 
vention, and submarine mines afforded a cheap and ready 
method of defending channels. The essential conditions 
of the British Empire being in eveiy respect absolutely 
different from those of the Southern states, the war pro- 
vided no lessons in harbour defence for our guidance. In 
toe Franco -German war the small Prussian navy was 
powerless. * "Keil, Wilhelmshaven, and other ports were 
defended by mines which were not required, as the French 
fleet was effectually prevented, on other grounds, from 
attocks on the Prussian littoral. The only effect of the 
mines was to impede the entry of German ships into their 
own ports, and thus to bring about several captures, while 
toe subsequent removal of the mine-fields led to a fatal 
accident That the prevailing views of mine defence were 
hopelessly confused is shown by the fact that the French 
spent three months in installing the mine-field at Toulon, 
and failed to complete that at Cherbourg before the con- 
clusion of toe war. As the Prussian squadron was unable 
to approach a French port, the futility of their proceedings 
could not have been surpassed. ^ Fkraguayaiia are 
said to have employed submarine mines in the Bsurana 


river during toe irr^ular warfare which was wried on 
by Brazil for nearly six years ; but toe opmtioiis w>w 
not thereby affbeted. In 1866 toe Ausjmaiw eppew to 
have laid out mine-fields at Pola and Venice, whimi events 
proved to be superfluous ; while a powerftd Italian flei^ 
was repulsed at Lina without any assistance from this 
adjunct. A little Turkish river ^-boat was sunk in 
the Danube by an electro-mechanical mine in October 
1887. The Peruvians are reputed to have laid mines • 
during the war of 1879-81, which, if they existed, effected 
nothing. The ^ptians had provided themselyes with 
an expensive equipment of submarine mines, which were 
found in store at Meks after the British occui>ation of 
Alexandria in 1882. The Chinese were rumoured to have 
laid mines in the Min river in 1884 ; but, after careful 
search, the French squadron could not discover anything 
except fishermen’s buoys. At Tamsui the river was ob- 
structed by sunken junks and mines ; but as Admiral 
Leipds had only one gun-boat in his squadron which 
could have ascended toe river, the exclusion of this craft 
b all that can be claimed for toe mine-field. As, further, 
the French landing party was repulsed with hcAvy loss, 
it b clear that mines were not required by the Chinese. 
There b no war experience which justifies either the 
claims of the extreme advocates of submarine mines, or 
the immense expenditure to which Great Britain has been 
committed in providing defence of this nature. 

SubiDsrine mines may be roughly divided into three classes t 
(1) Mechanical mines, which, once laid, are uncontrolbble, and are 
fir^ automatically if struck by any passing vessel. (2) Electric- 
ally-controlled mines, connected by cables with the shore, and 
capable of being rendered active when struck. (8) Observation 
mines laid on the ground or at depths greater than a ship’s 
draught, and fired electrically from an observatoiy station when a 
hostile vessel b ascertained to be within their sphere of action. 

The first class are so dangerous as to be inadmissible except in 
oases where it is desired to close a channel alike to friend and foe. 
The second necessarily constitutes an obstruction to waterways, 
and involves Bx>ecbl pilotage arrangements and delay to marituns 
traffic. Moreover, no mine which contains its own moans of igni- 
tion b entirely free from danger ; and there is no evidence toat 
such mines, even when nominally inactive, might not be fired if 
out through by a ship’s screw. 

The third olasB is open to no objection on the ground of physical 
obstruction to waterways ; but, unless the iibntification of an 
enemy’s vesseb can be absolutely guaranteed, it evidently involves 
great danger ; and in any case it breaks down altogether ms a pro- 
tection in thick weather. 

Wet gun-cotton, on account of its safety in storage, has been 
adopted for the ohaiges of submarine mines in this oountiy. Data 
as to the destructive radius of mines ujxin the hulls of modem 
ships are far from complete ; but the formula given (s^ Vntfed 
below) embody the experience gained by such practical 
trials as have at present been carried out. The carefiil inqniiy 
into the destruction of* the Maine in 1898 led the UniM States 
officers to the conclusion that a mine had been fired close to her 
bottom. In this cose the vessel sank rapidly ; but there was no 
means of ascertaining the amount of explosive employed 


The fact toat the whole question of submarine mine 
defence has been allowed to remain in toe hands of 
expertj^ who ignored naval requirements and the practical 
conditions of war, aocoonts for much misdirected energy 
and some evident danger. During the Spanidi-American 
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Philadelphia, and Boston, in obed 

a humiliating and whoUy superflaous scare which arose 
along toe Atlantic sea-board when Admind Cervera was 
believed to be contemplating a descent. The result was 
an almost intolerable hindrance to trafilc, which would 
have greatly facilitated the operations of a Spanish com- 
merce destroyer, if such a vessel had been able to 
herself off these ports. 

The general principles which should guide and limit toe 
employment of sufamarine mines may be briefly stated. 
In the first place, it is clearly superfluous to mine chaimeb 
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tOi enemy’s vessds wM not be expected to enter, 
tbe QO&iideral^ expensev incurred hy a now abandoned 
prqjeot for tbus defeioiding the Lifty was therefore whoHy 
mdui^bk. It may eafely be assumed that hostile 
▼essds will not enter cramped interior waters under 
eSeetive Sre, and the provision of a few guns in such 
eases is fM more economical than an equipment of sub- 
•marine mines. In any ease the latter afford no protection 
against torpedo craft. Most Britidi ports are in the 
category of those which no ship of war would enter if 
effective fire is brought to bear upon their waters. In 
yrar the free entry of British shi]^ into all the Imperial 
ports is a condition of primary importance, and restric- 
tions entailing^ delay would frequently be dangerous. 
Observation mines can be employed, provided they are 
diways under the control of responsible officers capable 
of identifying with certainty an enemy’s armed vessels. 
They have also the advantage that they can be laid 
down at any time without offering any hindrance to 
navigation. Contact mines are generally unsuitable for 
British requirements. Powers which contemplate the 
.cessation of their commerce and naval inaction during 
war can employ mines of any form in profusion without 
disadvantage. As, however, artillery fire is usually re- 
quired for objects which no amount ot mines may be able 
to secure, it is evidently desirable to consider in each case 
whether the one form of defence will not include the 
other. The submarine mine is thus an adjunct of little 
importance to Great Britain ; but, if judiciously employed, 
it may serve the purposes of a weak naval Power when 
confronted with a fleet too strong to be opposed on the 
seas. If ever the conditions of the American Civil War 
or of the fighting on the Parana are repeated, and naval 
action is limited to interior waters, the perfected sub- 
marine mine of the present day will play an effective rdle. 
As^culiar moral value has always been claimed for this 
form of defence, the mining of channels will generally be 
proclaimed whether it has been carried out or not. 

(o. s. c.) 


(2) United States. 

Mines were planted in large numbers during the Spanish- 
American war of 1898. In the waters of Cuba, Puerto 
Rico, and Manilla the Spaniards used observation, electro- 
contact, and mechanical mines, ground and buoyant, with 
charges of gun-cotton as large as 500 lb in the former and 
1 20 fi> in the latter. Ground mines were planted in depths 
of water as great as 66 feet; buoyant wore submerged 
about 11 feet Mechanical mines were placed in advance 
of electro-contact mines at Santiago; 48 mines were 
planted in Guantanamo Bay. 

The United States had the revision t»f its submarine mining * 
system under study for two years ^rior to the war, and had 
adopted many improvements in details of materials and in the 
operation of the system. The system involves the use of seven- 
cored cable, each core of which is connected thffiuffh disconnectors 
to three single-cored cables ; at the end of each singlo core is a mine, 
cither buoyant or ground. Each main group therefore consists 
of twenty-one mines. Buoyant mines contain a circuit-closer and a 
drouit-ivgulatmr ; the latter contains a coil of 4500 ohms resistance, 
with a magnetic device for cutting out this resistance. Skirmish 
mines are not provided with circuit-regulators, and are electro- 
oontact mines. Mines oan be fired automatically on contact with 
a vessel, or at will, either with or without prior contact. Contact 
oerves to notiQr the observer of the mine struck. The explosive 
used is ohiefly dynamite ; fordta gelatine has also been used. 
ChaigM are fired either by storage or Leolanoh4 batteries. When 
plants, mines are subject to ftequent tests to determine their con- 
dition. Buoyed channels were provided, which vessels drawing over 
S feet wm direoted to follow in their passage through mine-fields ; 
but tremssing beyond these channels was Sequent Mines are 
prapared and mntod by trained soldiers of the engineer battalion, 
•nsiisted by skuled oivAiana from private cotporations, boatmen, and 
kboufers. Cable tanks are used for the storage of the submarine 


cable. The Amarioans planted over 1500 mines, operated from 
forU-four miningcasemates in twenty-eight harbours— 210 in Boston 
harbour, about 250 in the entrances to New York harbour, and 
108 in Hampton Boads. The cost of all the mine-fields was 
12,890,749. It is officially reported that the system fully realised 
all expectations, and that changes were contemplated only in a 
few minor details. Prior to the destruction of Admiral Cervera’s 
fleet, the Americans contemplated countenuiuing at l^ntia^ ]^y 
by the method described under Torfxdobs. Though they had 
a vessel equipped with dynamite guns, it was not used in oounter- 
mining. 

The SpaniBli-American war fhmished aiguments against (a) the 
use of certain forms of contact mines ; (b) firing mines at will with- 
out utilizing the circuit-closer to announce the vicinity of the 
enemy ; and (c) the use of gun-cotton ; and in favour (d) of lightning 
arresters, (a) The Amoricans removed forty-eight mines from Guan- 
tanamo Bay, after having entered without precautionary measures 
regarding mines. An outer row of contact mines in Santiago 
harbour was of doubtful value. Marino growth rapidly accumulates 
on mine cases and prevents the action of exterior movable parts. 
All mechanism for firing contact mines should bo covert ; 
plungers, by thin metal caps, (fc) Two mines were prematurely 
fired without injury to vessels in Manilla Bay. Tables of destruc- 
tive ranges of mines given below show the need of great accuracy 
in the determination of the position of a vessel if it is intended 
to fire an observation mine in the vicinity. The horizontal 
destructive range of a mine charged with even 200 lb of gnu-cotton 
is com^iaratively small, (c) In Santiago harbour half of the gun- 
cotton charge of a mine w'as found burned without explosion. (d| 
American mines were exploded by lightning on the Mississippi and 
Potomac rivers. 

jDcdntetive Bangt, — ^Two formula, A and B, have been advanced 
for determining the pressure due to varying charges of explosives at 
varying distances ; A, by General Henry L. Abbot, a retired officer 
of the Corps of Engineers, U.S. Army, and B, by Lieutenant- 
Colonel John Townsend Buoknill, late major R.£. A is for 
explosive compounds only ; B, for both explosive mixtures and 
explosive compounds. The general use of explosive conquiunds 
makes it unnecessary to quote Abbot’s formula for mixtures. A 
is based upon recorded pressings obtained by its author while firing 
a large number of charges, mostly of 5 lb or under, the formula 
having been afterwards checked by recorded pressures of larger 
charges, some as great os 200 lb of 75 per cent, dynamite exploded 
under wooden and iron targets. B is based upon a number of 
American and British experiments. Both authors had knowledge 
of the experiments of the Royal Engineers and the Britism 
Torpedo Commission, 1874-76, with the steamer Oberon^ to deter- 
mine the destruotivo range of large submarine mines. This 
steamer, with sides adapt^ to be about equal in strength to 
those of H.M,S. HtrcuUsy had a total weight of about 1000 tons. 
Charges of 600 Vb of gun-cotton wore fired. Widely divergent 
conclusions were reached as to the pressure necessap* to destroy a 
modem first-class battleship, General Abbot deeming an instan- 
taneous pressure of 6500 lb per square inch sufficient; Colonel 
Buoknill, one of 12,000 lb. 

The following are the formula* above referred to 



P= pressure in pounds per square inch of surface exposed to the 
shook. 

assangle with the vertical passing through the centre of the 
charge, made by a line drawn from that point to the cxiiosed 
surface, measured from tlie nadir and express in degrees. 

E~the relative intensity of action of the explosive. Its values, 
determined by firing charges of 5 Ib or less, are— for dynamite, 
186 ; gun-ootton, 185 ; extra No. 1 forcite gelatine, 333 ; blasting 
gelatine, 375. 

C== weight of explosive in pounds. 

distance in feet from centre of charge to exposed surface. 

I ss relative intensity of action of explosive in a horizontal 
direction. 

e— a percentage used for the several explosives. 

The values taken for I and e arc ; — 


Blasting gelatine . 

Forcite gelatine, extra No. 1 
Dynamite No. 1 
Gun-cotton 
Gunpowder 


i 


142 

12 

183 

14 

100 

1 20 

100 

20 

25 

35 

• 
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Witli th®»e tomvAob Imito been com] 
in feet of eabmatine mines charged wit 
a modern battleship would be destroyed : 


ted the following ranges 
o. 1 dynamite at which 


Charge. 

Horlsontal Range. 

Vertical Range. 

A. 

B. 

A. 

’B. 

100 tb , , * 

16-8 

9-5 

18*6 

11*0 

200 lb 

22-6 

10-6 

25*0 

19*0 

500 lb 

35-0 

88-2 1 

40*0 ' 

46-6 


After the conclusion of trials in 1875 a French High Oom- 
mission adopted rules regulating the charges of ground mines 
as below : in the columns A and S are given the extreme destruc- 
tive ranges of the gan-cUton chaiges computed by the correspond- 
ing formulte 


Depth of Watur. 

A. 

n. 

Qun-cotton. 

Gunpowder. 

Feet. 

Feet. 

Feet. 

lb. 

ft.. 

26 to 3S . 

89*4 

50 

550 

2200 

50 . . . 

42-6 

60 

660 

3300 

60 . . . 

48*8 

79*5 

8S0 , 

4400 

67 . . . 

54*8 1 

99*2 

1100 

• «« 

78 . . . 

59*2 

118*9 

1320 

• «« 

so . . . 

63*7 

188*7 

1540 

... 


<J. G. D. K.) 

SuemWA (Rumanian, the chief town of a 

government district in Bukovina, Austria, situated on the 
river of the same name, which there fenns the boundary 
between the crownland and Moldavia. It is the last 
Austrian station. One of its numerous churches contains 
the grave of the patron-«aint of Bukovina. Its principal 
industry is the tanning and leather ti^e, }3articularly of 
the finer qualities, and the manufdeture of coloured linen 
and cotton stuffs, It was at one time the residence 
of the Moldavian, princes, and in 1675 was besieged by 
Sobieski and plundered by the Turks. Population (1890), 
10,221 ; (1900), 10,946, more than one-fifth Rumanian, 
the remainder mostly Gernmn-speaking. 

SudAlla — ^According to present usage, this term is 
extended to the whole region in Africa which is bounded 
by the Sahara on the north and southwards by the Nile- 
Congo and Congo-Chad water-partings, and stretches from 
the Atlantic Ocean to the Red Sea, mainly between 
4“-18* N, It thus corresponds in great measure to what 
may be called the “Black Zone,” that section of the 
African continent which is regarded by many anthropolo- 
gists as the true home of the Negro luce, and is largely 
inhabited by fdl-blood Negro populations, as distinguished 
from the Negroid Bantu peoples whose domain comprises 
most of the southern section of the continent south of Sudan. 
But the recent explorations of Baumann, Johnston, Dybow- 
skl, Clozel, and others about the borderlands of the conter- 
minous territories show that there are many overlappings, 
and that the Bantus range northwards into the Chad basin 
and some other parts of Sudan proi^er, while the Sudanese 
N^oes have j^netrated far into I^ntuland on both sides 
of the equatorial lakes, as in Kavirondo and the Semliki 
valley. The expression Sudan is thus seen to differ con- 
siderably, according as it is regarded from the geographical 
01 the ethnical points of view. Politictilly it may now be 
described as a dependency of £uroi>e, at least from the 
international standpoint. No doubt some of the former 
native states, such as Sokoto^ Bomu, Baghirmi, and 
Wadai, continue to enjby a measure of independence ; but 
all except Wadai have by numerous treaties recognized the 
overlordship of one or other of the three European Powers 
— Great Britain, France, and Germany — amongst whom 
the whole region has now been definitely partitioned. 

To Great Britain has been assigned the greater and by 
far the most valuable portion of Central Svdan^ comprising 
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the three adminietrative divi^ of Legos, Nert^ ^ 
Southern Nigritia, and inehi^ <S»o 
empire of Sohoto and of the an^t tangdom vi Bomu. 
But the northern diatriote of Damer^u and Kanem— 
dependent the wie on Sokoto, the other on B^u-w 
in^ed in the French aphere, which ^ ei^ds east to 
WadM and south-east to Ba^irmi ; while to Gem^y am 
awarded the southern districts of Bomu (Logon, Mosgu),,^ 
together with nearly the whole of Adamawa, whiA wan 
formerly attached to Sokoto. The result of this duqKMi* 
tion of Central Sudan is that all three Powers have dijPMst ^ 
access to Lake Chad-Great Britain from the 
Guinea through Nigritia to the west side; Germany alsOr, 
from the Gulf of Guinea tlirough Cameroon and Adamawa 
to the south side ; France both from French Congo and 
French Sudan to the north and east sides. 

With the exception of the German enclave of Togoland, 
the old British colonies of the Gold Coast, Sierra Leone, 
and Gambia, the Portu^se territory Guinea, and the 
independent state of LiWia, the whole of WeBt Svdan 
from the Niger to the Atlantic belongs to France. But 
“French Su£in,’’ as it was officially designated till the 
year 1900, is now decomposed into the separate but conter- 
minous colonies of Senegal^ French Guinea^ Ivory Coasts 
Dahomey^ and Military Territorke. In one or other of 
these divisions are absorbed the former empires of Samory, 
of Ti4ba, and Ahmadu, the states of Massina, Kaarta, 
Bambara, and Kong, the kingdoms of Mossi, Gurma, and 
Borgu, and the district of Timbuktu. 

Since the overthrow of Mahdism, East (formerly Egyp- 
tian) Svdan has practically become British territory. All 
the -nhadowy claims of Turkey to this region are tacitly 
set aside by the Anglo-French agreement of March 1899 
determining its western frontiers towards the French 
spheres of influence, and by the Ang 
ment of January 1899, under which 


agree- 
Sudan** is 

constituted an Anglo-Egyptian condominium, with effec- 
tive British centred. Anglo-Egypticm Svdan^ as it may 
now be called (see below), is rearranged in four first-class 
and throe second-class districts, comprising the former pro- 
vinces of Dongola, Khartum, Suakin, Sennaar, Kordofan, 
Dar-Fur, and the Equatorial Province, with F^zogli and 
Bahr-el-Ghazal. All the other outlying territories — 
Massawa, Harrar, Berbera — which were formerly included 
for administrative purposes in Egyptian Sudan, have been 
ceded absolutely to Italy, Abyssinia, and Great Britain 
respectively. 

Excluding the insignificant districts of Portuguese 
Guinea and Liberia, Sudan, taken in its widest xisssaad 
sense, thus comprises three great political popv/a- 
domains, with approximate areas and popula- tioM. 
tions (1900) as under; — 


Bkitish (West, Central, and 

East) 

French (West and Central) . 
German (West and Central, 
with Cameroon) . 


Total 


Area in Square 
Milea 

Population. 

)l, 816, 000 

42,000,000 

620,000 

9,000,000 

) 224,000 

6,000,000 

2,860,000 

57,000,000 


The Anolo-Eoyptian Sudan. — The region which 
before the rise of the Mahdi was known as Egyptian 
Sndanf and comprised the whole of the Khedive’s 
possessions beyond Egypt proper, has, since 
their recovery by the Anglo -F^ptian ex- 
pedition of 1897-98, been reorganism under 
the joint control of Oysat Britain and FJgypt This 
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terntqiy hai^ in itkctif become a eanchmmiumt in whicli 
<3hMt Ihitain is t^e dominant partner. It is not^ how- 
ever, quite coincident with the ligyptian Sudan of the 
pre^Mahdi period^ aevml of the outlying districts having 
been permanently ceded either to Italy, Abyssinia, or Great 
Britain. A strip of territory along the left bank of the 
Bahr-el-Jebd (Upper Nile), from below Lado south to Dafile, 
has also been temporarily leai^ by the agreement of May 
^ 1894 to Sng Leojiold, as sovereign of the Congo Free 
* State, while France acquires by the agreement of March 
' 1899 certain commerced rights at a few, not yet defined, 

, mints on the White Nile and its affluents. Moreover, 
" l^ptian frontier has, by the Anglo-I|gyptian agree- 
^ ment of January 1899, fa^n advanc^ from Assuan at 
the First Cataract to Wadi Haifa at the Second Cataract, 
which henceforth marks the northern bolindaiy of the 
condominium. 

As thus delimited, Anglo - Egyptian Sudan forms >a 
compact territory which, ^ing conterminous southwards 
with the British Uganda Protectorate, brings the whole of 
the Nile valley from the equatorial lakes to the Mediter- 
ranean under the direct control of Great Britain. The 
eastern frontiers towards Abyssinia and the Italian colony 
of Eritrea, as determined by the international conventions 
of 1891, 1895, 1897, and 1898, coincide for the most 2 >art 
with the meridian of 35® E. Gr., but beyond 13® N. follow 
an irregular line, which runs from Sennaar north-eastwards 
to the Red Sea at Cape Kasar (18® 2' N.). Westwards the 
frontiers, as laid down by the Anglo-German agreement of 
November 1893 and the Anglo-French agreement of March 
1899, follow an irregular north-westerly line, which is 
drawn from 5® N. and 27® 30' K to the Tropic of Cancer 
at 16® E., in such a way as to include the whole of the 
Bahr-el-Ghazal, Dar-Fertit, and Dar-Fur within the British 
sphere. The boundary thus mainly coincides in the south 
with the low Nile-Congo water-i>arting, is conterminous 
in the west with the French Sudan and French Sahara 
(Wadai, Ennedi, Borku, Tibesti), and merges beyond Dar- 
Fur and Kordofan northwards in the uninhabitable Libyan 
Desert. Here the boundary is necessarily undefined, 
although vaguely indicated by the line which, according 
to the Turkish firman of 1814, describes a semicircle 
from the Siwa Oasis to Wadai, approaching very near 
the left bank of the Nile between the Second and Third 
Cataracts. But by an informal Franco-Italian agree- 
ment (1901) France withdraws from the hinterland of 
Tripolitana in 'favour of Italy, in the event of that 
Power occupying the Turkish possessions between Tunis 
and EJgypt. 

Speaking generally, the condominium constitutes two 
distinct physical areas — an arid, hot zone of steppes and 
deserts in the north and west ; a moist, hot zone of super- 
abundantly watered alluvial tracts in the south and south- 
east. In the dry zone are compfised the whole of Lower 
Nubia, Kordofan, and Dar-Fur; that is, everything on 
both sides of the Nile between Egypt and Khartum, to- 

S ther with the region above Khaitum which extends 
>m the White Nile westwards to Wadai. In the moist 
zone are comprised Upper Nubia, Sennaar, the Sobat and 
Bahr-el-Ghazal basins ; that is, everything above Khartum 
between the White Nile and Abyssinia, together with the 
whole region on both sides of the Upper Nile from about 
the Sobat confluence to the Nile-Con^^ water-parting and 
to the Uganda Protectorate. 

The d^ zone, which occupies perhaps two-thirds of the 
eondominium, is far from destitute of economic value, 
and besides gums, cattle, hides and skins, and ostrich 
feathers, here is great store of gold, iron, and copper. For 
ages gold-dust 1^ beep sent down the Nile from Kor- 
dbfan; iron ores abound especially in the eastern ports 


of the same region and in Dar-Fur ; while extremely rich 
copper-beds occur in the hilly Tagala district, and 
especially at Hofrah, on the banks of the Bahr-el-Fertit 
affluent of the Badir-el-Arab. It was these Hofrah 
mines, which have been famous throughout Central Africa 
from remote times, that first attr^ted the attention 
of the Egyptians to Dar-Fur, and led to the conquest of 
the country in 1876. Gold is also widely distributed in 
the Sobat valley and some other parts of the moist zone. 
But* here the chief resources are pastoral and agricultural. 
Magnificent herds of horned cattle are owned especially by 
the Dinks jx3ople ; heavy crops of durra and other cereals 
are raised in the well-watered Bahr-el-Ghazal province; 
and many valuable kinds of timber abound on the eastern 
slopes about the headwaters of the Sobat and Atbara, 
and along the banks of the Blue Nile. But the climate 
is either too hot or too moist for colonization, and, 
with the doubtful exception of the Marrah uplands in 
Dar-Fur, there apj)car to be no districts in Anglo- 
Egyptian Sudan suitable for ixirmanfent European settle- 
ment. Experience, however, shows that with due pre- 
cautions Europeans may reside in the country for a 
limited i>eriod with impunity. 

JRecent llutary , — It was ]>robably no mere coincidence 
that the revolt of Arabi Pashi against the Khedivial 
Government in Egypt occuiTcd in the same year, 1881, as 
the revolt of Mohammed Ahmed, the Mahdi (“ Guided ”) 
against the same Government in Sudan. One took the 
form of a military outbreak, the other of a religious 
revival. But both were inspired by the same motives, 
even if they were not promoted by the same secret 
agencies. In any case, the Mahdist rising, by which 
Egypt was deprived of her Sudanese- domain for sixteen 
years (1882-98), was admittedly a protest against the 
growth of European influences, by which the Mahom- 
medan i)owcr in North-East Africa was being rapidly 
transformed to a civilized state based on liberal instilu* 
tions, and not on the Moslem system of domestic slavery. 
By administrators such as Gordon, Lupton, and Gessi a 
deadly blow was being struck at the slave trade itself, in 
the maintenance of which the ** Khartumers,” that is, the 
Arabo-Nubian commercial classes, were deeply interested 
on mercenary even more than on religious grounds. But 
the astonishing success of the religious upheaval w’^as also 
largely due lK)th to the fanaticism of the Baggara and 
other Arab tribesmen, commonly called “ Dervishes,” and 
to the indifference and even oj)en hostility of those half- 
subdued Nilotic Negro populations, such as the Shilluks, 
the Bari, and the Dinkas, who had suffered Iwyond 
endurance from the tyranny and exactions of the Egy])tian 
officials, covert allies if not open abettors of the Arabo- 
Nubian slave dealers and raiders. The history of the 
military operations from 1881 to 1899, when the Anglo- 
Egyptian forces once more recovered the Sudan from the 
jK)wer of barbarism, is told under Egypt, and it is not 
nocessaiy here to rei)eat it. 

After the reoccujm-tion of Khartum, wliich was again 
made the seat of government, a proposal to raise £100,000 
for the i)urpose of erecting a memorial to its heroic 
defender, General Gordon, on the spot, met with ^ an 
enthusiastic response in England. It took the pracjtical 
form of an ^ucational establishment for the Sudanese 
natives, and the foundation stone of the Gordon College 
was laid by Lord Cromer in January 1900. At the same 
time provision was made for thc^ future administration of 
the country by the agreement of 19th January lo99, 
which stipulates that a governor - gen^l 
appointed by Egypt with the assent of Great Britoin. 
It was also stipulated that the British and Egyptian flags 
are to be used together, while sjiecial provision is made 


# 
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for the final sn|i|MM8ion of the dave trade, and for the 
ezoliisioQ of anii% ammunition^ and spirits from An^o- 
Egyptian Sudan. 

, For administrative purposes the reconstituted territory 
is divided into four first^ilass districts — Omdurman, 
Sennaar, Kassalai and Fashoda; and three scKsond-class 
dbtricts-^Assnan, Wady Haifa, and Snakin. These 
districts replace the former provinces of DongolSi Khar- 
tum, Suakin, Sennaar, Kordofan, Dar-Fur, Bahr-el-Ohazal, 
and the Equatorial Province with FazogU. They have a 
collective area of 1,000,000 square miles, with a popula- 
tion reduced from about 10,000,000 before the Mahdist 
revolt to probably not more than 7,000,000 in 1900. 
Lord Kitchener was appointed first Governor-General in 
January 1899, and when summoned next year to co- 
operate with Field-Marshal Lord Boberts in the war 
against the Boer States, was succeeded by the Sirdar, 
Colonel Sir Keginald Wingate. Henceforth the consuls 
appointed by foreign Powers are accredited to the British 
Government, which implies the abolition of the capitula- 
tions (local consular courts of justice) and the full recog- 
nition of the British suzerainty over the newly constitute 
dominion of Anglo-Egyptian Sudan. 

Khartum^ the restored capital, is now in railway and 
telegraphic communication with Cairo, from which it is 
distant about 1300 miles. Before the revolt it was the 
most fiourishing city in North-East Africa south of Cairo^ 
with a population estimated in 1884 at 70,000. From 
this point, at the confluence of the two Niles some 
distance alx>ve the Sixth Cataract, there is a clear water- 
way navigable by steamers of some size all the w'ay to 
Dufl4, some miles below Lake Albert, where the river is 
again obstructed by insurmountable rocky barriers. But 
the Budd^ or floating masses of vegetation, by which the 
upper reaches about and above the Sobat confluence have 
bmn frequently blocked, was entiraly cleared away after 
many months of hard work in 1900, and steps taken to 
lirevent it from again accumulating. To the old caravan 
routes have thus been added two main lines of communi- 
cation — the waterway from the Eejuator to the Mediter- 
ranean, and the railway from Egypt to Khartum, to be 
continued to the Great Lakes as the northern section of 
the already projected Cape-to-Cairo trunk line, running 
mainly through British territory in a north to south direc- 
tion across the continent. 

Authorities. —Lt. -Col. W ino ate. MMiam and the Egyptian 
Sudan, Loudon, 1891. — F. Oiikwaldeu. Ten Years' Captivity 
in the MaMVs Camp. Wingate’s English Ed. London, 1892.— 
£. Slatin Pasha. Eire’ and Sword in the Sudan, London, 
1896.— Count Gleicben. Handbook of the Sudan^ compiled in 
the Intelliyaice Division of the War Office, London, 1898.— H. S. 
Alford and W. D. Sword. Tlw Syrian Soudan, its Ijoss and 
Recovery. London, 1898.— P. Paolo Bosignoli. / mili dodici 
anni di prigioma in ineszo ai dervice del Sudan, Mondovi, 1898. 
— L. Deh8rain. Le Soudan Egyptien, Paris, 1898.— R. dbCaix. 
Eouihoda^ la France et FAngleterre. Paris, 1899. — C. Neufeldt. 
A Prisoner of the KhtUe^a, London, 1899.— Bsnnet Bur- 
leigh. Khartoum Campaign^ 1898, London, 1899. — W. S. 
Ohurchill. The River War: Reconqueetif the Sudan. London, 
18W* . (a. H. K.) 

Tes French Sudan, since the decree of 18th October 
1899, has been only a geographical expression, indi- 
cating a region whose outlines are not every- 
where clearly traced. By that decree the region 
was, in fact, divided among the three colonies 
of Senegal, the Ivory Coast, and Guinea. Separate 
existence remains only to two military comxnan<^ in- 
tended to check the populations, but in this article tiie 
name recently in use is retained, that the geography and 
histo^ ,of the whole country, which long had a distinct 
individuality, may be presented in one connected view. 


It was bounded on the west Senegal, on the south-west 
by the Futa Jallon, on the south hy JBtitish Qnmea, the 
republic of Liberia, the Frendb ecdony of the Ivoicy 
Coast, the British Gold Coast, and the hinterland of 
Dahomey. On the east it extmidied beyond the Niger 
and, in the region of Lake Chad, joined thif Frendh 
portion the Congo basin. The Frendh Sudan i% in 
short, the link connecting all the African Dossessions of 
the Third Republic. Its area is estimated at 400,000 ^ 
square miles, but is probably greater. No tnmtworiby 
estiinate of the numbers of t^ black population has been 
formed. 

The territory, as a whole, consists of a great plateau of 
granite and sandstone, rarely more than 1600 feet high, 
and in its northern part, the Kaarta, assuming a des^ 
aspect. No interesting orographic feature is presented. 
Hydrographically the western portion (Bambouk) belongs 
to the basin of the Senegal ; the central, to that of the 
Niger, which is divided into three reaiches — ^the upper 
Niger from Kardamania to the frontier of the f^ta 
Jallon as far as Bammako, the middle Niger from Bam- 
mako to Bussa, and the lower Niger beyond Bussa. The 
points situated on the river are Komussa, Siguiri, Bam- 
mako, Sdgu Sikoro, Sansanding, Kabara, Binder, Say, and 
Fort Archinard. At Mopti the Niger receives the Mahel 
Babrel, which drains the country of Kong, and whose 
numerous arms uniting with ofishoots from the Niger 
form in the flood season an immense lake. The lakes 
or widenings of the Niger itself occupy vast expanses of 
ground; l^e Deboe, the Lake of Hero, the Lake of 
Daouna, the Lake of Tele are all to the south or west of 
Timbuktu, and are permanent. The eastern part of the 
Sudan slopes towards the hollow of Lake Chad. 

Hisiory . — The first French ex|iedition into the heart 
of the country was undertaken in 1860, when General 
Faidherbe sent Lieutenant Maze and Dr Quintin to 
explore the zone to the east of the Senegal. The two 
travellers pushed on as far as S4gu Sikoro, then the capital 
of the sultanate of Ahmadu. In 1878 ^leillet renewed 
the visit. In 1879 Colonel Bri^re de ITsle appointed two 
officers, Gallieni and Derrien, to investigate the route for 
a railway, and at the same time the post of BafouIabA 
was constructed. The armed conquest began in 1880, 
and for more than fifteen years was carried on by 
Borgnise Desbordes, Gallieni, Frey,, Archinard, Combes, 
and Bonnier. In 1881 the Niger was reached; the fort 
of Kita was erected to the east of Medine, to watch the 
region between the Senegal and the Jolite ; the fort of 
Bammako above the latter river was built in 1883; a 
road was made, 400 miles of telegraph line laid down, 
and the work of railway construction began. The 
revolted population was crushed ; Mahmadu waa 

overthrown, while Ahmadu in the north of the Sudan 
and Samory in the ^uth acknowledged the French 
protectorate, and Lieutenant Caron in a gunboat de- 
scended as far as Timbuktu (1886—89). The struggle waa 
resumed in 1890 : •Ahmadu lost Sdgu Sikoro asid Eonio 
Kary ; then Nioro lost his capital of Kaarta (1891), 150 
miles north of the Senegal; Jeim4, near Mahel ikbrd 
was taken in 1893. The war was prosecuted also in ^ 
south^ against Samory, who multiplied pretences, tried 
ne^tiation for the purpose of breaking his promiseii 
shifted his empire to the states of Kcm^ and after 
numberless encounters was finally defeated on the 
Conally, to the north of Liberia, and was taken prisoner 
in September 1898. Timbuktu was occupied in 1894; 
Colonel Bonnier perished beneath its walls. In the 
meantime France nad signed with Great Britain the con- 
vention of 5th August 1890, which bounded the French 
possessions on the south a line running from Bay oa 

• 
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ibb to Bttram on Lake Chad ; aaid this convention 
ms eapfdem^ted bgr another on 14th June 1898 (see 
4l9o ZTicodua). 

Ihrad^ is pikxliiced in the northern districts, 

including Kaarta ; the quantity dealt with at Timbuktu, 
Hedin^ and Nioro in 1B98 exceeded 2000 tons. Gold is 
lound in the basin of the FalemO and of the Tankisso. 
Oaoutdbiouc is produced in the bend of the Niger and in 
• the Waesulu. Biss^u^ is the centre of its exploitation. 
The natives cultivate millet, rice, and wheat ; the earth- 
nut is grown round Kayes. In 1898 the commerce 
reached £580^000 sterling, of which £432,000 was for 
imports. The imports from France amounted to about 
£160,000, chiefly for cotton goods, which form also the 
base of the import trade from India. The trade routes 
run westwards through Senegal, northwards through 
Taoudeni and Morocco^ by In Salah and £1 Qol^ 
southwards through French and British Guinea. 

The railway from Kayes to Bammako, begun in 1881, 
has only reached a length of 110 miles, and will scarcely 
be fiaiAed before 1906. The Sudan hitherto has been 
set down in the budget of France for about £300,000 a 
year. The troops in the colony in 1898 were 154 officers 
and 3410 men. 

The centres of population are Kayes (8000), on tlie 
Senegal, 560 miles from St Louis, the capita of the 
colony up to 1899; Bafulabe, at the confluence of the 
Dakhar and the Bafing (2900 inhabitants); Bammako, 
on the Niger; Bissandugu, formerly Samory’s capital, 
a military station with 20,000 inhabitants; Kankan, a 
military station (3000), 36 miles north of Bissandugu; 
Kita (3000), a station on the track from Kayes to the 
Niger; Jenn4 (8000); Medine (1500), connected by 
railway with Kayes; S^gu Sikoro; Timbuktu (12,000), 
an important market, and the head of the caravan 

line. 

• 

See Gaffaksl. Senegal ei Stmdan Franpiia, Faria, 1890. — 
Oaluxni. Deux Campagnee au Soudan, Pans, 1890. — Mounier. 
Za France Noire, Paris, 1894. — Binoxr. Lea Roniea ComTMrdodea 
du Soudan, (p. l.) 

Sudd is the name given to the vegetable obstruction 
whidi has at various dates closed the upper waters of the 
Nile to navigation. It seems to have 8to];^[)ed the Boman 
centurions whom Nero sent to explore the Nile. In 
modem times attention was first drawn to its existence by 
Sir Samuel Baker, who found his efforts to suppress the 
slave trade in the Sudan seriously hampered by the 
impossibility of maintaining a service of steamers between 
Gondokoro and Khartum (see Ency, Brit,, vol. xvii. 
p. 606). Down to 1863 the two branches of the White 
Nile, the Bahr al-Jebel and the Bahr al-Zerdf, had been 
navigable within the memory of man. But in that year 
both were blocked above their junction at Lake No by an 
accumulation of vegetable flotsam. When Baker proceeded 
to Gondokoro in 1870 he thus describe^ the increase that 
neglect had caused in the obstmction; — **The immense 
number of floating islands that were constantly passing 
down the stream of the White Nile had no exit ; thus they 
were sucked under the orimnal obstruction by the force of 
the stream, which paiEeed through some mysterious channel, 
until the subterranean passage became choked with a 
wondrous aocumuktion of vegetable matter. The entire 
river became a marsh, through which, by the great pressure 
of water, the stream oozed through innumerable small 
channels. In fact, the White Nile had disappeared.” 
Baker, who had to cut through fifty miles of sudd in his 
ptUMAge to Gondokoro, urged the Khedive to reopen the 
Nile. This work was efficiently done by Ismail Ayub 
Fksha, and the White Nile was clear for large vessels when 
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Gordon reached Khartum in 1874. The importance of the 
work was dear : It would be quite useless to annex and 
attempt to civilize Central Africa,” wrote Bak^, ** unless a 
free communication mdsted with the outer world by which 
a commercial channel could be opened.” But the obstruc- 
tion was always ready to reappear. In 1878 Emin Pasha 
was unable to ascend the Bahr al-Jebel from the south on 
account of the sudd. It was cleued in 1879-80 by an 
Italian in the E^ptian service, but had again accumulated 
in 1884. The of Mahdism and the consequent closing 
of the Sudan caused the river to be completely neglected, 
and in 1895 the Egyptian Intelligence Department received 
a report that the White Nile was completely blocked al^ve 
Lake Na This proved to be the case. Tlie closing of the 
I upper waters of the Nile not only hampered communication 
j with Central Africa ; it was also believed to diminish the 
supply of fertilizing water on which the whole life of 
Egypt depended. The unprecedented failure of the Nile 
flo^ in 1899-1900 drew general attention to the sudd, 
which was thought by some to be responsible for it, and in 
the former year £(E)10,000 were placed at the disposal 
of the Governor-General of the Sudan for the purpose of 
reopening the White Nile, by removing the great mass of 
we^ which blocked the Bahr al-Jebel almost from Lake 
No to Shambeh. The work was begun, under the direction 
of Sir William Garstin, in December 1899. ‘^The primary 
object of this measure,” he wrote, is to open the Bahr 
al-Jebel to navigation, and to permit an examination of 
the river and the surrounding swamps. When this ex- 
amination has been made, it will be possible to study the 
feasibility of closing off all the spill-channels which wander 
through the marshes, and, by confining the river in one 
single stream, prevent the present ruinous waste of water.” 
Little or nothing was then known of the real effect of the sudd 
on the discharge of the Lower Nile. In 1900 the greater 
I part of the sudd was successfully removed by the exertions 
of Major Peake, and navigation was reopened from Khartum 
to Rejaf. Some of the blocks of sudd removed were a 
mile long and 15 to 20 feet thick; underneath them the 
river passed with a high velocity. The work was harder 
than had been expected : Instead of the sudd being, as. 
had been supposed, a tangle of weed floating on the water 
and descending a few feet below the surface, it proved in 
most cases to be a mass of decayed vegetation, jiapyrus 
roots, and earth, much resembling peat in^its consistency, 
and compressed into such solidity by the force of the 
current l^t men could walk over it everywhere, and 
even elephants could in places cross it without danger.” 
The surface was first burnt; then trenches were cut dividing 
the sudd into blocks 10 feet square, and each of these was 
hauled out with wire hawsers and chains by gunboats 
working from below. Two portions of the Bahr alJebel, 
which were still blocked in 1900, were cleared in 1901-02 
at an ad^tional expense of £(E)4000, and the sudd is now 
practically abolish^ on the whole course of the White 
Nile. In some parts of the channel constant patrolling 
and inspection will bo necessary to prevent it from 
accumulating again, and the permanent maintenance of 
the channel by piling, planting willows, <5rc., requires very 
serious study. The pressure of the sudd on vessels 
enclosed within it has been compared, both by Sir Samuel 
Baker and Sir William Garstin, to what Arctic travellers 
relate of “ the motion of the ice-floes when the pack is break- 
ing up.” It is mainly caused by largo masses of papyrus 
and <mvni adf reeds, which are loosened by storms, 
and drift down until they lodge on some obstruction and 
form a across the channel, rapidly converted by frew 
arrivals into a block that may be as much as 25 
l^igth. In time the whole river is blotted out, as Baker 
f^d it. It is still doubtful whether the removal of 
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the sudd has been of any practical beiictit to the Egyptian 
cultivator ; but Sir William (3arstin is of opinion, from 
I>er8onal observation of the sudd, “that its romoval un- 
doubtedly chocked the fall in the riv(!r levels which would 
otherwise have taken pla<;e, owing to the extra supply 
bnnight down by the niinoval of each successive block.” 
However that may be, the removal of the sudd, by o|iening 
Uj) the water-way to the ecpiatorial provinces, is certtiinly 
not among the h^ast iMiiudits which British enterprise has 
already brought to the Sudan. 

Soo lamailiaf ])y Sir SAAirKL W. Bakkr (1874). — Pavlia- 
meMtary Pajters: Egypt, No. 5 (1809); Egypt, No. 1 (1900); 
Egypt, 'Nos. J and 2 (1901); Egypt, No. 1 (1902). 

(W. E. C. F.) 

Sucljs^ a district town of Russia, in the government 
of Kursk, connected by a narrow-gauge railway (40 miles) 
with tlie main railway system at Rylsk. It was founded 
in the 17th century, and had in 1897 12,850 inhabitants. 
It lias several j lotteries and a few tanneries, and does a 
considerable trade in grain, horses, cattle, and wooden 
ware. 

Sueca, a town of Sjiain, in tlic jirovinco of Valencia, 
on the left bank of tlie river Vucar, mnir the seji, to the 
w(;st of tlui sierra of Cullera. It has a station on the 
Silla-Cullera railway. Its ])opulation was 12,613 in 
1887, and 13,910 in 1897. The town has regular, modern 
striicts, with fiiu^ houses and largo s<|naros \ac 11 ]iaved. 
The most reiuarkabU? buildings are the town hall, theatre, 
hosjiitil, parisli church, and .some hermitages. It is in 
a well-watenK^l, fertih' district, of which tlie fruit and 
agricailtural ju'oducts form the almost exclusive staple of 
the trad(^ of Sueca. 

Suffolk, one of tlie oa.storn counties of England, 
bounded on the E. by Die North Sea, on the S. by 
Essex, on the W. liy (Jambridgeshire, and on the N. by 
Norfolk. 

Ai'm mid l\>p\dation, — In 1901 the area of the ancient 
(geograjjhical) county wa.s 952,709 acres, and in 1891 the 
]»opulation was 371,235, of whom 180,441 were males 
and 190,794 females, and in 1901, 384,198, showing an 
increase of 12,963 since 1891, or at the rate of 3’5 jxt 
cent, between 1891 an<l 1901, as compared with an 
inen^ase of 3-7 per cent, during the t(*n years 1881-91 
and ail increase of 5*8 per e,(!nt. during 1871-81. The 
1901 returns give 0*4 ]>ersons to an acre and 2*58 acres 
to a ])ersoii. In 1891 Die area of the registration county 
was 931,134 acres, and the population 353,758, of whom 
172,067 were males and 181,691 females, and in 1901 
w^as 361,856. Particulars of Die birth-rate, death-rate, 
and Dit! iiunilK*r of pejsoiis married per 1000 inhabitants, 
as well as the percentage of illegitimate births, arc given 
in the aveompanylng table *.” — 


1 

1871 -so. ^ 

18S1 90. 

1889- 9S. 

1899. 

Birth rHt< . 

3-J-l 

31-1 

28*3 

26 ’5 

Death-rate . 

1 8 -S 

17*3 

16*7 

16*1 

Illegitimacy-rate . 

62 I 

57 

55 

59 

Marriage- rate 

13*8 1 

130 

13*3 

14*2 


Tn 1891 the county eontiiined 1001 persons of Scottish 
birth, 931 of Irish birth, and 474 foreigners. At tlie 
same date there Avero 356 blind, 196 deaf and dumb, and 
1 266 insane. 

Oovenimmij At . — For parliamentary pur]»o.sos the 
ancient county is divided into five divisions, each return- 
ing one memlier (Northern or Lowestoft, North-Easteru 
or Eye, North-Western or Stowmarket, South or Sudbury, 
South-Eastern or Woixlbridge), the borough of Bury St 


Edmunds, returning one member ; the borough of Ipswich, 
riiturning two nuiiiibers ; and jiart of the borough of 
Great Y armouth. For administrative purposes Suffolk 
■ is divided into the tw^o counties East Suffolk and West 
Suffolk, together with the county borough of Ijiswich and 
part of the county borough of Great Yarmouth. The 
administrative counties embrace Die eight munici|)al 
boroughs of Aldeburgh, Bccclos, Bury St Edmunds, 
Eye, Ipswich, Lowestoft, Southwold, and Sudbury. 
Tliore is one court of quarter sessions for the two ad- 
ministrative counties, Avhich is usually licld at Ipswich 
for East Siifiblk, and then by adjournment at Bury St 
Edmunds for West Suffolk. East Suffolk is divided 
into eleven and West Suffolk into nine iietty sessional 
divisions. The boroughs of Bury St Edmunds, Ipswich, 
Sudbury, Eye, and Southwold have sej>arate commis- 
sions of tlie jAoace, and the three first-named have also 
sc])arate courts of quarter sessions. The adininistra- 
I tive county of East Suffolk contains 318, that of West 
I Suffolk 176, and the county borougli 14, entire civil 
I parishes ; there are besides 6 jiarishes which are jiartly 
in the county borough and partly in tlie administrfitive 
county of East Suffolk, and 6 Avhich arc partly in West 
Suffolk and other administrative counties. The ancient 
county of Suffolk contains 448 eniiie (*(!»:lesiastical 
parishes and districts, and parts of 15 others; it is 
sitimted partly in the diocese of Ely and jiartly in the 
diocese of Norw'icli. 

fMuMfioii , — On 31st August 1 900 the numberof elementary schools 
was 424, namely, 103 hoard scdiools ami 321 voluntary schools; 
the latter including 309 National Church of Eiiglaml .schools, 1 
Wesleyan, 3 Roman Catholic, and 11 “ British and other.” The 
average attendance during the year w'a.s 47,130 out of a total of 
50,719 on the rej'ister. The total school board receipts during 
the year were £77,862, of which £248 w'cre earnings under Die 
Teehiiical Instruction Act and £2394 earnings umlcr the Agri- 
cultural Rates A(‘t. 

yigriadtiire. —From 188.'5 to ISO.'i the general tendency w’as 
towards a decrease in the urea of corn crops and green crops, with 
an increase in the area of pasture and hay, but since 1895 tliere lias 
been a reversal of the process. In 1889, 594,491 acres W'cro farmed 
by tenants, in 1895, 570,255 acres, and in 1900, 581,206 acres ; the 
j areas fanned by owners were 179,079 acres in 1900, 19*2,882 in 
I 1895, and 184,605 in 1889. I'he, annual rainfall averages 23 inelies 
only ; that is, 13 inches less than the average for all England. 

The table immediately following shows the areas under the 
diireteiit kinds of crops at the ]>eriods named : — 


{ 

j Year. 

Ami ill 
Cultiva- 
tiun. 

Aivu under 
l.’t*rii 
Crops. 

Area under 
(ireen 
Crops. 

Aren of 
Haro 
Rallow 

‘Area under 
Permanent 
; Crass. 

1 i88r> 

] 1890 

1 1895 

1 1900 

781,860 
777,370 
769,137 i 
760,315 j 

369,931 

359,510 

330,459 

337,438 

124,684 

111,737 

104,494 

114,012 

28,151 

32,625 

34,720 

20,463 

I 171,727 
! 181,451 

1 188,020 1 
, 180,712 


The next table shows the ininiber of the live-stock at the periods 
named ; — 


Year. 

Cows and 
Heifers. 

Other 

Cattle. 

Total 

Cattle. 

Horses. 

Slice p. 

Pigs. 

1885 

1890 

1895 

1900 

22,805 

22,802 

22,631 

25,530 

47,302 

47,624 

43,871 

52,896 

70,107 

70,420 

66,502 

78,426 

42,807 

41,248 

42,259 

42,101 

417,058 

427,750 

387,590 

433,013 

13.5, .525 
147,543 
167,521 
* 149,030 


Irulustrics . — In the year 1897, 22,794 persons w^ere employed in the 
factories and worksliojis of the county, 6004 being employed in the 
clothing trades, 5279 in making machinery, inqtleineiitfl, Ac., 1365 
in the paper and printing trades, and 1281 in the W'ood industries. 
Fishing at Lowestoft is growing in importance. The chief quarry 
products are clay and chalk ; of the former 67,249 ions >vere 
extracted in 1900, and of the latter 14,366 tons. 

AuTHouiTiKs. — H. W. Alured. History of Suffolk. London, 
1888. — Rev. A. Jkkkopi*. Arcady. London, 1887.— P. H. Emer- 
son. Pirtuns qf Fast Anglian Life, Loudon (1888), and other 
works ; and the works of tlie poj*t Cuarbk. 
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SUGAR, AND SUGAR MANUFACTURE. 


Com- 
merciai 
value of 
sugar- 
canes. 


T he value of sugar-canes at a given plantation or cen- 
tral factory would at first sight appear to vary directly 
as the amount of saccharine ctmtained in tin* 
juice ex])ressed from tliom varies, and if canes 
with juice indicating 9‘' Jleaum6 be made a basis 
of value or worth, say at 10s. per ton, then 
cancs with juice indicating 

in degrees Beaunu* 10 ’ 0' S ' 7 * 6'" 

and containing in 

sugar .... 18-O.r/^ 14*.127, 12-617, 10-807, 

would 1)0 worth ])er 

ton .... 11/Pi 10/- 8/lOi im r,;8 

Hut this is not an accurate statement of the commercial 
value of sugar-caiKJS — that is, of their value for th(i pro- 
duction of sugar to the planter or manufacturer — because 
a proiierly c(piipped and balanced factory, capable of 
making 100 1x)ns of sugar ])er day, for 100 days* crop, 
from can(*s giving juice of 9" H., or sjiy 10,000 tons of 
sugar, at an aggrcgnti* expenditure for manufacture O/.c., 
the annual cost of running the factory) of per ton, or 
.£.*50,000 per annum, will not. bo able to make as much 
sugar pcT day with canes giving juice of 8"* H., and will 
make still h?ss if they yield juic-C of only O'" H. Fn practice, 
the expenses of ui^keep for thc^ year and of in inufacturing 
the croji remain the same whether the canes are rich or poor 
and wludher the crop is good or bad, the ])oW(ir of the fac- 
tory being limited by its }»owor of evaporation. For ex- 
ample, a fac.tory able to evaporaU*. 622 tons of wat-(*r in 24 
hours could I rc’at 1000 tons of canes yielding juice of 9" H., 
and make thm-tdrom 100 tons of sugar in that time ; but 
this same factory, if supplied with canes giving juict* of 
6“ H,, could not treat more than 9.35 tons of canes in 24 
hours, and would only make therefrom 02*2 tons of sugar. 
•The following table may ho iisoful to ])lant(‘rs and cnitral factory 
owners. It shows tin* coinparativH results of working with juice 
of the degrees of density me,ntion(*d above, under the conditions 
described, for one day of 21 hours, and the, real value, as raw 
nniterijil for manufacture, of cane giving juice, of C'’ H. to 10’ Jh, 
with their ap])arent value based solely on the percentage, of sugar 
in tile juie<i. The canes in each case arc assumed to contain 88 per 
cent, of juico and 12 percent, of fibre, and the e.vtraetioii by milling 
to he*75 j>cr cent, of the weight of cunes the evaporative power of 
the factory being e^ual to 622 tons per 24 liours. The fae,tory ex- 
])ensos are taken at £80,000 per aiiiium, or £8 per ton on a ero]) of 
10,000 tons (the sugar to cost £8 jier ton all told at the factory) — 
equivalent to .C800 per day ior the, 100 working days of crop time. 


Degrees Bcaumc. 

tP 

7“ 


9" 

10” 1 

Tons of canc.s 





' 

crushed perday 
Tons of juico c.x- 

985-6 

956-2 , 

977-4 

1000 

1028-8 1 

})i*esscd . 

Tons of AA^•lt.er 

701-7 

717-2 j 

1 

788-1 j 

750 

707-9 1 

1 

cvaporat<*d . 
Tons of 1st Mas- 

622 

622 j 

• 622 ; 

622 

622 ! 

1 

8e<*uit,e . . 

Tons sugar of all 

79-7 

95-2 

11-11 

128 

115-9 

c1aKsc.s re- 



• 



covered . . 

62-2 

74-3 

86-7 

100 

111-0 

Total output of 






sugar in 100 
days. Tons . 

6220 

7130 

8670 

10,000 

11,400 

Total valueof all 





sugars perday 
at £8 jie]' ton 

6197, 6/ 

IT, 91, il- 

6698, 6/- 

£800 

£912 

Less factory ex- 



penses jier day 
Leaves for cancs 

£300 

£300 

£800 

£300 

£300 

cnished , . 

Real value of 

63 97, 6/-~ 

r.'yi, 4/- 

6393, 6/-, 

1 

£500 

! £612 

{ 

cancs ]x*r ton 
Apparont value 
(see preceding 
Table) . . 

4/2,^ 

0/2 

! s;- 

10/- 

11 UK ' 

1 

1 j 



6/8 

_7l»i _ 

; s/ioA 

10/-_ 



Hut it is obvious that it would not j)ay a planter to sell canes at 
4s. 2^<1. a ton instead ol'at 10s. a ton, any more than it would pay 
a faetoiy to make only 62*2 tons of sugar in 24 liours, or 6220 tons 
in the erop of 300 days, instead of 10,000 lon.s. lienee arises tlii* 
inipiTative nccessitv of good cultivation by thu jilanter, and of 
eircumsjM*.ctiuii in the iiurchase and uccejitanci* of canc.s on the iiart 
ol tlie maiiufaetuivr. 

The details of niaimfacture of sugar from cunes and of ‘ ugar 
from U-et routs differ, hut there are live ojicralions in the jlr-o- 
<lue,t,ion of the sugar of eommeree iVom either material wliiidi arc 
common to both laoet'sses. Tliescarc:- 
]. The extraction of the juice. 

2. Tlie jmritieation oi- rleVeeatit)ii of llie juice. 

8. The evaporatitui of tin- juice to smuj) Jioinl. 

4. The coiieeiil ration and erystalli/atioii of tlie syinp. 
r>. The curing or i»ie])aiatioh of the crystals for the market by 
separating the molasses lioni them. 

Cants Sucar Manufacturk 

rart ton of — The juice is extiaeled from canes by 

squeezing them between rolleis, /.e., by eiushiiig and pressure. 
In India at the present day there aie thousands of 
Kiiiall inills worked by hand, thiongh w hich the jieasant 
cultivators pass their canes two or three at a lime, 
squeezing them a little, and extracting perliaps a fourth 
of their weight in juice, from which they make a substance le- 
sernhliiig a dirty sweetmeat rather than sngjii-. In Hurhaclo.s 
there are still nainy estates imiking good ^Masciihado sugar ; hut as 
tlie juice is extracted from tl)C earns by Avindmills, and then con- 
centrated in c»j»cn kettles lieatiiJ by direct file, the* tinaneia! n'.sults 
are disastrous, since nearly half the* yield obtainable iiom lh(< cam's 
is lost. In tlm best organized modem cane sugar I'st at es as imieh 
as 12^ })er cent, of the weiglit of the e-anes tn ate'il is ohtaim'd in 
erAstal sugar of high judarizing ]»ower, ultliongli in Louisianii, 
wheiH cultivation jind mamilaeture aie alike iimsl curetully and 
admirably canietl out, the \ield in sugar is only about 7 jiei* cent, 
ot the w»‘ight of the cam s, and sometimi's, hut seldom, as much as 
9 per cent. This is due to conditions of climate, which are miieh 
le.ss favoiirahlc for fho formation ol saccharine in tlie canes than in 
j Cuba. The- jwotet.Ion all'oided to tin* planters by their (Joverii 
ment, how'ever, enables ll m to pursue tlic industry with consider- 
able profit, notw’ilh.slandiiig tlie poor return for their labour in 
saleable produce. As an instance ol the inilnencc ol climalie con- 
ditions ftoinhincd with high cultivation the cane lands of the 
Sandwich Islands may he cited. Here, the tiopieal heat is tem- 
pered by ('((iistant trade winds, theie is j»erfect immuiiily from 
tiiirricain's. the soil is peculiarly suited foi eane-growing, and by 
tlic use of Rj)eeijilly-pre]uiied Icrtili/ers and an amjil*- supply of 
Avater jit efunmaml tor iriigation the laml yields Irorn fiO to 90 
tons of canes ju'r acre, fiom ANhieh Irom 12 to 14 ]•<*! cent, ol sugar 
is prodiieed. T'o .si-eure this marvellous icturn, Avilh an annual 
rainfall of 26 inches, as iiiucli as r)2,000,0()0 gallons of A\ater arc 
pumiM'd per 21 hours from arlcsijiri avcIIh on one e.Matc alone, 
When the great dam ut Assuan is eouqiletcd and an im-xhuiistilile 


su]>ply of irrigation Avatcr obtainable, there is no leasrai Avliy th»‘, 
1 amis in IJpner Kgyi't, if seimtilieally eultivatei' and managed, 
.should not yield as ahiindanliy as those in the Sandwich Islamts. 

In the Paris Exliihilion of 1900 a caiic-cnisliing mill wa.s .sJioavii 
Avith three rolluis .82 inches in diamelei l.y 60 im hes long. Jt i.s 
driATii by a jM)WTrfiil engine through triple geaiing of 42 to 3, and 
.speeded "to liave a .surfaiMs veloeily of lollers of 3.'> feel 9 inches pi-r 
minute. This mill is guaiuntri'd to crush Ihoioughly ami etfi- 
e.icntlv from 2r)0 to 800 tons of cancs in 24 houis. In T,«ouisi.ina 
Iaao mills, set one behind the other, each Avilh tliree Toilers 82 
inches in diameter by 78 iiielics long, and driven by one i-r^ginc 
through gearing of I.') to 3, uie sj»ei'ded to liave a .snifacc velociiy 
of rolhTS of 2.') feet 6 inches jM'r minute (or 60 ]>er cent, more than 
that of the, French mill di'serihed above), ami tluy aie, cfii<*icnlly 
crushing 900 to 1200 tons of canes in 24 honis. In Au.stialia, 
Dcmerara, Cuba, .7a\a, and Vf ru tlouhlr. vru^himj ami vmr, roUnn 
(first u.sed on a eominercial scale in Hemeiuia by the late JJon. 
William llus.sell) have been generally adoittcd ; and in many 
plaee.s, e.siM'cially in the Sandwich Islands, tnpk rnnknof (t.r., 
passing tlie canes through three consecutive sets ot rollci.s, m oif 
to extract cA'crylhing j)os.sihie r>f extraction hv prc.s.snrc) is ci 
jiloved. In the soulli of Spain, in some favoured sjiots wljr 
sugar-canes r-aii he gniAAii, t-licy an* snhiuitted even to tour sucees- 

.sive crushiiigH. ^ . 

It lias hi-en fouml in praetico advantagiMiis to prepare the canes 
for cni.shiiig in the inills, as above d< scribed, I»y pa,ssiiig ilieni 
through a ]»air of jireparing rolls whieh aie giooved or imh*nted 
in such manner as to draw in and llattr'ii down the cancs, no matter 
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in which way they are thrown or heaped tij)on the caue-carrier, 
and thus prcjuire ttieni for feeding the iirst mill of the series ; thus 
the work of crushing is carried on uninterruptedly and without 
constant stoppages fnmi the mills choking, as is often the case 
when the feed is Heavy and tlie canes are not pi-ejiared. 

Althougli it cannot be said that any one system of extnw.tion is 
the best for all places, yet the following considerations are of 
general ajiplication : — 

(a) Whatever pressure be brought to bear upon it, the vegetable 
or woody fibre of crushed sugar-canes will hold and ictain/or the 
VI M # 'nwmcni a quantity of moisture equal to its own weight, 
yMa from lirae.ticc 10 jicr cent, more than its own weight ; 

cruMbing, other words, 100 lt> of the best crushed iiiegasa 

vrill consist of 47*62 tT> of fibre and 52*38 tti of moisture — that is, 
water with sugar in solution, or juice. 

(h) Canes vary veiy much in respect of the quality and also as 
to the quantity of the juice they contain. The quantity of the 
juice is the test to which recourse must be had in judging the 
efficiency of the extraction, while the quality is the main factor 
to be taken into account with regard to the results of subsequent 
manufacture. 

For the a]mlication of the foregoing considerations to practice, 
the subjoined table has bien prejiared. It shows the greatest 
quantity of juice that may be expressed from canes, according to 
tlie different jirojiortious of fibre tlicy contain, but without em- 
ploying maceration or imbibition, to which processes reference is 
made hcreaftcu*. The percentages are percentages of the original 
weight of the uncrusbea canes. 
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IPit 

Per 

I*er 

Per 


Cent. 

(Jeiit. 

Cent. 

Cent. 

Cent. 

Ctent. 

reroentago of fibre 
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in canes . . . 

Percentage of juico 

10 

11 

12 

13 

11 

1.5 

in canes . . . 

Percentage of juice 
r e t a i n e d i n 

90 

89 

88 

87 

86 

8.5 

megass . . . . , 

Perceutage of uiaxi- 

10 

11 

J2 

13 

14 

1 

1.5 

1 

nium exjiresaioii . , 
Perceutage of lu'st i 
average ex pres- ' 

80 

78 

76 

1 


, i 

70 1 
1 

sioii, in practiee . ‘ 
1’ e r c e n t a g « o f i 
juiee left in me- ' 

79 

76*9 

1 

74*9 1 

1 

1 

72-9 i 

1 

1 '^‘^1 

1 

(iST. ! 

1 

gass, in practice , 

n i 

1 12-1 

13-2 1 

14-3 1 

ir.'-i 1 

16\5 1 


Tlio liritish Guiana Planters' Association a])]iointcd a suh-com- 
iiiittec to rcpcM't to the West India (Jominission on tlie manufacture 
•of sugar, who stated the following:- ~ 

With canes containing 12 per cent, libre the following |K*r- 
Cientages of sugar are extractxid from the canes in the form of 
juico ; — 


Single crushing .... 
Double cnishiiig .... 
Double crushing with 12 % dilution 
Triple crushing with 10 % dilution 
Difl’usion with 25 % dilution 


76 per cent. 
85 „ 

88 „ 

90 „ 

94 „ 


These results are equivalent to 

66*88 % extraction for single cnishing. 

74*80 % ,, ,, double crushing. 

77*44% ,, ,, double cnishing with 12 % dilution. 

79-20 % „ „ triple „ „ 10% „ 

82*72 % ,, ,, ditl'usion with 2.5 % ,, 


To prevent the serious loss of juico left in the megass by even 
the best double and triple crushing, maceration or imbibition was 
^ introduced. The megass coming from tlie first mill 
w'as* saturated with and water, in weight equal 

Hctw^eeii 20 per cent, and 30 per cent, and up to 
40 per eent. of the original weight of the uncrushed 
canes. Coiisoiiuently, afte.r the last crushing the mixture retained 
by the residual megass was not juico, as was the case when crash- 
ing was employed without maceration, hut juice ini.\ed with water ; 
and it w'as found that the loss in juico was reduci*d by one-half. 
A further saving of juice was sometimes jiossihlo if the market 
prices of sugar W'ere such as to comjM’nsate for the cost of evaporat- 
ing an inertuised quantity of added w'atcr, but a limit w^as imposed 
by the fact that w'ater might be used in excess. Hence in the 
latest designs for large factories it has been proposed that as much 
normal juice ns can be extracted by double crashing only shall he, 
treated by itself, and that the megass shall then he soused with 
twice as much water as there is juice remaining in it ; after wiiich, 
on being subjected to a third crushing, it will yield a degraded 
juice, wiiich would also be treated by itself. It is found that in 


reducing the juice of these two qualities to syrup, tit to pass to 
the vacuum jiaiis for cooking to ciystals, the total amount (d 
evaporation from the degraded juice is about half that required 
from the normal juice produced by double crashing. 

Great iinjirovcincnts have been made iu the means of feeding 
the mills with cancji by doing away with hand labour and sub- 
stituting mechanical feeders or rakes, which by means 
of a simple steam-driven mechanism will rake the 
canes from the cane w'aggons on to the cane-carriers. 

By the adoption of this system in one large plantation 
in the West Indies, crashing upwards (d 1200 tons of canes per day, 
the labour of sixty-four bands W'as disjicnscd with, and^ was thus 
made available for cmplo^'ment in the ticlds. In Louisiana the 
use of mechanical feeders is almost universal. 

With a view of safeguarding themselves fioin brcakdowTis caused 
by the inequality of feeding, or by the action of malicious persons 
introducing foreign sulistances, such as crowbare, bolts, &c., among 
' the canes, and so into the mills, many jilnntcrs have adopti-d 
I so-called liydraulic attaeliincnts, ai>plicd «‘itlicr to the megass roll 
! or the top roll bearings. These attaeliiru'iits, fiist invented by 
' Jeremiah Howard, and described in the T'mUd States Fatnit 
Journal in 1858, arc simply hydraulic rams lilted into tlie side 
or top ca))8 of the mill, and inessing against the side or top 
brasses in sueh a manner as to allow the side or top roll to move 
away from tlie otlicr rolls, w hile an accuniiilator, weighted to any 
desired extent, keeps a constant jncsfiire on each of the lauis. 
j An objection to the top caji anangement is, that if the volume or 
I feed is large enough to lilt the top roll fiom the cane roll, it will 
simultaneously lift it from the imgass roll, so that the megass will 
not l>e as well jMessed as it ouglit to be ; and an objection to the 
< side cap arningement on the megass roll as well ns to the top cap 
I arrangement is, that in ease more canes are fed in at one end of the 
; rolls than at the otlier, the roll will be jnishcd out farther at one end 
tlian at the olhe.r ; and though it may llius avoid a breakdown of 
J the rolls, it is ajii, in so diiing, to break the ends oil’ the teeth of the 
crewn wheels by putting them out of line with one another. The 
toggle-joint attachment, which is an extremely ingenious way of 
attaining the same end us the liydraulic attachments, is oj'cn to 
the same objections. 

Extraction of cane juice by dilfusion (a ju’ocess more fully de- 
scribed under the bead of beetroot sugar nuinuiaetnre) is adopted 
in a few plantations in Java and (^nba, in liouisiuna - 
and the Sandwich Islands, and in one or two factories 
in Egyt>t ; but hitherto, exee])t under exceptional con- 
ditions (as at Aska, in tlie Madras Presid«*ney, where ^ * 

the local price for sugar is three or four times tlie Tjondon price), it 
w’ould not seem to offer any substantial advantage over double or 
triple crushing. With the latter system )>ni(‘tically as much sugar 
is obtained from the canes as by diilusion, anil the resulting megass 
furnishes, in a well-appointed factory, suflieient fuel for the crop. 
With diffusion, however, in addition to the strict scientific eontiol 
necessary to secure the benefits of tin* process, f'nel— that is. coal or 
W'ood — has to Isi provided for the working olf of the crop, sipce the 
spent chips or slices fn)m the diffusers aie useless for this purpose ; 
although it is true that in sonic plantations the sjient chips liaM: 
to a cisrtaiu extent been utilized as fuel by mixing them with a 
portion of the molasses, w’hieli of heiw'ise would have been sold rr 
converted into iiiin. "I'lie best results from extraction by diffusion 
have been obtained in .lava, where there is an abunduiiee of cleai, 
gocKl W’ater; but in the SazKhvieh Islands, and in Cuba and 
Dcinerara, diffusion has been abandoned on several W’cll mounted 
estates and replaced by double and tri}»lo enisbing ; and it is not 
likely to be resorted to again, as the extra co.st of working is not 
compensated by the slight increase of sugar jirodiieed. In Lonisianu 
diffusion is siieeessfull}^ worked on two or three large estates ; Init 
the general Iwdy of jilantera are shy of using it, although tliere is 
no lack of w’atcr, the Missi.ssippi bi'ing near at liand. 

Punfimtimi. — The second o]»eialion is the coagulation of the 
albumen, and the separation of it with other inqmrities from the 
juice wrhich holds thten in snsju iision or solution. The HK.ment 
the juico is expelled from the cells of the canes chemical inveision 
commerces, and the sooner it is stojiped the better. This is 
effected by the addition of lime to neutralize the free acid. As 
cold juice has a greater nflinity lor lime than hot juice, it is best 
to treat the juice with lime when cold. This is easily done in 
liming or measuring tanks of known cajiacity, into which the juice 
is run from the mill. The I'cqnisit-c amount of milk of lime set uji 
at 10’* Beauim* is then added. Cream of lime of 17" Beaum^* is 
sometimes used, but the weaker solution is jirefcrable, since the 
projHjr pro])ortion is more easily adjusted. In Dememra and other 
plaw.8 the juice is then heated under jiressure up to 220" F. to 
2.50® F. for a few’ moments, on its way to a steam and juice sepa- 
, rator, where the steam due to tlie sujicrhcated juice flashes off, 
and is either utilized for aiding the steam aujijilird to 
the nuilti])le effect evaporators, or for heating cold juice ^**"^^^^**8 
on its way to the main heater, or it is allow’cd to escape 
into the atmosphere. The boiling juice is run down into subsiding 
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tanks, ivhere it cools, and at the same time the albumen, which 
has been suddenly coagulated by momentary exposure to high 
temperature, falls to the bottom of the tank, carrying with it the 
vegetable and other matters which wore in suspension in the juice. 

After i-eposing some time, the clear juice is carefully decanted by 
means of a pipe fixed by a swivel joint to an outlet in the bottom 
of the tank, the up^ier end of the pipe being always kept at the 
surface of the liquor by a float attached to it. Thus clear li<]uor 
alone is mu off, and the mud and cloudy liquor at the bottom 
^of the tank am left undisturbed, and discharged separately a.s 
required. 

In Australia a continuous juice semrator is generally used, and 
preferred to ordinary subsiding or filtering taims. It is a cyliii- 
drical vessel about 6 foot deep, fitted with a conical 
about the same depth. Such a vessel is 
/tfice M9pm- (.oiivonicntly made of a diameter which wdll give the 
** cylindrical portion sufficient capacity to hold tlie juice 

expressed from the cane-mill in one hour. The hot liquor is con- 
ducted downwards in a continuous steady stream by a central ])i|)e 
to eight horizontal branches, from which it issues into the stpa- 
rator at the level of the junction of the cylindrical and conical 
Tiortions of the vessel. Since the s^iecific gravity of hot liquor is 
less than that of cold liquor, and since the specific ^‘avity of the 
scum and particles of solid maU(‘r in suspension varies so slightly 
with the temjieraf.ure that practically it riiinains constant, the hot 
liquor rises to the top of tne vessel, and the. scums and particles 
of solid matter in suspension s<‘jwirate themselves from it and fall 
to the bottom. the mode of admission the hot liquor at its 
entry is distrilmted over a large area relatively to \{n volume, and 
while this is necessarily effected with but little disturbance to 

the contents of the vessel, a very slow^ velocity is ensured for Ur* . , ^ 

current of ascending juice. In a continuous separator, of which j closed, and the other is connected hy a small ]>ipe to a shallow 
the cylindrical i»ortion measures l.‘i feet in diameter and (5 feet I circular v«‘ssel outside the defeeatoi-, covered witli an indiarubher 
deep (a suitable size for treating a jui(ic sujqilv of 4000 to 4.500 : diaphragm, to the centre of whic*h is attached a light icmI aetuatiiig 
gallons iH*r hour), the upward current will have a velocity of about | a steam throttle- valve, and eajMible of being adjust»>d as to length, 
1 inch per minute, and it is found that all the impurities have j &c. The coj»j>er pipe and eireiilar Ncssel are filled with cold water, 
thus ample time to se])aratp themselves. The clear juice when it I which on becoming liealed by the sunounding juice exjiands, and 
arrives at the top of the sejiarator Hows slowly over the level edges i so foi<*es up the iiidi.inibbei* Vliajdiragm and sJiuts off’ the steam, 
of a cross canal and jiasscs in a continuous stream to the service j Hy adjusting the length of tiie eonneeting rod and the amount of 


and in Cuba, by which a continuous and steady discharge of clear 
defecated juice is obtained on the one hand, and on the other a 
eqmiiaratively hard dry cake of scimi or cachaza, and 
without the use of filter presses. These results are 
brought about by adding to the cold juice as it comes 
from the mill the proper pro])ortion of milk of lime 
set up at S'* B., and then delivering the limed Juice in a constant 
steady stream os near the bottom of the defecator as possible ; it 
is thus brought into immediato contact with the heating surface, 
and heated once for all before it ascends, with the result of avoid- 
ing the disturlmiice ejiused in the ordinary defecator by iKiuring 
cold juice from above on to the surface of the heated juice, and so 
estoblishing down-currents of cold juice and up>currents of hut 
juie.e. In the centre, of the defecator an open-topped cylindrical 
vessel is })latM*d, with its bottom about (> inches above the bottom 
of the dclee^itor and its top about 12 inches below the top of 
the defecator. In this vessel is placed the sliort leg of a draw- 
off syphon, rcac-hiiig U> nearly the bottom. The action of the 
moderate heat, 210' K., on the limed juice causes the albumen in 
it to coagulate ; this rising to the surl’ace collects tlie cachazas, 
w'hich form and float thereon. The clear juice in the meantime 
ffows over the edge of the cylindrical vessel without disturbance 
and finds its way out by the short leg of the syphon, and so ]>asses 
to the canal for collecting the deleeiiled juiei*. The admission of 
steam must be ivgiilated with tlic great (‘st nicety, so as to maintain 
ail equable temperatun*, 208° to 210' F., hot enough to act upon 
the albumen and yet not enough to cause ebullition or disturbance 
in the juice, and so prevent a proper separation of the eacha/as. 
This is attained by tlu* aid of a eopjier pipe, 4 inebes in diameter, 
wliicli follows the curve of the hemispheneal bottom, and is tittul 
from one .side to the other of the defecator; one end is liiitirely 


tanka of the evaporators or vacuum pan. The sloping sides of the 
conical bottom can lie freed from the <;oatiug of scum which forms 
upon them every two or three, hours by two rotatory scrapers, 
formed of L-irons, whiiili can be slowly turned by an attendant by 
means of a cs*iitral shaft provided with a suitable liaudle. The 
sctlius then settle down to the bottom of the cone, whence thev 
are, nin off to the scum tank. Every twenty-four hours or so the 
flow of juice may be conveniently stopped, and, after all the im- 

S urities have subsided, thtj .sui»eiiue,umbeut clear li<|Uor may be 
ecanted by a co<!k placed at tiic side of the cone for the purpose, 
and the vessel may bo w’ashed out. These sejmrators are carefully 
protected by non-conducting cement and wood lagging, and aic 
closed at the top to prevent loss of heat ; and they will run for many 
hours Without requiring to be changed, the duration of the run 


water in the vessel, the amount of steam admitted can be iegulate<l 
to a iiieet\. To make this ajiparatus more 2‘eri’e(*tly antoniatie, an 
armngemeut for continually adding to and mixing with the juice 
the proper iirojioition of milk of lime has been adapted to it ; and 
althougli it may be jbjeeted that once the proportion has been 
deteriuineil no allowance 1 n ade. for the, variation in the quality 
of the juice coming from the mill ow ing to the variations that may 
occur in the canes fed into the mills, it is obviously as easy t(» 
vary the proportion with the automatic, arrangement from lime to 
time as it is to vary it in <*,ach sejiarale def(*(!ation, if tin* man in 
; charge will take the troubbi to do .so, which he very seldom dftos 
i with the onliiiary dt‘feeatorH, satisfying liimsclf with testing the 
I jui<*e once or twice* in a watch. Tne scums fonning on tlu- top 
of the eontiimous defecator hecomc so haid and drv that they 


depending on the quality of the liquor treated and amount of j have to be removed from time to time with a sj»ecially eonstrneted 
impurities thereiu. Smaller sojmrators of the same coiistructiou arc j instrument like a fiat s]»adc with three flat luongs in front. I’liese 
" " ■ *’ scums are not worth jKiasing through the filter presses, and are sent 

to the fields direct as maiuii e. 

Tlic scums se 2 >aratcd from the juice, by oidinarv drfet-ation 


used for the treatment of svnip. 

In Cuba, Martinique, f’eni, and elsewiiere the old-fashioned 
double-bottomed defecator is used, into which the juice is niu 
direct, and there limed and healed, ’’i’his defecator is 
made with a hemispherical copper bottom, jduced in 
outer cast-iron casing, wiiich forms a steam jacket, 
®^*and is fitted with a cylindrical curb or breast aboie, 
the bottom. If double-bottomed defecatiirs are used in sufficient 
number to allow' an hour and a lialf to two liouis for making each 
defecation, and if they are of a size wdiich jieniiits any oik; of them 
to bo filled up by the cane -mill with juice in ten to twelve 
minutes, they wiirmakc as iicrfoct a defecation as is obtainable by 
any known system ; but their employment involves the exiMui- 
dituro of much high-pressure steam (as exhaust steam will not heat 
the juice quickly enough through the 8mall*surface of the hemi- 
spherical inner bottom), and also the use of filter presses for treat- 
ing the scums. A great deal of skilled supcrinUmdence is also 
required, and first cost is comparatively large. When a suflicieiit 
number are not available for a tw'o houra’ defecation, it is the 
practice in some factories to skim off the scums that rise to the 
top, and then boil up the juice for a few minutes and skim again, 
and, after repeating tlic operation once or twice, to nin off the juice 
to separators or subsiders of any of the kinds previously described. 
In Java and Mauritius, where very clean c^nes are grown, 
double-bottomed defecators are generally used, and to them, 
perha^is as much as to the quality of the canes, may be attributed 
the very strong, fine sugars made in those islands. They are also 
employed in i^ypt, being remnants of the plant used in the days 
when the juice passed through bone-black before going to the 
evajiorators. 

A modification of the system of double-bottom defecators has 
lately been introduced with considerable success in St Domingo 


entangle and carry away with them a certain 

with its coiitaiiKid saccharine. In some factories t li* y treatment 
arc collected in suitabh* tanks, and steam is blown into 
them, wiiich further coagulates the all luminous jiar- 
tie,le.s. TIu'se in their upward jiassage to the l»qi. wln*re 
they float, free therii.selves from the juic’e, whii li they leave bclowr 
them eoiiqiaratively clear. Tlie juices is tlien drawn oil and ]umip d 
up to «»ne, of the doubl«*,-hott,omed defeeatoi s and rcdclecaled, oi‘, 
where juiee-heaters have been used iiisti*ad of deferaitors, the scums 
from the sc|Mirat«)rs or subsiders arc heated and forced tliidugli 
filter jircsses, the, juice »‘Xpressed going to the cvajiorators and the 
.scum cakes formed in the filter presses to the fields us manure. 

ludiffusi^m plants the milk of lime is added, in jiroper inopor- 
tion, in the ce.lls of the diffusion liattcry, and the eliips or slices 
themselves act as a mechanical filter for the juice; while, in the 
Sandwich Islands coral-sand filters have been enqiloved lor some 
years, in addition to the chips, to free the juice from impurities 
hold in mcclianieal susiicnsioii. In rjennaiiy >eiy similar 
have also been used, jicaii -quartz gravel faking the i|lace 7; 
sand, which it closely resembles. In Mexico fillers filled w ith orv 
pow’dcred inegass liave been fouml very efficient for removing I m 
large quantity of impurities couUined in the juice exjii eased Inmi 
the very vigorous but rank cam*s grown in that wonderlnlly fertile 
country, but unless constant can- is taken in managing llp*»b 
in chafing them at tlic proper time, there is great risk ol inversion 

taking place, with consequent loss of sugar. 4i.. 

After the jui<«i has been defecated or lainfied by any of the 
means above mentioned it is sent to the ^vapcMUting tqiparatus 
iici-oinafter descril^d, wiici*c it is eone,entiated to 26 or *.8 
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Hcauin^, and iR then conducted in a continuous stream cither 
into the service tanks of tlie vacuum imiu, if dark sugars are 
required, c»r, if a better colour is wanted, into clarifiora. The 
latter are circular or rectangular vessels, liolding from 500 to 1600 
gallons each, according to the capacil^ of the factory, and fitted 
with steam coils at the bottom ami skimming troughs at the top. 
In them tiie synip is quickly brought up to the boil and skimmed 
for a))Out live minutes, when it is nin olf to the service tanks of 
the vacuum pans. Tlie heat at which the syrup boils in the 
clarifiers, 220" K., has the ])roptirty of separating a great deal of 
the gum still remaining in it, ami tlnis cleansing the solution of 
sugar and water for crystallization in the vacuum iians ; and if 
after skimming the syrup is run into separators or subsiders of 
any description, and allowed to settle down and cool before being 
drawn into the vacuum pan for ciyatallization, tliis cleansing 
process will be more thoroiigli, and the quality of the final pro- 
duct will be im moved. Wlicther the improveiii'cnt will bo profit- 
able or not to tne plantm* or manufacturer deisfiids on the market 
for the sugar, and on the conditions of foreign tarifia, w'hich arc 
not iiifrc*([ucntly hostile. 

Evapiiratton vf the JiUce to Syrup . — The tliird ojxjratioii is the 
concentration of the approximately pure, but thin and watery, 
juice to syrup point, by driving off a portion of tlic watcT in vaixiur 
through some system of heating and evaporation. Since on an 
average 70 i>cr cent, hy measure m cut of the normal dol‘ocat<‘d eario 
juice has to he evaporated in order to reduce it to svrui» ready for 
final coiicentnition and crystallization in tlie vacuum ])an, and 
since to attain the same end lis nnicli as 90 to 9.'i per cent, of the 
volume of mixed juices has to be evaporated, when niaeeration or 
imhihition is employed, it is clear that sonic iiioh* economical mode 
of evaporation is necessary in large estates than the open fire 
hattoricfl still common in ftarhados ami sown of the West Indian 
islands, and in small haciendas in (h*ntral America and Brazil, 
hut seldom seen elscwliere. WitJi open fire Iwitteries for making 
the syni]), which was afterwards finished in the vaemini jmi, very 
good sugar was i)n)duced, but at a cost that would he ruinous in 
to-day's markets. 

In the best da\sof the so-called Jamaica Trains in Demerara, 
three-quarters of a ton of coal in addition to the inegass was burned 
|K*r ton of sugar made, and with this for many years planters 'were 
content, heeanse they jioifited to the fact tfiat in the central 
faetoriea, then working in Martiniipie ami (Biadeloujie w’itli charcoal 
filters and triple effect evaisiration, 750 kilos of tml in addition : 
to the inegass wore consumed to make 1000 kilos of sugar. All 1 
this has now been clianged. It is unquestionably lietter a^id easier i 
to eva]Kmitc tn raeno than in an opmi imn. and with a better i 
system of tiring, a more liberal jirovision of steam ge.neratom, and t 
niultiple effect evaporators of improved construction, a far larger f 
yield of sugar is obtained from the juice than was possible of 1 
attainnicut in those days, and the megass often sufiiees as fuel for 1 
the crop. g 

Tlio nniltmlft effect cvafiorator, originally invented and con- s 
strueted by Norberto Rilleux in New Orh ans in 1840, has under- a 
Multiple ‘;hangcM in design and coiistructioii since n 

e^ect ^ year. Iho growing demand for this system of o 
evupo* J^vaj^ration for application in many other industries ti 
rston. tliat of sugar has brought to the front a large ' c 

mimher of inveut-oi-s. Forgetful or ignorant of the ■ n 
great princijile announced and establislied by Rillnix, they have n 
niostly devoted their energies and ingenuity to contriving all sorts 1< 
ol complicated arrangements to give the juice the density required a 
by iMwsiug and re}Missiiig it oyer the heating surface of the apiaratus! n 
the saving of a lew square Icet of whiuli would seem to Imvo been 3 

tfniir mam object. In some instances the result lias been an w 
Mlchtwii^ anrl nimecessarv fxiH.M)dituic of liiRli.i.rpssiire steam, ir 
and in all the well-known tact -of the highest importance in this tl 
connexion apjiears to have been disregarded, tliat tlio shorter ol 
the time tlie jmee is exposed to heat the less inversion will take it 
place in it, and therefore the loss will be the loss of sugar. But Vi 
this com|xJtitioii among inventors, whatever the incentive has P 
not been W'lthout benefit, hccaiiRo to-day, hy means of ’very ol 
siniplo improvements m deUils, such as the addition of circnlatora v 
and mmaHcd area of connexions, what may be taken to be the ik 
standard type ol multiple eficct evaporator (tliat is to say vertical tr 
vacuum iMins fitted with vertical heating tubes, throimh which ad 
l»88e8 the lupior to be treated, and outside of wliich the steam tu 
or vapour circulates) cvajKimtes nearly double the ouautitv of a 


* evaporating say, 6000 Vj of water in a given time, then 500 Ih of 
i coal would he required for a double effect apparatus to do the same 
> work, 333 Iti for a triple effect, 260 for a quadruple effect, and 200 lb 
1 for a quintiqilu effect. In some places where coal costs OOs. a ton, 
i and where steam is raised by coal, as in a beetroot factory, it 
might |>ay to adojit a quintuple etfect apparatus, but on a cane 
^ sugar estate, where the steam necessaiy for the evaporator is raised 
^ by burning the megass as fuel, and is first used in the engines w^ork- 
) ing tlie mills, the exhaust alone passing to the evaiiorator, there 
would be very little, if any, advantage in employing a quadniple 
effect instead of a tri]>lo effect, and practically none at all in havmg* 
a quintuple effect apparatus, for the interc.st and sinking fund on 
the extm cost would more than counterbalance the saving in fuel. 

With the juice of some canes considerable difficulty is encountered 
ill keeping the heating surfaces of the evaporators clean and fi'ee 
from incrustations, and cleaning hy the use of acid has to be 
resorted to. In places where w'ork' is carried on day and night 
throughout the week, the standard tyjie of evaporator lends itself 
more readily to rtlciuiing o|xjmtion8 than any other. It is obviously 
easier lo brush out aiiii dean vertical tubes ojien at both ends, and 
about 6 feet lon^, on which the siiale has already been loosened 
hy the aid of boiling with dilute muriatic acid or a weak solution 
of (Miustic soda in water, than it is to clean either the inside or the 
outside 4)1' horizontal tubes more tliaii double the length. This 
consideration should be carefully remembered iu the future by the 
planter who may require an evajKirator and by tlic engineer wlia 
may be (yilled upon to design or construct it, and more esfiecially 
by a constructor without iiractical experience of the working of his 
tioiistiiictions. 

Cmtrentration amt Crystallizafitm. — Tlie defecated cane juice, 
having lost about 70 j)er cent. 4)f its bulk by cvajioration in the 
multiple effect eva 2 >orator, is now synip, and j-cadv to enter the 
vacmini iian for further conceutratioii and crystallization. In a 
l)atcnt(No. 3607, 1812) granted to B. C. Howard it i.s 
stated, among other things, tlmt “water dissolves the ^oward'B 
most uncrystal lizable in jirefcreiicc to that wliieh is 
most crystal lizable sugar,” and the patentee sjieaks of 
“a discovery I have made that no solution unless highly conccii- 
tmted of sugar iu water can without material injury to its colour- 
ing and crystallizing ])owcr, or to both, be cxiiosed to its boiling 
I temmuature during the jMiriod required lo evaporate sucli solution 
l<> the ciystallizinR jioiut." Up stiitpd tliat “lio had made a 
magma ot sugai* and water at atm(>a|>hcrii! tcmiifivatui*p, and heated 
the Mime to 190'' or 200“^’. in a water or st(‘ani bath, and then 
added more sugar or a thinner magma, and the whole being then 
111 a state of imperfect fluidity, but so as to close readily behind 
the stirrer, ivas filled into moulds and purged ” (drained). “ 1 do 
further declare,” he. added, “that although in the application of 
heat to the refining of sugar in my said invention or prot^ess I 
have stated and mentioned the temperature of about 200“ F, 
scale as the beat most projier to be used and applied in oidcr to 


secure and preserve the colour and crystal lizabflity of the sugii-ai 
and most easily to be obtained with precision and unifoi-mityii 
means of the water bath and steam batli, yet wlien ciitiumstancies 
or choice may render the same desirable I do make use of higher 
. temperatures, altlnuigh less belief icial. ” Howard at any rate saw 
clearly w hat was one of the indispensable requisites for the ccoiio- 
niical manufacture, of fine crystal sugar of good colour— the treat- 
ment of sacclmrme sojutions at temi)eniture8 very considerably 
lower than 212'* F., which is the tcmiierature of water boiling 
at normal atmospheric pressure. Nor was he long in providing 

temi)eTatui-e8. His patent (No. 
37^4 of 1813) describes the closed vacuum ran and the air pump 
with condenser for steam by injection, the use of a thcmiomcter 
mmierscd in Uic solution in the pun, and a method of ascertaining 
the density of the solutiou-with a proof stick, and by observations 
of tlic teimierature at which, while fluid and not containing grain. 
It could bo kej)t boiling under different pressures shown by a 
vacmim^n^. A table is also given of boiling points ftxiTn 116’ 
j . lo I/S j*,, corres{X>uding to decimal ports of an inch of mercury 
of tlie vacuum gauge. Since Howard published bis invention the 
vacuum mn has been greatly improved and altered in sliape and 
power, and csjicciolly of recent years, and tlie advantages of obneen- 
acknowledged, the system has been 
.i'" nidustricB, and crowds of inventore have 

their attention to the principle. In endeavouring to make 
“? “S'! “ good work as one of greater 

® “W ingenious mechanical contriv- 

ances, such as currents produced mechanically to promote evanom- 

to 'f, f««n n«4 points in & 

to spread the feed equally throughout the mass of sugar bein ir 

l^^^o!StftiT«n"‘ r have ohtaino§ at best 

H*®y overlooked the fact, that to 
weight of water from the syrup in a vaonnm 
mdw?nfT* ““ weight (or in practice ^ut 16 per cent. 
aXL™ / ^ condensed, and the first cost of mechanical 

agitatoiB, together with the exjienditurB they involve for motive 


V , V i — per iioiir winch W'as 

evaporated by apparatus. in use so recently as 1885^- and this 
without wiy iiiereaec in the steam prcKsiire. That ovaiioration 
t« wem, in a multiple efleot evaporator, is advantageous by reosoS 
oi the increased amount of sugar obtained from a given miaiititv 
of jmee, and by reason of economy of fuel, there is no doubt Ui 
whether such an apparatus should bo of double, triple, quadriiplo* 
or oumtuplc effect will depend very much on the amount o® 

toat I0 (m“« ** 1 ^“'’ t.**' cost of fuel. Tlina, siippiiug 

that 1000 lb of coal were re/p.ired to work a single vacuum pan. 
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power and maintenance, must be put against the sUglit saving in 
the heating surface effected hy their employment. On tlio other 
hand, the advocates of admitting the feed into a vacuum mn in 
many minute streams appeal rather to tlie ignorant and ine.om> 
petent sugar-boiler than to a man who, knowing his business 
thoroughly, will boil 150 tons of hot raw sugar in a pan in a few 
hours, feeding it through a single pi^ie ana valve 10 inches in 
diameter. Nevertheless it has been found in practice, when syrups 
with low quotient of purity and high quotient of impurity aie 
being treated, injecting the feed at a number of difloi-cnt itoinis 
•in the pan does reduce the time required to boil the jian, though 
of no practical advantage with sjnmpa of high quotient of purity 
and free from the viscosity which iinjtedes circulation and there- 
fore quick boiling. Watt, when he invented the steam engine, 
laid down the principles on w'hich it is liascd, and they hold good 
to the present aay. So also the j)rincii»lps laid down by Howard 
with respect to the vacuum pan hold good to-day: larger pans 
liave been made and their beating surface has Ikjch increased, but 
it has l)ccn found by practice now, as it was found then, that an 
ordinary worm or coil 4 inches in diameter and 50 feet long W'ill 
be far more efiicient per square foot of surface than a similar coil 
100 feet long. Thus the most efficient vacuum pans of tlie present 
day are those which have their coils so arranged that no portion 
of them exceeds 50 or 60 feet in length ; with such coils, and a 
suflicient annular space in the pan free from obstruction, in order 
to allow a natural down-current of the cooking mass, while an np- 
current all round is also naturally produced by the action of the 
heated worms or coils, raijiid evaporation and crystallization can 
be obtained, without an^ mechanical adjuncts to reqiiii*e attention 
or afford excuse for negligence. 

The choi(!ft of the size of the crystals to be jiroduccd in a given 
pan depends upon the market for which they arc, intended. It is 
of courao presn]»poscd that the juice lias been propt riy defeceated, 
because without this no amount of skill and knowledge in cooking 
in the ]iai! will avail ; the sugar resulting must be bad, either in 
colour or grain, or botii, and certainly in polarizing jiow'er. If a 
very large firm grain like sugar-candy is rc,quired the syrup when 
firet brought into the pan must be of low density, say 20'" to 21*’ 
Bcaumc, but if a smaller grain be wanted it can easily be obtained 
from syrup of 27® to 28** Hcaum^. On some planbitions making 
sugar for particular markets and use in refineries it is the. custom 
to make only one class of sugar, by boiling the molasses pnuluced 
by the purging of om? strike with tlie sugar in the next strike. 
On other estates tlie second sugars, or sugars jn oduced from boil- 
ing molasses alone, are not purged to dryness, hut when sufliciently 
separated from their mother-liquor are mixcjd with the defecated 
juice, thereby increasing its saccharine richness, and after being 
converted into syrup in tJie usual manner are treated in the. vacuum 
pan as first sugars, which in fact tlmy really arc. 

In certain districts, notably in the Stiuits t^ettlements, synip is 
jirepared as described above for crystallization in a vacuum pan, 
out instead of being cooked m vnrnoj it is slowly boiled up in oiH*n 
doubl^bottom pans. These pans are sometimes heated by boiling 
oil, with the idea that under such conditions the sugar w’liich is 
kept stirred all the time as it thiitkens cannot be burnt or cara- 
melized ; but the same object can be attained more economically 
wMth steam of a given pressure by utilizing its latent heat. The 
.sugar thus produced, by constant stii’ring and cvajioration almost 
to dryneas, forms a species of small-grained concrete. It is called 
“Basket Sugar,” and iiieeta with a brisk siile, at remunerative 
prices, among the Chinese coolies ; and as the sugar as soon as 
cooled is packed ready for market, 'without losing any weight by 
draining, this braiieli of sugar-making is a most liyiatiye one 
wherever there is sufficient local demand. AVry similar kinds <>f 
sugar arc also produced for local consumption in Central America 
and in Mexico, under the names of *>* ranela ” and “Chaiicaca,” 
but in those countries the sugar is generally boiled in pans }»laccd 
-over special fire-places, and the factories making it are on a cc»m- 
paratively small scale, whereas in the Straits Settlements the 

Basket Sugar” factories are of eonriderablo importance, and are 
fitted with the most approved machinery. 

Curing or P'repuration of Crystals for the Market , — The crystal - 
lized sugar from the vacuum pan has now to be separated from the 
molasses or mother -liquor surrounding the crystals. In some 
mrts of Mexico and Central America this seiairation is still effected 
by running the sugar into conical moulds, and placing on the top 
a layer of moist clay or earth which has been kneaded in a mill 
into a stiff paste. The moisture from the clay, poicohiting througli 
the mass of sugar, washes away the adhenng molasses and leaves 
the crystals comparatively free and clear. It may be noted that 
augar that will not purge easily and frc*oly with clay 'will not purge 
t^asily and freely in centrifugals. But for all practuml purpostis 
the system of claying sugar is a thing of the past, and the bulk of 
the sugar of commerce is now purged in centrifugals, as indeed 
it has been for many years. The reason is obvious. The claying 
system involved the expense of large curing houses and the em- 
ployment of many hands, and forty days at least were required lor 


comidcting the operation and making the sugar fit for the market, 
whereas with centrifugals sugar cooked to-tlay can go to market 
to-moiToiv, and tlie labour employed is reihiced to a minimum. 

When Cuba was the chief sugar-prwlucing country making clayed 
sugars, it was the custom (followed in refineries, and fimml 
advantageous in general jiractice) to discharge the strike of crystal- 
lized sugar from the vacuum pan into a receiver healed below by 
steam, and to stir the mass for a certain time, and then distribute 
it into the. moulds in which it was afterwards clayed. When 
centrifugals were adopted for purging the whole crop (they had 
long been used for curing the second or third sugara), the system 
then obtaining of running the sugar into waggons or coolers, vhioh 
was necessary lor the second and thii*d sugars cooked only to 
string jioint, was continued, hut latterly “ crystallization in 
movement,” a development of the system which existed in le- 
iinerics and in Cuba forty years ago or more, has come into genenil 
use, and with great advantage, especially where proiirietors have 
been able to erect apjiro])riate Imildings and maeliineiy for carrying 
out the system eflieicntly. 'Pho vacuum ])an is erected at a height 
which commands the. eryslallizoi's, eae.h of whicli will, os in days 
gone by in Cuba, hold tlie contents of the jmn, and these in their 
turn are set high enough to allow Ihc charge to fall into the feeding- 
trough ol the centrifugals, thus obviating the neiiessity of any 
labour to remove the raw sugar from the time it leaves the vacuum 
I«in to the time it falls into the centrifugals. For this reason 
alone, and without taking into consideration any increase in the 
yield of sugar brought about by “ cry.stallizatioii in nioveincnt," 
the system is worthy of adoption in all sugar factories making 
crystal sugar. 

The crystallizora are long, horizontal, cylindrical or semi-eyliu- 
drical vessels, fitted with a strong horizontal shaft nmiiing Irom 
end to end, which is kejit slowly ri‘volving. The shaft, 
carnes arm.s and blades fixed in such a maiiiiei tliafc Cfystal- 
the mass of sugar is quietly hut thoroughly moved, 
while at the same time a gentle but sustained evajiuratiou is juo- 
diieed by the. eorilinnoiis exposure of successive iiortions of the 
mass to the action of the atmos]»here. 'J'hus also the crystals 
already formed come in contact with fresh mothei-lifjiior, anil so 
go Oil adding to their sizi Some crystallizers are made entirely 
cylindrical, and arc cormeeted to the condenser of the vaeimin luin ; 
ill order to niuintain a partial vaeunm in them, some are fitted with 
cold water jiipes to cool them, and wdth steam }a]>es to heat them, 
and some aro left o})on to the atmosphere at the top. But the 
e.nieieney of all depends on the. jiroeess of almost im]>ereej»lible 
yet coiitiiiuoiiH evaporation and the. methodical addition ofsynij*, 
and not on the idiosyneiuiiie.s of the experts who manage them ; 
and there is no doubt that in largo commeri'ial processes of munu- 
faeturc, tlic simjiler the ajqiaratus used for obtaining a desired 
result, and the morn easily it is understood, the, better it will he 
for the manufacturer. The sugar made from the, first, syrups dues 
not require, a crystallizer in movement to ]>rc]»arc it for purging in 
tlie centrifugals, but it is convenient to rim the strike into the 
crystallizer, and so eini>t.y the jiaii at once and leave it ready to 
coiiimeiicc another strike, w^liile, the second sugars will he hotter for 
twenty-four hours’ stirring and the third sugars for fiirty-eight hours' 
stirring before going to the centrifugals. To drive lliesc machines 
electricity has been applied, with indifferent siieeeas, hut they 
have been very eflieicntly driven, each indejieiidciitly ol the 
others in the set, by means of a modification of a iVlton wheel, 
8Uj»j)lied willi water under ]>re.ssurc from a ])um]ang engine. A 
comparatively small stream strikes the wheel with a jiressiiic 
equivalent to a groat head, say 300 feet, anil a.s the quantity of 
water and niimhcr of jets striking tlie wheel can he regulated with 
the greatest ease and nicely, each machine can wit hout danger lie 
quickly brought up to iU full speed wlien jmrging higli-eloss 
sugars, or allowed to run slowly when jmrging low-eloss sugars, 
until thci ht*uvy, gummy molasses have been cx}»c*lled ; and it can 
then he brought up to its full sjreed for finally diyiiig the siigju' in 
the basket, a boon which all practical sugar makera will appreciate. 
The water forced by the force-juimp against the Pelt on ivh^cl.s 
returns l»y a waste-pipe to the tank, from which the force-iiumj* 
takes It again. 

Bkftroot Sugar Manufacture. 

Aliout 1760 the Berlin apothecary Marggraff obtained 
in hi.s laboratory, by means of alcohol, 6 2 per cent, of 
sugar from a white variety of lit^ct and 4 -5 |ht cent, from 
a red variety. At the present day, thanks to the careful 
study of iriany years, the improvements of cultivation, tlie 
careful selection of seed, and suitable manuring, especially 
with Tiitrato of soda, the. average beet worked u]) conteins 
7 per cent, of fibre and 9*? per cent, of and yields 

in Germany 12‘79 per cent, and in France 1 1*6 per cent 
of its weight in sugar. In Great Britain the exiieriments 
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in the cultivation of sugar beets on Lord Denbigh’s estates 
at Newnham Paddox, in Warwickshire, in 1900, produced 
excellent results, both in respect of the weight of the 
beets per acre and of the saccharine value and purity of 
the juice. The average weight per acre was over 25 J 
tons, and the mean iKsrcentagt^ of pure sugar in the juice 
exceeded 15^. The roots were grown under exactly the 
same cultivation ai»d conditions as a crop of mangel 
wurzcl — that is to say, thtjy had the ordinary cultivation 
and manuring of tlui usual root crops. The weight per 
acre, the saccharine contents of the juice, and the quotient 
of jmrity compare favourably with the bcvst results obttiined 
in Germany or France, and with those described in the 
ninth edition of tlie Encyclopmdia liriiannica^ vol. i. 
p. 382, as achieved by the Suffolk farmers, who lietween 
1868 and 1872 supplied Mr Duncan’s beetroot sugar 
factory at Lavenham ; for the wxdght of their roots rarely 
reached 15 tons per acre, and the ])ercentago of sugar 
in tlie jui<!e appears to have varied between 10 and 12. 
On the Ix^st equij»i)ed and most skilfully managed cane 
siigair estates, where the climate is favourable for maturing 
the cane, a similar return is obtained. Therefore, roughly 
speaking, one ton of beetroot may be considered to-<lay as 
of the sjime value as one ton of canes ; the value of the 
refuse (dn})S in one case, as fowl for cattle, being put 
against the value of the refuse megass, as fuel, in the 
other, llefore beetroot liad been brought to its present 
state of ]»erfection, and while the factories for its manipu- 
lation were worked with hydraulic presses for sejueezing 
the juice out f»f the pulp prwluced in the ra|Mn*ies, the 
cane sugar ])la.nter in the West Indies could easily hold 
his own, notwithstanding the artificial comixditiou creatcMl 
and maintained by sugar bounties. But now that so 
great a de^gree of |x*rfoction in the cultivation of the 
roots and their subseqmmt manipulation has been reached, 
and has been 8U])plemerited with Government subsidies, 
a most serious crisis lias come about, and it remains to 
bti seen whetlicr the British (ioverninent will, like that 
of the United States, put on countervailing duties to 
protect their own people from ruin, or be able to persuade 
the Continental Governments to abamhm the sugar boun- 
ties. The immediate effect would be to double the con- 
sumption of sugar in the bounty-paying countries, as a 
conseipienco of reducing the jiricc by more than onwhalf, 
and at the same time English jdanters and refiners would 
be relieved from an unfair and almost fatal eonqKitition, 
dependent both for its existence and intensity not on 
anything in nature or on any jiermanent conditions of 
national life, but on the merest expedients of a time- 
serving ami indefensible policy. 

In beetroot sugar niaiiufaeture the o|)eraUon8 are washing, 
slicing, diffusing, satni-Jiting, sulphuring, evaporation, conceu- 
triitioii, and ouring. 

^Vic/a^^--The roots are brought from the fitjlds by carts, canals, 
and railways. They are weighed and then dumped into a washing 
machine, consisting of a large horizontal cage, submerged in water, 
in which revolves a horizontal sliaft carrying arms. Tlie arms aie 
set in a spiml form, so that in revolving they not only stir the 
roots, causing them to rub against each other, but also force them 
foiward from the receiving end of tlie cage to tlie other end. 
Hero they are discharged (washed and freed from any adherent 
soil) into an elevator, which carries them up to the top of the 
building and deli\crs them into a hopper feeding the slicer. 
Slicers used to be constructed with iron discs about 33 to 40 inches 
diameter, which were fitted with knives and made 140 to 150 
revolutions jxir minute, under the hopfier which received the roots. 
This hopper was divided into two parts by vertical division jilates, 
against the bottom edge of which the knives in tlie disc forced 
the roots, and sliced and pulped them. Sucli machines were good 
enough when the juice was cxjMslled from the small and, so to 
speak, chopi^d slices and pulp by means of hydraulic presses. 
But hydraulic presses have now been abandoned, for the juice is 
universally obtained by diffusion, and the small slicers have gone 
out of use, because the large amount of pulp they produced in 


proportion to slices is not suitable for the diffusion process in 
which evenly cut slices are required, which present a much 
greater surface with far loss resistance to the difl'iision water. 
Instead of the small slicera, machines made on the same principle, 
but with discs 7 feet and iipwaids in diameter, are used. Knives 
arc arranged artmnd their circumfercnoo in such a way that the 
hopper feeding them presents an annular opening to the disc, say 
7 feet outside diameter and 6 feet inside, with the necessary division 
idates for the knives to cut against, and instead of making 140 to 
150 revolutions, the discs revolve only 60 to 70 times Tier minute. 
Such a slicer is ca})able of efficiently slicing 800,000 kilos of roots i 
in twenty- four lioiirc, the knives being changed four times in that 
period, or oftener if required, for it is necessary to change them 
the moment the slices show by their rough appeaianco that the 
knives are losing their cutting edges. 

difliision cells are closed, vertical, cylindrical 
vessels, liolding generally 60 liectolitres or 1320 gallons, and are 
arranged in batteries of 12 to 14. Sometimes the cells are erected 
in a circle, so tliat tlie spout below tlie slicing machine revolving 
above them with a corresponding radius can discharge the slices 
into the centre of any of the cells. In otlier factories the cells arc 
armnged in limjs, and are charged from the slicer by suitable tele- 
scopic i>ips or other convenient means. A circular dis]K>sition of 
tlic cells fatiilitates charging by the use of a pipe rotating above 
tliein, but it reuderc the disposal of the hot s]»ent slices somo- 
w'iiiit di/licnlt and inconvenient. The erection of tlie colls in 
straight liii(*s may cause some little complication in charging, 
but it allows the hot sijciit slices to be discharged upon a travel- 
ling band which takes them to an elevator, an arrangement 
simpler tlian any which is practicable wdicii the cells arc disposed 
ill a circle. Recently, however, a well-known sugar maker in 
Germany lias altered his battery in such manner that instead of 
Iiaviiig lo ojien a largo door below the cells in order to discharge 
them promptly, ho opens a comparatively small valve, and a])plying 
compressed air at the top of llie cell, blow'S the whole contents of 
spent slices uj) a pi]>e to the drying apparatus, thus saving not 
only a great deal of time but also a gi'eat deal of labour of a kind 
winch is both arduous and painful, especially during cold w'cather. 
The slices so blown up, or elevated, are nassed tliroufjh a mill 
wbicb expels the surplus water, and are tlien pressed into cakes 
and dried until they hold about 12 ]>er cent, of water and 88 per 
cent, of beet libre. These cakes, sold as food for cattle, fetcli as 
much as £4 per ton in Hiimania, wliere four or live beetroot factories 
are now at work. A cell when filled with fresh slices becomes the 
head of the battery, and where skilled scientific control can be 
relied upon to regulate the process, the best and most economical 
way of heating the slices, previous to admitting the liot liquor 
from the next cell, is by direct steam ; but as tlie slightest inatten- 
tion or carelessness in the admission of direct steam might have 
the effect of iiiviU’ting sugar, and thereby causing the loss of some 
portion of saccharine in the slices, water lieatcrs are generally 
used, through which water is passed and heated un |ireyiou8 to 
admission to the freshly-lilled cell. When once a coll is fiJj^jcd up 
and the slices are warmed through, the liquor from the adjoining 
cell, wliich hitherto has been running out of it to the saturatorc, 
is turned into the neiv cell, and beginning to displace the juice 
from the fresh slices, runs thence to the saturators. When the new 
cell comes into operation and becomes tlic liead of the battery, 
the first or tail cell is thrown out, and number two becomes the 
tail cell, and so the rounds are repeated ; one cell is always being 
emptied and one filled or charged with slices and heated up, tlie 
latter becoming the head of the battery as soon as it is ready* 

Saturation . — The juice, previously treated with lime in the diffu- 
sion battery, flows thence into a saturator. This is a closed vessel, 
into which carbonic acid gas (produced as described hereafter) is 
forced, and combining with, the lime in the juice foims carbonate 
of lime. The whole is then passed through filter presses, the clear 
juice being run off for further treatment, while the carbonate of 
lime is obtained in cMikes which are taken to the fields as manure. 
The principal iiuprov^tmeut made of recent years in this portion of 
the process lias been the construction of pqies through which the 
carbonic acid gas is injected into tlie juice in such a manner that 
they can be ly withdrawn, and a clean set substituted. The filter 
presses remain substantially unchanged, although many ingenious 
but slight alterations have been made in their details. The juice, 
which lias now bocomo comjmrativoly clear, is aj^in treated with 
lime, and again passed through a saturator and filter presses, and 
comes out still clearer than before. It is then treated with sul- 
phurous acid gas, for the purpose of decolorization, again limed 
to neutralize the acid, and then passed through a third saturator 
wdierein all traces of lime and sulphur are removed. 

A process for purifying and decolorizing the juice expressed 
from be,etroots by the addition of a small quantity of nianganate 
ol lime (20 to 60 grammes per hectolitre of juice) unaer the inmienoe 
of an electric current, was vrorked with considerable success in a 
factory in the department of Seine-et-Mame in the year 
1900-01. A saving of 40 per cent, is stated to be effected in lime* 



BEFININO] 


SUGAR- 


47 


The use of sulphurous acid gas is entirely abandoned, and instead 
of three carbonatations with corresponding labour and plant only 
one is required. The coelticient of purity is increase(t, and tli« 
viscosity of the juice dinunished. The total saving eifected is stated 
to be eijuivalent to 3 francs per ton of beetroot worked up. This 
system is also being tried on a small scale with sugar-eano juice in 
the West Indies. If by this jirocess a more perfect defecation and 
purification of the juice is obtained, it will no doubt be highly 
tenoficial to the cane planter, though no great economy in lime 
can be ettected, because but very little is used in a cane factory in 
• comparison with the amount used in a boot factory. 

Evaporation and C'rystalUzalmn,—^^\\^ clear juice thus obtained 
is evaporated in a multiple elfect evajKirator and crystallized in a 
vacuum pan, and the sugar is purged in centrifugals. From the 
centrifugal the sugar is cither turned out without washing as raw 
sugar, only fit for the refinery, or else it is well washed with a 
spray of w'atcr and air until wliite and dry, and it is then ottered 
in the market as refined sugar, although it has never passed through 
animal charcoal (bone-black ). The processes of evaporation and 
concentration arc curried on as they are in a wine .sugar fiudory, 
but with this advantage, that the beet solutions arc freer from 
gum and ghniose than thoso obtained from sugar-canes, and are 
therefore easier to cook. 

Curing . — There are various systems of purging refined, or so- 
oallcd refined, sugar in centrifugals, all designed with a vieur of 
obtaining the sugar in lumps or tablets, ho as t<i ap]M‘ar m if it had 
been turned out from moulds and not from centrifugals, and great 
ingenuity and large sums of money have been spent in jierfecting 
those different systems, with more or le.ss happy results. But the 
great achievement of recent manufacture is tin; production, with- 
out the use of animal charcoal, of a cheaper, but good and whole- 
some, article, in a|)[)carance equal to ri^liiied sugar foi* all intents and 
purjKJses, exc(!pt lor making preserves of fruits in the old-fiishioned 
way. The wholesjile jam manulacturei-s of the pivscnt day use this 
sugar ; they boil the jutii in vaono, and secure a product that will 
last a long time without deteriorating, but it lacks the delicacy 
and distiiictiv(? Ilavour of fruit preserved by a careful houseketqier, 
who boils it in an open pan with cane sugar to a less density, 
though exposed for a short time to a grcjater heat. 

CarhmuUaUtni . — The (jarbonic acid gas iTij«*c,U‘-d into the highly- 
limed juice in tlu^ saiturators is made hy the caleiiiatioii of limestone 
in a kiln provided with tliree cleaning doors, so arranged as to 
allow the hme to he removed simultaneously from them every six 
hours. The gas generjited in the kiln is tak(*ii oil* at the top by a 
pipe to a gas-washer. In this it jiasses through four sheets of 
water, hy wbi(th it is not only freed from any dust and dirt that 
may have come over with it from the kiln, but is also cooled to 
a temperature which permits an air-pump to withdraw the gas 
from the kiln, through the gas-washer, and force it into the 
saturators, without overheating. In some fact<iri<!8 for refining 
sugiir made from beet or canes this system of carhonabition is 
used, and cnahh‘-s the refiner to work with syrups distinctly 
alkajjne, and to economize a notable amount of animal charcoal. 


liEFINING. 

Briefly, sugar- refining consists of inciting raw or un- 
refined sugar with water into a syrup of 27*" to 28" 
Beau mo, or 1230 specific gravity, pas.sing it through 
flitting cloth to remove the sand and other matters in 
mc^anical suspension, and then through animal cha- 'joal 
to remove all traces of colouring matter and lime, thus 
producing a perfectly clear wliite syrup, which, cooked in 
the vacuum pan and crystallized, becomes the refined sugar 
of commerce. 

MdVmg Ai/w.— The melting pans are generally cimular vessels, 
fitted with a {Hirforated false bottom, on .which the sugar to he 
melted is dumped. The pans are provided wdth steam w’orms tc» 
keep the mass hot as required, and with mechanical stiri’era to 
keep it in movement and thoroughly mixed wdth the water and 
sweet water which are added to the sugar to obtain a solutimi 
of the specific gravity desired. Any sand or heavy matter in 
8us})en8ion is allowed to I’all to the bottom ol the pan into the 
“sandbox” before the melted sugar is nin off to the cloth filters. 
In a process employed with groat success in some refineries the 
raw sugars are w’ashed btfforo being melted, and thus a puror 
article is obtained for subsequent treatment. In this ]n'ocess the 
raw sugar is mixed with a small amount of syrup so as to foi’m **- 
suitable magma, and is then i*un into a continuous centrifugal, 
where it is sufficiently w’ashed, and from whicli it runs out, coni- 
jiarativcly clean, into the melting ]>an8 described above. 

Filierl^^ny\QV bag filters arc generally used for clearing the 
melted liquor of its mechanical impurities. They were intrcKiuced 
years ago by tlie man whose name they still retain, but they arc 


very dittei*ent iu construction to-day from what they were when 
iii-st employed. They consist of tanks or cisterns fitted with 
“heads” from which a number of bags of specially woven cloth 
are suspended in a suitable manner, and into which the melted 
sugar or litpior to be filtered Hows iVom the melting ]>au8. The 
bags, though 60 inches or more in cireurniei enee, are folded up in 
Hueh a way that a slieath about 15 inches in circiimrereuco can 1 m» 
passed over them. Thus a maximum of filtering surface with a 
minimum of liquor iu each bag is obtained, ami a lar greater num- 
ber of bags arc got into a given area than would otherwise b« 
jwssiblc, while the danger of bursting tin; bags bv leaving them 
unsiip[M>rtcd is avoided. As the litpior goes on liFteriiig througli 
the bags they giadually get filled up with slime and sludge, and 
the clear luiiior ceases to run. Steam is then turned on to the 
outside of the hags and sheaths, and hot water is nm through 
them to w'ash out all the sweets they contain. Large doors at the 
side of the cistern are tlieii opened, and as soon as the hags are 
cool enough they arc removed at the expense of very exacting 
labour and consiocrahle. time, and fresh hags and sheaths are fixed 
in their places rt^ady for filtering (Vesh liquor. The dirty hags- 
ainl sheaths are then washed, niangle<l, and dried, and nuide ready 
for use again, lii a relinery in Nova Scotia a system has been 
introdueed hy which a travelling crane above the hag filters lifta 
up any head bodily with all its liags attached, and runs it to the 
mud and washing tanks at the eiul of the hattiM-y, while another 
siniilur crane dro’ps another head, fitted with iresli hags, into the 
]ilace of the one just removed. The whole operation of thus 
changing a filter occupies about ten ininuti's, aiuf there is no need 
for any one to enter the hot eistevn to detach tlic bags, wliieh are 
removed in the ojicn air above the mud tank. By this aiTaiige- 
nient tlie woj k of a rclineiy can be carried on witli about one- 
half the cisterns otherwise n^quired, heeause, although it does not 
reduce the number of bags rciiuired per day for a given amount of 
w'ork, it enables the reliner to use one eishu ii twice a day with 
fresh hags, instead of only once as heretofore. In some refineries 
the travelling cranes are now run by electricity, w-hieh still further 
facilitates the work. Another method of tuialding more work to 
be done in a given time in a given cistern is the use of a bag twice 
tlio ordinary lengJi, open at both ends. Thia being folded and 
placed in its sheath is attached hy lw>th ends to the head, so that 
the melted liquor runs into both oi»oning8 at tin; same time. The 
mad collects at the bottom of the U, and allows the upper part of 
the bug to filter for a longer time than w’ould be the ease if the 
liottom end were dosed and if the bag hung straight like the 
letter I. 

The clear, bright syru}) coming from the hag filters passes to 
the charcoal cisLt rns oV filters. These are large cylindrical vessels 
from 20 to 50 feet high, and of such diameter as to bold a given 
quantity of animal charcoal (also called “bone-black” and “char”) 
in ])roportion to the conicmiilatcd output of the. refinery. A vcrjjr 
usual size of e.’stern forming a convenient unit is one that wfill 
bold 20 tons of char. Each (ustern is litted with a perforated 
false bottom, on whicrh a blanket or Bpecially woven cloth is ])laeed, 
to receive the char which is jKrnrcd in from the ton, and packed as 
evt;nly as possible, until Urn cistern is filled. Ihc; char is then 
“ settled ” ny w^ater being slow ly run on to it, iu order to prevent 
the syriij) making channels for itself and not permealing the 
whole mass evenly. The cistern being thus jwieked and stitUcd 
is dose,d, and the syrup from the hag filters, healer! to nearly 
boiling-point, is admitted at the to]» until the eist«*rn is quite full. 
A small pip** entering below' the false hotlmii allows the air in the 
cistern to eseapt; lis it is disjilueed by the water or syniji. In some 
refineries this ])i|H;, W'hich is carrir*d up to a higher level than the 
top of the cistern, is fitted with a whistle which sounds os long as 
the air escapes. When the sound ceases the cistern is knowrn to 
]»e full, and tin; entrance of further water or syru]) is stoiijied. 
The syrup in tin* cistei’n is allowed to re.main tor about twelve 
110111*8, hy W'hich time tlie char will have ahsorbcrl all the eoloiiring 
matter in it., as well as the. lime. A cistern w’ell pjwkcd with 20 
tons of char w’ill hold, in addition, about 10 tons of syrup, and 
after settling, this can he jireswrl out hy allowing second (|ujuiiy 
syrup, also heaterl to neaily hoiIing-]M»int, to enter the cistern 
siow'ly from the top, or it mav he. jircssed out hy boiling W’ater. 
By carefully wntching the /low from tlie discharge rock of the 
cist<;rn the change from the first liquor to the next is easily de- 
tected, and the discharge is diverted fiom the canal lor the first 
litiuor to the canal for the second li(]uor, and re(]uired, 1.0 

the canals for the tliird and fourth liqiiom. Final y, boiling water 
is admitted and forces out all the last liquor, and then continues 
to run and wash out the sw'cets until only a trace remainH. Jhis 
weak solution, callBcl “sttcct water,” is sometimes used ioi- t- 
ins the raw suijar, or it is evoiH.rati’d iii a iniiltiple efieet a .i«ratns 
to 27“ Htaurm! deiisitv, Jiassed IIirouKh the ehar Idler, am) eooUd 
in the vaemim r»n like tlie oilier ImI''*’™- 

come away, cold water is fiassed tlirougli tlie eliar until no tiaro 

of lime of sulphate of lime is found in it ; then a 

at the liottom of the cistern is oiienod, and the washed and spent 
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char is removed. In most modem refineries the cisterns are so 
arranged that the spent char falls on to a travelling band, and is 
conducted to an elevator which cairies it up to the drying floor of 
the charcoal kiln, 

Retorts for Rehumiv^ Char , — The kilns arc made with either fixed 
or revolving ret oils. The former |)erha))s jiroducc a little better char, 
but the latt<3r, working almost automatical Iv, require leas labour 
and attention for an equal amount of work, and on the whole 
have proved very satisfactory. From the diydng floor on which 
the spent char is heaped up it falls by gravitation into the retorts. 
Those are set in a kiln or oven, and arc kept at as even a tempera- 
ture as jK)ssible, corresponding to a dull cheny-red. Helow each 
retort, and attaiihed to it, is a cooler formed of thin sheet-iron, 
which receives the liot char as it passes from the retort, and at 
the bottom of the cooler is an arrangement of valves which permits 
a certain amount of char to drop out and no more. AVith the 
fixed retorts these valves are worked from time to time by the 
attendant, but with revolving retorts they are worked continuously 
and automatically, and allow from sixteen to tw'cnty-four ounces 
of char to escape per minute from each cooler, and so make rmnn 
in the retort above for a corresponding quantity to enkr from the 
drying floor. The rebiimt and cooled char is collected and sent 
back to the char cisterns. In the best appointed refineries the 
whole of the work in connexion wdtli tne char is ])erformed 
mechanically, with the exception of ))acking the filter cisterns 
with fresh char and emptying the spent and washed char on to 
the carrving bands. In former days, wdien refining sugar or 
“sugar baking” was supposed to be a mystery only underatood 
by a few of the initiated, there was a place in the rcfinoiy called 
the “Secret Room,” and this name is still used in some refineries, 
where, however, it applies not to any room, but to a small cojiper 
cistern, constructed ivith five or six or more divisions or small 
canals, into which all the cliarcoal cisterns discharge their liquors 
by pipes led up from them to the top of the cistern. Fatdi pipe is 
fitted with a cock and swivel, in such a manner that tlic liquor 
from the cistern can be turned into the proper division according 
to its quality. 

Vamium Pans and Receivers . — The filtered liquors being col- 
lected in the various service tanks according to their qualities, are 
drawn up into the vacuum pans and boiled to crystals. These arc 
then discharged into largo receivers, w’hich are generally fitted 
with stirrers, and from the receivers the cooked mass paa.sea to the 
centrifugal machines. As in the beetroot factories, these inachiiicH 
work on different systems, but nearly all are arranged to turn out 
sugar in lumps or tablets presenting an ajijiearanoe similar to that 
of loaf sugar made in moulds, as this kind of sugar meets with 
the greatest demand. Granulated sugar, so (tailed, is made by 
passing the crystals, after leaving the centrifugals, through a large 
and Sghtly inclined revolving cylinder with a smaller one inside 
heated by steam. The sugar fed into the upiHjr end of the cylinder 
gradually works its way down to the lower, showering itself upon 
the heated central cylinder. A fan bla.st enters the lower end, and 
passing out at the upper end, carries off the vapour jiroduced by 
the drying of the sugar, and at the same time assists the cva])oi'a- 
tion. The dry sugar then passes into a rotating screen fitted wdth 
tw'o meslies, so that three grades of sugar are obtained, the 
coarsest being that which falls out at the lower end of the revolv- 
ing Bcroon. 

RecerU Improvements . — Systematic feeding for the vacuum jmn 
and systematic washing of tne massecuite have been recently intro- 
ducocL not only into refineries, but also into sugar houses or 
factories on plantations of both cane and beetroot, and great 
advantages have resulted from their emnloyraent. The first- 
mentioned proce.ss consists of charging and feeding the vacuum 
pan with the richest syrup, and then as the crystals form and this 
syrup becomes thereby less rich the pan is fed with synij) of lower 
richness, but still of a richness equal to that of the mother-liquor 
to which it is added, and so on until but little mother-liquor is I 
left, and that of the |)oore,st quality. The ^stematic w'ashing of , 
the massecuite is the reverse of this jirocess. When the massecuite, ' 
well pugged and nrepaivd for purging, is in the centrifugals, it ' 
is first washed witii syi-un of low (icnsity, to assist the seqHiration 
of mother-liquor of similar quality, this w'ashing being supple- 1 
mented by the injection of pure of high density, or | 

“olairoe,” when very white sugar is ivquiiwl. Tlui manufacturci-s i 
who have ado^ited this system assort that, as conqiared with other 
methods, not only do tney obtain an increased yield of sugar of 
better quality, but that they do so at a less cost for running their 
machines, and with a reduced exj»enditure in sugar and “claircc.” 
“Clairce” is the French term for syrup of 27* to 30* Beaura(S 
specially prepared from the purest sugar. (a. Cn.) 

Statistics. 

The foregoing sketch of the principal processes em- 
ployed in making sugar from canes and beetroot, and in 
refining the raw sugar produced from both of these sugar- 


bearing plants, may bo conveniently supplemented by a 
brief review of the progress made by the sugar industry 
since 1887 and its state at the present time, showing the 
importance and magnitude of the trade interests involved, 
and the serious extent to which these interests and those 
of the public at largo in all countries are affected by the 
incidence of the sugar bounties. 

Tables are annexed containing statistical statements 
relating to the production of sugar and the sugar trade. 

Commerce. 

Since the article on sugar in the earlier volume of the 
Eiicyclopaidia Jiritannica (ninth edition) was written, the 
sugar trade of the world has grown considerably in volume. 
The system of protection then existent in European coun- 
tries producing beet sugar offered and paid bounties, 
directly or indirectly, to nianufaeturcrs and refiners on 
their exports, and to growers on th(*ir crops ; and until 
(jiiite lately it successfully witlistc^od all attempts to upset 
it. Under this system tlie produc^tion of sugar in bounty- 
paying countries lias been encouraged and pushed far 
beyond the limits it could liavc reacdnxl without 8»tate 
aid. At the same time the consuniiition of sugar among 
the mass of their populations has been greatly restricted 
owing to the deanicss of tlio commodity, caused by heavy 
excise duties imposed mainly to provide for the payment 
of the bounties. The very large quantity of output made 
available for export under these exceptional conditions 
has brought about the flooding of the Ikitish and other 
markets with sugars at dciprcssed prict;s, not unfrequently 
below the prime C(^st of production, to the harassment 
of important industries carried on by British refiners 
and sugar - growing colonies. In these circumstances, 
the British Government sent out invitations ou the 2nd 
July 1887 for an International Conference to meet in 
London. I'hc conference met, and on the 30th August 
1888 a convention was signed by all the Powers re}>re- 
sented except France — namely, by Amstria, Belgium, 
Germany, Great Britain, Italy, the Nethoilands, Bussia, 
and S})ain. France wdthdrew because the United States 
was not a party to it. The first article declared that 
“The High (.Vintracting Parties engage to take siudi 
measures as shall constitute an absolute and complete 
guarantee that no oi>en or disguised bounty shall be 
granted on the manufacture or oxjiortation of sugar.” 
The seventh article i>rovided that bountied sugars 
{ieiicres must be excluded from import into the 

territories of the signatory Powers, by absolute prohibition 
of entry or by levying thereon a sjiecial duty in excess of 
the amount of the bounties, from which duty sugars com- 
ing from the contracting countries, and not bounty-fed, 
must be free. I'he convention was to be ratified on the 
1st August 1890, and w^as to be jmt in force on the 1st 
September 1891. 

The convention of 1888 was never ratified, and it is 
doubtful wliether its ratification w’as urged, for a Bill 
introduced by the British Government in 1889 to give it 
effect was not pressed, and it was manifest that there was 
hesitation— which presently became refusal — to uphold the 
policy of the penalties on the importation of bountied sugar 
imjxjscd by tho seventh article, without which tlie conven- 
tion would be so much waste pajjer. 

Eight years later, on Ist August 1896, the bounties 
offer^ by the Governments of Germany and Austria- 
Hungary were approximately doubled, and France had a 
Bill in preparation to increase hers corresjiondingly, 
although it was computed that they were even then 
equivalent to a grant of £3, 5s. per ton. So wrote Mr 
Chamberlain, the Colonial Secretary, on the 9th Novem- 
ber following, to the Treasury. The minute plainly 
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stated that it had become a question whether the con- 
tinued enjoyment of advantages resulting from the 
importation of cheap bounty-fed sugar to some British 
industries did not involve the ruin of the British sugar- 
producing colonies; and that he was not prcimred, as 
Secretary of State for the Colonies, to accept thv, re- 
sponsibility of allowing matters to take tlieir course, and 
to acquiesce in the }K>licy of non-intervention hitherto 
pursued in regard to the bounties without liaving satisfied 
himself as to what sudh a policy might entail as regard(*d 
both the colonies and the Exchequer ; nor would he think 
it right that the Government should adhere to their then 
attitude on the question, without knowing as clearly as 
possible its cost to the welfare and stability of an ini- 
porta,nt part of the Empire and to industries in whic^h 
English capital was largely invested. Mr C-haniberlain • 
concluded by asking whether the Treasury would consent 
to sending a Jloyal Commission to the West Indies to 
inquire into the effect of the foreign sugar bounties on 
their principal industry. 

Here were plain words, and they expressed a plain 
purpose. The Treasury without delay accepted the pro- 
posal, and a Iloyal Commission jirocf'cded to the West 
Indies in Decomlwr 1896, and reported a few months lat(T 
in 1897. Only one commissioner, however, denounced the 
bounties as the real cause of the utter breakdown of trade 
and of the grievous distress which all three had witnes&<!d 
and fully acknowledged. But the minute and Commis- 
sion were not barren of result. A fresh Coiiference of the 
Bowers assembled at Brussels, on the invitation of the 
Belgian Government, on the 7th June 1898; and 
although the British delegates were not eni] lowered to 
consent to a penal clause imposing countervailing duties 
on bountied sugar, the Belgian Premier, who ]jresided, 
was able to assure them that if Great Britain wwld agree 
to such a clause, he could guarantee the accession of the 
Governments of Germany, Austria, Holland, and his own. 

S Mr Ozanne to the Kevenue Secretary, India Office, 1 8th 
une 1898 (East India Sugar (C. 9287], 1899, p. 17).] 
The representative of India added, “It is certain that 
neither France nor Russia could afford to remain out- 
side, and it is ])robable they will readily join.” Ho was, 
howtjver, mistaken. A few days later the Conference 
met for its seventh and final sitting. Of all the countries j 
represented — Germany, Austria-ITuiigary, Belgium, Siiain, 
France, Groat Britain, the Netherlands, Russia, and 
Sweden — only one, namely France, was ojiposed to the 
complete suppression of all export Ixmnties, direct or in- 
direct ; and Russia declined to discuss the question of her 
internal legislation, contending that hei- system did not 
amount to a bounty on exj)ortati<)ii. [The British 
Delegates to Lord Salisbury, 27th June 1898 [C. 
8938], 1898, p. 3.] 

Apart from the proceedings at the sittings, much of the 
acitual work of the Conference was done by informal dis- 
cussion, undertaken to discover soing means of arriving j 
at a common understanding. Was a compromise possible 
which would bring about a satisfactory settlement ? The 
British delegates wrote that it ap^Kjared tluit there were 
at that time but two methods of securing the suppression 
of the bounty system — an arrangement for limitation of 
the French and Russian bounties acce])table to the other 
augar-producing States, in return for the total abolition of 
their bounties ; or, a convention between a certain minilier 
of these States, providing for the total suppression of their 
bounties, and for the prohibition of entry into their terri- 
tory of bounty-fed sugars, or countervailing duties jiro- 
hibiting importation. The United States, they Siiid, had 
closed her markets by these means; and now England 
and India were become essential to the bounty-paying 


countries; and should their markets also be closed, the 
speedy abolition of the bounty system, which was felt to 
press heavily on the States having recourse to it, nuist 
follow ; while if these markets were left open, a worse 
state of things might result, by the increase of the bounties 
in various countries. [Ibid,, p. 4.] 

The Belgian Government thought a compromise might 
b(i i»ossible. A proposal was annexed to the j^rroch-verUil 
of the final sitting, and the president closed the first 
session of the Conference on tlie 2r)th Jun(? 1898 with 
tht'. expression of a hope that the delegates would soon 
reassemble. [Jhid., pp. 56, 57.] 

The annual aggregate output of canc and date sugar in 
India was short of 4,000,000 tons. Exjiortation had long 
ceased, partly owing to the bountied competition of beet 
sugar, and partly because the people had become able Ui 
afford the consumption oi a greater quantity than they 
prcxluccd; and German and Austrian sugars were jxmr- 
ing into the country to su]»i|)ly the deficiency. But the 
importation of foreign sugar, cheajiened by foreign State 
aid to a price w^hich materially reduced the fair and 
reasonable ]irofit of native cultixators, and with that profit 
their ability to meet canal charges and pay the. logitiinati; 
return on jiublic funds invested in irrigation works, was a 
state of things the Indian Government could not acce])t, 
and no time W'as lost in following the example set by 
America. On the 20th March 1890 an Act, authorizing 
the impf)sitio!v of countervailing duties on bounty-fed 
articles at the port of imjiortation, w'as passed by the 
C/Ouneil of India, and received the assent of flic Oovernor- 
Ooneral. [East India (Sugar) [C. 9287], 1899, j)p. 19 
and 89.] 

This decisive ste]> W’as not long in making itself felt in 
the clianceries (if Europe. In October 1 900 a (tonditional 
agreement for tlui reduction of the bounties was made at 
Paris between France, Germany, and Austria-Huiigary ; 
in February 1901 th Belgian Government jiroposed a 
new session of the (’onferenco of 1898, and on the 16th 
I)(;c(‘mbcr following Brussels welcomed on(‘e more the 
dtiegates of all the Powcirs, with the exce])tioii of Russia, 
to the eighth Euroiiean Sugar Bounty Confer(‘ii(.‘e sinc(*. 
that of Paris in 1862. Tlio discussion lasUni over eight 
sittings, but the Conference, to wiiich the Britisli delegates 
had come with jiowers to assent to a ]ienal clause, arri\’cd 
at an understanding, and a cemvention was signed in 
hlarch 1902. 


The*, full i(‘xt iu Frnich, \\ilh an Kaglish tniiiKiatiou, (»f Ihc 
8ugar Convenlioii, signt'd at lirussols on tin* r)tli March 1002 hy 
tli« phiniiMitcntiaries of thn (Jovcruinriits of (Jcnnaiiy, >\iistria- 
Iluiigtiry, lifilgiuiu, Sjiain, France, (livat Rritain, Italy, Ilia 
Netherlands, and Sweden, will ho found in a return jnese.nfed to 
Parliament in April 1902 (Miseellaneous No. h, 1902, (\1. lOVij. 

The following is a summary : — 

ArlirU 1. — Tlio High Onitraeting Parties agree, from the date of 
putting in foiw this present ConMnition, to su]U)ress the direct, and 
indirect Bounties whmh might benefit the jiroduetion or export of 
Sugar, and not to establish Bounties of this kind dining the wh^'le 
duration of the Convention. The agivement applies to cMoftc 
tioncry, chocolate, and all analogous jirodiiet-s eontaining siiger 
artifi«*ially iiK'orporated in a notahh^ jnoportion ; and to all 
advantAgi'S, resulting directly or indirc'ctly for ]»rodueers, from 
fiscal legislation, including: (n) Direct Bounties gian led to exports; 
(//) and to prodindioii ; (e) total or jiartial exemption froiu taxa- 
tion as to any ]»art of the output ; hO advantages di'i’ived tioin 
excess of yiehl ; (e) and from the exaggeration oi driiwhaek ; 
(/) and from any Surtax in excess oi the rate tixi'd by Article d. 

vtWieIc 2.- -Sugar fai'tories and re fineries <»f all kinds are to he 
placed in bond, and worked under the eonliniioiis sup(‘r\iHion of 
revenue officers; and finished sugars are to he stoied in bonded 


rarehouHcs. . * _ 

JrhWr 3.— The Surtax is limited to u maxirniini of 6 francs per 
00 kilosramm™ ( = 2s. jicr rwt. or 4’2. Hfl. Jier ton) for 
“fined and asRiinilable sudors ; and of u Imm-s ,.0 ceiitmieH per 100 
ilogrammes ( = 2s. 2*8d. per cwt., or 4s. 8Jd. jier ton} for 
the'r sugars. 

b. lA. — 7 



50 


SUGAR 


[statistics 


The Surtax is the diflforcnce between the rate of duty imiwsed 
on imported foreign sugar and the rate of duty or tax imposed 
on the home j)ioduct. The provisions of this artiele do not 
apply to import duties on sugar imposed by eountries that do 
not produce sugar, nor to the by-ju'oducts of sugar manufacture 
or of refining. 

Article i. — The High Contracting Parties agi'c<* to inijiosc a 
special duty on the importation into tlieir respective territories of 
sugars from countries that grant Hountiea cither on production or 
exi)ort. Tliis duty shall not be less than the amount of tho 
Bounties direct or indirect granted in the country of origin ; and 
each of the parties reserves the right to prohibit the importation of 
bouiitied sugars {sucre primes). 

In order to compute the advantage which may be derived by the 
imposition of an excessive Surtax as specified in paragraph / of 
Article 1, the Surtax, at the agreed rate fixed by Article 3, is 
deducted from such excessive Surtax, and the half of tho diflbrenee 
is considered to repres<‘nt Bounty. A Permanent Commission, 
instituted by Article 7, will have the right, on the demand of a 
Contracting Party, to revise the rate imposed in excess. 

Article 5. -' The High Contracting Parties agree to admit, at 
tho lowest rate of import duty, siij^rs of any of the contracting 
countries, or of any Colonies or Possessions belonging to them 
that do not grant Bounties, and to which tho obligations imposed 
by Article 8 apply. 

"Caiie and beet sugars shall not be subjected to dilferent rates of 
duties. 

Article 6.' -Spain, Italy, and Sweden are exem]»t from the 
obligations of Articles 1, 2, and 3 so long as they do not export 
sugars ; but they agree to make their sugar legislation conform to 
the provisions of this Convention, within a year, or earlier if 
l> 088 ible, iVom the tiling when the Permanent Commission gives 
notice that the, above-mentioned condition has cease<l to exist. 

Ariulv. 7. — The High Contracting Parties agn‘c to establish a 
Permanent Commission to watch tho execution of the provisions of 
this Convention. 

This Commission shall be composed of the Delegates of the 
Contracting Powei’s, and a Porman«jnt Bureau will be connected 
with it. It will elect its President, and it will sit at Brussels, and 
assemble at the suniuious of the President. 

The duties of the Delegates will be ; — 

{a) To ascertain whetlier the Contracting States any Piounty, 
direct or indirect, is gjvinted on production or export of sugar ; 

{b) Wlmther tho States naiiied in Article 6 continue to conform 
to the conditions of that Article ; 

(e) Whether any Bounties exist in non -signatory States, and fo 
estimate their amount for the purposes of Article 4 ; 

(d) To pronounce an opinion on contested points ((/Kcstions 

liiigieuses ) ; 

(e) To consider rc<iuo.sts for admission to the Union made b^' 
non -signatory Slates. 

The Permanent Burean shall collect, translate, arrange, and 
publish information of all kinds re.specting lcgislati<m on, and 
statistics of, sugar, not only in conlnicting countries, but in all 
other countries. 

The High Contracting Parties shall transmit to the Belgian 
Government, which shall forward them to the C«)mmission, all 
laws, regnlatimis, Ac., and full statistical information respec'ting 
sugar in their countries. 

Austria and Hungary shall bo considered separately as Con- 
tracting Parties. 

The first meeting of the Commission shall he held in Brnssel.s, 
under the auspices of tho Belgian Government, at least three, 
months before the present Convention comes into force. 

The Commission aliall only have the duty of examination and 
report. It shall forward tho Report to the Belgian Government, 
which will <*omniunieate with the Powers interested, and at the 
request of any one of them shall convoke a conference to take 
decisions and measures, as circumstanees may demand. 

The ExaTuinatious and Valuations referred to in mragi’aphs b and 
r will ho hiiuling on the Contracting Powers, and will take etfeet 
in two months’ tilne, at tho late,.st, after being determined by a 
majority*’ voty, each Conlraeting Party Imving one vote. An 
appeal is to lie to a fresh meeting of tho Commission. 

The expenses of the establishment and working of the Ponnunent 
Bureau and Commission, the salaries of the Delegates excepted, 
shall be borne by all the Contracting States, suhjee-t to equitable 
division of the same. 

Article 8. — The Partie.s agree for themselves, their Colonies and 
Possessions — an exception being made, for the self-governing 
Colonies of Great Britain and the British East Indies— to pix*- 
vent Boiinty-fed sugar, which has traversed territory of a con- 
tracting State, from enjoying the advantages of this Convention 
in tlie mai'ket of destination. 

Article 9. — States not jiartics to this Convention will, on 
rtM|Ue8t, and after approval by the Permanent Commission, he 
admitted to it. 


Article 10. — The Convention will come into force on Ist Sep- 
tember 1903, and remain in force five yeara from that date ; and 
tbenceforwai*d, in ease no Stale denounces it twelve months before 
the 1st September 1908, it will remain in force for a year, and so 
on from year to year. The denunciation will only have effect on 
the party making it. 

Article 11.— The provisions of tl»e Convention apply to the 
over-sea Colonies and Pfwsessions of the parties, those of the 
Netherlands and Great Britain excepted, save as regards tho pro- 
visions of Articles 5 and 8. 

Article 12. — The Convention shall be ratified at Brussels on or 
before 1st February 1903. 

The Pl€ni]>()tcntiarie8, having signed this Convention, agreed to 
a Final Protocol. 

As regards Art-ielc 3, they agreed that the object of the Surtax 
is the efficacious protection of the market of each ])roducing country, 
and that it might be increased in respect of sugars (foriiing from any 
State in excessive quantity, and so iiivarling a home market, not 
as the result of a fmditious increase of priee by agreement between 
j»roduoci*s, but as the consequencji of actual economic inferiority. 

The Permanent Commission will decide the question by a 
majority vote, and the increase of the Surtax is limited to 1 franc 
]>er 100 kilogrammes ( = 4 *877^1. j)cr ewt., or 8s. l^d. ])er ton). 

As rcgai-ds Article 1 1, the Ooveinments of (ireat Britain and tho 
Netherlands ageeed that, during the existence of the Convention, 
no Bounty, direct or indirect, or preference as against foreign 
sugars, shall be given to sugars of their Cuh)nies, in their respective 
countries. 

The Hruasols Convention of 1902 — if it be ratified — 
will jmt an end fo a costly system, mischievous in prin- 
ciplti, wliich has bimefitcd a comjiaratively small number 
of peojde at the expense of unmerited and wholly un- 
necessary ]>rivation to the greater part of the population 
of the Continent ; and it will constitute international 
legislation of a novel type which may prove beneficial 
to the world at largo, for it will be a veritable organic: 
law ruling a great trade under the common sanction of 
the leading Europcvin Powers. 

The rates of the bounties it will remove are given in the 
subjoined table : — 

Tabi.k I. 


I Amounts (reduced to English nionej^)er cwt. avoirdupois) of tho 
j total net sugar bounties p'anted by ISuroprun Powers, according 
I to the computation issnecl by the Secretary of the United States 
i Treasury on the, 12th December 1898. Tliis forms the basis on 
which the Uintt‘rl States countervailing duties are now being 
! levied (July 1902) on all sugars imported from the eountries 
I specified ; — 
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• ’I® **“«, “®* ?!’? t*>® Prodvdi^ of Sugar I the angar trade, 

in the world, but only the quantities of sugar dealt with'^in j included :— 
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Tlic production of India, for instance, is not 


Table II. 

The world’s trade m avoinlupois at decennial periods from 1840 to 1870 inciusive, and yearly from 

1871 to 1901 inclusive, with tlie i^erceutage of beet sugar and the average price jier cwt. in sliil lings and pence. 

Tons avoirdupois of ?.240pound9==l010kiloKramines. 


Year. 

Cane. 

Beet. 

Total. 

Per Cent. 
Beet. 

A verage 
Price 
per Cwt 

Year. 1 

Cane. 

1840 

1,000,000 

60,000 

1,150,000 

4-35 

s. 

48 

d. 

0 

1881-85 

2, .351,000 

1850 

1,200.000 

200,000 

1,400,000 

14-29 

40 

0 

1S8.5-86 

2,339,000 

1860 

1,. 51 0,000 

389,000 

1,899,000 

20-43 

35 

0 

1886-87 

2,345,000 

1870 

1,585,000 

831,000 

2,416,000 

.34-40 

32 

0 

1887-88 

2,465,000 

1871-72 

1,699,000 

1,070,000 

2,619,000 

38-95 

2t 

9 

1888 89 

2,263,000 

1872-73 

1,79.3,000 

1,210,000 

3,003,000 

40-29 

24 

8 

1889 90 

2,069,()()() 

1873-74 

1,840,000 

1,288,000 

3,128,000 

41-17 

22 

10 

1890- 91 

2,555,000 

1874-75 

1,712,000 

1,219,000 

2,931,000 

41-69 

20 

1 

1891-92 

2,852,000 

187.5-76 

1,590,000 

1 1,343,000 

2,933,000 

45-78 

18 

1 

1892 -93 

3,045,000 

1876-77 

1,673,000 

: 1,045,000 

2,718,000 

38-44 

22 

8 

1893-94 

3,490,000 

1877-78 

1.82,5,000 

1,419,000 

3,244,000 

43-74 

23 

0 

1894-95 

3.530,000 

1878-79 

2,010,000 

, 1,571,000 

3„58],000 

43-89 

19 

2 

1895-96 

2.830,000 

1879-80 

1,852,000 

1,402,000 

3,214,000 

43-21 

19 

3 

1896-97 

2,864.000 

1880-81 

1.911,000 

1,748,000 

3,659.000 

4613 

20 

4 

1897-98 

2,898.000 

1881-82 

2,060,000 

1,782,000 

3,842,000 

46-38 

20 

4 

1898-99 

2,995,000 

1882-83 

2,107,000 

2,147,000 i 

4,254,000 

50-47 

20 

2 

1899-1900 

2,90-1,000 

1883-84 

2,323.000 

: 2,361,000 j 

4,681,000 , 

.50-40 

16 

8 

1 1900-1901 

2,850,000 


lleet. 


Total. 


I't* r (.’eiit. 
Bout. 


2, *''.45,000 

2.223.000 

2.733.000 

2.451.000 

2.725.000 

3.633.000 

3.710.000 
3, .501, 000 

3.428.000 

3.890.000 

4.792.000 

4.315.000 

4.9.54.000 

4.872.000 

4.977.000 

5.510.000 

5.9.50.000 


I 


4.896.000 
4, .562, 000 

5.078.000 

4.916.000 

4.988.000 

5.702.000 

6.265.000 

6.3.53.000 

6.473.000 

7.380.000 

8.322.000 

7.1.55.000 i 

8.818.000 ; 

7.770.000 ; 

7.937.000 

8.114.000 ' 

8.800.000 ; 


51-98 

48- 72 

53- 82 

49- 85 

54- 63 
63-71 
59-21 

55- 10 
5-2-95 
.52-71 
.57-75 
.50-30 

56- 18 
62-70 
62-70 
65-48 
67-61 


Averufte 
Brice 
per (Twt 

d. 

12 4 

13 1 

11 9 

12 9 

14 10 

15 1 
M 0 

13 6 

11 3 

13 5 

9 11 

10 7 
9 3 

11 9 

11 9 

11 6 
11 6 


The quantities of o.nie sugar .arc based on the trade cirmilai-s 
of Messrs Willett k Gray of New York ; those* of beet sugar 
on the trade (drculars ot Messrs. F. 0. Licht of Magdeburg; 
and the price.s are obtained from statements supplied by im- 
jK)rtci-8 into the United States of the, cost in foreign countries 


of the sugars wliich they import. Tlie table has hecn adapted 
from the Monthly Summary of Commerce and Finaneo of the 
United States, Januaiy 1902, prepared in the Bureau of Statis- 
tic.s, Trea.suiy Department, \\'ashington (ioveninicnt Printing 
Office, 1902. 


Table TIL 

Quantities of raw and refined cane and beet sugar in tons avoirdupois, imported into the United Kingdom in 1870 and in 
1875, and yearly from 1880 to 1901 inclusive, with the consumption per head of the population in pounds, and the price per 
cwt. of raw ana refined sugar. 


Year. 

Raw Cane. 

Raw Beet. 

Reflned Cane. 

lU'llned Beet. 

1‘otal. 

(/onsuniptio 

Raw. 

1 per Head. 

Rellned. 

Total. 

Price per Cwt. 
Raw. j Uefined. 


'fons. 

'fons. 

Tons. 

Tons. 

I’ons. 

Dtinds. 

Pounds. 

Pounds. 

s. 

(1. 

H. d. 

1870 

5.56,000 

84,000 

.3,000 

82,000 

128,000 

725,000 



. . . 

... 


... 

187f. 

705,000 

107,000. 

16,000 

956,000 

56-61 

8*88 

.59 -.52 

21 

2 ! 30 4 

1880 

590,000 

260,000 

11,000 

140,000 

1,001,000 

51*09 

9*46 

60*55 

21 

9 

29 5 

1881 

623.000 

726.000 

310,000 

5,000 

135,000 

1,071,000 

56-01 

8-41 

64-15 

21 

9 

28 11 

1882 

266,000 

6,000 

7,000 

133,000 

1,130,000 

.58-78 

8-38 

67*16 

21 

1 

28 8 

d888 

597,000 

420,000 

157,000 

1,183,000 

58*73 

9-87 

68-10 

20 

1 

27 2 

1884 

582,000 

309,000 

53,000 

160,000 

1,194,000 

55 '57 

12 -.58 

68-15 

15 

6 

28 11 

1885 

.561,000 

410,000 

114,000 

152,000 

1,237,01)0 

55-46 

15-75 

71*21 

13 

10 

18 2 

1886 

468,000 

.339,000 

71,000 

247,000 

1,125,000 

44-61 

18-75 

63-36 

13 

0 

16 8 

1887 

439,000 

461,000 

39,000 

31 LOGO 

1,250,000 

.50-80 

20-25 

71 -05 

12 

1 

15 8 

1888 

574,000 

319,000 

2,000 

1,000 

342,000 

1.237.000 

1.326.000 

47*97 

19-99 

67 *96 

13 

5 

17 8 

1889 

470,000 

407,000 

448,000 

48-;;8 

26-51 

74 -92 

15 

5 

! 19 8 

1890 

28.3,000 

50.3 000 

1.5,000 

484,000 

1,285,000 

42*87 

28-22 

71 *09 

12 

6 

16 1 

1891 

349.000 

461,000 

429,000 

27,000 

540,000 

1,377,000 

45*08 

32 94 

78*0*2 

12 

10 

16 6 

1892 

386,000 

2,000 

529,000 

1,346,000 

44 -58 

30*63 

75*21 

1.3 

0 

17 1 

1893 

368,000 

434,000 

2,000 

575,000 

1,379,000 

42-41 

33-17 

75 -.58 

14 

2 

18 4 

1894 

324,000 

391,000 

LOGO 

696,000 

1,412,000 

37-18 

39-90 

77*08 

11 

5 

15 6 

1895 

388,000 

463,000 

1,000 

706,000 

1,. 558,000 

45-28 

40-10 

85-38 

9 

" ! 

j 13 4 

1896 

.381,000 

406,000 

1,000 

738,000 

1„526.000 

40-94 

41 -.53 

82*47 

10 

5 

! 1'*' ! 

1897 

212,000 

434,000 

1,000 

793,000 

1,469,000 

34-52 

43-92 

78*44 

9 

0 

12 3 

1898 

286,000 

478,000 

1,000 

82r*,000 

1,560,000 

39-89 

45-29 

85*18 

9 

8 

12 5 

1899 

186,000 

469,000 

1,000 

889,000 

1,545,000 

35-63 

48-68 

81-31 

10 

6 

12 7 

1900 

1.50,000 

512,000 

• 1,000 

961,000 

1,624,000 

35-48 

.52-23 

87*71 

10 

5 

1*2 10 

1901 

178,472 

.526,451 

1,000 

1,079,5,53 

1,78.5,476 

36-8 

,56-4 

93-2 

10 

6 

12 0 


This table has been compiled from the Board of Trade Returns. 
The population of the United Kingdom in 1901 has been estimated 
at 41,605,220. In 1870 Mr Lowe, in Mr Gladstone’s first ad- 
ministration, redue.ed the sugar duties to 6s. per cwt. on refined 
sugar and 48. 2d. on raw sugar ; and he further r<*duced these 
rates in 1873 to 38. and 28. In 1874 all duties on sugar were 
repealed by Sir Staffoi-d Nortbeote’s budget, in Mr Disraeli’s 
second administ^-stion. In 1901 Sir Michael Hicks Beae.h, in 
Lord Salisbury’s third administration, to meet extraordinary 
war ex{.endituro iinymsed a duty of 4s. 2d. on refined sugar 
mlarizing 98" to 100®, and on lower qualities at lower rates, 
down to 28. on sugar not exceeding 76" })olarizatioii ; and duties 
on molasses and sweetened goods on a wale adjusted t4> the 
percentage of the sweetening matter. [Regulations, Customs 


ill of Entry Bill, B, 6th August 1901.] In the six months- 
iding 30lh .June 1902, 959,112 tons of sugar have heou im- 
?rted, viz.:-Ruw cane, 132,351 tons; raw heot, Urns ; 

fined cane, ,500 tons ; rcfine<l beet, 542,236 Ions. * 

eturns, Jiil\ 1902.) In the statements lor 1901 and L»02 the 
lantities of raw cane .sugar include molasses -40 per ernt. ol 
le weight of the molas.se8 a.s given in tin* returns being taken os- 

TC^^ollowiiiK tfthl- Rivos tlir world's pnsIiK'tiou of sii^r for 
10 Mven rooraendinf! 190]-J90:i. It rmist hr Isuno in in tid that 
10 fifiures' obtainohlo in many i uses do not m f“''t 
nsnmod in tlio oomitrv ; i.-., tliryn-priyntthc.iuantitiml.roi.Kht 
Zrket in the county-, l*ut not the whole crop. In other cases, 
ey represent tlie whole crop. 
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Table IV. 

The caue and beet sucar crora of the world for 1901-1902, with the average of the croiis for the seven preceding years from 

1 894-1 896, in tons of 2240 Ib. 


(A) Cane SruAii. (Compiled from the United States Monthly Summary of Commerce and Finance, January 1902.) 


Country. 

Crop 

l901-lfK)2. 

Average Crop 
for 7 years 
ending 
1000-19C1. 

Country. 

Crop 

1901-1902. 

Average Crop 
for 7 years 
ending 
1900-1901. 

Africa — 

Egypt 

Mauritius . 

Reunion . 

Natal 

• 

Tons. 

95.000 
146,000 

35.000 

26.000 

Tons. 

91,898 

150,449 

37,764 

20,745 

America {continiml ) — 

United States— 

Louisiana .... 

Hawaiian Islands . 

Porto Rico .... 

Tons. 

290.000 

300.000 

100.000 

Tom. 

267,142 

227,839 

64,761 

Total in Africa . 


801,000 

300,856 

Total in United States 

690,000 

.639,742 

America 




Venezuela ..... 

3,000 

715 

Argentina . 

• 

11. *5, 000 

110,394 

Total ill America 

2.6.63,000 

1,795,743 

Brazil 

. 

ai5,ooo 

206,028 

Asia — 

British India and .Dependenoies . 

China 

Dutch Colony, Java . 

.Japan and Fonnosa . 



British Colonies — 
Trinidad 

Barbados 

Jamaica . 

Antigua and St Kitta 
Dcmerara 

Lesser Antilles 

• 

60,000 

60,000 

30.000 
2.^), 000 

9.6.000 

1 

52,1.6.3 

47,992 

29,143 

23,386 

91,82(5 

3,250,000 

1,000,000 

76.6,000 

93,000 

3.600,000 

1.000,000 

612,90.6 

87,768 


8,000 

8, 000 

Siam .... 

7,000 

7,000 

Total ill Britisli Colonies . 

Costa Rica .... 

268,000 
1,.600 ! 

255„600 

606 

United States Possession- 
Pliilippiue Islands . 

j 

70,000 ’ 

129,683 

Cuba. 

. 

^876,000 1 

' 443,309 , 

Total in Asia 

.6,18.6,000 ! 

.6,337,306 

Danish Colony, St Chnnx 
Dutch Colony, Surinam 

• 

13,000 j 
6,000 1 

11,1.61 ; 
6,000 

Australia and Polynesia 

British Colonies — 

Fiji Islands .... 

33.000 

30,71.6 

French Colonies — 

Martin i<jne . 
Guadeloupt* . 


1 

32,000 , 

32,519 i 

New South Wales . 

(Queensland .... 

19,000 

117,000 

27,072 

106,498 


8.6,000 1 

40,342 1 

Total in Australia 

169,000 i 

164,28.6 

Total in French Colonies 

(57,000 

72,861 : 

EuroiHi — Sjiaiii ; Total in Europe . 

1 

33,000 1 

21,030 

Ecuador . 

(iiiateniala 


7.000 

9.000 

6,000 1 

7,000 ' 





Samviary— - 

Africa 

Aiiicii(»a ..... 

301.000 
2,631,000 
.6,18.6,000 

169.000 
33.000 

300,856 

1,776,743 

Haiti and St Domingo 


46,000 

46,400 

Mexico 


96.000 

32,716 

Asia 

Australia and Polynesia 

Knroi»c 

.6,337,306 

Nicaragua . 


3,600 

2,036 ' 

1 64,28;> 
21,030 

Peru .... 


10.6,000 1 

82.927 1 

Total Production t»f (Jam; \ 
Sugar in the World J 

1 


Salvador . 


27,000 1 

22,000 

8, .341, 000 j 

7,618,820 


(H) Beet SriiAU. 


Country. 


Austria-Hungary 
BHlgium 
Den nj ark 
France . 
Germany 
Holland 
Italy . 

Russia . 

United States 
Other Countries 


Total Crop of the 'World 










Average of 

1804-189&. 

1895-1896. 

1800-1807. 

1897-ms. 

1898-1809. 

189i»-19(»0. 

1990-1901. 

1901-1902. 

7 years 
(li<94-l»nl). 

'fons. 

Tons. 

Tons. 

1’ons. 

'J'ons. 

Tons. 

Tons. 

Tows. 

Tons. 

1,039,145 

778,926 

919,2.66 

818,,632 

1,034.686 

1,090,509 

1.076,761 

1,299,1.64 

822, .645 

240,103 

48,155 

232,070 

283,460 

261,206 

38,661 

240,163 

298,083 

327,858 

.341,472 

268,992 

47,887 

52,422 

48,21.6 

54,757 

49,676 

56,861 

47,826 

779,994 

67.6,305 

740,203 

808,264 

1,823,592 

817,021 

962,406 

1,151,8.61 

1,181,050 

84.6,292 

1,779,110 

1,815,4.62 

1,589 602 

1,807,520 

1,694, .625 
147.398 

1,770,223 

1,952,846 

2,263,670 

83,260 

101 142 

171,455 

2,263 

123,674 

168,328 

175,268 

196,841 

139,218 

2,0.67 

2,605 

i 3,816 

5,878 

22,746 

59,175 

79,721 

14,077 

60.6,337 

700,849 

717,158 

' 727,057 

763,809 

891, •431 

901,325 

1,082,630 

7.68,666 

.30,000 

40,000 

10.3,378 

39,684 

34,453 

62,826 

82,736 

124,859 

180,000 

59.222 

103,334 

14.6,099 

150,669 

1.66,719 

178,794 

253,257 

2.67,100 

15.6,893 

4,746,837 

4,2.67,764 

4, 878, .629 

4,789,924 

4,966,240 

5,520,013 

6,075,879 

6,941,499 

6,033,312 


Smnviarj/. 


Crop, 19ru-1902. 

Avern^re of 7 years 
(IS94-1001). 


I’ons. 

Tons. 

Cano Sugar. 

8, .34 1,000 

7,618,820 

Beet Sugar .... 

6,941,499 

5,0.33,312 

'J'otal Cane and Beet Sugar 



Crop of the World . 

1.5,282,499 

12,652,132 1 


Table B is compiled from data furnislicd by Messrs F. O. Licht, 7 and 8 Wostnndstrasse, Magdeburg, through Mr C, Czamikow 
lH»jdou. The data ibr the Italian cro]> and the Danish crop are taken from ofllcial returns. 



SUICIDE 


Table V. 


Goiisum]>tion per head of the population of nineteen principal 
countries lor the year ending 2l8t August 1900, according to 
F. 0. Licht of Magdeburg, with prices of sugar 


Country. 


Consumption 
per Head 

Prices of St 4 (ar per 
Pound. 



111 Pounds. 

Kaw. 

Refined. 

United Kingdom . , . 


91-6 

d. 

2-0 

d. 

2*125 

United States 


65*2 

2*03 

2 -.5 

Switzerland . 


60*3 

2-0 

2*176 

Denmark 


64-8 

1-67 

2*42 

Sweden and Norway 


38*2 

3*35 

4*2 

Franco 


37-0 

3*90 

4-57 

Gerraanv 


33-9 

3*0 

3*4 

Netherlands 


32-5 

4 *.53 

5*0 

Belgium 


23-3 

3*7 

4*35 

Austria-Hungary. 


17*6 

3*5 

3*8.5 

Portugal 


14-6 ! 

4*14 

5*27 

Russia .... 


14-0 

3*4 

4*27 

^Miin .... 
Turkey 


10-6 

4*0 

4*64 


8*0 

2*7 

3*0 

Rumania 


7*8 { 

none 

consumed 

} 5*5 

( Ireeco .... 


7-2 1 

none 

consumed 

} 3*7 

Bulgaria 


6*7 { 

none 

consumed 

J 3-4 

Italy .... 


6-0 

6*3 

6-85 

Servia .... 



none 

consumed 

} 3-5 


Beet sugar costs al)oui £9, 6h. 8tl. per ton — one j)euny per 
]iound -to produce, and cane sugar a little less, and nearly all 
countries can produce one or tho other. Yet for yeai*s jiast over 
100 millions of people in Europe have been deprived of a sufliciemiy 
of most wholesome and desirable food, whmh would have been 
within their reach had not its production and consumption been 
hampered by vicious fiscal legislation. If tho Brussels Convention 
end this state of things, ranch will be done for the comfort and 
comity of nations throughout tho world. (\\ oh.) 

8uiciCl0> — It is within comparatively recent years 
that the study of suicide by means of tlie vital statistics 
of various countries lias demonstrated that while the act 
may be regarded as a purely voluntary one, yet that 
suicide as a whole is a idienomenon in the sociological 
history of every oonimunity which conforms to certain 
general laws, and wdiich is influenced by conditions other 
than mere individual circumstances or surroundings. 
Thus it can be shown that each country has a different 
suieide-rate, and that while tho rate for each country 
may fluctuate from year to year, yet it maintains practi- 
cally the same relative jiroportions to the rahss of other 
countries. The following table shows the suicide-rate for 
various countries (Bertillon) 


T.\ble I. 


Country. 

Period or 
Observation. 

Annual IS umber 
of Suicides 
per Million 
Inhabitants. 

. 

Saxony 

1878-82 

392 

Denmark 

1880 -82 

251 

Switzerland 

1878-82 

239 

Baden 


198 

Wiirteinberg .... 

1877-81 

189 

France 

1878-82 

180 

Prussia 

ft 

166 

Belgium 

If 

100 

Swmen 

ii 

92 

England and Wales 

If 

75 

Norway 

If 

69 

Scotland 

1877-81 

^9 

Ireland 

1878-82 

! 17 


In addition to furnishing materials for an approximately 
accurate estimate of the number of suicides which will 
occur in any countiy in a year, statistics have demonstrated 
that the proportion of male to female suicides is prac- j 
tically the same from year to year, viz., 3 or 4 males to 1 I 
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female ; that it is possible to predict the month of greatest 
prevalence, the modes of death adopted by men on the 
one hand and women on the other, and even the relative 
frequency of suicide amongst persons following different 
]>rofe8sions and employments ; and that in most of the 
countries of Europe the suicide-rate is increasing. In 
England and Wales tho annual di^ath-rate per million 
from suicide has steadily advanced, as is showui by the 
following figures for six quinquennia : — 


1861-65 

. 65 iier million living. 

1866-70 

. 66 „ „ 

1871-75 

. 66 „ „ 

1876-80 

• 74 

1881-85 

. 75 ,, ,, 

1886-90 

• 79 


The next table illustrates tho continued increase in rectmt 
years, and at th(». same time shows tho total number and the 
number of male and female suicides each year from 1888 
to 1897 


Table II. — Total Suicides — Male uiul Female — in England and 
Wales, 1S88-97, together with the uiiniial rale ■|)er inilliuii 
living (Registrar-! ienerars Reports). 



Male 



Suicide-rate 

^ ear. 

Female. 

Total. 1 

per Million 




' 

id villi'. 

1888 

1,732 

676 

2,308 ' 

81 

1889 

1,626 

.544 

2,170 I 

77 

1890 

1,635 

570 

2,205 . 

79 

1891 

1,863 

620 

2,483 i 

85 

1892 

1,907 

676 

2,683 ■ 

87 

1893 

1,940 

1 659 

2,699 , 

87 

1894 1 

2,052 1 

677 

2,729 1 

91 

1895 

2,071 1 

1 726 

2,797 1 

92 

1896 

1,979 

677 

2,066 1 

86 

1897 

2,090 1 

702 

2,792 ' 

90 

Total 1 

i8,(i9r. 1 

6427 

25,322 


The reason of the high suicidc-rate in some countries 
as compared wdtli others, and the causes of its progressive 
increase, are not easily determined. Various explanations 
have been offered, such as the influence of climate, the 
comparative prevalence of insanity, and the proiioitioiiate 
consumption of alcoholic drinks, but none satisfactorily 
accounts for the facts. It may, however, be remarked 
that suit’ide is much more commi.)n amongst ProUwtant 
than amongst Homan Catholic cominniiitics, Avhile Jews 
have a smaller suicide-rate than Homan Catholics. A 
of considerable interest is the increase of suicide 
in relation to the advance of elementary (•duc«itit)n Ogle 
states that suicide is more common among the educated 
than tho illiterate (dasses. It is also more jirevalent in 
urban than in rural districts. A curious featun* in large 
towns is the sudden outbreak of self-destruction which 
sometimes occurs, and which has led to its being ilcscribed 
as epidemic. In such cases force of (ixaiiiple and imita- 
tion undoubtedly play a considerable part, as it is well 
recognized that both these forces exert an inflnenci' not 
only in causing suicide, but also in suggesting the iiicllu‘J, 
time, and place for tho act. No agti above five years is 
exempted from furnisJiing its quota of suicidal deaths, 
although self-destruction between five and ten years is 
very rare. Al»ove this ago the proportion of suicides in- 
cretises at each i)eriod, the maximum being rcaclujd 
between fifty-five and sixty-five. Among females there is 
a greater relative jirevalcnce at earlier age j-KTiods than 
among males. The inodes of suicide arc found to vary 
very slightly in different rf)untrics. Hanging is most 
common amongst males ; then drowning, injuries from fire- 
arms, stabs and cuts, poison, and precipitation from height^ 
Amongst females, drowning com(?s first, while poison and 
hanging are more frequent than other methods entailing 
effasion of blood and disfigurement of the person. The 
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methods used in England and Wales by suicides during 
1888-97, and in Scotland during the years 1881-97, are 
given in the following table : — 

Table 111. 


ytodea of Suicide in England and Wains, 1888-07, 


Order of 
Frequeucy. 

Males. 

Females. 

noth Sexei. 

Mode. 

Num- 

lier. 

Almle. 

Num- 

ber. 

M(»de. 

Num- 

ber. 

1 

Hanging 

5,669 

Drowning 

2089 

Hanging 

7,008 

2 

Stab-ciit 

3,594 

Poison 

1652 

Drowning 

5,632 

3 

Drowning 

3,413 

2,204 

Hanging 

1336 

Stab-cut 

4,365 

4 

Poison 

Stab-cut 

771 

Poison 

8,916 

5 

F’ii-earras , 

2,1.52 

Firearms 

62 

Firearms 

2,204 

6 

Otherwise 

1,773 

Otherwise 

627 

Othorwise 

2,300 


Total 1 

18,895 

Total 

6427 

Total 

25,322 


Modes of Suie-ide in Scotland, 1881-07, 


. 

Order of 
Frequency. 

Males. 

Females. 

Both Sexotf. 

Mode. 

S um- 
ber. 

Mode. 

Num- 

ber. 

Mode. 

Num- 

ber. 

1 

Hanging 

741 

Drowning 

430 

Drowning 

1060 

2 

Drowning 

630 

Hanging 

257 

Hanging 

998 

3 

Stab-cut 

5.50 

Poi.son 

14.5 

Stab-cut 

700 

4 

Poison 

257 

Stab-cut 

144 

Poison 

402 

5 

Firearms 

215 

Firearms 

0 

Fircai-ms 

251 

6 

Otherwise 

207 

Otherwise 

100 

Othenvisc 

307 


Total 

2630 

Total ! 

1082 

Total 

8718 


The season of th(i year influences suicide practically 
uniformly in all Eurojjcan countries, tlie number increas- 
ing from the commencement of the year to a maximum 
ill May or June, and then declining again to a minimum 
in winter. Morselli attem]>ts to account for this greater 
prevalence during what may well l)o called tlie most 
beautiful months <»f the yt'ar, by attributing it to the 
influence of increased tcinijorature upon the organism, while 
Durkheiin suggests that the detijrmining factor is more 
probably to be found in the length of the day and the 
effect of a longer period of daily activity. The suicide- 
rate is higher in certain imile occupations and })rofessiona 
than in others (Ogle). Thus it is high amongst soldiers, 
doctors, iiinkeejiers, and chemists, and low for clergy, 
bargemen, railway drivers and stokers. The suicide-rate is 
twdee as groat for unoccupied males as for occupied males, 

ArTHOJtiTiEs.— -Morselli. IlSuiddio, Milan, 1879.-“Legoyt. 
Lc Suicide ancienct modern, Paris, 1881. — Wkstcjoit. Suicide, its 
History, Lileraittre, dec, London, 1885. — Oole. “Suicides in Eng- 
land and Wales, in relation to Age, Sex, Season, and Occupation,’' 
Journal of the Staiistiml Society, vol. xlix. 1886. — Strahax. 
Suicide ami Insanity, London, 1893. — Mayu. “ Sclbstmord 
statistik,” in Handwdrterhuch der Staatswissenscliaften, Jena, 
1895. — Durkiieim. Le Suicide, Paris, 1897. (H. H. L.) 

Suidlin (Chinese, Sui-diTi-cfievC), a town of China, 
and capital of the Kulja province. It is the residence 
of the governor-general, and was founded in 1762 during 
the Mussulman uprising, and rebuilt in 1883. It is a 
military towu, with little trade, which has military pro- 
vision stores, an arsenal, and an arms workshop. Its walls 
arc armed with steed guns. 

8llkhunn*Kftle| a seaport and district town in 
the province of Kutais, Caucasia, Kussia. It is the best 
roadstead on the eastern coast of the Black Sea, being 
fairly well sheltered and never freezing, and in spite of 
the difiiculties of communication with the interior and the 
malarial marshes which surround the town, it lias lately 
become an imj^ortant port for the export of grain (chiefly 
Indian corn), and has begun rapidly to develop. In 1897 
its population was 7809. It was formerly the seat of 
ancient Dioskuria and of a Turkish fortress. 


Sukkurp or Sakhai^ a town of British India, in 
the Shikarpur district of Sind, Bombay, on the right bank 
of the Indus, 24 miles north-west of Shikarpur town. 
Population (1881), 27,389; (1891), 28,935; (1901), 
31,316. Sukkur owes its imix>rtance to its position on 
a limestone ridge running down to the Indus, opposite the 
island of Bukkur. It has always commanded the trade 
of Sind, and the river is now crossed by a cantilever 
bridge carrying the North-Western Eailway to Kotri. 
There is an industrial school. 

8ul0lllltilli6hp the chief town of a sanjak of the 
same name in the Mosul vilayet of Asiatic Turkey, and a 
military station, altitude 2550 feet, situated in a bare, 
treeless plain near the Persian frontier. It commands 
several routes to Persia, and is sometimes called the 
capital of southern Kdrdistdn. Population, Kurds 10,000, 
Christians 150, Jews 850. 

SulinAp a town in Eumania, situated at the mouth 
of the Sulina branch of the Danube. It is the only free 
port on th(i Danube, and is much used for the traiishii)- 
ment into sea-going vessels of grain which is brought 
down the river in largo lighters. No grain or other kind 
of agricultural produce is grown in its neighliourhood, 
owing to the dense reod-covered swamps witli which it is 
surrounded. It is the headquarters of tlie technical 
department of the European Commission of the Danube. 
Large steamers navigate up to Galatz and Braila. In 1901, 
1411 steamers and sailing craft aggregating 1,830,000 tons 
register cleared from Sulina for European ports carry- 
ing, besides other merchandise, nearly thirteen million 
quarters of grain. Owing to the improvements effected 
by the European Commission, there is now’ a depth of 
24 feet of water on the bar. The town is dirty and 
insanitary. It contains a pretty little English church, 
the only one existing in Eumania. Population (1895), 
5000; (1900), 5611. 

Sullivan, Sir Arthur Seymour (1842- 
1900), Phiglish musical composer, was born in London 
13th May 1842, being the younger of the two sons of 
Thomas Sullivan, a cultivated Irish musician who was 
bandmaster at the Eoyal Military College, Sandhurtit, 
from 1845 to 1856, and taught at the Military School of 
Music at Knellcr Hall from 1857 till his death in 1866. 
His mother, vfe Mary Coghlan (1811-1882), had Italian 
blood in her veins. Arthur Sullivan was brought up to 
music from boyhood, and ho had learnt to play every 
wind instrument in his father’s hand by the age of 
eight. He was sent to school at Bayswater till he was 
twelve, and then, through Sir George Smart, he was, at 
his owm persistent request, made a Chajiel Eoyal chorister, 
and entered Mr Helmore’s school for Chapel Eoyal boys 
in Cheyiie Walk, He had a fine treble voice, and sang 
with exceptional taste. In 1856 the Mendelssohn Scholar- 
ship at the Eoyal Academy of Music was thrown open for 
the first time for competition, and was won by Sullivan, his 
nearest rival being Joseph Bamby. At the Academy he 
studied under Sterndale Bennett, Arthur O’Leary, and 
John Goss, and did so well that he was given an exten- 
sion of his scholarship for two years in succession. In 
1 858, his voice having broken, he was enabled by means 
of his scholarship to go to study at the Conservatorium of 
Leipzig. There he had for teachers Moscheles and Plaidy 
for pianoforte, Hauptmann for counterpoint, Eietz and 
Eeinecke for composition, and F. David for orchestral 
playing and conducting. Among his fellow-students were 
Grieg, Carl Eosa, Walter Bache, J. F. Barnett, and 
Edward DannreutW. Instead of the Mendelssohn eultvn 
which represented orthodoxy in London, German musical 
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interest at this period centred in Schumann, Schubert, and 1 Tennyson to write his song-cycle “ The Window,” to 
the growing reputation of Wagner, while Liszt and Von be illustrated by Millais, with music by himself. Hut 
Billow were the celebrities of the day. Sullivan thus Millais abandoned the task, and Tennyson was not 
became acquainted for the first time with masterpieces happy about his share; and the series, published in 
which were then practically ignored in England. He lS7l,never became jKqmlar, in spite of Sullivan’s dainty 
entered enthusiastically into the spirit of llie place, and setting. In 1869 ho brought out his ^oratorio “The 
after two years’ hard study returned to London in April IVodigal Son” at Worcester, and in 1870 his overture 
1861. Before doing so, however, he had composed his “Di Hallo” at Birmingham. • at « 

incidental music for The Tempest^ which he had l)egun as In 1871 Sullivan had become acquaint(‘d with W. S. 
a sort of diploma work. Sullivan set himself to find GilU'rt ( 7 .'?^), and in 1872 they collal)ora^d in a piece 
T for the Gaiotv Theati e, calh'd 


converts in London to the 
enthusiasms he had imbibed 
at Leipzig. He became ac- 
quainted with George Grovo, 
then secretary of the Crystal 
Palace, and August Manns, 
the conductor there ; and at 
his instigation Schumann’s 
First Symphony was inti-o- 
duced at one of the winter 
concerts. Early in 1862 
Sullivan showed Grove and 
Manns his Tempest music, 
and on 5th April it was per- 
formed at the Crystal Palace. 
The jirodnritioii was an un- 
mixed triumph, and Sullivan’s 
exceptional gifts as a com- 
poser were generally recog- 
nized from that moment. 
Ho had hitherto been occupy- 
ing himself with teaching, 
and ho continued, for some 
years to act as organist at 
St Micliael’s, Chester Squar(3, 
but henceforth he devoUd 
nmst of Ills time to composi- 
tion, By 1864 he had j»ro- 
duced his “ Kenilworth ’* 
eaiiUita (remembered chiefly 
for the lovely duet, “How 
sweet the Moonlight”), the 
“Sapphire Necklace” over- 
ture, and the five beiiutiful 
songs from Shakespeare, 
which include “Orpheus with 
his lute,” “ Oh Mistress Min 
His attractive personality, c( 



Sir Aktiiuk sulitvan. 

(FroviavhoMraph by Walker cC Cmkerell vf the paint huj 5?/ 
Sir JohuMillaiH in the yathmal Portrait Calleni.) 


for the Gaiety Theati e, calh'd 
Thespis; The Ufxis (h'tmm 
Old^ which was a great success 
in spite of the liiniUjd vocal 
resources of the ]»orforniers. 

In 1875 Mr D'Oyly Carte, 
then acting as manager for 
Selina Dolaro at the Royalty, 
ai)pr()ach(*d Gilbert with a 
vi<3W to his collaborating with 
Sullivan in a piece for that 
theatre. Gilbei t luul already 
suggested to Snllivaii an 
operetta with its setnu; in a 
law court, and within three 
weeks of his comph^ting the 
libretto of Trull htj Jvrt/ 
the music was written. The 
])iece succeeded beyond all 
expectation ; and on the 
strength of its ])romise 
further successes Mr l)’0)'ly 
Carte forme<l his C^)me(ly 
Opera Company and took I ho 
Opera Comique Theatre. 
There in 1877 T/u' ^(/reerrr 
was produiH'd, Mr George 
Grossmith and Mr Rutland 
Barrington being in the- cast. 
In 1878 JLM.S. Thmjnre 
was brought out at the, Op^ra 
Comi([uc. At first it did not 
attract large audieiusos, Imt 
eventually it be(;amea popular 
success, ami ran f( »r 7 00 night s. 
In America it was enthusiast i- 


genius ana ormianii 
Costa, who was con< 
the post of orgaiiist, 


the post of orgaiiist, and in 1864 he produced . London it ran for lu'arly 400 nights. In 

AV/wneec l>allet. Some of his spare time was spe t In l,ri)duced at the Conmine, 

in Ireland, where in 1863 he began the composition ol his , 1881 / niievc. was i r ^ ^ ^ 


j (lilt’ If rt: --- - , - 

in IroJana, wnere in louo HU ■icsn,.. " I transfcmitl later in tho year to the havoy 

(“Irish") Symphony in K, which was jii-oducod at t the later oiieras came out: luhmthe 

Crystal Palace in 1866. The most imi^rtout yv'ir.s.s l,hi (ISS I), The 

ever, at this period, as hoaritig ui)on,his later succcs. , , | ; of all — (1885), J{n<hh;/(>re {18c.) Jhe 

was his co^iwation with F. C. Buruand in the musical (1888), 7%c GoMre (1881.) 

tw. ,.r i*- '.y '■ni.n ..1.1 


Crystal Palace in 1866. The most imiKirtaiit event, how- I tot 
ev4 at this period, as hearing ui)on his later suceea;«:s (188-. 
was his co-operation with F. C. Buri.and in the musical most 
extravaganza Cox and Box, which first showed lus cai«- 1 w/a 
city for musical drollery. This was acted I'livate j in . 
1866, and was completed for public jHirforraai.^ in 180 i m^u 
in which year Sullivan again eo-oi«rated with Bmnand hg 


irst showed his ca,Ki- P— of ike had 

M acted iirivately in This succession ..f pieces ^ „f 

pcrforraaiico ill 1867, made their umtei ti. such adii^ 

crated with Burnand light (ifossniith -famous for 


producing his “Marmion” overture, he and Orove a ; i ,„,,stitnfed a ‘"'J 

£<mmunde music. About this time Sullivan induced i ^ ^ 



56 SULLIVAN 


between them which caused a dissolution of partnershij). 
Sullivan’s next Savoy opera, lladdon Hall (1892), had 
a libretto by Mr Sydney Grundy; and the resumption 
of Mr Gilbert’s collaboration in 1893 in Utopia^ Limited^ 
and again in 1896 in The Grand Duke, was not as 
successful as before. Sullivan’s music, however, still 
sh(»wed its characteristic qualities in T'he Chief tarn 
(1894) — largely an adaptation of Contrahanduta ; The 
Beauty Sttme (1898), with a libretto by Mr Pinero and 
Mr Comyns Carr ; and i>articularly in The Rose of Persia 
(1900), witli Captain Basil Hood. 

In the public mind Sir Arthur Sullivan (who was 
knighted in 1883) had during these years become princi- 
])ally associated with the enormous success of the Savoy 
operas; but these by no means exhausted his musical 
energies. In 1872 his “ Te Deum”for the recovery of 
the 1 Vince of Wales was performed at the Crystal Palace. 
In 1873 he produced at the Birmingham Musical Festival 
his oratorio “The Light of the World,” in 1877 he wrote 
his incidental music to Henry VIII,^ in 1880 liis sacred 
cantata “The Martyr of Antioch,” and in 1886 his master- 
juece, “The Golden Legend,” was brought out at the 
Leeds Festival. “The Golden Legend” satisfied the 
most exacting critics that for originality of conception 
and grandeur of execution English music p:>sses8cd in 
Sullivan a composer of the highest calibre. In 1891, 
for the ojxjning of Mr D’Oyly Carte’s new English 
opera-house in IShaftosbury Avenue he wrote his “grand 
oj.H?ra” Ivanhoe to a libretto by Julian Sturgis. The 
attempt to put an English opera on the stage for a 
long run was doomed to failure, but Ivanhoe was full 
of fine things. In 1892 he composed incidental music 
to Tennyson’s Foresters, In 1897 he wTote a ballet 
for the Alhambra, called Victoria and Merrie England, 
Among his numerous songs, a conspicuous merit of which 
is their admirable vocal quality, the best known are “ If 
Doughty Deeds” (1866), “The Sailor’s GraAe” (1872), 
“Thou’rt Passing Hence” (1875), “I would I were 
a King” (1878), “King Henry’s Song” (1878), and 
“The Lost Chord” (1877). This last, hackneyed as 
it became, was probably the most successful English 
song of the 19th century. It was written in 1877, 
during the fatal illness of Sullivan’s brother Frederic, 
who, originally an architect, had become an actor, and 
by means of his fine voice and i.)Owers as a comedian 
(best shown as the Judge in THal by Jury) had W'on 
considerable success. Among Sullivan’s many hymn 
tunes, the stirring “ Onward, Christian Soldiers 1” (1872) 
is a permanent addition to Church music. In 1876 
he accepted the principalship of the National Training 
School of Music, which he held for six years ; this was 
the germ of the subsequent Royal College. He re- 
ceived the honorary degree of Mus. Doc. from both 
Oxford (1879) and Cambridge (1876). In 1878 he j 
was a member of the Royal Commission for the Paris 
Exhibition. Ho was conductor of the Leeds Festivals 
from 1879 to 1898, besides being conductor of the Phil- 
harmonic Society in 1885. Aj[>art from his broad sym- 
jmthy and his practical knowledge of instruments, his 
work as a conductor must always be associated with his 
efforts to raise the standard of orchestral playing in 
England and his unwearying exertions on behalf of 
British music and British musicians. Sullivan liked to 
be associated in the public mind wdth patriotic objects, 
and his setting of Mr Kipling’s “Absent-minded Beggar” 
song, at the opening of the Bexjr war in 1899, was, 
with the exception of The Rose of Persia, the last of his 
compositions brought out in his lifetime. He died some- 
what suddenly of heart failure on 22nd November 1900, 
and his burial in St Paul’s Cathedral w'^as the occasion of 


a remarkable demonstration of public sorrow. He left 
unpublished a “Te Deum” written for performance at 
the end of the Boer war, and an unfinished Savoy opera 
for a libretto by Captain Hood, which, completed by Mr 
E. German, was produced in 1901 as The Emerald Isle, 
Sullivan was the one really popular English com- 
jx)8er of any artistic standing in his time ; and his 
celebrity as a public man still somewhat interferes 
with a definite judgment as to his place in the his- 
tory of English music. One of the most agreeable 
companions, broad-minded, and free from all affecta- 
tion, he was intensely admired and loved in all circles 
of society; and though his health was not robust, 
for he suffered during many years at intervals from a 
painful ailment, ho was a man of the world who enjoyed 
the life which his success opened out to him without 
lieing spoilt by it. Ho was always a devoted and an 
industrious musician, and from the day he left Leipzig 
his influence was powerfully exerted in favour of a 
wider and fuller recognition of musical culture. He was 
accused in some quarters of being unsympathetic towards 
Wagner and the post-Wagnoriana, yet ho had been one 
of the first to introduce Wagner’s music to English 
audiences. He was keenly appreciative of new talent, 
but his tastes were too eclectic to satisfy the enthusiasts 
for any 2 »articular school ; he certainly had no liking 
for what Ik? considered uninspired academic writing. 
Serious critics deplored, with more justification, that he 
should have devoted so much of his great natural gift 
not merely to light comic opera, but to the production 
of a number of songs wdiich, though always musicianly, 
wene really of the nature of “ pot-boiling.” Sullivan was 
an extremely rapid worker, and his fertility i7i nielody 
made it easy for him to produce what would please a 
large public. Moreover, it must be admitted that his 
great social success, so early achievc^g||as not calculated 
to nourish a ngidly artistic ideal. flVwhen all is said, 
his genius remains undisputed. His ^urch music alone 
would entitle him to a high place among composers ; and 
“The Golden Legend,” Ivanhoe, the “In Memoriam’^ 
overture, the “Irish” symphony, and the charming “inci- 
dental music” to The Tempest and to Henry VIII, form 
a splendid legacy of creative effort, chigacterized by the 
highest scholarly qualities in addition to th (;80 beauties 
which api^al every ear. Whether his memory wdll be 
chiefly associated with these w^orks, or rather with the ivorld- 
wide popularity of some of his songs and comic operas,, 
time alone caii tell. The Savoy oi)era8 did not aim at 
intellectual or emotional grandeur, but at providing inno- 
cent and w’^holesome pleasure ; and in giving musical form 
to Gilbert’s witty librettos Sullivan showxd once for all 
what light opera may be w'hen treated by the hand of 
a master. His scores are as humorous and fanciful qud 
music as Gill)ert’s versos are qud dramatic literature. 
Bubbling melody, consummate orchestration, lovely songs- 
and concerted pieceg (notably the famous vocal quintets) 
flowed from his j)en in unexhausted and inimitable pro- 
fusion. If he had written nothing else, his unique success 
in this field wrould have been a solid title to fame. As it 
was, it is Sir Arthur Sullivan’s special distinction not only 
to have been prolific in music which went straight to the 
hearts of the people, but to have enriched the English 
repertoire with acknowledged masterpieces, which are no 
less remarkable for their technical accomplishment. 

The only regular biography is Sir Arthur Sullivan : Life-atory, 
Letters, awl Aeminisce^ices, By Ak'ih uu Lawrence. London t 
Bowden, 1899. Besides being largely autobiographical, this 
volume contains a complete list of Sullivan's works, compiled by 
Mr Wilfrid Bendall, who for many years acted as Sir Arthur's 
private secretary. (h. ch.) 
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Sullyp Jwinos (1842 ), English psychologist, 

was bom 3rd March 1842, at Bridgewater, and was 
educated at the Independent College, Taunton, the 
Regent’s Park College, and Gottingen. He was origi- 
nally destined for the Nonconformist ministry, but in 
1871 adopted a literary and philosophic career. In 1892 
he was appointed professor of the philosophy of mind at 
University College, London. His published books are 
* entitled Sensation and Intuition (1874), Pessimism 
(1877), Illusions (1883), Outlines of Psychology (1884), 
Teacher^ s llandhook of Psychology (1886), Tfie Human 
Mind (1892), Studies of Childhood (1895), and Children^ 
Ways (1897). Professor Sully is an adherent of the associji- 
tionist school of psychology, and his views have great 
adinity with those of Professor Bain. Without making very 
striking advances, his monographs, as that on pessimism, 
have been always ably and brightly written, and his text- 
books, of which The Human Mbul is the most important, 
are models of sound ex])osition. 

Sully •Prudhomme, Ren6 Francois 
Armand Prudhomme (1839 ), French 

1 • • Al l c nr . 
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poet, was born in Paris on the 16th of March 1839. lie 
was educated at the Lyce^e Bonaparte, whore after a time 
he devoted himself entirely to the study of science, and 
took his degree as Bachelier es Sciences. An attack of 
ophthalmia then interruj>tcd his studies and necessitated 
an entire change in the course of his career. The scien- 
tific habit of mind, however, which he had derived from 
these years of technical study never left lum ; and it 
is in the combination of this scientifiij bent, with a soul 
aspiring towards what lies above and beyond science, 
and a conscience perpetually in agitation, that the strik- 
ing originality of Sully-Prudhomme’s characUir is to be 
found. He found employment for a time in the Schneider 
factory at Creuzot, but he soon abandoned an oc<!Uiui- 
tion to which he was eminently unsuited. He subse-^ 
tjuently decided to read law, and entered a notary s office 
at Paris. It was during this period that he composed 
those early poems which were not long in acquiring 
celebrity, among an ever-widening circle of friends. In 
1865 he published his first volume of poems, which had 
for sub-title Stances et Pohms, This volume attracted 
considerable attention in the literary world, and w^ 
favourably noticed by Sainte - Bcuve. It was at this 
moment that the small circle of which Leconte de Lisltj 
waa the centre were preparing the Pamasse^ to which 
Bully-Prudhomme contributed several pieces. In 1866 
Lemcrre published a new edition of the Stamies et Poem^ 
and a collection of sonnets entitled Les Epreuves (1866). 
From this time forward Sully-Prudhommc devoted his 
life entirely to poetry. It was in the volume of Les 
Epreuves that the note of melancholy which w^as to domi- 
nate through the wliole work of his life was first clearly 
discernible. In 1869 ho published a translation of the 
first book of Lucretius with a preface, and Les Solitudes, 
In 1870 a series of domestic l)ereavements and a serious 
paralytic illness resulting from the strain and fati^e of 
the winter of 1870, during which he served in the Garde 
Mobile, shattered his health in a way which made an 
entire recovery impossible. In 1872 he published Les 
Picuries d^Augias, Croquis Italiens, Impt^essions de la 
Guerre (1866-72) and Les Destins, La Revolte des H ears 
in 1874, in 1875 Les Vaines Tendresses, in 18/8 La 
Justice^ in 1886 he Prisme^ and in 1888 Le Bonfwur, 
All these poems were collected and republished under 
the title of Poesies, 1879-86. Ho also published two 
volumes of prose criticism, V Expression dans 
ArU (1884) and Reflexions sur VArt des Fers (18y-b 
Various monographs by him appeared from ime 


time in the philosophical reviews, and among them a 
remarkable series of essays > on Pascal. After 1870 there 
are no remarkable incidents to chronicle in the life of 
Sully-Prudhomme save his election to the A\cadcmy, 8th 
Dcceml)er 1881, and the award to him by the Swedish 
Academy on 10th December 1901 of the Nobel prize of 
200,000 francs for literature. During later years he lived 
at Aulnay in great isolation, a victim of peri^etual ill- 
health, mainly occupied with a great w’ork on Pascal. 

What strikes the reader of Sully-Prudhomme’s poetry first 
and foremost is the fact that he is a thinker ; and more- 
over a poet who thinks, and not a thinker who turns to 
rhyme for recreation. The most strikingly original portion 
of his wwk is to be found in his philosophic and scientific 
poetry. If ho has not the scientific genius of Pascal, he 
has at least the scientific habit of mind and a delight in 
iiiathomatic certainties. In attempting to interpret the 
universe as science reveals it to us he has created a 
new form of poetry which is not lacking in a certain 
grandeur. One of his most beautiful ]>oems, “ LTdeal ” 
(Stances et Poemes) is inspired by the thought, which 
is due to scientific calculations, of stars so remote from 
our planet that their light has iHicu on its way to us 
since thousands of centuries and will one day l)e visible 
to the eyes of a future gcmeratioii. The sec-ond chief 
characteristic of Sully-Prudhomme’s pwtry is the extreme 
sensibility of soul, the profoundly melancholy note which 
we find in his love lyrics and his meditations. Sully- 
Prudhouime is above all things introspective: he pene- 
trates into the hitlden corners of liis lu'art ; he lays bare 
the subtle torments of his conscience, the sliifting currents 
of his hoiHis and fears, belief and dislxdief in face of 
ilie riddle of the universe to an extent so poignant as to 
l»e sometimes almost painful. And to render the lugitivo 
phases and tremuJous adventures of his spirit he finds in- 
coiujiarably delicate shades ol lixpression, an exquisite and 
sensitive diction. W ^ are struck in reading his poems by 
the nobility id Ins ideas, by a religious elevation like that 
of Pascal ; for there is in his work something both of Lu- 
cretius and of Pascal. Yet he is far from being either an 
E})ieurean or a Jansenist ; he is rather a Stoic to wiiom the 
dece)>tions of life have brought pity instead of bitterness. 

As an artist Sully- Prudhomme is remaikabh? for tlie 
entire absence of oratorical etlbrt; for the extreme sim- 
plicity and fastidious ]»recisioii of his diction. Other 
p<X5ts have l)ecn endowed with a more glowing iinaginii- 
tion ; his pocitry is neither exuberant in colour nor rich 
in sonorous liarmonies of rhyme. The grate of his verse 
is a grace of outline and not of colour, his melody one of 
. subtle rhythm; liis verse is as if carved in ivoiy, his 
i music like that of a perfect unison of stringed instruments. 

■ His imagination is insc]»arable from his ideas, and this is 
the reason of the extraordinary perspicuity of his poetic 
style. He extends [)w\ry to two extreme limits ; on the 
one hand to the l>orderland of tlie wnWAil ami the dream- 
like, as in a poem such as “Le Rendezvous 
Tendresses\ in which lie seems to express the inexj»iy>^d.ic 
in precise language ; on the oUkm* hand, in his ticieii no 
i»oems he encroaclies on the jaovinee V" 

jKKjtryis i.kstic in U»e creal.i.m ‘ 

express his fugitive ein-tious tui.l his 
Both by the cliarni of his j.ure and pwfwt C" ' ^ 

his eonsumniate art, and the dignity wine i in oi i s < • 

work, Sully-lVudhomiiie deserves rank among the io.e 
most of contemporary poets. 

SultanDUr. a town ami distriet of Hritish India, 
olllxanpMFf ^ nii.iii Tin* boMi is on the 
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and Lucknow. Population (1881), 9374 ; (1891), 8761 ; 
municipal income (1897-98) Rs. 14,494, leas than half 
from octroi; incidence of taxation, 13 annas ]^ier h^d. 
It is no longer a military cantonment. There is a printing- 
press and a literary institute. 

The district of Sultanfur has an area of 1710 square 
miles; ixipulation (1881), 967,912; (1891), 1,075,851, 
showing an increiiso of 12 ]>er cent., compared with a 
decrease of 8 per cent, in tho jirevious twelve years; 
average density, 629 persons i)er square mile. In 1901 
the |>opu]ation was 1,084,115, showing an increase of less 
than 1 por cent. Land revenue and rates, Rs. 13,59,371, 
the incidence of taxation being R. 1.3.2 j>er acre; culti- 
vated area ( 1896-97), 596,042 acres, of which 273,848 were 
irrigated from wells, tanks, <kc. ; number of police, 2383 ; 
vernacular schools 120, with 5809 pupils ; registered death- 
rate (1897) 40*75 per 1000. The princi|)al crops are 
rice, i)iil8e^ wheat, barley, sugar-cane, and a little opium. 
The main lino of the Oudh and Rohilkhand Railway just 
touclies the eastern corner of the district. 

SunritttrAi the westernmost and, next to Borneo, 
the largest of the Great Bunda islands comprised in the 
East Indian Archipelago, stretching N.W. to S.E. from 
Malacca Passage to Bunda Strait, between 5** 40' N. and 
5" 59' S. and 95* 16' and 106* 3' 45" R, with an area, 
including tlie neighl)Ouring islands, all but Banka and 
Billiton, of 178,338 s(juare milas. 

GeoUigy . — Dutch mining engineers and the Austrian 
geologists Professors Suess and Neumayr all concur in 
the oiiinion that the mountain cliain of Arakan, dipping 
under sea-level and following, as a submarine chain, tho 
direction of tho Cocos, Andaman, and Nicobar islands, 
ro-enicrges in Sumatra, while the parallel chain of Burma, 
making its submarine ^lassago in tho direction of the 
Mergui Archi;)elago and Malacca, rises above the water 
again in the Riouw group, Banka, and Billiton. Tho 
same sandstone, slate, older and younger Tertiary forma- 
tions, volcanoes, beds of petroleum, and tho same direction 
in the folds, characterize both chains alike, which in 
Sumatra become united. Dr Verbeek has elucidated the 
folding undergone by tho strata of Sumatra in several 
geological }>eriods. This folding induced oscillations, and 
hence cleavages and ruptures, through which burst the 
eruptive rocks, whose differences of altitude register differ- 
ences of level at difterent jwirts of the island in the various 
geological |)eriods. In the lines of those cleavages, longi- 
tudinal and transverse, as in Java, lie the volcanoes of 
Sumatra, as also lakes like Tolm, and Singkara, which 
had their origin in the breaking down of the edges of 
craters, mostly in the direction of the longitudinal line. 
In tho same direction lie also the succession of valleys, 
overspread with fertile pumice-stone, on which the iK)jmla- 
tion is most concentrate. Everywhere in Sumatra ^ate, 
sandstone, and limestone are found, constituting, with the 
older eruptive rocks, tho Palajozoic chains and ranges 
which run through the island in a N.W. to S.E. direction. 
Rocks of the Mesozoic iKjriod very rarely crop out on the 
surface, and refer to a j>eriod during which Sumatra was 
elevated above the sea ; Dr Volz has discovered indications 
of them near Toba Lake. 'Phe higher plateaux and valleys 
are formed of Tertiary rocks and diluvial tuffs ; the lower 
plains, of the alluvium of sea and rivers. As in Java, the 
younger volcanoes have largely covered the old rocks with 
their scoriae, dammed the lakes, diverted the course of 
rivers, and closed in 'Alleys. According to the W. to E. 
profiles from the hand of Dr Verlieek, the coast and lower 
plains of alluvium, here and there of higher diluvium, are 
succeeded by chains of Palaeozoic rocks, known as the 
Barisan or Chain,” often forming the watershed, which 


consists of granite and the primary rocks already referred to. 
Next in o^er come the tuff plateaux or valleys, deeply 
eroded by rivers flowing in and out of the crater-formed 
lakes. Occasionally there are two or three valleys spreading 
out |>arallel to one another, hemmed in on both sides by the 
older chains, varying in height, but declining towmds the 
east from 4000 to 3000 and to 2500 feet, and closed in on 
the N. and S. by the colossal mass of the higher volcanoes. 

Orowaphy.-Axi order to an appreciation of the orography of ' 
the island, the following sections of Sumatra should be well dis- 
criminated from one another: — Ist. The valley of the Aljeh or 
Achin or Acheen river. 2nd. Tho plains around tlie lake of Toba 
of varied level and physical character. Those on the S. and 
N. are higher, 4000 feet high, having tho character of steppes, 
with scantier forest-cover, and, save m the narrow valleys and 
river-courses, properly available for cattle-rearing. The nlains- 
on the £. and W. are of a lower level, er^ed by larger 
rivers, clothed with forest, showing more sawahs and ladangs, 
or diy rice-fields, and, near the rivers, planted with jagong 
(maize), coffee, and fruits. Unless on the S.K., where the 
Asahan flows away to the east coast, Toba Lake is sniixmnded by 
steep shores. According to Verbeek, van Dyk, Hagen, and Volz, 
tho lake had its origin in the collapse of a volcano. 8rd. The 
valley of the Batang Tom, with the plateau of Sipirok in the £. 
and the mountain -ciiain of Tapanuli in tlie W. On the 8. and 
S.E. tlie valley is bounded by two volcanoes, Lulmk Riga and 
Si Buwal Buwali, whence were derived the volcanic tuffs of the- 
valley and of tho jilateau of Sipirok, with their lakes drained by 
the Bataiig Tom and its aflhients. The valley is in the N. nearly 
3000 feet liigh, in the S. 1150 feet, and varies in breadth from 
miles to half a mile and less. Flowing in a deep lied cut in tho 
tuff strata, the river is not navigable. 4th. Tne longitudinal 
valley of Batang Gadis, with its afmient the Angkola, and in the 
S. the valley of the Sumpur, the nj>|)er eoiiree of the Rocan, 
lietweeii tho Lubiik Raja in the N. and the Merapi Mount in the S. 
This valley is 64 miles long, with a mean breadth of 4 to 6 miles. 
All the rivers of this valley, flowing in deep beds of eroded dilnvial 
tuffs, with a fall as much sometimes as 330 to 660 feet a mile (or 
a little more), are unnavigable. The valley is hounded on the W. 
and the £. side by chains of slate and Ptiheozoic rocks. The* 
bottom is in many j^arts the diluvium of lakes drained by the 
rivers. 5th. The section of middle Sumatra between a line on the 
N. side of tho three volcanoes, viz., Singalang-Tandikat, Merapi, 
and Sago, and the line on tlie S. formed by tlie three mountains- 
Patah Bembilan, Peak of Korintyi, and T\nuh. This section ia 
divided by the Middengebergte or middle chain into a northern 
half watered by the Ombilin or Upiier Indragiri with its affluents, 
and a southern half traversed by the Batang tiari or Upjier Jambi. 

To the N, of the volcanoes, which rise to 9500 feet or more, this- 
section is occupied by a liigh plateau of volcanic formation, whose 
elevation declines in a direction from W. to £. from 2950 to 1640' 
feet, with the lake of Maninyn (about 40 square miles in area) 
filling the hollow of an old volcano, and with rivers which have 
ei’oded their beds ui the tuffs to a depth of 300 feet and more. 
Smith of tho volcanoes the northern affluents of tho Ombilin — 
Sumpur, Sello, and Sinamar— flow through valleys panillel to one 
I another in a N.W. to S.£. direction. Hcic, too, are found fertile 
j tuffs, and the valleys are densely populated. The rivers, however, 
are, like those already characterized| and i'or tho same reason, not 
available as waterways. Singkara Lake (44 Muare miles) is of 
origin similar to tliat of Maninyn. The Ombilin, issuing out of 
the lake on the cast side and flowing through a plateau of Eocene 
sandstone, has on its banks the coalfields of Siingei Durian, &c., 
but is not serviceable as a waterway for that part of Sumatra. The 
coal has to be transported by railway over Solok to Padong 
(Emniahaven), a seaport on the west coast. Solok lies on the 
Sumami, which, flowing from tho S. to the lake of Singkara, 
prolongs the valley of the Sum])ur to the Middengebergte. Unlike 
the northern, tho southem affluents of the Onibuin do not rejoice 
in longitudinal valleys hemmed in by the Barisan and ranges of 
slate, limestone, and sandstone. Here prevailing granite and 
diabw give rise to a complicated mountain system through which 
the rivers cleave their way in a curved and irregular course. 
South of the Middengebergte, liowever, the northern affluents of 
the Batang Hari, the Scliti, Gumanti, Si Potar, Manmn, and 
Pangean, at least those in the W., again run in longitudinal 
valleys. As shown by the reports of the Sumatra Exjieditiou, 
these affluents and the Batang Hari itself (except the part at the 
mouth, Mamun-Simalidu) ai'e navigable only by pratis drawing 
not more than 12 inches. 6th. South Sumatra, so far as known, 
presents everywhere in its valleys tlie same eliaiactcr as that of 
Batang Torn, Batang Gadis, Sumpur, ka. Its eastern valleys, 
however, are not so high and continuous as its western. They 
also are closed in on the N. and S. by volcanoes which here 
produced the same masses of tuff, with lakes and rivers of the 
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name formation as in the N. Such are the valley of Korintyi 
with the river of the same name, between the Peak of Kodntyi 
and the Riya Mount ; the valleys of 3ei*am]:iei and Sungei Tenang 
(as imperfectly known as tliat of the Korintyi), in which are to \m> 
sought the sources of the Tambesi and Asei, both affluents of the 
Jambi ; the longitudinal valley of Ketaun, in Leliong, flowing to 
the west coast, and of the Musi flowing to the east coast ; 
the valleys of Makakau and Mlabung or the Up^ier Komeiirig, an 
affluent of the Musi, between Sebelat and Kaba. The Makakan 
and Sclabung drain into Lake Kanau, which on the south side is 
dammed by the volcano Seminung. The southernmost valley of 
* Sumatra is that of the Semangka flowing into the bay of the same 
name. All these valleyar'witn their rivers, lakes, and volcanoes, 
are of a like nature with that of those ajready descrilied. Generally 
tlie lower valleys of the rivers have a I'elief of 600 to 1000 feet ; 
the higher valfeys occupy heights of from 2500 to 3000 feet ; the 
mountain chains rise to 5500 feet ; the volcanoes tower up from 
6500 to nearly 10,000 feet. 7th. The section of south Sumatm 
between the eastern chain of old rocks and the east coast with its 
numerous river mouths. This section is formed of the alluvium 
of sea and rivers. In the river-beds, however, and at some distance 
from the sea, older strata and eruptive rocks underlie the alluvium. 
The strata near the mountain chains and volcanoes consist of 
dilurial tuffs, which, though not reaching the height of the western 
half of the island, indicate considerable elevation also on that side. 
The eastern plain increases from N. to S. 

Rivera , — The middle and lower 0001*308 of the larger rivers — the 
Musi, Jambi, Indragiri, Kam]mr, Siak, liocan. Panel, and Bila, 
and Asahan— all flowing eastwards, along with many of their 
affluents are navigable over considerable stretches for craft drawing 
6 to 10 feet. The Musi and Jambi are navigable for 372 and 497 
miles respectively. As waterways, all the rivers labour under the 
dmwbacks of rapids, niudbanks at their mouths, banks over- 
grown w'ith forest, sparse population, and cunvMits liable to 
serious variations due to irregularity of supply from the moun- 
tains ami sudden rainfalls. 

ClimUe , — As throughout the whole of the Malayan Archiiielago, 
so also in Sumatra, which lies about equally balanced on both 
sides of the Equator, the tomj^rature stands at a high level 
subject to but slight variations. The monthly tcmiKmiture mounts 
only from 77® Fahr. in February to 80*6® Fahr. in May, August, 
ana Novcmlier. In the distribution of the rainfall as dejiendcnt 
on the direction of the winds, the following parts of Sumatra must 
be distinguished : — 1st. S.E. Sumatra, on which, as on Banka and 
Billiton, the heaviest rainfall occurs during the N.W. monsoon, 
the annual voliime of rainfall increasing from 98’4 inches in the E. 
to 189 inches in the W. Of the 139 inches yearly rainfall, 91*7 
inches are brought by the N.W. and 47*3 inches by the S.E. 
monsoon. 2ud. The west coast. Here the rainfall for the year 
increases from the S. and the N. ends towards the middle. 
Benkulen, €.<7., gets 126 inches ; iSingkel (2® If/ N.), 172 inches ; 
and Padang, 184 inches in the year. Here too the prevailing 
rainfall is brought by the N.W. monsoon, but in this licit its 

S revalence is not so pronounced, Padang getting 94 inches of rain 
uring the N.W. monsoon against 90 inches during the S.E. 
The mountain chain immediately overhanging it, the high teiii- 
peraturo of the sea washing it, the frequent thunder- stornis 
to which it is subject, the moist atmosphere of its equatorial 
situation, and the shorter riyiim of the dry S.E, wind arc the 
i>rincipal causes of the heavier rainfall on the west coast. The? 
jiigher stations of middle Sumatra, on the leo side of the ivestern 
mountain chain, get off witli only a yearly drenching of 78*7 
inches. Srd. The N. and N.E. jsirts of Sumatra. These are 
swept by a variety of winds. The S.E. wind, however, pre- 
dominates. Blowing over land, and in the dinjction of the 
longitudinal valleys, the S.E. wind brings so much less rain, and 
thus favours the lormation of sUippes in tlio N., such as the Toha 
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plains. The N. E. and 8. W. winds, on the other hand, licking up thtf 
moisture of the sea, bring rain if they blow for any length of time. 

Area and Population , — ^The following table gives mrliculaie as 
to the area and population of the several iwlitical divisions of 
Sumatra and of the island as a whole : — 


Division. 

Area in 
square Miles. 

Populatiuii 
in lti07. 

Density per 
s<iaare Mile. 

Sumatra, West Coast . 
Sumatra, East Coast . 
Benkulen 

Ijanipongs . 

Palembang . 

Atjeh .... 

31,649 

35,312 

9,399 

11,284 

58,497 

20,471 

1,353,513 

335,432 

168,767 

137,501 

692,317 

631,705 

42*8 

9*5 

16*9 

12*2 

12*9 

26*0 

Total . 

161,612 

3,209,237 

19*85 


Of the total population, 5015 were Europeans, 92,716 ChiiieHC, 
2478 Arabs, 7133 foreigner of otheie nations, and the rest natives. 

In the w'est coast lands European influence, fertile soil, com- 
IMirativoly good roarls, ngriculture, timber, and coallieldH have 
created populous settlements on the coast at Padang (the capital 
of the west coast, with 3ri,158 inhahiUiits in 1897, of wlioni 1640 
were Eurojieans), Priaman, Natal, Ayer Bangis, Sibogha, Singkel, 
and also on the plateaux at Fort de Kock, Pnyokomlio, &c. In the 
eiust coast lands it is only at the mouths of rivers — Paleiiihang at 
the mouth of the Musi with 53,000 iiihahiianls, and Medun in Deli, 
the residence of the highest civil and military officials of the ejist 
coast, in which a splendid goveniment house is (1900) being 
erected — that considerable centres of ])Opiilatioii iin* to be found. 
Nine-tenths of the natives of Sumatra live by agricjulturo, the rest 
by cattle-rearing, Ashing, navigjitioii, and, last hut not least, from 
the products of the forests ; they are therefore little concen- 
trated in towns. 

JteligUm and Instruction , — The natives professing Christiftiiity 
numbered in 1897 about 32,000 in the west coast division of the 
island, and about 250 in all other parts. The number of Christian 
missionaries was 51, of whom 42 belonged to the Kheinische 
Misaionsgcsellschaft. Tlje number of scliools, Governiiieut and 
private, on the west coast was 260, with 19,226 piiiJils. In 
Benkulen there were 9 schools with 1241 pupils ; in Lampong 
district, 4 schools with 638 pupils ; in Palembang, 8 with G58 
pupils; on the east coast, 2 willi 145 pupils ; in Acheen and de- 
pondoiicies, 2 with 375 pupils. 

Productions and Industry , — Forests and natural vegetation cover 
a much larger part of Sumatra than of Java. W'liereas in Java 
tall timber on the mountains keeps to altitudes of not less than 
3000 feet, the tall timber on the mountains of Sumatra descends 
to below 1000 feet, to 650 feet, and in many cascH right down to 
the coast. In Sumatra, as in Java, the vegetation of the lowlands up 
to nearly 1000 fei<t is distinct from the vegetation of the mountain 
slojKJS and plateaux from that elevation uj» to 4000 feet and over. 
In addition to the 134 plantations of 46,825 acres farme<l out by 
the princes to tlie planters of Deli, only 38 plniitatioris of 13,823 
acres are farmed out by the (lovcrnnieiit to jirivate iH?rsons. For 
the Eiiro]iean market there are grown coffee, t<*l«iceo, nutmeg, 
mace, pcpi)cr, &c. The j)ro<luct!on of coffee cultivated by the 
Goveniment in Upiicr Padang varied from 82,233 jaeuls (each 
133^ It) avoir.) in 1888 to 19,000 j»iculs in 1894 ; in Ta]uimili from 
12,698 piculs in 1888 to 5192 piculs in 1891 ; in fiOwer Padang 
from 41/6 piculs in 1888 to 912 piculs in 1894 ; aiul in tlic whohi 
island from 175,000 piculs in 1877 to 26,000 piculs in 1894. On 
private lands the }»roduction increased from 1000 j>i(;ula in 1877 
to 16,000 piculs in 1899. 

The following table shows the iminher of tohaccto plantations 
and the amount of tobacco produced on the east coast ol Sumatni 
in 1899 


Dell and Dependencies. 

Langkat. 

Serdang. 

Batu Haru. 

Other Establishments I 
(Asahan, Bila, Kiak). | 


Total. 

EstablUh- 

nients. 

Production 
(in kilogs.) 

Establish- 

nionts. 

Production 
(in kilogs.) 

EsUbliah- 

nieiits. 

Production 
(in kilogs.) 

Establish' 

ments. 

Produc- 

tion. 

E.Ul.Il.h-! ■ 

;(lnkriV)i 

Thitablish 

meiits. 

1 Production 

1 (in kilog...) 

59 

12,141,707 

36 

6,802,864 

23 

3,305,828 

6 

478,022 

^ 6 i 921,150 

130 

23,958,369 


The production of the Ombilin coalfields increased 
from 1758 metric tons in 1892 to 181,325 metric tons in 1899. 
The production of jietroleum on the Lepan river in Ijaiigkat 
mounted from 362,880 j^llons in 1891 to 20,141,000 gallons in 1899. 
Palembang, at Muara Enim, also produces petroleum, the amount 
not publiSied. Perlak, formerly a tributary state of Acheen, and 
now a political division of the Acheen Government, has become one 
of the chief centres of the petroleum industry. The crude oil is 
conveyed in pipes to Aroo Bay, on the east coast, and refined in 
the island of Sembilan. There is no gold production. 


^.r/yrtr/s.— The ]»rincii)al exiKirts from all tlm regencies alike 
re hliick and white pcpjwr, bamlxio (rotn/i), gums, caouttJjoiic 
opra, nutmegs, mace, and gamhir. From the west coast aiicl 
membatig cotfeo is also cxp/irtcd, and from Ddi, fobam). 

Roads and Railiruys.— hi the western half of Sunuifni, with its 
mg line of coast and numerous valleys, the transj)ort of e^offee 
as, owing to the want of navigahh* rivers, induced the constnic- 
Loii of very gowl roads as far as the Jake f>f Toba. In the west 
jast. under the Dutch (Jovenin.eiit, there is a railwav connecting 
ot only the coaltields of the Ombilin valley with Padang, but 
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also the Ombilin river and the lake of Siugkara with the most 
productive and densely populated p1atca\ix and valleys, N. and S. 
of the line of volcanoes (Sinmlang, Mcrapi, and Sago). A second 
railway in the district of Deli connects the inland plantAtiona 
wiili the coast. (5ood roads tmvci-se also the broad plains of 
Bcnkulen,' Palcinbaiig, and the Larn]>oiig districts ; altogether 
there are in Sumatra (1900) 194 inilcs of railway. (See also Malay 
Aiiohipkla(!o : J>utch Hast Indies^ for general information as to 
Girvemmmt^ Fmaivccy Defence^ &c.) 

AuTnoiirri ks. — i For geology and orography) Fennema. ‘ * Geolo- 
giache Boschriiving van hot T^oordolijk Deel der Padau^Aie 
tiovenlanden,” Joan, v, liet Mijnwezeiit 1887. — Vkubeek. Topo- 
graphiseJm an Gaologiscli^ Heschrijvimj van een Deal van Stmatra's 
Westkuslf with atlas. Batavia, 1888; similar work dealing with 
S. Sumatra, Jaarb. v. bat Afynwezen, 1881, and SujiplcmetU, 1887. 
— Hokkstjia. Die Oro-und Jlydrographie Sumatra* s, Gronin- 
gen, 1 898. — Veth. Midden Sumatra^ II. , Aardrijkak, Deachrijvmg, 
W'itli atlas. lioydeu, 1882. — Yzkrmak, Ac. Dwara do<tr SumeUray 
Ttjcfu mil Padang naar Siak. Haarlem, 1895. — (For rivers of the 
east coast) Tijdschr, Aardr. Oen.y III., map 16, and 1890, maps 
7 and 8 ; Tijdackr, BaU Gen.y 1881 and ISfe, and Jaarb. v. hel 
Mijnwezcriy 1874 ; Tijdachr, Aardr, Gen,y III. and VI., and Dijdr. 
V . hat Inst, voor Taal-y Lami-y en Volk.y 1884 ; Tijdschr. 
Aardr, Gen.y 1886, — (Rivers of middle Sumatra) Proceedings of 
the It, G, Society and Petermann'a Milieil.y 1880. — (Climate) 
Van uku Stok, Ilegmvmariicmingmy and Athts of H’ind aiul 
Weather, Batavia, 1897. — (Statistics) JtmrcijferSy 1901, and 
Kulonialc Verslatteny 1900 and 1901. — (Hi.story) Kielstua. On 
the history of l^ilembang, west coast, and the war in Acheen, 
in IndUtch Militair Tijdschr if ty 1886-89 ; Tijdachr. Bat, G€n,y 
1887-92. (C. M. K.) 

Recent History , — From 1883 to 1894 the Dutch Government, 
with the help of missionaries, extended its authority over the lands 
to the S.E. and S.W., and also over some of the lands to the E. 
and N. of Toba Lake, including the districts of Toba, Silindong, 
and Taiiah Jawa. In 1895 tiie authority of Holland was ex* 
tended over the southern part of the island of Samosir in Toba 
Lake. Its jurisdiction was also extended over Taiiiiang, till 
then the northern frontier of the Dutch cast coast of Sumatra. 
By military expeditions (1890-95) the Dutch influence on the 
Batang Hari, or Upper Jambi, was increased ; as also in 1899 in 
the Lima Kotos in coutral Sumatra, included within the territory 
of Siak. It is expected that the now extension will comprise 
in it mines of tin and gold. Historically, Sumatra has proved to 
be jierhajM the most iiiieivstiiig among the Du toll -Indian iiossi^s- 
8ion.s in the Malay Archi|KJlago (|/.v.). The w'ar in Acliecn aid not 
materially retanl the diwelopincnt of Sumatra, and although the 
titular Sultan of Acliccu has continued a desultory guerilla warfare 
against the DuUdi in the u\ount.aiuou8 woodlands of the interior, 
the almo.st inacccswible Fasci country, so called, really active 
warfare lias long ceased. All along the main coasts of the former 
fiultaiiate of Achceu military i> 08 t 8 have been established, and 
military roads are Injiiig constructed ; even in Pedir, on the north 
coast, until 1899 the must actively turbulent centre of resistaiiee of 
the Sultan party, and oven in 1902 only |)acdficd in i>arts, Dutch 
engiueei'M are building a highway to connect the west with the 
east coast ; and a railway is running in the north from Olchleli, 
tho new Capitol of the (Tovernment of Achcen, a good, free iM)rt, 
with an active trade, carried on by numerous steamers, noth 
Dutch and foreign. A similar state of things has been iu 
existence at Edi on the north-etust coast, the harbour eanitol of 
a sultanate which formerly owed allegiance to the Sultan of 
Acheen, but which since 1889, iu which ye^r an armed exi)cdition 
restored order, forms a itoUtical division of the Goveiiunciit of 
Achcen. Edi has become one of tho centres of the still cxteiisivt! 
XKipper tiwie, carried on mainly with the Chinese at Singapore and 
Penaug, which island faces Edi. South- w'est of Singajtore the 
arclapolago of Riuw' forms a 8e|>aratc residency, with an assistont* 
resident at Lingga, to which bedongs the island of Siiigkeji, wdiere 
extensive tin deiwsits have been discovered, which are being worked 
by a Dutch company under an exclusive concession, similar to 
the existing tin concessions for the islands of Banka and 
Blitong (Billiton). In Siugke 4 ) the tin output for the ten years 
ending Ist Juno 1900 reacTiea 81,000 piculs. The residency of 
Riow, which embraces many hundreds of islands, big and small, 
also includes a ])ortion of the Sumatra mainland, between the 
residencies of Palombang to the south and the east coast of 
Sumatra to the riortli. To tlio latter belong |)erhaps the richest 
and best develoj)cd districts of noriliern Suniatra, namely, Deli 
(wdth an assistant-resident), Langkat, Serdang, Ac.— districts 
little known in 1875, but by 1902 famous among the largest 
tobacco countries in the world. Belawan is the harliour to 
Deli, but the capital is Medan, where the Sultan and the Dutch 
Kesideiit reside. Belawan is connected with Medan by a railway, 
constructed before 1890 by a private comjiany, almost entirely 
dependent for its earnings tijfon the numerous tobacco plantations, 


several of which belong to English corporations. The plantation 
labourers are almost entirely alien coolies, largely Chinese, and the 
Mala}^ are comparatively few in number. The tobacco plantations 
of British North Borneo have nearly all been started by planters 
from Deli. Between tlie mainland de|)endency of the Riow 1*681- 
dency and the residency of Palembang lies Djanibi, an extensive 
sultanate, which is still in a state of transition ; a }K>rtion belongs 
to the residency of Palembang as a i)rotectoratc, tho Sultan having 
in his capital (also called Djambi) a Dutch “comptroller,” who 
represents the resident of Palembang ; another portion is claimed 
by a quasi-indeiwndcnt sultan w'ho reigns in tho interior. Of this 
interior very little was known until the scientific exiiedition 
dcsjMitcbed by the Dutch Royal Geographical Society towards 
tho end of the ’seventies,, but in 1901 an armed Dutch expedi- 
tion, necessitated by frcmient disturbances, ]»cnetratcd right into 
the Jambi hinterland, tlie so-called Gajoo districts, where until 
then no £ui‘ 0 ])ean had ever trod. Otherwise there is little of a 
liisiorical or {xilitical character to chronicle of Palembang, beyond 
the fact that many |»etroleum wells have been .started in the 
interior, and that it is now jiossiblo to travel by road from Palem- 
bang to Benkulen, on the west coast. The same remai'k ap[)lics 
to the residency of Banka Island, which includes Billiton Island, 
with an assistant-resident, and to the residency of the Lampong 
Districts, a(\joining the Palembang residency, and comprising the 
southernmost ^loi’tion of Sumatra. 

Tho west coast of Sumatra is administered upon lines some- 
what approaching those of the east coast. There is a government 
in the north adjoining that of Achcen, and com]»rising the two 
residencies of Padaiig, the Highlands re.sideiicy and the Lowlands 
residency ; further, the residency of Tajianuly. All have scveial 
assistant-residencies. The residency of Benkulen is inici'posed 
l)ctween the west coast government and the residency of the 
Lamriongs alwvc mentioned. Of the recent liistory of the former, 
all tiiat need be stated liere is that the settlement of the Padang 
highlands and of Tapaiuily, which, from the point of view of tlie 
picturesque alone, are among the most beautiful u)>land countries 
anywhere to be found, is of much later date than that of tlie 
Padang lowlands. Still, up to 1900 a great deal had been done 
to develop the long-neglected interior, a development to which 
the geological survey expeditions, under the lead of that 
eminent engineer, Mr Verbeek, to whom we owe not only the 
best maps of Sumatra but also the most compi'eheusive study of 
the Krtikatao cataclysm, have so jiowerfully contributed. A 
state railway now runs from Padang town into the interior as 
far us tho immense Ombilin coaliields, whicli are worked by a 
private company. 

j A brief mention should be made of tho island of Nias, wliich 
forms a political division of the residency of Tapanuly on tho 
w^’st coast. Nias has excited a good deal of interest among 
scientists on account of its remarkable population, whose origin is 
still ill doubt, Juughulm’s surmise tliat they are Battaks not 
having met with general acceptance. The Nias natives are a 
distinct race, (cannibalism seems unknown among them, but 
slavery is still rauqiant, and csjiccially heud-huutiiig, dcs})ite the 
IKUTsisteiit eftorts against it made by the Dutch and German 
missionary societies, which are strongly rtqiresenled iu Nias. A 
peculiar feature of the jiojnilation i.s the largo number of albinos 
which it comjirises. 

From the above outlines it would ajipear that the govenirocnt 
of Sumatra was still in 1902 in an c.s.sentially transitory condition. 
J’or recent literature consult the works mentioned under Java and 
Malay Akcjiii'ELAUo ; also Sclniiling’s Nederland tusschen de 
Trojien (“Ti-opical Holland,” 1889), and Prof. Van deu Litii’s 
Netherlands’ India (2nd edition, 1892). (n, ti.) 

SumbAWAi one of the Little Sunda islands iu the 
East Indian Archipelago east of Lombok, measuring, 
according to Zollinger, 4300 square miles, or, including 
the neigliliouring, islands, 5240 square miles. Four 
mountain chains cross the island in common with the 
Western Sunda islands in a west to east direction. The 
northern, as in Bali and Lombok, is of volcanic origin. 
In the southern chain is found a limestone formation 
analogous to that in Bali, Lombok, and Java. Between 
these two chains arc round hills consisting of lavas, some- 
times of volcanic tuflTs, covered with the silvery and long 
grass which also clothes vast jirairies iu Java and 
Sumatra. The natives live solely by agriculture. But 
out of a total i)opulation of about 75,000 there are 
11,000 foreigners, living mostly by trade and naviga- 
tion (Ligtvoet). Politically, Sumbaw^a, with its four 
inde|»endent states, belongs to the confederated states 
of the “ Government of Celebes and its dei)endencie8 ” (see 
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Celebes), a situation to be explained by the fact of the 
old supremacy of the Makaasaresi over Suiiibawa, Flores, 
and Sumba. 

Zollinger. “Soombawa,” in Verhatvdelvugm van liet iJotov. 
Oenootachapf xxiii. — Ligtvobt. “ Antoekcnlngcn betraffondo den 
EoonoTnischen Toestand en do Ethnogi'aphie van Soenibavra,** in 
Tijdachr, Bed, Gen,, xxiii. , 

Summitf a city of Union county, New Jersey, 
U.S.A. It is on the Delaware, Lackawanna, and Western 
Railroad, in the north-eastefh part of the state. It was 
formerly Summit township. Popuhition (1900), 6302, of 
whom 1397 were foreign-born and 129 negroes. 

Sumtorf a city of South Carolina, U.S.A., the 
capital of Sumter county. It is a little east of the 
centre of the state, on the Atlantic Coast Line and the 
Southern Railway, and is an important shipping ixnnt for 
the products of the surrounding agricultural region. 
Population (1890), 3865 ; (1900), 5673, of whom 58 
were foreign-born and 3160 negroes. 


of about 14,000 feet. The value which ho reached was 
3*0® 0. per minute, with a fair probability of its being as 
great as 3*5**. Angstrom places the value at the yet higher 
l)oint of 4“. We may assume the nuist probable value to 
lie l)otween 3*0" and 3 *5“. Tliis result may be expressed 
by saying that if the sun were surrounded by a sjdicrical 
shell of water 1 centimetre thick, having a railius equal 
b) that of the earth’s orbit, the heat radiated would raise 
its temperature at the rate of about 3*0'* or 3*5* C. ])er 
minute (5*4° to 6*3° Fahr.). Com]>uting the volume and 
mass of this shell, we may determine the number of units 
of heat necessary to warm it at this rate, which would be 
the rate at which the sun lost energy. The following are 
the common logarithms of the amount of energy radiated 
jxir minute and per day, assuming the two values just given 
for the constant. Wo remark that the C.G.S. unit of 
heat is that which will raise the temperature of 1 cubic 
I centimetre of water 1“ C. ; the calorie is the amount which 
j would raise one kilogramme T, while the erg is the C.G.S. 
j unit of mechanical work. 


Sun. — The sun may be described in the most com- 
prehensive way as a globe of matter so intensely hot that 
all the substajices coiiqiosing its interior are vaj-jorized 
and dissociated, so that any chemical combination is pre- 
vented among them, and so massive that the gases whicli 
form it are compressed by the mutual attraction of their 
})arts to a density exceeding in the mean that of w*ater, 
and jxDssibly, near tht; centre, as great as that of metals. 
The following numerical particulars wdll lx* convenient for 
reference. The bases of some of them will be found in 
Part IT. of the article Astronomy in vol. xxv. of this w ork : — 

Angular semi -diameter at mean distaiuu* . . . 959*63" 

Density (earth’s density--!) 0*2.5538 

„ (waters]) 1*411,51 

The value of the equatorial horizontal jxirallax of the 
sun at the earth’s mean distance, as now adopted in all 
the astronomical ophemeridcs, is 8*80", but the most 
recent investigations indicate a somewliat smaller value, 
probably 8*78", and a correspondingly greater distance. 
The distance, linear diameter, mass, and attraction depend 
in their determination upon the parallax, and arc therefore 
given for the two values of this quantity just mentioned : — 


Equatorial liorizontal parallax 

. 8*80" 

8*78" 

Mean distance (kiloninties) . 

149,501,000 

149,841,000 

„ (miles) , 

92,896,000 

93,108,000 

Linear diameter (kilometre.s) 

1,391,080 

1,394,210 

„ (miles) 

864,372 

866,340 

,, (earth’s eq. diaiii. —1) 

109*05 

109*30 

Mass (earth’s mass = l) . 

33*2,297 

334,512 

Gravity at surface (metres) . 

273*82 

274*42 

(0gr-'-l) 

27*88 

27*95 

According to Sporer’.s determinations from 1861 
position of the .solar equator refeiTcd to the eelijitic is 

to 1866, the 

Longitude of ascending node . 

. 

. 74*2“ 


Inclination to the ecliptic 6*6 ^ 

The most recent dotcniiination of the period of the solar spots is 
Iiy*i8i0y02. 

A fundamental constiint of solar physics is the rate at 
which the sun radiates heat. The measure of this radia- 
tion, called the solar constant, is the amount by which a 
sheet of water 1 centimetre thick, exiK)scd |)erpcndicularly 
to the sun^s rays at the earth’s mean distance, would rise 
in temperature in one minute if it absorbed all the rays 
and lost no heat. The determination, l^ing necessarily 
made at the earth’s surface, requires a knowledge of the 
absorption of the sun’s heat in passing through our atmo- 
sphere. The selective character of this ab8or])tion renders 
its determination difficult, and, as was j)ointod out by 
Langley, has led to the result being much too small. The 
most elaborate determination at command is that of Lang- 
ley, made on the summit of Mount Whitney, at an elevation 


Constant 


Log ac.8. 

,, Calorics 


Ri-gK 


Per Miiiulo. 

. 3*0 3*.5 

. 27*927 27*994 
. 24*927 24*994 
. 3.5 *.560 35*627 


Per l>ay. 

3*0 *.5 *5 

31*086 31*153 
28*08(1 28*1.53 
38*718 38*785 


Assuming the mean 8j)ecilic lioat of the inntc*rials crmi- 
]»osing the sun to be the same as that of w^ater, the loss of 
energy would 1)0 eijuivalent to a lowering of the tempera- 
ture at the rate of about V Fahr. per annum. Assuming 
the sun to be of uniform density in its interior, and to 
contract uniformly throughout its mass when cooling, tlu^ 
number of ergs of work done by a contraction of this mass 
through u centimetres is, whim n coeffiident is expressiid 
by its logarithm, (37*515)?^. TJio annual contraction which 
would thuTi generate an eneigy equal to that radiated is 
6790 centimetres or 225 feet. In deriving this result no 
j allow’^ance is made for the rise of temperature produced l)y 
j the contraction. The result of this rise would be a^ct 
I more rapid contraction, since the latter must suffice riot 
I only to produce the energy radiated, but tlm addilional 
energy required to raise the temperature. 

The interior of the solar globe is invisible to us, s(» that 
its constitution must be entirely a matter of inference. 
Its 8urfa(*e, the ]>hotosphere, is all we see under ordinary 
circumstances. Tmmediately outside of it, and lying upon 
it, is a layer of self-luminous gases, red in colour, forming 
the chromosphere. Outside of thi.s is an irregular collecticm 
of matter of extreme tenuity, the coroim. Doth chioino- 
spliere and corona are, iindtu’ ordinary circumstance.s, in 
vi.sible to direct vision ; the chroinosjihcre can be delecte<l 
by the aid of the sj>octroscoj)e, but llio corona is visihh* 
only during total edipses of the sun. 

I1ie number of tcrre.sti*ial elements who.Me spectral liia's 
can bo detected in the solar spectrum has been increasi‘d 
by Rowland’s researclies with the aid of photograj»hy. 
The question whetlier oxygen is in tlie list has long been an 
0|)en one, and cannot }ct k' regarded as decisively .^en5*d. 
Its difficulty arises largely from the fact tliat we nccc.^-sfirily 
see tlu^ solar si>ectruin after the light lias passed througli 
the oxygen of the-earth’s atmosphere. Inve.stigati(»ns I»y 
llunge make it at least liighly ]»robab]e that a of 

lines in the extreme red, W. L. 7772*2, 7774*4, and / i /5'6, 
belong to the spectrum of oxygen, and are also true* .solar 
lines. This evidence will be tJu* more easily accejited that 
the absence from the sun of an clement .so abundant on 
the oartli does not seem jirobabic. 

That the photosphere cannot bo a continuous solid or 
ordinary liquid, like molten meUl, is shown by the fact 
that, if it w*ere, its enormous railiation would result in 
its being cooled down almost instantly. Even were the 
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liquid as transparent as water, all the heat radiated at 
any moment would come from within a few yards of its 
surface, which would cool down in a few min- 
utes or hours. Indeed, whatever constitution we 
assign to the photosphere, the matter composing 
it would cool off at a rate of several thousand degrees in a 
day if it remained in situ. The radiating matter must 
therefore Imj continuously renewed by convection currents. 
Great mobility is therefore a necessary cliaracteristic of its 
constitution. The combination of the required mobility 
and radiating j)ower is best obtained by supposing that the 
more refractory substances in a rising mass of vapour, 
carbon for example, condense when they reach a certain 
level, and then fall rapidly bacjk into the interior, to bo 
there reva{)ori/ed. But it does not seem absolutely 
necessary to 8Uj)po8e any condensation, because the prin- 
ciples of thermodynamics show that a stratum of gas so 
thick as to be opaque to radiation will radiate like a solid. 
Further inferences as to the nature of the photosphere 
may bo drawn by starting from the envelojje of hydrogen 
which rests upon it, and assuming that chromosphere and 
photosphere have a temperature corresponding to convective 
equilibrium. The latter wdll occur wlien tlic tonqKjratun^ 
in going downward increases at such a rate that a descend- 
ing current, continually growing hotter by the work of 
compressing it, shall always have the same temi)crature as 
the surrounding mass. In this case the temperature will 
increase with the depth at a uniform rate, if the change in 
the gravity in going downward be neglected. In the case 
of hydrogen the rate is about 15° C. i)er kilometre, and in 
the case of air about twenty times more rajud. Assigning 
to the chromosphere a depth of 5000 kilometres, the tem- 
^xjraturo at the base would be some 75,000° higher than at 
the surface, whatever the temi»erature of the latter might 
be. This result, however, is excessive, because based on 
the hypothesis of no radiation. The effect of the radia- 
tion from the photosphere is to elevate the temijerature of 
the outer parts of the chromosphere, the base of which 
mast, under all circumstances, be at least as cool as the 
I)hotosphere *oii which it rests. In the general average 
every concentric shell of the sun’s mass must be hotter 
as we go downward, since below the region from wdiich 
radiation is received a condition approaching to that 
of convective eciuilibrium must hold. TJiC increase of 
temperature in this case would admit of being computed 
by the laws of Boyle and Gay-Lussac, did we know the 
physical constants of the vapours composing the sun. But 
wa(#»ust speedily reach a jioint of temperature and con- 
.dehslition at which these laws cease to hold, and there is 
also a tendency towards cipiality of temperature through 
interior radiation. We cannot therefore say wliat cither 
the t^ajijperaturo or density may l)e at a great depth. 

Dating the photos j)here as the totality of all matter 
which radiates an appreciable amount of energy into outer 
space, we sec that it cannot be a surface, but rather a 
stratum, of which the probable depth is several hundred, 
and may be severe-l thousand, kilometres. The best 
estimates of its temi^erature range from 5000* C. to ten, 
fifteen, or even twenty thousand. Eeally, however, no de- 
finite temperature can be assigned to it, owing to the 
rapid increase of tcmi)erature witli the depth. 

The reversing layer of Young may be regarded as 
connecting the chromosphere and photosphere, being at 
once the base of the former and the extreme outer 
surface of the latter. Its duration during total ecliiises 
of the sun, and tlie circiunstanccs of its visibility on such 
occasions, seem to show its thickness to be a considerable 
fraction of T', say 500 kilometres. Its bright line 
Bjiectrum show's that a ray of light from the earth would 
pass through and through it and suffer only selective 


I absorption. The jmth of such a ray within the layet 
would be some 30,000 kilometres if it went in a straight 
course, and yet more if it underwent refractioa Being 
transparent through such a length, the .tenuity of the 
layer must be extreme. Were its density not much less 
than that of our atmosphere, a ray of light could not pass 
through it without being refracted from its course toward 
the interior, and no bright line spectrum would then l)e 
visible. This result is totally at variance with the infer- 
ences of Jew'ell and Humphreys from the character of 
the spectrum-- that the pressure upon it is equal to several 
terrestrial atmospheres. But the writer considers tliat an 
inference from these data can be little more than a con- 
jecture. The probable law of the increase of temperature 
from the inner regions of the sun outward is shown 
in Fig. 1. Here C is the centre of the sun; p is the 
region of the photosphere, a shell betw'een the surface 
S S, which is the innermost one that radiates heat into 
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Fio. 1.— Temperature Oradient of the Sun, 

outer apace, and II E, the very thin shell of the reversing 
layer ; A, between E E and T T, is tlie region of the 
chromosphere; ordinates parallel to C A, terminating 
in the ni)i)er curve of the figure, would represent the 
diminishing tem})erature. From the centre C A to the 
surface 8 8 the law of diminution is that of convective 
equilibrium. The dotted curve outside of 8 is a continua- 
tion of this curve, showing the temjHjrature as it would be 
were there no radiation. But owing to the radiation by 
the photosphere there is a rapid drop of temiKiraturc through 
the latter, while outside of it, the radiation being absorbed 
by the chromosphere increases the temjKjrature of the 
outer surface of the latter. I^he i*esult is a rapid fall 
through the i)hoto8phere, while in tlie chromosphere 
the change may be quite small, the whole being shown by 
the continuous curved line. 

One of the most curious phenomena connected with the 
sun is the rotation of its equatorial regions in less time 
than those nearer the jicle, the difterence being 
about I***5 between the equator and the limits of 
the spotted zone. The question would naturally 
arise whether this might not be due to a motion of the 
spots in longitude unaccompanied by a motion of the 
matter of the photosphere around them, much as a whirl- 
wind might change its position without a continuous 
translation of the air. On this supposition a spot would be 
in tlio nature of a disturbance, which might be propagated 
from point to point inde^iendent of the matter disturbed. 
There are, how'ever, other tests. The motions of the 
facul® admit of being followed like those of a spot, 
though not so easily. The results from faculss have not 
been conclusive, but the preponderance of evidence is that 
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they fellow the same anomalous law as the spots. The 
most conclusive test is that afforded by the spectroscopic 
comparison of velocities to and from the earth at the 
opposite limbs of the sun. Very careful comparisons 
of this sort were made by Crew and Dun4r, the latter of 
whom seems to have reached a high degree of }>recision 
in his work : his general conclusion is that the angular 
motion in question actually grows slower toward the poles 
not only within the zone of sun spots, but to at least 
±60* of lutitude. WhaCt makes the phenomenon seem 
anomalous is that, in the case of a revolving fluid body 
the particles of which constantly change their }x>sitions 
relatively to each other, the most rapid angular motion 
should be near the axis of rotation, where it might become 
so great that a vortex would form. Several recent writers 
have, however, constructed hydrodynamic theories of the 
processes going on in a rotating mass of gas at a high 
temperature, l^ing to a law of rotation similar to that 
observed in the present c€Wje. The subject is most 
thoroughly worked out in a memoir by Professor R. A. 
Sampson {Mem, vol. li.), but it is impracticable 

to condense this or any other mathematical theory of the 
subject within our present limits. We must therefore 
confine ourselves to a brief statement of the probable 
conditions existing and processes going on in the sun’s 
interior. The result of the convection currents must be a 
continuous increase in the angular sjKjed of rotation from 
the surface towards the centre. The law of this increase 
cannot ho rigorously determined. It seems to the writer 
that, passing inward from any point of the sun’s equatorial 
region, there could at first be no diminution of the linear 
speed ; that is, the angular s]^}eed should increase at least 
inversely as the distance from the centre. Saiiqjson’s 
theory, however, makes the increase in angular si^eed 
slower than this (^oc. cit, pp. 175, 176). The effect of the 
increasing pressure and temperature is to increase the 
viscosity towards the centre, so that the central core may 
behave like a solid. It would also have a higher angular 
Sliced of rotation than any point of the surface. 

An important recent pajier on the subject is by Emden 
{Sitzunf/sler, Munich Akad,^ July 1901, pp. 339-363). 
The greater speed of the equatorial rotation is here 
connected with a theoretically higher temi>erature of the 
photosjfixore at the poles tliaii at the equator, a condition 
not yet confirmed by observation. 

Several theories of their mode of production have been 
propounded, of which that of E. von Oj)j)olzcr (Vienna, 
Schwingshet,^ 3rd March 1893) has received most 
attention; but the conditions are not yet rijie 
for formulating any theory of the subject. We 
shall therefore confine ourselves to the general laws of 
the phenomenon brought out by recent investigations, and 
to deductions from observed facts. 

In going through the eleven-year cycle of change the 
rise from minimum to maximum of spottedness takes place 
more rapidly than the reverse, the tavo imrtial ijeriods 
being from minimum to maximum, 4-y’62, and from 
maximum to minimum, 6^*51. The degree of Bi)Ottedness 
at any one phase of the cycle is quite irregular, being 
sometimes greater or less than the average for a })eriod 
of a year or more. The spots in one hemisphere some- 
times reach a given phase, say that of maximum, a year 
or even more in advance of those in the other hemisphere. 
Sporer from a number of observations inferred that the 
southern cycle was generally in advance of the northern 
one ; this, however, is not justified by more recent com- 
parisons, which show that, in the general mean, the 
spottedness of the two solar hemispheres goes through 
its phases simultaneously. Accurate observations of the 
spottedness of the two hemispheres of the sun seimrately 


commenced with Carrington’s work in 1866. During 
the four cycles which have since elapsed the spottedness of 
the southern hemisphere has in the general average exceeded 
tliat of the northern in a ratio of a^ut 6 : 5. This exc(‘8s 
is greater than the probable result of chance irregularities, 
but its i)ermanence cannot yet be regarded ns established. 

A most important question connected with the length 
of the i>eriocl is whether the cycle is fundamentally a 
perfectly regular one. Are the observed irregularities 
in the degree of sjKXttedness sujxirposed ui>on an invisible 
cycle of change of invariable length on which they 
fundamentally det)end, or i.s the cycle itself an irregular 
one? In the former case the times of any one phase 
through long iJcriods will, in the general axerage, l>e 
equidistant; in the latter case the irregularities xvill 
constantly tend to accumulate, so that the deviation from 
tho results of uniformity may increase to any extent. 
Wolf,^ from records beginning with Galileo, derived 
the time of every maximum and minimum since 1610. 
Including the j)hases up to 1895, it is found that there 
is no evidence of any accumulated deviation, but tho 
difference.s between tlie observed ei)oclis and those com- 
puted on the sui>])Osition of a uniform period sciuu to 
be accidental all the way through. The ]»robability is 
therefore that the unknown cycle of cliangt* in the 
interior of the sun on which the degree of s])ot-tedness 
depends is quite uniform. No cause external to the, sun 
having the iHJiiod in question is known to exi.st. The 
period of Jupiter, ID’ ‘86, comes nearest, but differs so 
much as to preclude the hyj»othesis of c(o’ncidence. E. 
W. Brown (Mon. Not, Ji.A.S,, October 1900) discusses 
the question wdiether the cond)ined tido-jaoducing forces 
of Jupiter and Saturn might not reqaesent the clianges 
in sj)ottcdness, but reaches no deiijjile conclusion. AVe 
must thci'cfore seek for the cause of the cycle in o])erati()ns 
going on within the body uf the sun itself. It is remark- 
able that the pluises of ii .rease and decrease during tho 
cycle follow very different laws in different solar latitudi‘s. 
About the time of maximum there is a fairly definite law 
of distribution of spots in latitude, ’rhero ajo \'ery few 
at or near the solar e(piator. The number increases up to 
about 15” heliocentric latitude, where it reaches a maxi 
mum. From this point it falls off' slowly at first, then 
more rapidly to 30*^ of latitude. Beyond this limit a spot 
is only occasionally seen. The number of .sj>ots in belts of 
latitude 5* wdde during 1894, just aflcs- a maximum, was 
as follows : — 
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The Wilsonian theory, that the spots are dej)ressions in 
tho photosphere, rested upon a supposed effect of juMspec- 
tivc, the penumbra which surrounds tlu* dark nucleus of 
each s]:x)t Ixiing supposed to be broacler on the exterior 
edge of the s|)ot on the sun’s limb than on the 
interior edge. But the breadth of the iH-'iiunibra is 
extremely irregular and variabltN and it is now' found that 
tliere is no such systematic difference, nor any other 
evidence of a depression. 'The (pmstion of the exact 
location of a sun sjKjt i.s necessarily somewhat indetinit^^ 
because what we have to do w ith is a phenomenon, and 
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not merely an object. It may bo tliat the cause of the 
phenomenon extends through the entire tliickness of the 
photospheric stratum. 

The fundamental facta, relating bj the radiation of the 
spots, which modern investigation has brought out are these : 
— Hy the aid of a thermo])ile it was long since found by 
Henry and Secchi that a spot radiates not only less light 
but less heat than the rest of the photosphere. The 
radiation from the }»hotosphore is weaker the nearer wo 
approach the limb of the sun. The question whether 
the radiation of the spot diminishes in the same degree 
has been inveatigatt»d by Langley and Frost. It is found 
that this is not the and that in tlie general average 
the diminution of radiation from the spots is less than that 
from the photosphere as the latter approach the sun^s 
limb. This lends colour to the view that the si»ot is 
high up in the photospheric stratum. The spectroscopic 
shows that the darkness of the spots, especially of the 
umbra, is due entirely to an absorjition of light by gases 
denser than those which jiroduce the lines of the s<ilar 
sjioctrum. The entire spectrum seems to lie darkened to a 
greater or less extent, but in an irregular w^ay. Young 
and Duller have resolved the dark regions into great 
numbers of fine lines. Another remarkable pdienomenon 
is the bi*oadening of most of tlui s{KK;tral linos. In 
addition to this, a line is frl^^juently reversed — that is, seen 
as bright instead of <lark. Frecjiiently a bright line 
appiears without the liroadened dark line having dis- 
apijieared. 'I’lie reverseil line is also frequently curved 
or displaced, showing rapid vertical motion in the gase.s 
wdiicli [irodiice it. iiie reversed lines arc? generally those 
of calcium, hydrogen, and iron. It is remarkable that the 
limjs even of the same substance are not broadened 
equally. This, howi^ver, is only one of the many irregu- 
larities in the liehaviour of the sjieetral lines of a substance 
under various conditions. The liehaviour of the spiectral 
lines seems best ex[ilain(‘d by supq losing absorpition by 
a dense layer of cool gases with another of hotter gases 
above it. 

Intimately associated with the spots are the facuhe and 
jirominences. The former are subject to the same picriod 
as the s[)ots and, like tliem, are mostly within 
mnd^pn* ei[iiator, but they arc found oc<*,asion- 

mlnenc 0 M, though rarely, even in the polar regions. 

The prominences are also found all over the sun, 
but are more frcqutJiit in the siiotted latitudes. It is 
not established tliat the sjiots havi; any w^ell marked 
motion in latitude, though a tendency has been suspiected 
in those of high latitudes to move tow'ard the pxile. 

TJie most hopieful source of (‘onchisious respjccting the 
surface of the sun seems to lie oflerod by Hale’s method 
of pihotograjjhing it by monochromatic light, which is hawed 
on an idea originally suggested by Janssen. By it a 
pihotograph is made in which all the light but that of one 
piarticular siKictral ray is cut off. The essential pirincipilo 
of the ap[iaratus by wdiich this is done is this. Let A lie 
an imago of the 'Siin formed in the focus of a telescopxi. 
To fix the ideas, let us suppiose this image formed of 
monochromatic light, that of the calcium line K for 
example. If this light is pjassed through a spxjctroscopio, 
whether prism or grating, it, being monochromatic, sufFei*s | 
no dispiersion. B may then ropiresent the second image 
formed in the focus of the sjicctroscopie. Then let S S be 
a slit through a frame which cuts off all the light but a 
narrow line. The image will then be reduced to the line 
S' S', which will simply be the siiectral line K. Suppose 
S S to move vertically across the disc ; the line S' S' will 
then seem to move in like manner across the image B, only 
instead of an actual motion of the spiectrum it will be a 
moving impression of the K-light from the different parts 


of the sun. Actually, the light not being monochromatic, 
the entire spectrum of the sun will fall upxin the plane of 
the image B. To obtain the photograph by the K-light 
an actual slit S' S' is made to move over the image B in 
coincidence with the K-image of the slit S S. Thus a 
pliotograpih of the entire sun is obtained in which only 
K-light is allowed to fall on the plate. The most remark- 
able results obtained with this instrument concern the 
facnlm. The ordinary visual spectrum of these objects 
shows the H and K bands of calcium reversed by a thin 
bright line running down the middle of each, thus indi- 
cating the presence of calcium vapour at a higher tempiora- 
ture than the surface below. The reversal is often double, 


Fit*. 2.— Principle of Itale’s Rpcctrohelio^raph. 

a very thin dark line running down the middle portions 
of the somewLat broader bright line. This indicates the 
pircsence of a stratum of cooler calcium vapiour above the 
hotter one. In some cases the bright lino on one side of 
the daik one disapipiears, showing the double reversal to be 
unsymmetrical. Distortions in these reversed lines are 
rare. The bright H line is sometimes accompianied by the 
neighbouring He line due to hydrogen. No bright lines 
more refrangible than those of calcium are ordinarily seen 
in either the faculoi or the sjiots. Photograjihs of the 
wliole surface by the sj>ectroheliograp>h show that this 
reversal of the K line is only an extreme case of a 
]ihenomcnon jiresent here and there over a large piortion 
of the solar disc, especially the middle latitude lielts of 
grejitcst spiottcdnesH, and compirising a regular gradation in 
the liehaviour of the K line. (Commencing at one extreme 
Avith the normal darkness usually show’n in the visual 
siiectrum of the sun, this line may, in spiecial regions, be 
less dark to any extent, then gradually reversed, first by 
the narrow^est piossible line, and then by one of increasing 
brightness, which at length changes into a double reversal, 
llcgionswhere this gradation is found to begin are irregularly 
scattered over a considerable portion of the sun’s disc, but 
tlie brightening is farthest advanced in the two zones of 
greatest spxit activity, where they sometimes cover widely 
extended regions, with scarcely a break, though with 
varying intensity. Besides tliesc bright areas, the photo- 
grapihs show a fainter reticulated structure extending from 
])ole to piole. The brighter regions increase and decrease 
in numlxsr and intensity with the spiots, but the reticula- 
tion jiersists throughout the entire sun-spiot pieriod. On 
rare occasions the pihotograpihs show remarkable erupitive 
phenomena, whicli' break out near sun spiots and rise as 
immense clouds of calcium vapour, obscuring in the pdioto- 
graphs the underlying regions of the pihotospihere. Such 
eruptions are, howevoi*, quite invisible either by direct 
vision or on pihotograpjhs of the sun taken in the ordinary 
way. The p>hotograp>hs which may be taken with tlie 
instrument are not confined to the pihotospihere, but may 
include the chromospihere with its prominences. When 
taken by the light of the K line, these objects have the 
sharpmess of outline of the best eclipise pihotograpihs. 

One of the most remarkable constituents of the chromo- 
spdierc and protulierances is helium. When the spiectrum 
of the objects in question was first studied, a bright line, 
W.L. 5876, was found to be present, not known to exist 
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among the dark lines of the solar spectrum. Being near 
the two D lines of sodium, it received the designation Dg. 

Its origin remained a mystery until it was 
found by Ramsay that this line was emitted by 
a hitherto unknown substance in clevite, a rare 
Norwegian mineral. To this new element the name helium 
was therefore given. Besides the helium line, the H and 
K lines of calcium arc also found in the chromosphere. 

•Hydrogen, helium, and ca,lcium are therefore the three 
elements the evidence of whose existence is most uniformly 
shown. But besides these, the lines of many other metals, 
especially iron, magnesium, and sodium, are found, with 
greater or less frequency. It is curious that they are 
present mainly in the eruptive protulxjrances, never in the 
cloud-forms. This fact is susceptible of the very rational 
explanation, that after Isjing thrown up from the sun, 
they rapidly condense and fall ba(*k, while the lighter gases 
of the other elements remain. At the station on Mount 
Sherman Young catalogued 273 lines w^hich were seen 
with greater or less fro<juency in the spectrum of the 
chromosphere. This list has since been considerably ex- 
tended. 

An outline of the observatioas made on the corona 
during total ccli|ms will l)e found in the article Eclipses 
CorooM vol. xxvii.). At iircscnt we con- 

fine ourselves to certain phenomena and conclu- 
sions of a general nature. In interpreting the apparent 
form of this curious effulgence, it must be rememl)ered 
that we see only a projection, as it were, of the real 
corona. The latter surrounds the sun on all sides, towards 
us and away from us as well as laterally. Wliat we really 
see at each apparent point is not the corona as it Ls at 
that point, but the combined effect of all the matter lying 
along the line of sight from our eye to the corona. This 
makes the seeming diversity of structure more remarkable, 
since the diversity must be lessened by the effect of ].»er- 
spective. 

Considering, first, the visual aspect of the corona, the 
most striking feature is found to be its radial structure. 
It is not merely a soft effulgence, but a complex combina- 
tion of rays, frequently with dark rifts lietween them. 
The appearance of these rays is much like what w'e should 
expect to see if the equatorial regions of the sun wore 
dotted over with hundreds of search-lights sending out their 
light through a thin fog. Yet there can be nothing of this 
kind, because every point of the corona must be equally 
exposed to the light of the sun. There is a remarkable 
difference in the radial structure in the equatorial and 
polar regions. A ijeculiarity of the latter is the curved 
rays which bend away from the axial line on all sides. 
There is a curious resemblance between this curvature and 
that of the lines of magnetic force as they would be were 
the sun a magnet. This arrangement does not, however, 
extend around the equatorial region as it should, if the 
rays always coincided with lines of magnetic force. 

The spectrum of the corona is found to be a faint, con- 
tinuous one, crossed with a small number of bright lines, 
which form its characteristic spectrum. Of these lines the 
strongest is one in the green, long supposed to be identical 
with 1474 of KirchhofTs scale, of which the wave-length 
is 5317. At recent eclipses Lockyer found the wave- 
length to be 5303, which does not coincide with any line 
present either in the spectrum of the sun or in tliat of any 
known substance. The lines next in brightness are near 
wave-lengths 4230 and 4290. A number of others have 
been recorded, some of which belong to hydrogen, calcium, 
and helium, but the existence of those as belonging to the 
corona has been questioned. 

The question whether the continuous spectrum of the 
corona has any dark lines, as should be the case were it 


reflected sunlight, is still an open one, with a large pre- 
ponderance of evidence in the negative. Only Janssen has 
ever V>een able to see such lines, and it seems likely that 
Campbell and others who have failed to see them enjoyed 
rather Initter conditions for doing so than did Janssen. 
However this may be, a rational interpretation of the 
spectrum seems easy. Scheiner has shown that any sub- 
stance, esixicially if composed of solid particles, must in 
the neighbourhood of the sun be heated to incandescence 
by the sun’s rays, and must therefore bo self-luminous. 
In addition to this, it would reflect more or less sunlight, 
according to its degree of blac^kness. Only when jiorfcctly 
black would it have no jxjw'cr to reflect ; if belonging t«> 
the whiter class of substances, it might reflect more light 
than it emitted. Even if gaseous, a faint continuous 
siHJctrum formed by its own radiation would not l)e out of 
the question, because a gaseous body really emits light of 
all wave-lengths, though the quantity not belonging to its 
characteristic lines is exti-emcly minute. We may tlicnifore 
regard the light of the corona as a mixture of its own light 
with reflected sunliglit, the latter being in an unknown 
but probably small proi)ortion. The result of observations 
showing that the coronal matter is as bright in the rifts of 
the corona as in its brightest i)ortion8 still lacks decisive 
confirmation. Granting it, the corona would seem to be 
in some sort du]dex in structure, consisting of an extremely 
tenuous atmosphere of the unknown substance cortmium 
surrounding the sun, in which are susj^icnded minute jtfir- 
ticles partly or wholly vaporized by the sun’s heat. All 
%dew^s of the corona as incandescent matter are at variance 
with the measures of its heat with the bolometer made by 
Abbot of the Smithsonian Institution during the eclii>se of 
1900. These, as inter] >rcted by Abbot, would show that 
no obscure heat is radiated by tlie corona, a result which 
cannot be accepted without further investigation. 

An interesting question is whether the coronal matter 
does or does not rotate 'vith the sun. Three states of 
things are ixjssible : it may remain at rest as the sun 
rotates, or rotate wdth the sun, or, like a mass of meteoric 
matter, might 1x5 revolving around the sun in orbits under 
the influences of gravitation. The latter would im]>]y a 
vastly more rapid rotation than that of the sun itself. 
Campbell has investigated this question by comparing the 
stiectra of the lines at the two edges of the sun. The 
result is conclusive against the motion of the coronal matter 
in an orbit around the sun, but is indicative of a motion 
corrcsix)nding to that of the sun’s rotation. The effect is, 
however, too minute to be quite conclusive. 

It has been shown by Arrhenius {Phydkaluclie Znt- 
schrift^ Nov. 1900) that a minute imjmlsivo force of the 
sun’s rays, }x>inted out by Maxwell in his development 
of the electromagnetic tlieory of light {Electricity and 
Magrietism, vol. ii.), affords a remarkably plausible ex- 
planation of the tails of comets, the floating prominences, 
and the solar corona. It results from this theory that 
this action ui)on jMirticles of matter of dimensions of alx>ut 
0*001 mm., and of density unity, will be equal to their 
gravity towards the sun. Particles smaller and rarer will 
be driven off against the sun’s gravity. We have there- 
fore only to 8upi)Ose the solar corona to be composed of 
particles like this, to account for its seeming susjicnsion 
about the sun. 

Sunburyi a borough of Pennsylvania, U.S.A., 
the capital of Northumberland county. It is situated 
in lat. 40* 52', long. 76* 47', on the eastern bank of the 
Susquehanna river, at the junction of its north and west 
branches. Its site is level, and the borough is laid out 
I with great regularity. It has three railwa^the Pteni^ 
sylvania, the Northern Central, and the Philadelphia and 
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Reading. Sunbury confenns the repairing works of the 
Pennsylvania Railroad, and viiried manufactures. It was 
settlcHi in 1772. Population (1880), 4077 ; (1890), 
59.‘10; (1900), 9810, of whom 1970 were forcugn-born. 

SundarbanSy They a tract (if waste country in 
British India, forming the seaward fringe of the G angelic 
delta. It has never been .surveyed, nor lias the cen.sus 
been extended it. It stretches for about 165 miles, 
from the mouth of the JI(M)ghly to the mouth of the 
Meghna, and i.s bord«‘red inland by the thi*ee settled dis- 
tricts of the Twenty-four Parganas, Khulna, and Backer- 
gunge. The total area (including water) is estimated at 
at>out 5500 .square miles. The whole is a water-logged 
tract, overgro\Mi witli impenetrable jungle, in which tigers 
and other wild heists abound. Attempts at reclannation 
liavo not b(x?n very successful. The f-^rest dejiartinent 
reilizoil in 1897 -98 a net revenue of H.s. 4,00,000, chiefly 
by tolls on j)roduco reiiKjved. ^J'lie characteristic tree is 
the sundri {Jleritiera littoral i a) ^ from which the name of 
the tract has Ixien derived. It yields a hard wwd, used 
for building purposes, and for making boats, furniture, 
d:c. The Sundarh.ins are everywhere intersected by river 
channels and creek.s, .some of wbicli afford the recognized 
means of w'ater commun legation lietweon Calcutta and the 
Brahmaputra valley, botli for steamers and for native 
boats. Down to 1897 98 the total capitil expenditure 
on tlie Calcutta and Eastern canal Avas Ks. 63,00,000. 
The gro.s.s revenue from tolls in tliat year Avas lU. 4, 26,203, 
and the not n*.A’onue T<s.2,2 1,798. The tonnage of boats 
w'as 1,016,657, witli cargoes valued at ll.s.5, 90,1 4,426, 
or about four millions sterling. 

8linclAy« — There has not since 1887 been any 
legislation directly affecting the observance of Sunday in 
the United Kingdom, or the laAvfulnesa of carrying on any 
trade on that day. But a good many Acts have lieen 
introduced with respect to Sunday trading. Most haA’c 
been directed to the closing of public-houses on that day ; 
but the Shop Hours Bills introduced in 1901 contained 
clauses for closing shop.s on Sunday, with the exception of 
certain specified trades. In the administration of the law, 
however, there has been a distinct disposition to refrain 
from enforcing the strict letter of the older law, and to 
permit the latitude of what is described as the “Contin- 
ental Sunday,” except in the case of businesses carried on 
so as to interfere Avith the ])ublic comfort. 

The result of the Acts of 1871 and 1875 in London 
has been in substance to make the Lord^s Day Acts a 
dead letter as to Sunday trading. The Commissioner of 
Police rarely if ever allows a prosecution for Sunday 
trading. Sunday markets are usual in all the p(X)rer 
districts, and shopkeepers and haAN'kers are allowed freely 
to ply their trades for the sale of eatables, temperance 
drinks, and tobacco. But the conditions of licences for the 
sale of intoxicants and for refreshment houses are strictly 
enforced with respect to Sunday. In districts whore the 
town councils liaVe control of the police, pnAsecutions for 
Sunday trading are not infrequent ; but they seem to be 
instituted rather fTOm objection to the annoyance caused 
by street traders than from religious scruples. The limita- 
tion of the time for prosecution to ten days, and the 
necessity of the previous consent of the chief constable, 
have a great effect in restricting prosecutions. This 
liberality in administration has progre.ssed pari pansu 
with a change in public o])inion as to the uses to which 
Sunday may properly be put; it is becoming less of a 
holy day and more of a holiday. 

There has been great activity among those interested in 
different theories as to the proper use of Sundays. On 
the one side, Lord’s Day observance societies and the 
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organizations concerned in the promotion of “ temperance ^ 
(or of abstinence from alcoholic drinks) have been ex- 
tremely anxious to enforce the existing law' against 
Sunday trading, and against the sale of intoxicants to 
|X)rsons other than bond fide travellers, and to obtain 
legislation against the sale of any alcohol on Sundays. 
On the other side, the Sunday League and other like 
organizations have been active to organize lectures and 
concerts and excursions on Sundays, and to promote so 
far as jxisaible variety of recreation other than attendance 
at the exercises of any religious body. The lessees of cer- 
tain places of public resort in London have in some cases 
obtained their licences from the London Coimty Council 
on condition that they do not liold Sunday concerts, and the 
recent jiolicy of the Council has beien not to interfere with 
or restrict the giving of Sunday concerts unless they are 
giA’en for private gain or by w'ay of trade. The Council 
has no legal authority to disj^ense with obserAance of tlie 
Lord’s Day Act of 1781 (21 Geo. HI. c. 49), which enforces 
}Mmalties on giving entertainments to which persons are 
admitted by payment of money or by tickets sold for 
money. The law bas been judicially interpreted, how^- 
ever, to moan tliat charges for reserved seats ai‘c not in- 
compatible with free admission. In conFCf|Uence of this 
ruling Sunday concerts liave been regularly given at the 
All)crt Hall, which is not under the licensing jurisdiction 
of the London County Council, and at the Queen’s Hall 
and other jdacas within that jurisdiction. No charge is 
made for adnn.ssion, but those who Avish for seats must 
pay for tlicm, and the proceeds of the concerts are not 
made the subject of profit. At the licensing sessions 
conflicts have annually arisen on this subject between the 
advoca-tes and opponents of Sunday music. 

Travelling and lioating on Sunday are now freely resorted 
to, regardl&ss of any restrictions in the old Acts, and rail- 
way com])anies run their trains at all hours, those in the 
; metropolis, however, limiting their trains during the hours 
of morning service. The running of tramcars on Sundays 
has licen recently introduced in Scotland, but its legality 
is the subject of litigation. Refreshment houses are freely 
open even in the Royal Gardens at Kew, and bands play 
in the public jiarks. An attemjit was made in 1897 to 
enforce the Act 1 Cha.s. 1. c. 1, forbidding the playing of 
Sunday games out of the player’s parish, by prosecuting 
some lads for playing footliill in an adjoining parish, but 
the justices di.smissed the charge, treating the Act as ob- 
solete; and to a groat extent the aim of the Jlook of 
SporU ha.s, after two centuri»;s, been attained. 

The ojieration of the Lord’s Day Acts has to some ex- 
tent been restricted by two recent decisions. In 1900 it 
was decided that a liarlier was not a tradesman, artifleer, 
workman, or labourer, or other jierson whatsoever within 
the Act of Charles II., and that he could lawfully shave his 
customers on Sunday. Under the Scots Act of 1579, c. 8, 
which i»rohibits “ handy laliouring or Avorkii^g ” being used 
on Sunday, tlie Howse of Lords had in 1837 held ^at it 
was illegal for liarbcrs to shave their customers on Sun- 
days, although the deprivation of a shave might prevent 
decently disposed men from attending religious worship, 
or associating in a becoming manner with their families 
and friends through want of personal cleanliness. 

Brituh Colonies . — The English law as to Sunday 
observance was the original law of the colonies acquired 
by settlement, and in many of them is left to operate 
without colonial legislation. In other colonies it is sup- 
plemented or superseded by colonial Acts. Ontario has a 
law (Rev. Statutes, c. 246) which, besides the matters 
included in the Act of Charles IL, prohibits political 
meetings, noisy games, shooting, fishing, and excursions, 
and to some extent the running of street railways. The 
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Indians of the province arc exempt from the Act. In New 
Zealand an Act of 1884 (c. 24, § 16) prohibits the (•arr 3 *- 
ing on on Sunday of any trade or calling, but llio excep- 
tions are numerous, and, besides works of nc'cessity or 
charity, include driving live stock, sale of medicines, sale 
or delivery of milk, hairdressing or shaving before 9 a.m., 
driving public or private carriages, keeping livery stables, 
working railways, ships and boats, and letting boats for 
hire, and work in connexion with post offices and telc- 
graplis, and with daily newsi>a]»ers. 

United Slates , — The early legislation in the Eastern, 
and j)articularly in the New England states, ])rohibit{‘d 
business, travelling, and work of all kinds except of ab- 
solute necessity or of religious or charitable 
Unsuccessful attempts have been made to have tlui 
Sunday laws declared unconstitutional and invalid as 
interfering with the liberty of conscience and worship 
and the rights of projjerty giiarantccid by the Fe«leral 
and Static constitutions. But legislation has resultt'd 
in considerable relaxation fnjin the old Turitan strictness. 
In Massachusetts, which may be fairly taken as rt*]>ro- 
senting the Eistern states, public service coq^orations, 
such as railway, street railway, steamboat, telegraph, 
telephone, electric lighting, water and gas companies, are 
l)crinitted to serve the public in the m^ual manner. 
Public parks and baths are open. T()])acco may be sold 
by licensed innholders, common victualleis, druggists, 
and newsdealers. Bake slumps may be open during cer- 
tain hours. All other slioijs must bo closed. Salo(»ns 
are closed, and liquor can be served only to the guests 
of licensed innholders, llorsc^s, carriages, boats, and 
yachts may b(5 let for hire. All games and entertain- 
menls, exce-j)t Ihiensed sacred concerts, are prohibited. 
In Connecticut Sunday recreation is still prohibited, but 
eh'ctric and steam cars are now allowed to run. Sunday 
is a close time for game and birds (1899). In many of 
the Western states base-ball games and various entertain- 
ments for pay are [Kirmitted, and in some saloons are 
open. In many but not all the states such persoiis as 
by their religion arc accustomed to observe Saturday are 
allowed to pursue their ordinary business on Sunday. 
In Delaware and Illinois barbers may not shave cus- 
tomers on Sundays ; and in Georgia guns and pistols 
may not be fired (1898). In North Dakota the fines for 
Sabbath-breaking have been raised. Statutory ])ri) vision 
has lately been made in Minnesota (1899) for investiga- 
tion by the labour burcfiux into Sunday labour ; w'hilo in 
New York City the population of EuroiJean origin have 
been much vexed by the enforcement of the Sunday 
laws. 

Ewrojm , — On the continent of Europe there is a distinct 
tendency to restrict Sunday labour, not on religious 
grounds, but in the interests of the industrial classes. In 
France a law of 13th June 1896 regulates le repos hebdo- 
madairsy and M. Baudry d'Asson in th^jt year introduced 
a Bill pro|K)sing to prohibit Sunday labour, but this was 
reported against and rejected. In Austria in the first half 
of the 19th century Sunday labour w^as prohibited on reli- 
gious considerations. In 1 881 legislation was passed with 
reference to factory workers, and after divers amendments 
And much discussion, comprehensive laws were passed in 
1895. Those laws prohibit factory work on Sundays, 
with certain specified exceptions corresponding to those 
of the English Factory Acts, and subject to the right of 
the Minister of Commerce to except works of a character 
which renders Sunday labour inevitable. Commercial 
enterprise or labour in shops, offices, «kc., and hawking is 
allowed on Sundays for not more than six hours. The 
hours during which Sunday opning is jiermissible are 
settled by a form of local option, (w. f. c.) I 
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I SufldorlAIICli a seaport and municipal (extended 
1895), county (1888), and i)arliamentary Iwrough, Durham 
county, Itlngland, at the month of the Wear, 269 miles 
north by west of London by rail. Becent buildings include 
the town hall, the museum and library, and other public 
institutions. Electric lighting is siip])lied by the corjiora- 
tion, which also owns a system of electric tramways. 
Two new piers, 2790 and 2844 feet Jong respc*etively, 
have lji‘en built, so as to form a liarbour al)OUt 160 acres 
in area. I'here arc two other }»iers at the south entrance 
to the south doek. The docks already opened accom- 
modate many hundreds of vessels, and an undertaking 
is in hand to make the ]>ort adequate to tlie entry and 
exit of vessels of any size at any time. Besides the r)ther 
docks, there are two graving docks res]x^<‘tiveJy 441 and 
366 feet long. Then*, are over a dozc’ri shipbuilding yards. 
A large park at lloktu* and two smaller parks have been 
ojtened. In 1891, (>336 persons were employed in ship- 
building, 2067 in iron and steel manufactures* 2680 in the 
making of niachines, and 1226 in mining. Tlierc are four 
daily newspapers. At this })ort 3LS vessels of 229,081 
tons were registered in 1888; in 1898, 262 of 200,211 
tons. Vessels entered in 1888, 8473 of 2,719,250 tons; 
cleared, 8370 of 2,772,837 tons; in 1900, entered 0377 
of 2,463,883 tons; cleartnl, 0187 of 2,669,026 ions. The 
value of the im 2 )orts in 1900 was £695,350, against 
£583,501 in 1888. The value of the exports in 1900 
was £2,320,200, against £583,501 in 18SS. Area of 
municij)al and county borough in 1891, 2808 acres; i)opn- 
lation in 1881, 110,520 ; in 1891, 131,015. The extended 
area (3739 acres) is coext(*nsive with that of the newly- 
constituted j)arish of SiiiahTland, which includi‘s the old 
|>arLshes of Snmhu’laTid, Bishopwearmouth Fauns, and 
almost the entire 2 )ai’t of Bisho 2 )wearmouth on the south 
bank of tlie river; also Monkwearmouth and Moukwear- 
iiiouth Shore on its north bank. The inipulation on this 
area iu 1891 was 131,080 ; in 1901, 140,505, 

SundSVSlIli a seaport town of Sweden, Vesternorr- 
land county, on the east coast, on a wide bay of the Baltic, 
117 miles north from Gefle, and connected by a branch lino 
(70 miles) with the Stockholm-Trondlijem railway at Ango 
(301 miles from Stockholm). Having been rebuilt in 
brick and stone since a destructive fire of 1 888, it is one 
of the best built towns in Sweden, with a fine Gothic 
clmrch, handsome schools, slojd school, town hall, theatre 
(1894), tkc. It j)ossesses about forty steam saw-mills, 
besides wood-2)ulp factories, steel -works, brick -woiks, 
engineering sbo 2 )s, breweries, and joineries, liUt owes its 
chief importance to its ex 2 >ort trade in timber (0 to 7 million 
cubic feet annually), the bulk of which goes to Germany, 
France, and Great Britain. It also exi>ort8 wood*pul]s 
and a little iron and fisli. There is a special trade with 
Finland. The harbour, which is usually closed by iccj 
from about the middle of December to the second \Neek 
in May, is sheltered against the east winds by a group of 
islands. In 1900 the port was cleared by 1033 vessels of 
559,500 tons. Population (1900), 14,831. 

Superior! a city of Wisconsin, U.S.A., the cajfi- 
tal of Douglas county. It is situated in lat. 46” 42', 
long, 92” 02', at the head of Lake Superior, oj)i>osito 
Duluth, Minnesota, in fhe north-western part of the 
state, and at an altitude of 641 fijct. The city is laid 
out with groat regularity on a level j)lain, with broad 
streets, well paved mainly with wcKjden blocks, has an 
excellent water-sup])ly drawn from Lak*? Su|)erior, and^ is 
well sewered. It has an excellent liaibcair, shared with 
Duluth, and formed by oSfinnesota and Wisconsin Points, 
which, projecting at right angles from the north and south 
shores rosiiectively, nearly close in the ujqMjr end of the 
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lake. It lias an immense lake traffic, consisting largely 
of wheat, ccmiI, and liinibor. It lias four railways — the 
Chicago, St Paul, Miniieaiiolis, and Omaha ; the Duluth, 
South Shore, and Atlantic ; the Oreat Northoni ; and the 
Northern Pacific, which add greatly to the city's traffic. 
The inanufac!turcs of tlie city are large and are i*apidly 
increasing. They consist mainly of flour, lumber and lum- 
lier prodmds, and imn and woollen go(ids. In 1900 the 
city contained 185 manufacturing establishments, with a 
capital of $5,882,50)2, (unploying 1958 hands and having 
a product valued at $7,527,703. There are many grain 
elevators, coal docks, and shipyards. The assessed valua- 
tion of reiil and ]»(*rsonfil i)roj»erty in 1899 was $10,604,151, 
the not debt of the city was $1,356,241, and the rate of 
taxation was $10*50 per $1000. The rate of assessment 
was very low. Superior was originally a trailing pxst of 
the Hudson Bay C'ompany. The city w'as foundetl in 
1855, but no settlement follow^ed, and it was not until 
1885, thirty years later, that the pi*esent city commenced 
its rapid growth. Population p890), 11,983; (1900), 
31,091, of whom 11,110 were foreign -born and 1 86 negroes. 

8upp6, Franz von (1820-1895), Austrian 
musical composer, whose real name was Francesco 
Ezoohiele Ernienegildo Supp<^‘-Demelli, was l)orn at 
Spalato, in Dalmatia, in 1820, and died at Vienna in 
1895. Originally he studied philosophy at the Uni- 
versity of Padua, hut on the death of his father devoted 
himself to jniisic, studying at the Vienna Conservatoire 
under Sechter and Seyfriod. He began his musi<;al 
career as a comlm tor in one of the smaller Viennese 
theatres, and gradually worked his way uj) to bo one of 
the most poj)ular composers of light o]>era of the day. 
Outside Vienna his works have never w^on much success. | 
Ouly two of his sixty comic operas have ever found their | 
way to London. f)f those Fatiniiza (Vienna, 1876 ; 
Ijondon, 1878) was the most successful. Bwcacw 
(Vienna, 1879 ; Ii<mdon, 1882) only enjoyed a moderate 
amount of favour. It would be useless to attempt a 
catalogue of Suppo's comic o])cras, w'hich are of the most 
ephemeral character, and only at their very Ijest can 
pretend to sometliing of the charm of Strauss. Bupp6’s 
overture to JJichicr nvd liauej* is his most successful 
orchestral work. He also wrote some Church music. 

8urd,t| a city and district of British Indio, in the 
Gujarat division of Bombay. The city is situated on the 
left bank of the river Tapti, 14 miles from its mouth; 
railway station, 167 miles north of Bombay. Population 
(1881), 109,844; (1891), 109,229; (1901), 118,364. 
The modern city is w^ell laid out, with roads and 
markets. The most interesting monuments are the 
tombs of English and Dutch merchants of the 17th 
century. The military cantonment lies to the west. 
Surat is still a centre of trade and manufacture, though 
some of its former industries, such as shipbuilding, are 
now extinct. , There are three cotton mills, with 181 
looms and 45,000 spindles, employing 1550 hands ; 
twenty factories for ginning and i)ressing cotton ; a rice- 
cleaning mill ; and a jtaper mill. Fine cotton goods are 
woven in handl(K)m8, and there are B]jecial manufactures 
of silk brocade and embroidery. The chief trades are or- 
ganized in guilds. There are many wealthy Parsi, Hindu, 
and Mahommedan merchants. There are three high 
schools, of which one is supported by the Government, 
one by a mission, and one by a Hindu association ; total 
pupils (1896-97), 1124; also a municiiml industrial 
school. The city has twelve printing-presses, issuing 
several vernacular newspapers. 

The district has an area of 1662 square miles. 
Population (1881), 614,198; (1891), 649,989, showing 
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an increase of 6 per cent. ; average density, 391 persons 
per square mile, l>oing the second highest in the province. 
In 1901 the })opulation was 636,602, sliowing a decrease 
of 2 i)er cent. Land revenue and rates, Rs. 29, 76,000, 
the incidence of assessment being Ks.3-5-7 per acre. 
Cultivated area (1897-98), 481,531 acres, of which 10,256 
were irrigated from wells, <kc. Number of jiolice, 833 ; 
children at school (1897-98), 25,306, being 4*4 per cent, of 
the total i)Opulation ; registered death-mte (1897), 33*48 
l»er 1000. The principal crops are millet, rice, pulse, 
and cotton. After Surat city, the chief centre of trade is 
Bulsar. The district is traversed for 74 miles by the main 
line of the Bombay and Baroda Railway, with 15 stations ; 
and a branch is now being constructed along the Taj»ti 
valley to join the Great Indian I'eninsula in Khaiideish. 

The Surat Agency consists of three native states — 
Dharamimr, Bansda, and Sachin. Total area, 1051 
square miles; population (1891), 181,208; (1901), 
161,010, showing a decrease of 11 per cent. Dharam- 
pur has an estimated revenue of Rs. 4, 13,000; tribute, 
lis,9000. Bansda: revenue, Rs.3,33,000; tribute, Rs. 15 4. 
Sachin : revenue, Rs. 2,08,500 ; no tribute. The chiefs of 
the two former are Rajputs ; the last is a Mahommedan. 

SurbitOtlp a civil parish and towm of England, on 
! the Thames, in the ancient parish of Kingston, 12 miles 
south-west of London, and in the Kingston parliamentary 
division of Surrey. Station on the London and South- 
V’estern Railw*ay. Population (1891), 12,178; (1901), 
15,017. 

SurfiACC* — Most of the results briefly outlined in 
the following article dei)end upon the method of treat- 
ment of the geometry of surfaces founded on the con- 
sideration of the expression of the lineal element in tenns 
of two parameters, w, v, 

th^ - Edw2 + 2Ydu(lu + adv\ 

« = const, v = const, being thus systems of curves traced 
on the surface. This niethod has the great advantage of 
dealing in the most natural way with all questions con- 
nected with geodetics, geodetic curvature, geodetic circles, 
&c , — in fact, all relations of lines on a surface which can 
be formulated without reference to anything external to 
the surface. All such relations when deduced for any 
particular surface can be at once generalized in their 
application, holding good for any other surface which lias 
the same expression for its lineal element ; e.^., relations 
involving gi*eat circles and small circles on a sphere 
furnish us witli corresj>onding relations for geodetics and 
geodetic circles on any syxiclastic surface of constant 
siiecific curvature. The study of surfaces from this point 
of view may be said to have been inaugurated by Gauss 
in his classical ]>a|)er published in 1828, Disquisitiones 
ffenerales circa superficies curvas. He begins by intro- 
ducing the conception of the integral curvature (“ curvatnra 
iniegra ”) of any portion of a surface. This he defines to 
be the area of the corresponding jjortion of a sphere of 
unit radius, traced out by a radius drawn parallel to the 

normal at each point of the surface ; t.e., it is 

where R, R' are the principal radii of curvature. The 
quotient obtained by dividing the integral curvature of a 
small i)ortion of the surface round a point by the area of 

that portion, that is he naturally calls the measure 

of curvature or the Bjiecific curvature at the point in 
question. He proceeds to establish his leading proi)osi- 
tion, that this 8i>eciflc curvature at any point is expressible 
in terms of the £, F, and G which enter into the equation 
for the lineal element, together with their differential co- 
efficients with respect to variables, u and v. 
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It is desirable to make clear the exact significance of 
this theorem. Of course, tor any particular surface, the 
curvature can be expressed in an indefinite variety of 
ways. The speciality of the Gaussian expression is that 
it is deduced in such a manner as to hold good for all 
surfaces which have the same expression for the lineal 
element. The expression for the specific curvature, which 
is in general somewhat elaborate, assumes a very simple 
form when a system of geodetics and the system of their 
orthogonal trajectories are chosen for the parameter curves, 
the parameter u being made the length of the arc of the 
geodetic, measured from the curve, ^*=0 selected as the 
standard. If this be done tlu? c^juation for the lineal 
element becomes ~ and that for the specific 

curvature Cleans of this last expression 

Gauss then proves that the integral curvature of a 
triangle formed by three geodetics on the surface can lie 
expressed in terms of its angles, and is e(jual to 
A + B + C-tt, a theorem he, with natural satisfaction, 
calls “ elegantisaimum” 

This theorem may be more generally stated. 

The integral curvature of any portion of a surface 
= round the contour of this portion . . . (A), 

where di denotes the angle of gealetic contingence of 
the boundary curve. The angle of geodetic contingence 
of a curve traced on a surface may be defined as the angle 
of intersection of two geodetic tangents drawn at tlie 
extremities of an element of arc, an angle whi<jh may be 
easily proved to be the same as the projection on the 
tangent plane of the ordinary angle of contingence. 

The geodetic curvature, which we shall dtiuote by is 

thus equal to the ordinary curvatiito multiplied by cos 
</> l)eing the angle the osculating plane of the curve makes 
with the tangent plane. 

The theorem (A), discovered by Causs hy his E, F, G analysis, 
may be established geometrically in the following simple 
manner : — 

If we draw successive tangent planes along the curve, these 
will intersect in a system of lines, termed the cofijuf/ate t^iiigents, 
forming a developable surfatje. If w'e unroll this developable 
it appears at once that di = dO where di is the angle of 

geoditic contingence, dO the angle betA^eeii two consecutive 
conjugate tangents, ^ llie angle the coTijugatc tangent makes 
with tlio curve. Therefore, as ^ returns to its original value 
wheii W'e integrate round the curve, >\o have 'Idi—'^dO. This 
equation liolds for both the curve on the given surface and the 
rejircscntative curve on the sphere. But the tangent planes 
along these curves being always parallel, tlicir successive inter- 
sections are so also ; therefore Sdff is tlie same for both ; conse- 
quently Sdi for the curve on the surface = hjr the repre- 

sentative curve on the sphere. Hence integral curvature of carve 
of surface = area of representative curve on sjihere, 

=2ir-2rfi on sjdiere hy spherical geometry, 

= 2ir- Sdi for curve on surface. 


A useful expression for the geodetic curvature of one of 
the curves, v =« const, can be obtained. If a curve receive 
a small displacement on any surface, so that the displace- 
ments of its two extremities are nonnal to tlie curve, it 
follows, from the Calculus of Variations, that the variation 


/ Sn 1 

— ds where - is the geodetic 
P P 


curvature, and the normal comix)nent of the displace- 
ment at each point. Applying this formula to one of the 
V curves, we find 


sjvdv^^ 8udv=^S length of curve = BuTdv, 

and as 8u is the same for all points of the curve, ^ 

We can deduce immediately from this expression Gauss’s value 
for the speoiflc curvature. For applying theorem (A) to the 
quadrilateral formed by the curves w, v, rj, and remembering 
that Jdi along a geodetic vanishes, we have 


- Zdi for curve BC — ^di for curve DA, 

= ’-^2^-ds for curve BC + S^r/^ for (.urve AD, 

P P 

= - J p curve BC + Jp - ^ Vdv for curve AD, 

1 » 

therefore passing to the limit gg, - - 

U U'‘ 


Gauss tlieu proceeds to consider what the result will bo 
if a surface Ui dcfomied in such a way that no lineal 
eleincui is altered. It is easily seen that this involves 
that the angle at which two curves on the surface 
intersect is unaltered by this deformation ; and since 
obviously geodetics remain geodetics, the angle of 
geodetic contingiuieo and consequently the geodetic 
curvature are also unaltered. It therefore frdlows from 
tlicorein (A) that the integral curvature of any portion 
of a surfax^e and the sjjcciiic curvature at any [»oint are 
unaltered by non-extensional deformation. 


(Jeodetics and Geodetic Circles. 

For the definition of a goodcaie and its fundamental pro- 
jjerties s<‘(i article Sujikace, vol. xxii. It is also oxi>laincd 
in that article within what range a geodetic possesses the 
property of being the shortest ]»ath between two of its 
])oints. The determination of the geodetics on a given 
surface depends upon the solution of a difien'iilial equation 
of the second ord(T. The first integral of tliis equaticui 
when it can 1 k 3 found for aii}^ given class of surfaces 
gives us the characteristic prop<*rty of the geodetics on 
such surfaces. The following are some of the W( 5 ll- 
known classes for whicli this integral has k'on obtained : 
1. Quadrics; 2. Developable surfaces; 3. Surfaces of 
revolution. 

1. Qit/adrirs, — Several leading matbematicians about 
the middle of last century made a special stmly of the 
geometry of the lines of curvature ami the geochsties on 
quadrics, and were rewarded by the discovery of many 
wonderfully .sim]»le and elegant analogies between their 
properties and those of a system of coufocal conics ami 
their tangents m As eAj)lained ij} tli(i articlci on 

Surfaces, the lines of curvature on a quadric are the 
systems of orthogonal <*nrves f(>rmcd by its intersection 
with the two systems of cjuifocal tjmulrics. Juachimslid 
showed that the inter])rctation of the, iirst ijitc*gral of the 
equation for geodetics on a central (luadric is, tiiat air mg 
a geodetic //I) = constant denoting the pcipemlicnlar 

let fall from the centre on the tangent j»lane, and 1) the 
semldiaiiieter draw'n paralhd to the elcim'iit of the 
geodetic, tlic envelope of all gcifalctics having the same C 
being a line of curvature. In particular, all geodetics 
passing through one of the real umbilics (the four points 
where the indicatrix is a circle) have the same C. 

Michael Huberts pointed out that it is an immo'liato 
consequence of the equation joD that if two umbilics, 
A and B (selecting two not diametrically oi»j>osite), Ihj 
joined by geodetics to any point P on a givcui line of 
curvature, they make equal angles with sm'h line of 
curvature, and consequently that, as P moves along a lino 
of curvature, either PA + PB or PA — PB remains constant. 
Or, conversely, that the locus of a point P on the surface, 
for wdiich the sum or difference of the geodeti*^ distances 
PA and PB is constant, is a line of curvature. It follows 
that if the ends of a string be fastened at the two umbilics 
of a central quadric, and a style move over the surfwo 
keeping the string always stretched, it will describe a lina 
of curvature. 
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Another striking analogue is the following : — 

As, %n plano^ if a variable point or an ellipse be joined 
to the two foci S and H, tan ^PSH tan ^PHS = const, and 

for the hyperbola tan ^l^H/ tan ^PHS = const, so for a 

line of curvature on a central quadric, if P b(‘ joined to two 
umbilics S and H by geodetics, either the jiroduct or the 

ratio of the tangents of JpSri and ^PH8 will be const. 

Chasles proved tlmt if an ellii)se be intersected in the 
point A by a cotifocal hyperbola, and from any point P on 
the liyiH'i boIa tangents Vi\ PT' be drawn to the ellipsis I 
then the difference of the arcs of the ellipse TA, T'A — the 
difference of the tangents PT, ; and subsequently, 
Craves showed tlnit if from any point P on the outer of 
two confocal ellii)8es tangents be drawn to the inner, tlieii 
the excess of the sum of the tangents PT' over tiie 
interce]>ted arc TT' is constant. IVeciscly the same 
theorems hold for a quadric replacing the coufocals by 
lines of curvature and the rectilineal tangents by geodetic 
tiingents. Hart still further developed the analogies with 
confocal conics, and established the following : — If a 
geoiletic ]>olygon cirenmscrilu* a line of curvature, and 
all its vertices but oik* move on lines of cuiwatnre, this 
vertex wdll also describe a line of curvature, and when 
the lines of curvature all belong to the same system, the 
ptTimeier of the jiolygon will be constant. 

2. GeinUtlcs on Dtivclojiahle Svrfacea . — On these the 
geodetics are the ciirvt*s whicli become right lines wIkui 
the snrfac(i is unrolled into a jilane. From this pro|H‘rty 
a first int(‘g!u! can Im* iiiunediatc'ly deduci'd. 

3 . Geodetics on i^urjaevs of lie volution * — In all such flic 
geodetics are the curves given by the equation, r sin 
const, r being the perpendicular on the axis of V(‘Volution, 

the angle at wdiieli the curve crosses the meridian. 

Tlie general [irobltun of the (h'terini nation of geodetics 
on any surface may be advantjigi'ously treated in con- 
nexion with that of “ [larallel ” curves. By parallel ” 
curves are meant curves whoso geodetic distances from one 
another are constant ■ - in other Avords, the ortliogonal 
tiujectories of a system of geodetics. In a] »p lying this 
method the determination of a sy.stem of parallel curves 
comes first, and the determination of the geodetics to 
w'hich they are orthogonal follows as a deduction. If 
i^)-* const be a system of parallel curves, it is shown 
that </^ must Siitisfy tlu* partial ilifTerential equation 

«(s)’-Hs) 

If </> (i/, Vy f<) = const be a system of parallel curves 

satisfying this equation, then = const is proved to 

represent the orthogonal geodetics. The same method 
enables us to establish a result first arrived at by Jacobi, 
that whenever a first int(*gral of the diffei’ential equation 
for geodetics can be found, the final integral is always 
reducible to (iuadraturt»s. In this method 4 > corresponds 
to the characteristic function in the Hamiltonian dynamics, 
the geodetics biding the paths of a particle confined to the 
surface when no extraneous forces are in action. Si!e 

MfiCHANICa. 

The expression for the lineal element on a quadric in 
elliptic coordinates sugge sted to Liouvillc the considciu- 
tion of the class of surfaces for which this equation takes 
the more general form d$^ — (U - V)(U,®dw* w^here 

U, Ui are functions of w, and V, functions of ?», 
and shows that, for this class, the first integral of the 
equation of the parallels is imniediatt*1y obtainable, and 
hence that of the corresponding geodetics. It is to be 


remarked that for this more general class of surface^, 
the theorems of Chasles and Graves given above will 
also hold good. 

Geodetics on a surface corresponding to right lines on a 
plane, the question arises what curves on a surface should 
be considered to correspond to plane circles. There are 
tw'o chiimants for the position : first, the curves^ described 
by a point whose geodetic distance from a given point 
is constant; and, second, the curves of constant geodetic 
curvature. 

On certain surfaces the curves which satisfy one of tlicse 
conditions also satisfy tlic other, but in general the two 
curves must be carefully distinguisheiL The projxsrty 
involved in the second definition is more intrinsic, and we 
' shall tluTcforc, foJloAving Liouville, call the curves possess- 
iiig it geodetic circles. It may l>e noted that geodetic 
circles, except on surfaces of constant SiKJcific curvature, 
do not return back upon themselves like circles in piano. 
As a particular instance, a geodetic on an ellipsoid (which 
is, of course*, a geodetic circle of zero curvature), starting 
from an ninbilic, wdien it returns again, as it docs to that 
umbilic, makes a finite angle with its original starting 
j>osition. As to the curve described by a point whose 
geodetic distance from a given centre is constant, Gauss 
showed from the fundamental property of a geodetic that 
this curve resembles the i>]ane circle in being everywhere 
]HT|)eridiciilar to its radius. In the same way it holds that 
the curve described by a point the sum (or difference) 
of whose geodetic distances from two given points (foci) 
is constiuit, resembles the ])lane ellipse (or hyiierbola) in 
the protierty that it bisects at every point the external (or 
internal) angle between the geodetic focal mdii, and, as a 
conscciuencc, that the curves on any surface answering to 
c'onfocal ellipses and liyi»erbolas intersect at right angles. 
The cciuation for the lineal element enables us to discuss 
geodetic circles on surfaces of constant specific curva- 
ture ; for wc have seen that if wc choose as parameters, 
geodetics and their orthogonal trajectories, the equation 

beconu'S -f- : and since and 

' KK* r 

here it follow^s P ~ A cos “ + 

or P ~ A cosh “ + P sinh according as the sur- 
face is synclastic or anticlastic. If a good' 'tic circle 



(curvature ~) be chosen for the starting curve 

and if v be made the length of the arc OY, intercepted 
on this circle by the curve v = const (see Fig. 1 ), then A 
and B can be proved to be independent of u and P = 

cos - -I- y sin -- for a synclastic surface, P = cosh - -f 7 sinh ~ 
a k a ^ * aka 

for an anticlastic surface. It follows from the expression 
1 1 rfP • 

for the geodetic curvature ^ that in both classes 

of surfaces all the other orthogonal curves u » const will be 



SURFACE 71 


geodetic circles. It also appears that on a synclastic 
surface of constant specific curvature all the geodetics 
normal to a geodetic circle converge to a point on either 



side as on a sphere, and can be described with a stretched 
string taking either of these points as centre, the length 

of the string being a tan j Fig. 2). Tliese noriuals 

will be all cut orthogonally by an e(iuator, that is, by a 
geodetic circle of zero curvature. 

For anticlastic surfaces, however, we must distinguish 

two cases. If the curvature - of the geodetic circle 

> i the geodetic normals meet in a point on the concave 

side of the geodetic circle, and can be deacrilM*d as on 
the synclastic by a stretched string, the length of thi* 

string being a taiih geodetic! 

normals have no equator (see Fig. 3). If on the other 



hand the curvature of the geodetic circle be <i the 

normals do not meet on either side, but do possess an 
equator, and at this equator the geodetic normals come 
nearer together than they do anywhere else (see Fig. 4). 

On a synclastic surface of constant specific curvature -3 


two near geodetics proceeding from a point always meet 
again at the geodetic distance tu ; and more generally for 



any synclastic surface whoso siiecilic curvature at every point 

lies Ixjtweon the limits ~ and ?j, two near geodetics pro- 

c^diiig from a ])oint always meet again at a geodetic 
distance internuidiate in value betw(‘t*n ira and vb. On an 
anticlastic surfatH) two near geodetics pn>ct‘eiling from a 
point never meet again. 

Erpremutainm of Fitjuren on a JSinface by Corresponding 
Figures ort a Plane ; Theory of Maps. 

The most valuable methods of effecting such representa- 
tion are those in wiiich small figures are identical in shape 
wdth the figures wdiicli they rcpri*st‘iit. This proi>erty is 
known to belong to the re]>res(‘ntation of a sjherical 
surface by Mercator’s method as well as to the representa- 
tion by stereographic projection. The problem of eilecting 
this “ conformable ” representation is easily seen to be 
equivalent to that of tlirowing the expression for tlie lineal 
element into what is known in the theory of hcat-conductioii 
as the isothermal form <ls ^ «- X.{du“ + dv-)^ for we have then 
only to choose for the ri!i»ivscntaiive ])oint 011 the plane 
that w^hose rectangular co-ordiiiati*s are y — v, A 

curious investigation has Ix'cn made by Jieltraini — w^heii 
is it possible to re])resent a surface on a plane in such a 
way that the geo<leti^*s on tlic surface shall correspond to 
the right lines on the jdune (as, for cxaiiipJe, holds true 
when a sjdierical surface is }>rojected on a plane ])y lines 
through its centre) ? He has proved tliat the only class 
of surface for which such represenUtion is possible is the 
class of uniform specific curvature. 

Just as the iiitrinsh* ])ropertics of a synclastic surface of 
uniform s]>ecific curvature aie 
reducible to tlK>se of a par- ^ 
ticukr surface of this ty]>e, V 
i.f., the sphere, so we can deal \c 
with an anticlastic surface of 
constant s])ecific curvatures, 
and reduce its j»roperties to a ^ 

j»articular anticlastic surfaci!, 

A convenient surface to study o z 
for this juirpose is tliat known axis of revoUitwri 
as the Pse^ulmpherey formed Fig. 5. 

by the revolution of the tractrix 

(ail involute of the catenary) round its base (see Fig. 5). 
Its equations are r — a sin <h, - 

surfiicc can lie conformably re 2 >res(!nted as a iilane map by 
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choosing a;' = u» whore co is the longitude of tlie point and 

y* zs. . It will then l)e found that — where 
^ sin 0 ^ y * 

t/« ~ lineal element on tlie surface, d» = same on the map. 
It easily appears that geodetic circles on the surface 
are represented by circles on the maj), the angle at 



a 


^ Fig. 6. « 

which these circles cut the base depending only upon the 
curvature of the geodetic circle, cos ^ Uung equal to i. As 

a particular case it follows that the geodetics on tlie surface 
are rcqiresontcd by tho.se special circles on the map whose 
centres lie on the base (.see Fig. G). The geodetic distance 
between two points P and Q on the surface is reprc.sented by 
the logarithm of the anharnionic function AFBQ', where 
P'Q' are the repre.scnting points on the map, A B the points 
in which the circle on the map which jiasses through F and 
Q' and lias its centre on the base cuts the base. The 

perimeter (/) of a geodetic circle of curvature 1 turns out 

to be a-nd its area - 2ir^a^. The geometry of 

coaxal circles in piano accordingly enables us to demon- 
strate anew by means of the pseudosphere the properties 
which we have shown to hold good in all anticlastic sur- 
faces of constant curvature. Thus the system of geodetics 
cutting orthogonally a geodetic circle C will be represented 
on the map by circles having their centres on the base, 
and cutting a given circle C' orthogonally, i.e., by a coaxal 
system of circles. We know that the other orthogonal 
trajectories of this last system are another coaxal system, and 
therefore, going back to tlie pseudosphere, we learn tliat if 
a system of geodetics be drawn normal to a geoiletic circle, 
all the orthogonals to this system are geodetic circles. It 
is to be noted that while every point on the; surface has its 
representative on the map, the converse does not liold. It is 
only points lying above the line y' = a which have their 
prototypi.i8 on the surface, the portion of the plane below 
this line not answering to any real part of the surface. If 
we take any curve C' on the map crossing this line, the 
part of the curve alwvc this line has as its prototype a 
curve on the surface. When C' reaches this line, C reaches 
the circular bas6 of the pseudospherc, and there terminates 
abruptly. The distinction between the two cases of a 
geodetic circle with curvature greater and one with curva- 
ture less than 1 also comes out clearly. For if curvature 

of C>~ the map circle C' lies entirely above the base, and 

a 

the coaxal system cutting C orthogonally passes through a 
real point; therefore C has a centre. If curvature of 

C<lthe map circle C intersects the base, the coaxal 

system cutting G orthogonally does not intersect in a real 
point, and G has accor^ngly no centre* It is of interest 


to examine in what way a pscudosphere differs from a 
plane as regards the behaviour of parallel lines. If on a 
plane a geodetic AB («.«., a right line) be taken, and 
another geodetic constantly pass through a point P and 
revolve round P, it will always meet AB in the point 
except ill the particular position. On the pseudosphere, if 
we carry out the corresponding construction, the position 
of the iion-intcrsecting geodetic is not unique, but all 
geodetics drawn within a certain angle fail to meet the 
geodetic AB. See Geometry, Non-Euclidean. 

Minimal Surfaces, 

For the definition of these surfaces and their partial 
differential equations, see Surfaces. From this defini- 
tion readily follows the well - know'n property of these 
surfaces — that the two princiiwil curvatures are at every 
|)oiiit of such a surface equal and opposite. For 
familiar instances of the class we have the surface formed 
by the revolution of a catenary round its base called 
by French mathematicians the alysseide, and the right 

conoid, tan ~ formed by the successive edges of the 

steps of a spiral staircase. Monge succeeded in expressing 
the co-ordinates of the most general minimal surface in 
two jjarameters, and in a form in wliich the variables are 
separated. The separation of the variables in the expres- 
sion signifies that every minimal surface belongs to the 
class of surfaces which can be generated by a movement 
of translation of a curve. Enne]xjr lias thrown the expres- 
sion for the co-ordinates into the following convenient 
forms — 

^Y{u)du +1/(1- 

y = ^(1 + u^Yiiiyu - 1 1 + v’‘)>f>(v)dv, 

z >=> j 'uf(uyu + jwf>(v)dv. 

It is noteworthy that the exjircssion for the lineal 
element on a minimal surface assumes the isothermal 
form ds^ X.{du^ ^ dv^\ (1) when the curves w = const, 
v = const are so chosen as to be the lines of curvature; 
and (2) w^hen they are chosen to be the lines in which the 
surface is intersteted by a system of parallel planes and 
the orthogonal trajectories of these lines. It is easily proved 
that a minimal surface iiossesscs the property of being con- 
formable to its spherical representation. For since the 
indicatrix at every point is a rectangular hyperbola, the 
angle between the elements of two intersecting curves* 
angle between their conjugate tangents ; but this * angle 
between conjugate tangents to representative curves on 
sphere* angle between these curves themselves. 

The problem of finding a minimal surface to pass 
through a given curve in Bjiace, known as Plateau’s 
problem, possesses an exceptional interest from the circum- 
stance that it can be always exhibited to the eye in the 
following way by an actual physical experiment. Dip a 
wire having the form of the given curve in a soajvbubble 
solution, and the film adhering to the wire when it is 
withdrawn is the surface required. This is evident, since 
from the theory of surface-tension we know that a very 
thin film mu.8t assume that form for which the area of its 
surface is the least possible. The same theory also furnishes 
us with an elementary proof of the characteristic property 
that the sum of the curvatures is everywhere zero, inas- 
much as the normal pressure on the film, here zero, is 
known to be proportional to the surface-tension multiplied 
by the sum of the curvatures. 

Riemann, adopting a method depending upon tlie 
use of the complex variable, has succeeded in solving 
Plateau’s problem for several interesting cases^ e,g^ 
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1* when the contour consists of three infinite right lines ; 
2* when it consists of a gauche quadrilateral ; and 3'' 
when it consists of any two circles situated in parallel 
planes. For Lie’s investigations in this domain, see 
Groups, Theory op Continuous. 

Non^temimal Defornmlion. 

We have already exx>lained what is meant by this term. 
It is a .subject to which much study has been devoted, 
connecting itself, as it docs, with the work of Gauss in 
pure geometry on the one hand, and witli the theory of 
elasticity on the other. Several questions have Ijeen 
opened up : — ( 1 ) What are the conditions which must be 
fulfilled by two surfaces such that one can be “ deformed ” 
so as to fit on the other? (2) What instances have 
we of known surfaces applicable to one another? (3) 
What surfaces are applicable to themselves? (4) In 
regard to infinitely small deformations, what are the 
differential equations which must be satisfied by the 
displacements? (5) Under what circumstances can a 
surface not be deformed? Can a closed surface ever be 
deformed ? 

1. Of course if two surfaces are applicable, we must be 
able to get two systems of parameter curves u = const, v = 
const, on the first surface, and two systems on the second, 
such that the equation for the lineal element, when re- 
ferred to these, may have an identietil form for the two sur- 
faces. The problem is now to select these coiTcsj)onding 
systems. We may conveniently take for the co-ordinate u 
the specific curvature on each surface, and choose for v the 

function which denotes the rate of increase of u along 

dfi ^ 

a direction normal to the curve u = const. Then, since at 
corresponding points lx)th u and v will be the same for 
one surface as for the other, if the surfaces are applicable, 
E, F, and G, in the equation, cfa- = + 2Fdu(h-{-Gdtr 

must be identical for the two surfaces. Clerk-Maxwell 
has put the geometrical relation which exists between two 
applicable surfaces in the following way : — If w^e bike any 
two corresponding points P and P' on two such surfaces, 
it is always jwssible to draw two elements through P 
parallel to conjugate semi-diameters of the indicatrix at P, 
such that the corresponding elements through F shall be 
parallel to conjugate semi-diameters of the indicatrix at 
P\ The curves made up of all these elements will divide 
the two surfaces into small ])arallelograms, the four parallelo- 
grams having Pas common vertex being identical in size and 
shape with the four having P' as vertex. Maxvrell regards 
the surfaces as made up in the limit of these small parallelo- 
grams. Now, in order to render these surfaces ready for 
application, the first step would bo to alter the angle 
between two of the planes of the parallelograms at P, so 
as to make it equal to that between the corr(is})ouding 
])lanes at F. If this be done it is readily seen that all 
the angles between the other planes at P and F, and at 
all other corresponding points, will Income equal also. 
The curves which thus belong to the conjugate systems 
common to the two surfaces may be regarded as lines of 
bending. 

2. Any surface of uniform specific curvature, whether 
l)ositive or negative, is applicable to another surface of the 
same uniform 8i>ecific curvature, in an infinite variety of 
ways. For if we arbitrarily choose two points, O and O', 
one on each surface, and two elements, one through each 
point, we can apply the surfaces, making O and O' cor- 
rcs][)onding points and the elements corresponding ele- 
ments. This follows from the form of the eejuation of the 
lineal element, which is for synclastic surfaces ds“ — du- + 

and for anticlastic, ds^ = du- + a-sinh^^^^ij’^ 


and is therefore identical for tl;e two surfaces in question. 
Again, a ruled surface may evidently be deformed by first 
rotating round a generator, the portion of the surface 
lying to one side of this generator, then round the 
consecutive generator, the portion of the surface lying 
l)eyond this again, and so on. It is clear that in such 
deformation the rectilinear generators in the old sur- 
face remain the rectiline^ir generators in the new ; but 
it is interesting to note that two rult*d surfaces can 
be constructed which shall 1 .k} ajqjlicable, yet so that 
the generators will not correspond. For, deform a 
hyperboloid of oiu* slu‘et in the manner described, turning 
the portions f)f tb(» surface round the consecutive gene- 
rators of one system, and then deform the hyperboh)id, 
using the generators of the other system. The two sur- 
faces so obtained are, of cf)urse, appli<*fd»h' to one another, 
yet so that their generators do not now correspond. Con- 
versely Bonnet has shown that, whenevei’ two nilod surfaces 
are thus applicable, without eorropondence of generators, 
they must be both a]i|>lieable to the same hyperboloid of 
one sheet. The alysseide is a good exaiiqde of a surface 
of revolution ajq licable to a riili'd surface, in this case the 
right circular conoid, the generators of tlie conoid coincid- 
ing with the meridians of the alysseide. 

3. As instances of surfaces applicable to themselvt‘s, we 
may take surfaces of uniform specific curvature, as obviously 
follows from the reasoning alri‘ady given ; also siirfa(‘es 
revolution, inasmuch as any such surface can be turned 
round its axis and still fit upon its old j>osition. Again, 
hclicoidal surfaces possi*ss this j>roj»erty\ A lielicoiiial 
surface means that traced cait by a rigid wire, which is 
given a s<;rew motion round a fixed axis, f>r, which comes to 
the same thing, the surface made up of a system of helices 
starting from the ]>oiiits of a given curve, all having tlie 
same axis and the same interval between tlic success! \e 
threads. The aoplicability of such a surface to itself if 
i given a screw motion l•('und the axis, is evident from the 
! law of its formation. 


4. The possible small variations f of the points 

of a surface when it is subject to a small inextension.il 
deformation arc conditioned by the cijuation d.rdf -4 


dgdri + d:d( = 0, or making 
variables, 


and g the indei)eudeiit 




\dlf dj: 


Jy ' ^dj') 


+ d?/" 




= 0 . 


From this it follows that tlie three e<|iuitions mii^t sep;.- 
rately hold 


* 




dij dx ^ dff 


■0, , -I- <7 -- 

du dy 


Accordingly, the determination oi a iM»ssible .small defor- 
mation of a given surface is reduced to the analytical 
problem of finding three functions ( of the Nariables 
if; and g to satisfy these ctpuitions. Changing the co- 
ordinates to a ami /:> where a const, ft const, ar» the 
curves of inflexion on the surfa(!e, llie solution fd the 
equations can lx* shown to depend n]>on that of the equation 
where A is a function of a and ft depemling on 

dad(i 

the form of the surface. The last expiation can l>t; n. 
tcgratcd, and the possildc deformation (Icteriiiincd in tin* 
Oise of a spherical surface, or of any surface of unifoiiii 
si»ecific curvature. It is easily sliown I hat if we have 
determined tin; displacements for any suriace S w»‘ can 
do so for any surface obtained Ironi ^ by a lineal tian.'.- 
formation of the variables. 


For let 

+ b^g + (\ : + d^, g = bji + + c/.., 

c' = a.,j: + M + C;,: H- 

tS. IX 10 
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then the displacements 

f' = A|f + V=A2f+B2i;+C2r, 

where A, Bj <kc. are the minors of the determinant 
^2 <* 3 ]) will evidently satisfy the equation 
(lx + dydy{ + dzd^ = 0. 

Accordingly the known solution for a Hi)here furnishes us 
with a solution for any quadric. M. JMoutiird has pointed 
out a curious connexion bi^twoi'n the ])rolilem of small 
deformation and that of the a])plicability of two finitely 
different surfaces. 

For if dxd^ + dyihj H dzd(- 0, it follow^s that if k be any 
consttint, 

{ d{x ^k$)y^+ { d{y + kq) d{z + k0}- 

- |rf(y-Av)}'‘+ A-OP. 

ConstMjiK'ntly, if we Uke two surfaces such that for the first 
X = .c + Y — y + kqy Z = ^ -f k^y 
and for tlie second 

X' = a- - k^, Y' = y - hu Z' = i - k(, 

then 

dX2 + dY2 + </Z2 (/X'2 .f f/Y'2 + ,/Z'2, 
and therefore the new surface's arc applical»lc. 

5. Jellctt and Clerk-Maxwell have shown by different 
methods that, if a curve on a surface be held fixed, thc*re 
can be no small deformation, exci'pt this curve be a curve 
of inflexion. This may l)e also proved thus : • There can 
be no dis})lacement of the tangent planes along the fixed 
curve, for, at any point of the curve the geodetic curvature 
cannot alter; but in present case the ordinary curvature 
of the curve is also iixcsl, therefore their ratio is constant, 
so that 5 (cos 0) - sin 030 — 0, where 0 is the angle which 

the osculating |>lane makes with the tangent jilaiie; there- 
fore unless sin 0 ~ 0 , as it is along a curve of inflexion, SO 0, 
and therefore the tangent jdane at each point is unaltered. 
Hence it can be shown that along the given curve not only 
r), i vanish, but also th(‘ir differential coefficients of all 
orders, ami therefore no dis])lacoment is possible. 

The qu(‘stion has been much discussed, Cau a clostjd 
synclastic surface be deformed? There seems to be a 
prevalent opinion amongst mathematicians that such de- 
formation is always impossibhi, but we do not think any 
unimpeachable demonstration of this lias yet Ixjcn given. 
It is certain that a complete spherical surface dcjes not 
admit of inextensive deformation, for if it did it would 
follow from Gauss’s theonmi that the new surface would 
have a uniform specific curvature. Now, it is not difficult 


to prove that the only closed surface possessing this pi^ 
perty is the sphere itself, provided that the surfaces in 
question be such that all their tangent jilaues lie entirely 
outside them. We can then, by the method of linear 
transformation already given, extend the theorem of the 
I impossibility of deformation to any ellipsoid. 

Tho theorem, that a sj>liore i.s the only closed surfaoe of constant 
specifift curvature, may, wo suggest, he established by means of 
tlic follow’ing two propositions, whicli liold for integration on any 
closed surface, p being the j)crju‘iulieular from the origin on the 
tangent nlaiie — 

2 //rfS=//y(j\ + i)^S.. . . ( 2 ) 

Now multiply both sicles of the first equation by tho constant 
VRK', and subtract the second, ami we get — 

©*}■«< 

which is impossible unless R'=R everywhenj, since in accordance 
with the j)roviHop is everywhere positive. 

Theorems (1) and (2) are deduced by .lellctt by means of the 
Calculus of Variations in his treatise on that subject. They 
may also ho very simply proved thus : Draw normals to the 
surtacc along the contours of tho small squares formed hy lines of 
curvature, an<l let these meet successive parallel surfaces at 
distances dn, then the volume boundcrl by two })arallel surfaces 

but taking origin inside, the ])crpcndi(uilars let fall from 0 
on a tangent j^lane to the outer surface s=ip + n on ac-coiint 
of the parallelism of the surfaces. Also for outer surface 

1 + ^ 1 + ; therefore volume in question 

-!//( ' - 

Hence equating coeflicionts of the pow’ors of 7t — 


and 




Ituferoucos to tho original memoirs will he found in Salmon’s 
Analytical Geometry of Three IHmeTudons, Solid Geometry ^ 

and, more completely, in Dauboux’s Lemons sur la theorie 
yeiUralc des surfaces. (,T. pu. ; F. I’u.) 


■SUKGEKT. 


S INCE tho year 1887, when the earlier volume of tliis 
Encycloj^tedia was published, the science and i)ractjce 
of surgery liave been steadily advancing. It is the object 
of this article to show in what respects the advances have 
been most marked. Surgical explorers and pioneers have 
been bold and enterprising to an extraordiriary extent, so 
that regions and tracts which hitherto had only by acci- 
dent or good fortune, as it were, been entered, have now 
been systematically surveyed and annexed. But not- 
withstanding tho extraordinary aggressiveness of modern 
surgery, the results and statistics of oi)crative ^vork are 
steadily improving, and it has been truly said that the 
mortality from surgical operations has been reduced to 
a point never dreamt of by the last generations of 
surgeons.* Surgery is every day l)ecoming more successful 
and more responsible, but it is not, nor can it ever be, 
an exact science, for no two cases are ever precisely alike. 
The surgeon of to-day deems it an essential part of his 
duties to study the general condition of his patient, and, 


so far as practicable, his moral and physical environment, 
before urging the pcrfoimance of a serious ojHjration. 
The dashing operator who played so bold and useful a 
part before the days of anaesthetics and of ase})ticjsm 
would at tlic present time be hopelessly out of place, 
when each of the many details of the preparation for the 
oiKjration, of the operation itself, and of the after-treat- 
ment, has to 1)0 a matter of the most careful consideration. 

When the ninth edition of this Encyclopaedia w^as going 
through the press, the carbolic aicid spray, which to some 
practitioners had apparently been the embodi- 
ment of the Listerian theory and practice, was 
beginning to j)ass into desuetude, though for a 
good many years after that time cerbiin surgeons con- 
tinued to employ it during oj>eration and during the 
subsequent dressings of the wound. Surgeons who, having 
had practical oxjxirience of the unhappy course wdiich 
their oi)oration cases had been apt to run in the pre- 
Listeriau days, and of the vast improvements which 
ensued on their adoption of the spray-and-gauze treatment 


* Thf Lanrcty 1891, vol. ii. p. 1447. 
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in its entirety, were, not unnaturally, reluctant to oi)orato ! 
except in a cloud of carbolic vai)our. So, even after j 
Lister himself had given up the spray, its use was con- | 
tinned by many of his disciples. It was in the course of 
1888 that operating surgeons began to neglect the letter | 
of the antiseptic treatment and to bring themselves more 
under the broadening influence of its spirit. Certain 
adventurous and jiartially unconvinced surgeons began to 
give up the carbolic spray gradually, by imparting a 
smaller percentage of carbolic acid to the vapour, until 
at last the antiseptic disappeared altogether, api)are!»t]y 
without detriment to the excellence of the results obtained. 
But while some surgeons were thus ceasing to apply the 
antiseptic spray to the wound during operation, others 
were j)ouring mild carbolic lotion, or a very weak solution 
of corrosive sublimate (an extremely ])otent germicide) 
over the freshly-cut surfaces. Tliese measures were in 
turn given up, to the advantage of the patient; for it 
was hardly to be ex])ected that a chtmiical agent whicdi 
was strong enough to destroy or render inert septic jiiicro- 
organisms in and about a w^ound, would fail to injure 
exposed and living tissues. Jilvcntually it became gene- 
rally admitted that if a surgeon was going to ojjfirate 
uj>on the dei»ths of an Oi)e:i abdomen for an hour or 
more, the chilling and llie chemical influences of the 
spray must certainly lower the vitality of the juirts 
exposed, as well as interfere with llie ])rompt liealing of 
the wounded surfaces. Witli tlio spray went also the 
‘‘protective,” the parafliii gauze, and the mackintosh 
sheeting wlu<*h enveloped the bulky dressing. 

Years bcifore this happened, in the address on Surgery 
given at the Cork meeting of the British Medical Ass<»cia- 
tion, Sir William (then Mr) Savory liad souieAvhat 
severely criticized the rigid exclusiveness of the imnubcTs 
of the si)ray-and-ganzc school : the sum and substance 
of the address was that every careful surgeon 
antiseptic surgeon, and that the success 
of the Listcrian surgeon did not dej)end u]»on 
the spray or the gauze, or the two together, but upon 
cleanliness — that the surgeon^s fingers and instruments 
and the areii oi»erated on must be surgically clean, 
Thougli car<iful experiment shows that it is impossible 
for the surgeon to remove every trace of Bej)ticity from 
his own hands and from the skin of his patient, still with 
nail brush, soap, and Avater, and alcoliol or turpentine, 
with possibly the help of some inercuiric germicide, he 
can, for all practical purposes, render his hands safe. 
Becognizing this difficulty, some surgeons ]>refer to 
operate in thin rubber or wliite cotton gloves wliicli can, 
for certain, by Ix^iling, be rendered free of all germs ; but 
this refinement does not seem to be generally acceptable, 
whilst the results of practice show tliat it is by no 
means necessary. The careful, the antiseptic surgeon of 
1885 is to-day represented by the careful, tlie aseptic i 
surgeon. The antiseptic surgeon was waging a consfciiit 
warfare against germs which his creed told him were on 
his hands, in the wound, in the air, evorywhtire ; and these 
he attacked with potent chemicals which beyond question 
often did real damage to the healthy tissues laid bare 
during the operation. If, as was frequently the case., his 
own hands became sore and rough from contact with the 
antiseptics he employed, it is not to be wondered at if 
a peritoneal surface or an incised tissue became more 
seriously affected. The surgeon of to-day has much less 
commerce with antiseptics : he o])erates with hands which, 
for all practical purposes, may be considered as gormless ; 
he uses instruments w hich are certainly gormless, for they 
have just been boiled for twenty minutes in water, to 
which a little common soda has been added to prevent 
tarnishing of the steel, and he oi)eratcs on tissues wffiich 
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have been duly made clean in a surgical sense. If lie 
W(.Te asked Avliat he considers the chief essentials for 
securing success in his c/perative practice, ho would pro- 
bably rejily, “Soap and water and a nail-brush.” lie 
uses no antiseptics during the operations, he kec[)S the 
wt)und dry by gently sw^abbing it with aseptic, absorbent 
cotU>n-w(X)l, and he dresses it with a }»ad of aseptic gauze. 
This is the simple aseptic method w^hicli has been gradually 
evolvi'd from the Listerian antisejdic system. 

A great change has taken place in connexion witli the 
use of soft indiarubber drainage-tubes. In former years 
most surgeons jdaceil one lU’ moi*e of these in 
the dependent parts of the area of operation, so 
that the blood or serum oozing from the injured ** 
tissues might find a ready es(‘ai»e. But to-day, excej>t in 
dealing with a large absc(‘ss or some other septic cavity, 
many surgeons make no ])ro vision for drainage, but, 
bandaging the part beneath a patl of ase[)tic wool, ])Ut on 
so much i>ressurc that any little leakage into the tissues 
is quickly absorbed. If a «lra.inage tu\)e can be dispensed 
with, so much the better, for if it is not actually needed 
its presence ke(‘i)S up irritation and delays prompt liealing. 
But inasmuch as a tiilie if rightly placed in a deep wound 
is an insurance against the txTurrence of ‘‘ tension,” and 
as it can easily be withdrawn at the end of twenty-four 
hours (even if it has ser\(‘d no useful purjiose), it is im- 
2 )robablu tliat tlie 2>i’at tice of diuinage of freshly inatle 
cavities will ever be entirely gi\en iq). If tlie tulie is 
removed after twenty-four hours its presence can liave 
done no harm, and sometiim's tlic large amount of fiiiid 
whnh it has diainetl from the wound affords ch‘ar 
evidence that its use has sa\ed the, i>aticnt much dis- 
comfort, and has jirobably exjKxlited his nscovery. For 
se 2 )tic cavities drainage-tubes are still used, but it must 
be remembered that tliey cannot remain long in 2 >ositiou 
w'ithout causing and keeping iqi irritation ; hence, even 
in se2‘tic cases, the modern surgeon discards the tube at 
the earliest ])ossible moment. If after he has taken it 
out sejitic fluids collect, and the temperature 

riwses, it can easily be reinserted. But it is better to lake 
out the tube too soon than to leave it in too long : this 
remark a]) 2 »lies with S 2 )ecial force to the treatment of 
absticss of the jdcural cavity (enqiyeuia), in the treatment 
of which a drainage-tube has been resorted to. 

Poultices are now never used : they were a]>t to be 
foul and offensive, and were ((‘rtaiuly se]»tie and daiig*‘rous. 
If moisture and warmth aie needed for a wounil they 
can be obtaiued by the use of a fold of clean lini, or by 
S(.)me asej)tic wool wliieh has l>een wi ung out in a Iiot 
solution of boracic or carbolic acid, and aj)]»lied under 
some watcrjiroof material, wliich etrectiialJy jirevmits eva- 
2 K>ratio 2 j and chilling. There was no sjjecial virtue in 
2 »oultices made of linseed meal or evim of scra]»ed carrot ; 
j they simjily stored uj» the nuasture and heat. Iliey 
2 M)ssessed no possible ad^antage over the modern boracic 
fomentation under oil silk. 

A severe surgical or other serious injury, or a furious 
attack of bleeding, jiroduees a loAvered condition of the 
individual Avhich is known as shock or collap.se, stock. 
the heart being unable to 2 *um]» blood to the 
brain in sufficient amount. In recent years many in- 
dividuals have been saved from a fatal collajj.se }jy tlio 
timely injection into their veins (or even int<j tlie loose 
tissue of the body) of several i»iiits of boiled water winch 
has been cooled to 105" F., and much) somew Iiat to rescuiible 
blood-serum by having di.ssolved in eacdi pint 60 grains of 
table salt. Other measures wliicli arc now also resorteil 
to for warding off shock arc the injection deeply into the 
tissues of brandy, ether, or of a solution of strycdmia. 

Much less is heard now of so-called “Idoodlcss ojieiations. 
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Tho bloodlessness was secural by the part to be operated 
on — an arm, for instance — being raised and compressed 
from the fingers to the shoulder by successive turns 
of an indiarubber rtdler-bandage (Esmarch's), 
ot^tions artery of the limb Ixjing then com- 

** * pressed by the ap]>lication of an clastic cord 
above the highest turn of the bandage. The bandage 
being removed, the ojicration was performed through 
bloodless tissues. Ihit when it w^as completed and the 
elastic cord removed from around the upper part of the 
limb, a reiictionary flow of blood took place into every 
small vessel whicli had been previously squeezed empty, 
so that though the operati(»u itself had actually been 
bloodless, the wound could not be closed liecausc of the 
occurrence of unusually free haemorrhage or troublesome 
oozing. A still further obj(?ction to the application of 
such an elastic roller-bandage was that septic or tuber- 
culous material might by chance Iw squeezed from the 
tissues in which it was |>erhaps harmlessly lying, forced 
into the blood-vessels, and so widely disseminated through 
the body. Esmarch's bandage is therefore but little used 
now in operative surgery. Instead each bleeding point 
at an operatic)!! is promptly secured by a small jiair of 
nickel-plated clip-forceps, which generally have the eftect, 
after being left on for a few minutes, of completely and 
[jermanently arresting the bleeding. These elijis w^ere 
specially introduced into practice by Sir Spencer Wcdls, 
and it is no unusual thing for a surgeon to have twenty or 
thirty pairs of them at hand during an extensive o])eration. 
Seeing how convenient, not to say indis})en sable, they are 
in such circumstances, the surgeon of to-day wonders how 
he formerly managed to get on at all without them. 

By means of the Rdntgon or X-rays the surgeon is able 
to procure a distinct shadow-jwrtrait of dee])ly-placed 
bones, so that he can l)e assured as to the 
presence or absence of fracture or dislocation, 
or of outgrowth of bone, or of bone-containing 
tumours. By this moans also he is able to locate with 
absolute precision the situation of a foreign Ixxly in the 
tissues — of a coin in the wind])ii)e or gullet, of a broken 
piece of a needle in the hand, of a splinter of glass in tlie 
foot, or of a bullet deeply emljedded in soft tissues or l)one. 
This effect may be olitained upon a fluorescent screen, or 
printed in a permanent form upon glass or j)aper. The 
shadow is cast by a 10- or 12-iTHili spark from a Crookes 
vacuum tul>o. The rays of Bdntgen find their way through 
dead and living tissues which are far beyond the reach of 
the rays of ordinary light, and tlioy arc thus able even to 
reveal changes in ‘the deeply placed hip-joint which have 
been produced by tuberculous disease. In examining an 
injured limb it is not neces.sary to take off wooden splints 
or bandages excej)t in cases where tho latter have been 
treated with plaster-of-Paris, lime-salts obstructing tho 
rays and throwing a shadow. Thus the rays jmss through 
an ordinary uric acid calculus in the kidney or bladder ; 
but if it contain salts of lime, as docs the mulberry calculus 
(oxalate of lime), a definite shadow is cast upon the screen. 
The value of the X-rays is not limited to the elucidation 
of obscure pro])Iems such as those just indicated : they are 
also of therapeutic value ; for exam])le, in the treatment of 
certain forms of skin disease, as w'cll as of cancer. 

Injection Treatment of Sarcoma, — Sarcomata are gi’owths of new 
tissue of an embryonic type ; the more elementary the cells of 
which they are built up the moi-e rapid their growtli and the greater 
their malignancy. In ino2>erablo cases a treatment lias i-ecently 
been introduced by Coley, wdiich consists of ie|K?atid injections of 
a sterilized cultui’e of septic micro-organisms. The injections, 
though not necessarily made into tlie tumour itself, are supposed 
to act through the blood, causing fatty degeneration and absorption 
of the ill-organized cells of tlie tumour. The injection of such a 
potent fluid should not be undertaken without a clear apprecia- 
tion of the risks run, nor must too much be expected of it. It is 


supposed to be most efficacious in those tumours in which the cellular 
elements arc spindle-shaped ; hut at the time of writing there is 
no clear evidence that, in England at least, any unmistakably 
sarcomatous tumour has been cured by the treatment. 

Carbuncle has been shown to be an intense local inflammation 
caused by septic germs which have in some manner found their way 
to tlie jMirt. The attack ends in mortification of the affected tissue, 
and, after much suffering, the “ core ” or mortihed part slowly comes 
away. The modern treatment consists in cutting into the inflamed 
area, scraping out the germ-laden core at the earliest jicssible 
moment, and aj>plying gerniieides. This method relieves the 
pain at once, materially diminishes the risk of blood'^Kiisoiiing, 
and liastcns convalescence. 

Aiietiri/mns are now being dealt with in a more direct manner. 
Without resorting to the 8j»eculative and somewhat dangci-ous 
method of treatment by eonquvssioii, or to the application of an 
indiarubber bandage, the surgeon now without loss of time cuts 
down U]>ou the arteiy, and applies an aseptic ligature close above 
the dilatation. Experience has shown that this method of treat- 
ment ))Osses8es many advantages, and that (provided the wound 
Ixt kept as(^ptie) it has none of the disadvantages which only 
recently were generally .su 2 »p 08 ed to attend it. Saccular dilatatioiia 
of arteiies whieli are the result oi‘ cuts or other injuries are treated 
by ligation of the vessel above and below, and by dissecting out 
the aneurysm. Popliteal, carotid, and other aneurysms, which 
are not of traumatic origin, arc someliine.s most successfully dealt 
with on this plan, which is tlie old “Method of Antyllus under 
the influence of asepticisin. 

Treatment of Tuberculous Lesions. — It luis now been settled 
beyond dispute that tuberculous lesions are due to the growth in 
the affected tissue of specific micro-organisms which, from their 
resemblance to minute rods, arc called bacilli. They seize upon a 
tissue the vitality of wliieli has been lowered by malnutrition, 
injury, or some such cause, and, undergoing proliferation, deter- 
mine the growth of an unhealthy material wliicIi rapidly brcaks 
dow'ii. Tul)erculous lesions may he found in many other tissues 
than the lungs, wlierc it is caWea phthisis. It is siiecially lu'one to 
attack the BjKmgy bone-tissue, joints, skin {lupus), and jymjdiatic 
glands— especially those of the neck. Recognizing tho infective 
nature of tlie disease, and knowing that IVom one ibcus the gi^niis 
may be taken by the blood-stream to other j»arts of the body, and 
so cause a general tuberculosis, the surgeon is anxious, by remov- 
ing the primary lesion, to cut short tho disease and j>romoto 
inimodiato and permanent convalescence. Experionee has show'u 
him that medicines and sea-air cannot be depend(5(l u])on to cure 
the disease, any more than could the mucli -vaunted and disap- 
pointing injection of Kocli’s tuberculin. Cod-liver oil and seu-air 
arc useful only in so far as they impiove the geneml health and 
nutrition of the individual, and enable his tissues to w'age a more 
successful W'arfarc against the bacilli. Thus, in tlie early stage of 
tuberculous disease of tho glands of the neck, for instance, these 
measures may render excellent service, but wlieii the disease lias 
got a linn hold, nothing short of removal of the glands by surgical 
operation is likely to be of any avail. The results of this modern 
treatment of tuberculous disease of the skin, and of the lymjdiatie 
glands, has l)ccn highly gratifying, for not onl}* has the infected 
tissue been completely removed, hut the resulting seai-s liavc been 
far less noticeable than they w’oiild have been had less radical 
measures liceii ciiqiloyed. One rarely sees now a wetwoik of 
scars down the neck of a child, showing how a chain of tuberculous 
glands had been allowed to work out their ow'ii cure. A few years 
ago, however, such conditions w'ere by no means unusual. 

Camer of the Tongue is now' o]»erated on in advanced cases siicli 
os in foi-mer years w ould scarcely have been dealt with by a radical 
ofieration. An incision is made beneath the jaw and through the 
floor of the mouth, by which the tongue is drawn out and rendered 
easily accessible, the arteries being leisurely secuivd os the tissues 
are cut lu^ross. The umier part of the gullet is plugged by a 
8}K>iigo so that no Ideeding can enter the lungs, and uniriqiedcd 
respiration is i>rovided for by tbe ijreliininary introdiudioii of a 
tube into tlie w1ndpij>e. Through tho incision wliieh is made 
below' the jaw' the inlected lymtdiatic glands arc removed. To 
Dr Kocher of Berne the profession and the jniblic are indebted for 
this important advance in tlie treatment of this disease. 

IwLra-Cranial Surgery. — Chronic discharge of matter from tho 
external ear is associated with septic disease of the middle ear, or 
drum, and as the inflammation is liable to siiread to the adjacent 
stnieturcs, abscess is very likely to foi-ni in or about the contiguous 
jiart of the brain, and a foul clot is apt to ^dug the large venous 
channel inside tlic skull and at its base. If these conditions arc 
allow'od to run their course iiiiiiiterfered with, fatal eonsequouces, 
chiefly from blood-poisoning, not infrequently ensue. Amongst 
the most im|X)rtant advances of modern surgery is that of making 
an a^ierturo into the skull liehind the car and oiiening up, |;^eiitly 
irrij^ting, and draining an intra-cranial abscess. Tho septic clot 
is also tiiruod out from the (lateral) venous sinus, and if tlic large 
vein of the neck (internal jugular) is found also to be plugged, it 



SURGERY 


77 


is exposed and tied in the neck, cleaned of its clot, and, together 
with the lateral sinus (which communicates with it), is synnged 
out with an antiseptic lotion. The result of this treatment is 
often cxti-einely gratifyinc. The situation of tumours inside the 
skull can now bo detined with precision, and their removal is 
sometimes effected with comx>lcte success. But inasmuch as such 
growths are often of a malignant nature, the successful accomidisii- 
ment of their extirpation is not seldom impracticable. In certain 
cases of intmctablo neuralgia of tlie face the skull is now opened 
for tlie removal of a largo ganglionic swelling (Gasserian ganglion) 
through which courses tlie trunk of the liftli, the tri- facial nerve. 
The results of this formidable operation are sometimes most suc- 
•cessful. 

Surgery of the /SJjPmc.— Being deeply placed amongst the mass 
of the muscles of the back, and, moreover, being jealously locked 
within the bony canal of the vertebral column, the spinal marrow 
or spinal cord was, until the last few years, generally considered 
to be beyond the reach even of the most enterjn*ising surgeon. 
Still, like other tissues, it was liable to diseases and injuries. The 
exact situation of a tumour pressing upon the S])inal cord can be 
located with givat precision by noting the areas of j»ain and numb- 
ness, and the height in the limbs or trunk to which loss of power 
ef voluntary movement ascends, and by noting also whether these 
effects are symmetrical nj>on the two aides or ap^icar more upon 
one side than on the other. By cutting away the jiostei ior parts 
of certain segments of the vertebiul column, tunioure of various 
sorts have been successfully removed from the interior of tlie canal. 
Disjilaced fragments of hone in tuberculous affection of the spine, 
abscess-contents, and inflammatory tissue have also been similarly 
dealt with. Maeewen of Glasgow and Horaley of London have 
been i>ioneers in tliis development of surgery. In cases of fi'aeture 
of the spine, witli disjilacement of the vertebra* and conijircssion of 
the spinal cord, surgeons have also been trying what relief can be 
alforded by the adoxtlion of bold operative measures, but as in 
most of these, cases of fracturc-disloeation ilic sjiinal cord is tom 
right at'-ross or crushed ]»eyontl hope of repair, active measureiJ 
cuimot be imdcrtakcu with nuu'h pros[>cct of success. 

In the last few yeai's the treatii?cnt of sjiiiial abscess has under- 
gone a great improvement. In the first plae<*, surgeons have re- 
cognized the fact that the collection of hrokcii-down tuberculous 
material or fluid is not an obfu'r^s in tlie usual sense, for it docs 
not contain “j»us*' or “matter.” A spinal abscess is therefore 
no longer drained : it is iiici.sed, scraped, washed out, and swabbed 
dry, the ojiening being carefully and permanently sewn uji. In this 
way septic germs are eilectually excluded from the cavity, and the 
jiatient is spared the dc]»rcssing and tedious discdiargliig of the 
('.avity wliich so often followed the old metliods of treatment. It 
must he clearly understood, liowever, that every spinal abscess 
does not undergo cure after being sulijcctcd to the evacuation and 
closure treatment mentioned aliove, hut that the surgeon is some- 
times eom]K!lled to use. in igation and drainage. 

Ill the year 18117 Dr Calot of Berk-sui Mcr introduced the 
method of straightening out the huni}> of the hack, so often left 
after disease of the Sjiiiie, by slretchiiig the child on a flat table 
and dealing w'itli the hunixi, under chloroform, with what is com- 
monly known as “ hrnte force.” A considerable number of hump 
backed children on the Continent as well as iii England and 
America were thus dealt with, hut it is doubtful whether the 
records of tlmso cases, could they all he collected and published, 
would he found entirely to justify the ciilhusiasiii and publicity 
with which the method was inaugurated and its details were snread 
abroad. It is scarcely necessary to say tliat the forcible straigliteii- 
iiig of a sjiiiie which has developed a hump because tulierculous 
disease lias wrecked the front of the vertebral segments is in no 
sense a curalii'c ojjeratioii. Diminishing the size of the projection 
does not cure the tuberculous ulceration of the bones ; indeed, it 
may increase tlie ulcerative jirocess or deterniinc a seatteriiig of the 
genus of tubercle tliroughout the body. Still there may he a 
certain small proportion of cases in which a resort to sm'h roiigli 
and speculative measures may possibly he defirned exiicdicnt. The 
ojieration has not been generally accejited by British and Amoricaii 
surgeons. In the practice of the foreign sm’geon death ensued in 
three cases out of tnirtcen that wore o])erated on, and an Englisli 
surgeon rejiorted fourteen cases “in all of w’hich the deformity 
had recurred although the spines had been fixed in j)huster-of-l*aris 
after the straightening. ” At jiresent the method — which is not a 
new one — is on its trial, but it docs not look as if it would come 
through it with triumnh. 

Ill cases of advaneca tuberculous disease of the spiue, in which 
the spinal coixi is conipi*ossed wdthin its bony eanal either by the 
Iiosterior parts of the vertebral bodies or by innammatoiy product, 
or in which, after severe injury, the cord is pressed ujion liy a dis- 
placed jiiecc of lione, the surgeon may think it ex})eaient to open 
the spinal canal from liehind, removing in the procedure the 
IKistenor arches (lamina*) of the vertebra*. The ojieration is called 
by the hybrid word laminectmiy. Sometimes in the case of tiilx*.r- 
-chIous disease, where the propriety of resorting to the oxieration is 


being discussed, the symiitoms of the compression begin to clear 
off and the child makes a complete recovery wifliout being 
operated on. When the ojieration is iwrformed for a crushed 
cord, the outlook is, as might he cxjiectcd, veiy cheerless. Still, 
there arc a certain small uumlicr of ciwes in wliieh it may i)o 
given a trial. 

AdeiuiUi^ ; Post-Nasal Vegetations.--- k general ini])rpssion exists 
that in the last few years a new disease has been invented by 
surgeons ; the fact is that, thanks to the teaching of Meyer of 
Cojicnhagen, surgeons have somewhat recently been shown liow they 
may recognize the existence of a mass of soft Kl>ongy tissue lietwecn 
the back of the nose anil throat, wdiieh, blocking the air- way, pre- 
vents the due inflation of the lungs aiicl tlio jiropcr develoj»ment of 
the chest. The growths are aj»t to keep up a constant catarrh near 
the orifice of the tubes which juias from tlie throat to the ear, and 
so render the child dull of hearing or even deaf. They also give 
rise to asthma, and, like enlarged tonsils — with which they arc 
olten associated - they impail to the child a vacant exj>rea.sion, and 
hinder his physical and intelloctual devdopnient. TJiougli, except 
in the. case of a cleft jialatc, tlicy cannot he seen with tlie naked 
eye, they are often aecoiri])iiiiicd by a very visible and suggestive 
granular condition of Ihc, wall of the hack of the throat, llieir 
1)1X1861100 may easily and cinifnlcntly he, determined by gently 
hooking the end of the index- linger round the, hack of the soft 
jialate. Though the disease is a comjiaiativi ly iccent discovery, 
It has probably existed as long as tiiliereulosis itself, with which 
affection it is sorii(‘what distantly comu'cted. In the imenlighlened 
days many children must have, got well of adenoids without opera- 
tion, and even at the jircsent time it by no means follows that 
hee.ttuse a child has these vegetations he must forthwith he, oja-rated 
on. The condition is very similar to that of enlarged tonsils, 
W’here with time, patience, and attention to general measures, 
ojieration is often rendered uniiecesfctiiy. But if the child <-ontniucs 
to breathe writh liis mouth open and to snore at iiiglit, if he remains 
deaf and dull and is troubled wiili a cliroiiie “cold in liLs load,'* 
tho question of thorough cxjiloration of tlie naso-pharyiix and of 
ojiemtion should he most certainly considered. 

Chft Pakite. — Ojierations for closing a congenital cleft in the roof 
of the mouth are now performed nmcli eai'lier than was customary 
a lew years ago. If tlic infant })e in a satisfactory state of licallli, 
the ojieration may be undertaken witliin a fe.w weeks of birth. 
However w ide a cleft of the liaitl and soft palate may ho, it is now 
tho custom to deal with it in its entirety at the one ojieration, 
rather than to divide the. oiieration into two jiarls — one for closing 
the. cleft in the soft, and tlie other for closing that in the hard, 
Jialato. In many cases it is octler to operate on the ch‘ft-j»alate 
before dealing with an accompanying liarc-lij), and even a few 
w’oeks after birth the infant heai’s the sliock of the operation 
extremely W'cll. 

Abscesses in the Lungs are treated by resection of a j»jcec of rili, 
stitching the lung to the oj>eiiiiig in the chest thus made, and, 
after a few days, wdicn adhesions have foinied, o|»(*niiig and ilrairi- 
ing the cavity. So, also, sujqmrating hronehieetatic cavities are 
dealt with, to the gicat relief of the. jmlient. I'crtions of tlie 
lungs, e.sj)ecially tlie npi*x, liave been removed by ojieration in tlie 
Inijic of curing malignant or tuhcrcnlous disease, Imt the treat rm nt 
has not met, nor is likely to nuM-t, with mueli success, for il a jmit 
of a lung is alfeeted witli malignant disease an Httr‘m|ited removal 
of the imjilicatcd tissue is almost certain t«> leave some outlying 

1 latches of disease, wdiilRt if a tuberculous inflaminatoiy jiutcli is s<» 
imited in ext^^Mt as to lend itself to excision, it is more than likely 
lhat tlie area would (!om|iletely elenr uji under medical and general 
treatment without ojieration. V ftuynjn. bm/irs which iia\e hecii 
carried in by flu* air stream — siieli as heads, hnttons, or fragments 
of bone — can he loi'ated by the Rontgen rays, tiny slionld he n*- 
mo'''ed, if neod he by ojieration through tlie side ol tho chest, l<<r 
if they are allow'cd to remain embedded in the lung tiny are \ cry 
likely to st?t nil inflammatory changes ending in abscess, hio(«i- 
jKiisoning, or jimhisis. 

Affections of the lieu has somewhat recently been j.r. ^ - I 
that incised W'ounds of the lieart may hi* suceessfully dealt with ly 
cutting throngli the rihs and lurniiig up a largi; flap of the clic.'-t 
Avail so as U> make a window through wliieh elfused blood niiiy ho 
wijied out and tin* wound of the heart deliberately stitelied nji. 
'When the jiresenee of abscess in the, jiericardium has been demon- 
strated by UKjiiration, modern expeiienoe lots slmwn that tin* most 
successful triiiitiiieut consists in dividing the fourth and lifth I'o.'-I.'il 
cartilages of the leftside, and incising and ilrainingthe siiji])urating 


[iai-t-sac. , , , 

Cancer of the 7?/vr/,s^— Highly imjiorlMnt advances l.ave hern 
ladc in connexion w ith the ojienitivo treatment of cancer of tfin 
recast, and the lesults of this radical treatment have emlioldcned 
irgeons to uiid.ntake. tlie removal of eaiieeioiis iiiasse.s which a 
w'years ago tlioy avouIiI liavc considered to he liojie.lessly hcyoiid 
leir reach. The. advances eonsist in a free and learless atUek, 
le skin being w'idely removed witli the cancer, and the larg® 
uscles of tlie side of tho (die.st stripped hare of fascia as the mass 
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is lifted lip. The latter is a very ini})ortaiit matter, ns the l;y»in- 
phatic duets from the breast are now known to be. in eommunie.a- 
tioii with lymnh -spaces over the innsele. The lymphatic ducts 
running from tne breast to the glands in llie arm-pit are also taken 
away, together with the infected glands in the arm-pit. Inasmuch 
as the operator cannot know what glands arc uetually infected, ho 
takes them all away so as to make his operation secure. If the 
muscles of the chest arc invaded, he lemoves them also. In cases 
where a considerable amount of intcgiiincnt is taken away with the 
breast, ho endeavours to bring tlio crlges of the w'oiind together by 
freely detaching the skin from tlie side of the cliost so as to obtain 
loose available flaps ivhose edges can be adjusted and secured by 
sutures without tension. lOxperienee has sboivn that in tlie case of re- 
turn of cancerous growth, repeated ojierations may be advantageously 
resorted tr). The. surgeon therefore, keeps the patient under regular 
supervision, anrl on tlie anpeai-aiiec of any fresh nodules of cancer at 
or near the s(*.‘ir. promptly and thoroughly removes them. In the 
meanwhile tlie health and comfort of the iiatieiit have often greatly 
inilii’oved, and the secondary operations being, as a rule, far from 
serious, are sul)niitted to cheerfully and hopefully. Ijastly, in 
tliosi! .sad cases in which, from obstniction of the lymph -channels 
ami v<*in.s in the neighhoiirhood of the arm-pit, the liand and 
arm are swollen, heavy, and useless, and cancerous prcs.sure on 
the iiprvc.s is causing temble neuralgias, which dart doivn to the 
elbow or even into the fingers, the c.xTicdicncy of resorting to Paul 
Berger’s operation may be considered. This ojM^ratioii con.sists in 
the removal of the outer part of the collar-bone, the entire slioulder- 
blade, and the whole of the upjicr c.xt.rcmity, together with tissue 
of doubtful integrity in tlie arm-jiit and on the njijicr pari of the 
chc.st. Thou di obviously a very s(‘v<*rc undertaking, Berger’s 
operation does not, as a rule, cause a large amount of shock, whilst 
the relief which the unhappy patient experiences from it maybe 
lasting and immense. In I be ease of inoperable cancer of the 
breast the administration of thyroid extract sometimes proves 
helpful, hut experienee «loos not .seem to show that the removal 
of the ovaries has mneh inlluence in eliecking the groivth of the 
disease. Neverthelc.s.s, so many ease's liave, been reported in which 
real imjirovement has followed their removal, that the method 
may .still be regaided as worthy of favourable consideration. 

E.r.phiratortf Lninu'ofonut.-An many cases of serious intm-ab- 
doruiiial disease it is impo.ssible for the surgeon to say exactly 
what is ivrong without making an inei.sioii and introducing bis 
finger, or, if ne,ed be, his band among the intestines. With due 
care this is not a ]ieriloua or serious procedure, and the great ad- 
vantage apjMM’taining to it is daily being more fully rocognij'.ed. 
It w'as Dr Oliver ‘VVendell Holmes, the American physiologist and 
poet, who remarked tliat one cannot say of what wood a table is 
made without lifting up the cloth ; so also it is often iinjuissiblo 
to say what is wrong inside, the abdomen without making an 
opening into it. When an ojicning is made in sucli eireumstaii<’e.s 
— jirovided only it is done soon ciiongh — the successful treatment 
of the case often becomes a simple matter. An exploratory opera- 
tion, therefore, should be promptly resorted to as a means of 
diagnosis, and not left as a last resource till the outlook is well- 
nigh hopc^Jess. 

A great iinnetii.s was given to the snrgciy of .severed inte.sliiie 
by the introciuction from Cliic;igo of an ingenious oontrivaneo 
named, after the inventor, Murpht/'s huthm. Tliis consists of a 
short nickcl-platod tube in two ])ieees which arc rajndly secured 
in tlio divided ends of the bowel, and in such a manner that ivhen 
the pieces are, siibsciiuentl}' “married” the .adjusted ends of the 
bowel are secundy fixed together and the canal rendered practi- 
cable. In the course of time the button loosens itself into the 
interior of the. bowel and comes away with the alvine evacuation. 
In many other cases the use of the imtton has proved convenient 
and successful, as in the cstAblishment of a permanent conimuiiica- 
tioii hetiveen the .stomach and the .small intestine wlieu the onlinary 
gatcw'ay between these ^larts of the. alimentary canal is obstructed 
by an irremovable malignant growth ; between two parts of the 
small intestine so that some obstruction may be passed ; or hetivecii 
small and largo intestine. The operative procedure goes by the 
name of sJwrl-rirruitinff ; it enaliles tlio contents of the bow'el to 
get beyond an obstruction. In this W'ay also a jiermancut working 
communication can be set up between the gall-bladder, or a dilated 
bile-duct, and the noighboiiring small intestine — tlie last-named 
operation bears the precise but imuossiblo name of ckoledorodm- 
denoatomy. By the use of Mnrpny’s ingenious apparatus the 
communication of two parts can be secured in the shortest possible 
space of time, and this, in many of the oircumstances in which it 
is resorted to, is of the greatest importance. But there is this 
against the method-— that sometimes ulceration occurs around the 
rim of the metal button, w’hilst at others the loosened metal 
causes annoyance in its passage along the alimentary canal. Some 
suigeons therefore prefer to use a bobbin of decalcified bone or 
similar soft matoriaX while others rely upon direct suturing of 
the narts. The last-named method is ^dually increasing in 
popularity, and of course, when time ana circumstances permit, 


it is the ideal m^tnod of treatment. The cause of death in the- 
case of intestinal olietmction is usually pmsoning by the absorption 
of the products of dceomnosition of the Iluid contents of the bowel 
above the obstruction. It is now becoming the custom, therefore, 
for tlio surgeon to complete his operation ior the relief of obstnic- 
tion by drawing out a loop of tlie distendetl bowel, incising and 
evacuating it, and then cai'efully suturing and retuiiiing it. 

Guvshjt iVtnnids and, Stabs of the Abdomen , — If a revolver 
bullet pa.s.se.s through the alxiomcn, the coils of intestine are likely 
to be traversed by it in several places. If the bullet bo small 
and, by clianee, surgically clean, it is possible that the openings 
may tightly close up behind it so that no leakage takes place into 
the genemi neriloiieal cavity. If increasing collapse suggests that 
serious blecaiiig is taking place within the abdomen, the cavity 
slionld be opened forthwitli and a thorough exploration made. 
When it is uncertain if the bowel has been traveiml or not, it is 
well to wait before opening the. abdomen, due preparation being 
made for perfonning that operation on the first ajiitcarance of 
symptonis indicalivc of perforation having ocenrred. Small per- 
forating w'onnd.s of t-lic bowe.l are treoted by such sntnrinff as the 
circuriistaiices may suggest, tlie interior of tlie abdominal cavity 
being ?*endcred as free from septic mioro-organiams as possible, for 
it is by the malign infineneo of sncli germs that a fatal issue is 
dotennined in tlie case of an alHlominal wound, whether inflicted 
by fireanns or by a ]>ointed weapon. If iweptic procedure can 
be promptly resorted to and thoroughly carried out, abdominal 
ivounds do well, but the recent campaign in South Africa showed 
that these, essentials eannot be obtained upon the field of battle. 
Wlien after an action ivoundcd men come i)ouring into the 
field -hospital, the many eannot be kept waiting whilst jwepnra- 
tions arc being made, for the thorough carrying out of a prolonged 
aseptic ulxlominal o]»eration upon a solitary case. Experience 
fihow'ed that Manser bullets couhl pierce coils of intestine, and 
leave the unfortunate sold ici-s in such a condition that, if treated 
by mei-e “expectancy,” more than r»0 per cent, of them 
recovered, wdiereas if oi»erations were resorted to fatal .septic, 
peritonitis was likely to ensue. From a burgical point of view', 
tins was the great lesson of the Boer war, and [nobably in all 
future w'ars exiioricnoe will sliow that in llic close pioximity of 
tho fight, wdicre time, aasistants, jnire water, towels, lotions, and 
other m'cessarii'S for carrying out a ilioroiitdily a.septic operation 
cannot be fortheoming, gunshot wounds of tbe. abdomen had be«t 
not lie interfered with. 

Gaatrir IJkei'.- -Among the eomplications of the chronic forms 
of dys})epsia met with, especially in youngish w'omen, is an 
inflamed spot ui>on tho wall of the stomach, which ulcerates, and 
not infi'eqncntly ]>erforates, the wall, allowing tlie contents of the. 
stomach to e.sca]Hj into the abdominal cavity. Without operation, 
such cases almost invariably end fatally, but in rei'cnt ycai-s it ba.s 
become a matter of custom for the phy.sieian to call in the aid 
of a surgeon the instant that ]>ain and collapse iiidiealo that per- 
foration has ttikeii place. Tlie. abdomen being pi*om]>tly o]>ened, 
the ulcer excised, and tlic inflamed aiva turned into the stomach 
and secured by suturing, tbe surgeon eb'ans out the abdomen and 
jnits ill a gauze drain. A large proportion of cases of perforated 
gastric ulcer tbns treated recover. Sometimes tbe physician and 
surgeon an-ange to deal witli tlio ulcerated patch of the stomadi 
before perforation has taken )ilaee — a ])laii of treatment wdiich 
gives still better result.^. Reports are aeeinmilating of eases of 
typhoid fever with perforation of the bowid, which have been 
snccessfully dealt w'illi by o])ening tho abdomen, stitching up the 
ulcer, ana washing out or merely wiping out the abdominal 
cavity. 

I'ubermloua PerilonUis.-- It has long been known that inflamma- 
tion of the peritoneal cavity is irequcntly met with in tul)erculou.s 
Bubjeete, and e.specially amongst children and young adults, and 
that medical and genera] treatment is ineapihle of diverting its 
dowinvard course. Almost by accident it W'as discovered, however, 
that if an incision he made into the abdomen and the tension be 
relieved by the letting out of some of the tuhcreulous fluid, the 
remainder is likely to undergo spontaneous ahsor])tion and the 
])eritoniUs entirely to clear aw'uy. The surgical treatment of 
tuberculous peritonitis has thus become one of the most remark- 
able advances of late years ; but the explanation of tho improve- 
ment which follows tho simple operation has yet to be discovered. 

Liver and Gall-bladder , — Much advance has been made in the 
treatment of injuries and diseases of the liver and gall-bladder. 
The liver being a lar^ and friable gland, is not seldom rujitured 
in tho case of severe blows tqion the abdomen. Collapse of the 
mtient, and other signs of nipture and Inemorrhage, arc now taken 
by the surgeon as a clear indication Unit the abdomen should be 
immediately opened and the liver examined and dealt with ; by 
this means ])atients have been snatched from death. Liver 
abscesses are also successfully evacuated by direct incision (through 
the chest, if need he) instead of by blind and snecnlative explora- 
tion through the aMominal wall. Gall-stones lodged in the gall* 
bladder, imixictod in the biliaiy ducts or, as sometimes happens. 
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obstructing the small intestine, are successfully operated on through 
an abdominal incision. Rupture of tlie gall-bladder lias been 
liappilv dealt with by opening the abdomen, suturing the rent, 
and cleansing the iieritonoal cavity. Cases of rupture of the 
liver, spleen, intestine, and kidney which have been successfully 
treated by bold operative measures are of diminisliing nuity. 

Pyloroplasty, — Simple iibnnis narrowing of tlio gateway of the 
stomach or of the intestine is dealt with by dividing it longitudi- 
nally and then suturing the edges of the wound transversely. 
This ingenious operation W'idtms the track at tlie, expense of an 
unimportant fraction of its length. In cases of great dilatation of 
the stomach with no obstruction to the outlet the slack of the 
w'alls maj be gatheml up by pleating, and so pci-manently secured 
by suturing. Loi'cta’s ojieration for dilatation of the outlet of tlie. 
stomach is now rarely performed. 

IntussiLSceptimi, — That terribly fatal disease of infants and chil- 
dren, in which a pieccof bowel slip.s into a piece next below it, is being 
dealt with ou mora progressive lines, and therefore is giving promise 
of a diminished moitality. Hitherto it had generally been the cus- 
tom to endeavour to reduce the invagination by pjissing air or water 
up the rectum under pressure — a speculative met bod of treatment 
which sometimes ended in a fatal nijiturc of the distended bowel, 
and often — one might almost say yeiicrally — failed to do what was 
expected of it. Tlie teaching of modern surgery is that a small 
incision into the abdomen and a prompt withdrawal of the in- 
vaginated piece of bowel can be trusted to do all that, and more 
than, injection can edect, without blindly risking a rupture of the. 
bowel. It is certain that when the surgeon is unable to unravel 
the bowel with his finge-i-s gently applied to the parts tlnunselves, 
no speculative distension of the bowel could have, been clfcctive. 
But the outlook in tho.se distrcs.sing cases, even when the operation 
is promptly resorted to, is extremely grave, because of the intensity 
of the shock which the intussuscejition and resulting strangula- 
tion entail. 

C^anerr of the. ^Unmcli. — Xw more than one instance the entire 
stomach has been successfully removed for cancer, tin* end of the 
gullet being “married” to the beginning of tin* small intestine. 
Partial resection of the stomach is also resortctl to from time to 
time. When the ninth edition of this work was in T»re]»ara1iori tlni 
operative treatment for <uinccr of the. largo intestine cliieny consist e.d 
in ari’angiug for the ascajie of the freces which bad aeeuniiilated 
above the, obstruction by making an opening in the right or left 
loin, as the. case might demand. Tin* great advantage of thi.s 
otfcration was that the interior of the bowel was reached without 
traveling, and without risking injury to, the peritoneum. But 
with the, introduetion of aseptic methods of operating it was found 
that the surgeon eon hi re.aeh the bowel through the peritoneum 
ea.sily and safely. With the peritoneum opened, moreover, the. 
surgeon can cxjAoro the diseased bowel and (leal wit.h it as cireum- 
staiico.s suggest. If the cancerous mass is fairly movable tin* 
affected piece of bowel is excised and the cut ends arc spliced 
together, and the continuity of the alimentary canal is per- 
luaucntly rc-cstahlished. Thus in the case of cancer of Die large, 
intestine which is not too far advanced, the surgeon expects to lie 
able not only to relieve the obstruction of the bowel, but actually 
to euro the ^latient of his disease. When the lowest part of tho 
bowel was found to he oeoujiied by a eanee.rous obst]*ueti<»n, tho 
surgeon, as already remarked, u.scd formerly to secure an easy 
escape for the contents of the bowel by making an opening into 
the colon in the left loin. But in recent yeare this opemtioii of 
lumbar eolotoniy lias been almost entirely re|)laecd by opening the. 
colon in the left groin. This operation ol fwpniial colotoviy is 
usually divided into two stages : a loop of tho large intestine i.s 
!irst avawn out througli the abdominal wound and secured by 
stitches, and a few days afterwards, when it is fimily glued in 
place by adhesive inflammation, it is cut aero.ss, so tliat .sub- 
sofpiently none of the motions liiid their way into the bowel below ; 
the artificial anus. If at the first stuj^e of the operation symptoms 
of obstruction are urgent, one of tho ingenious glass tubes which 
Mr Paul has recently invented may bo forthwith introduced into 
the distended bowel, so that the contents may be allowed to escape 1 
without fear of soiling the peritoneum or even the surface-wound. 

Cases of inaliirnant disease of the rectum are now radically and 
successfully dealt with, which, a few yeiirs ago, no .surgeon would 
have felt justified in attacking. For this important advance 
surgeons are indebted to Professor Kmskc of Freiburg. In | 
order to secure the entire removal of the cancerous piece of | 
bowel, tho coccyx and a considerable portion of the sacrum may j 
have to be removed ; and the rapid and complete iwovery of the 
piticnt after so serious an operation is often a matter of surprise 
oven to the surgeon. 

Injlamvmtimi of the Appendir . — Attached to the large intestine 
(near the right groin) is a slender, worm-liko jirocess about as 
large in circumference as an ordinary iKJiiliolder, and 3 or 4 inches 
long. It is hollow, and it communicates with the interior of the 
bowel by a small valvular opening. When the secretion of this 
vermiform process, or ap]>cndix, is iirevented from finding its ; 


way into the intestine by a kink, or by any other form of obstnu*- 
tioii, local pain and tenderne.ss and great eonstitutional disiiuh- 
ance are apt to re.sull. liifiammation of the a))pendix has been 
coni]iurcd to the behaviour of the. obsolete percussion -cap under 
the hammer of tho gun : sometimes the luunnier striking the cup 
gave alwolutely no result, sometiTiie.s it meiely “snapped” the 
cap, and sometimes it exploded tin* charge of powder. Sonietime.s 
the attack of inflammation of the appendix is .slight and tran.sitory, 
sometimes it ))asscs off after giving rise to e<iiisiiierablc local aini 
general dislurhanee, and sometimes it determines the forniation 
of an aente septic abscess, which suddenly and without definite 
warning hursts into the general peritoneal cavity with, probnblv, 
a fatal result. 

In recent y eans surgeons havii fully recognized the ail vantage 
ol interfering in the eoui-se of a large jirojiortion of thi'se, ease.s, 
rather than allowing them to drift on as blind chance may direct. 
It is a feature of tlie disease that Ihoiigli it may subside after 
running a .suhaeiite course, it is ant to lecnr, especially after .seven* 
exerei.se, or cold, or after an indigestilde tiieal. These iveurrent 
attacks are often mot witli in young adults who, hut for tliis 
weakness, are in nerfeet health, lail who during the attacks are 
comiiclled to lead a life of helpless inaetivitv or invalidisin. 
Modern .surgery has shown that on Die siihsiilenee of one of the.se 
attacks the ap]iendix can he safely removed, and the individual 
restonsl to robust and ])ennanent healDi. During the piogress of 
an ae.ute attack of ajipendieiilar inllanmiation, wlien the local 
tension and pain are great, and Die jiatient is distuibid by tie* 
alKsorjition of septic material wdiicb is set free in Do* fonnution of 
a local abscess, the surgeon cuts down into the inllanied mass of 
tis.sne.s .so as to provide for the easy escape of mutter to the 
surface, wdiieh might otherwise, hurst into the geiienil peritoneiil 
cavity. By this rational treatment many a life is .saved. If in 
the course of the operation the inflamed ajijiendix pre.sents itsell in 
the abscess-cavity the surgeon does well to re.sect it, but ollierwise 
it is not always advisabh* for him to di,sf urb the ti.ssues in seaieli- 
ing for it, l(‘.st by breaking dow'ii barriers of adhesions he should 
renderthcab.scessdifru.se. LasDy. in those sad eases in w’hieh an 
inflamed appendix has suddi'iily hurst into the peritoneum nnd 
amongst Die coils of intestine, the patient being in a slate of 
Kerioiiscollap.se, the surgeon hastens to offer Die only ehanee left, 
by oiiening the abdominal cavity, wiping out the 'interior, and 
ailbming full iirovisior for dniinagn*. 

JJcnti<f,— (Urti\ advance lias heim made and suceess secured in 
tho treatment of ledueiblc hernia. WiDiout tiresome dela), ami 
Die tedious and sometimes disanpointing ajipliealion of tnis.'.es, 
Die W’eak .spot in Die abdominal w'all is exposeej, the sae of the 
licrnia tied and removed, and the canal by which tlie rujituro 
descended hloekaded by buried suturi's. Thus the patients 
worries Iweoine a tiling of the past, and lie is rendered a fit and 
normal member of .society. The I'csiilts of Die treatmeni of 
straiigulatc'd hernia also show' steady iinjirovement, for the simjtle 
reason that the condition is now’ more promjilly ch'alt with by 
operation, “radical eiiie” being aimcMl at at Du* saim- time. 

tSurfjf’vy of (he Kidory,- -During Die pa.sl d(*ea(b Die singe ly of 
the kidnc*y lias been Hteadilv advancing: nmvable kidneys are now 
stitched seenrely in their lied, w'iDi greaf relic-f to Die patii iilh ; 
the jireseriee of a renal ealeulus is .sometimes clearly located by Di" 
Ron t gen -ray .s and the stone e.xtraeled ; abscesses are diuinefl, and 
kidneys hoi)eles.s1y disea.sed are removed with tin* gP'ale-t possii)!* 
advantage. Calculi which have heeonie impacted in then course 
down to the bladder are also searched for and extrael«‘d. 

To Brigade-Surgeon Lientenanl-t'Jolonel Keegan, of the Indian 
Medical Service, is dm* the fact that tin* operation of crushing and 
I piompDy removing all fnignients of a vesical ealeulns - litholapn.vy 
I —is as well suited' for hoys as for men. In entire opposition to 
I old Europ»*an prejudices, Keegan's operation is now iiriiily and 
jicniiaiiciitly cslaldislicd. The old oiunaiion ^ ((niescldi-ir.s'; n{ 
cutting a .stone, out through the bottom of a hoy’s Madder is n.ov 
ve.rv rarely rc.sorti*d to, and if a stone in a hoy is ioiiml too large 
or too hanl to lend it.self to Keegan’s cin.sliing operation, it i.s n-ov 
removed by a vertical inei.sion through tlie lower jiait of the 
anterior wall of the abdomen. For the successful jierfonmince of 
the crushing operation in a hoy a small lithofrite lias, of cfnirse, to 
be used, and it imi.st be of the very best English make : Die help- 
ing of a “clieaji” lilhofrite in a hoy’s bladder would he a lerribl.; 
predicament. The ojieration has to he dom* with the utmost 
gentleness and thorough ne.ss, not a paitieh* of the cni.died stone 
being left in the bladder. 

Tdqatiou of Tiioc Arteries, In the ease of aneurysmal or oth»*r 
pulsiitiiig tumour of the huitoek, or of iliac aneiiiysni in wliieli it 
18 desirable to filace a ligatiiie upon tlij* iiitenial oi upon the 
common iliac artery, the .surgeon now limls it eonvciiieiit and 
expedient to cxjiose the main trunk by cutting across the 
pentonciil cavity. In tli« pre o-scptic .lays mnl. an oiKjralnm 
could scarcely have been thought of, im the ri.sk of the patient 
dviiiff from infective peritonitis would have been very great. 

Senile Enlargement of the Enlargement oi the prontoto 
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gland in old men is being Boinewhat widely treated by removal of 
tlie testes, or bv the enucleation of the masses themselves thi’ough 
a suj»ra-pubie incision, after ihe manner of McGill of Leeds or 
Fuller of New S’ork. 

FrcLciurea. — The treatment of fractures lias uiidergono consider- 
able improvement of late. Sim]»le fractures arci n<»t kept so long 
at rest fixed in splints, but are constantly “taken down ’ in order 
that massage aim jiassive movements of the limb may lie resorted 
to. This, of course, is done with tlie utnu*8t gentleness, and with 
the result that swelling, pain, and otlnu* evidences of the serious 
injury ijuickly disajijiear, whilst a more miud and complete 
recovery is insured. Stiff hamfs ami fei^t after fracture are yerj 
much less constantly met with. l>y the aid of the X-rays it is 
now easy for the surgeon to assure himself that fractured surfaces 
have been well adjusted «ml are in close apposition. But if they 
arc not well in posit imi, and it be found impracticable to assure 
their close adjustment by oidinary methods, the surgeon now, 
without undue loss of time, cuts down ujioii tlie broken ends and 
lixes them together by a strong wire suture, which remains per- 
manently in flic tissues. If the fracture lie associated with an 
open wound of the ])art (eompound fracture), and the broken ends 
are found incapable of easy aujustment, immediate wiling together 
of tlie fragments is now considered to be a neeessary part of the 
primary treatment. 

Congenital iJidoration. at the Hip. —Possibly as the result of 
faulty position of the subject during inlra-ut<*rinc life, the head of 
the thigh-bone loaves, or fails tliroimhout to occupy, its normal 
situation on tlie htiuiich-boiie. Tlie defect, whi«*li is a very serious 
one, is probably not discovered until the eliild begins to walk, 
when its peculiar rolling gait alliaets attention. The “want of 
fixation at the joint permits of the surgeon thrusting up the 
thigh-bone, or drawing it down in a painless, characteristic 
manner. 

The lirst thing to he done is to find out by means of the X-rays 
whether a socket exists into which, under an amesthetic, the 
surgeon may fortunately he enabled to bulge the end of the thigli- 
bone. If tfiis olfers no prohpeet of Miee<*s.s, there arc three courses 
ojieii : First, to try und«*r an aniesthetk* to imuiipulate the limb 
until the head of the thigh- hone, rests in its noimal position, and 
then to endeavour to fix it there by sjdiiits, weights, and 
bandaging until a new joint is foniied ; second, to cut down upon 
the site of the joint, to scoop out a new socket in the liaunch* 
bone, and thrust the end of the thigh-hone into it, keeping it fixed 
there as just described ; and third, to allow tlie ciiild to run 
about as it pleases, merely raising the solo of the foot of the short 
leg by a thick bool, so as to keep the lower jiart of the tnink 
fairly level, lest secondary curvature of tlie sjiine ensue. The first 
and second methods demaml many months of careful treatment in 
bed, and the ultimate result of the second is so often disapjmint- 
ing that, excejit in certain rare instances, the surgeon is loth 
to recomnumd it. 

Fracture of raiclla . — There is still a great difference of opinion 
as to the most satisfactory method of treating a recent fracture of 
the jiatella. Some surgeons are still content to follow the old 
plan of fixing the 'limb on a liack-sidint, or in plaster-of- Paris 
splints, and awaiting the result. 

It is beyond question tliat a large peifcntage of these cases 
recovered with a useful limb — es]>ecially if the fibrous bond of 
union between the }>iece8 of the hi-okeii knee-cap was not .stretched, 
by bending tlie leg, at too early a date. But a certain projmr- 
tion of the cases gave a very iinjierfeet result, tlie fragments 
remaining permanently wide apart, and tlie jiatient being left witli 
a more or less ciifcehled limb. St’ill, at any rate, this line of 
treatment was iinassociated with risk. But after Lister showed 
(1883) that witli due ca.e and eloanliiiess the knee-joint could he 
opened, and tin- fragments of the broken jiatella secured in close 
apposition by a stout wire suture, the treatment of the injuiy 
underwent consideralile change. The gi’eut advantage of Lister^ 
treatment was that the fragments, being fixed close together by the 
wire stitch, hecamaiSoUdly united by bone, and the joint became as 
sound as it was before. Some surgeons, however, objected to the 
operation —in sjiite of the excellence of the results obtainable by 
it— because of the risk which it entailed of the joint becoming 
invaded by septic micro-organisms. As a sort of compromise, 
Barker introduced the method of liolding the fragments close 
together by means of a strong silver wire which he glassed 
round them vertically by a large needle without laying open 
the joint. But experience has shown that in the hands of 
skilful surgeons Lister's oj^eration of ojienly wiring the frag- 
ments gives a perfect result with a comparatively small amount 
of risk. Otlier surgeons secure tlie fragments in close contact 
for bony union by passing a silk or metal suture around them 
circumferentially. Many years ago Lister remarked that the 
careful selection of one's patients is an antisejitic measure — by 
which lie immnt that if a suigeon intended to get the most per- 
fect results for his oiiorative work, he must carefully consmer 
whether any individual ^latient is iihysically adapted for the 


performance upon him of any jiarticular o|)emtion. From this 
aphorism it is evident that not ovei;y jMitient with a broken knee- 
cap is suited lor the opening of his knee-joint, or even for the 
suDcutaneouB adjustment of the broken fragment. An operative 
procedure whicli is admirably suited for one mtient might result 
in disaster when adopted in another case, and it is an important 
part of the surgeon’s ousiness to know exactly what to advise in an 
individual case. 

InJaniiXe raralysis.-^ln cases of infantile paralysis of the leg 
and foot, groujw of muscles supplied by certain nerves are left 
seriously affected, and in many instances great improvement results 
from gi'afting the tendons of the paralysed muscles upon the 
tendons of muscles which remain strong and vigorous. Tlio 
operation, whicli was recently designed by Dr Nicoladoni, is a 
very ingenious one, and it is steadily making its way into general 
recognition. In cases in which the paralysis lias left a useless 
flail-joint in a limb, considerable stren^h may be imparted to the 
limb by opening the joint and scraping it out so as to render it 
permanently rigid. 

Vi lib-foot . — In the treatment of congenital club-foot great advances 
have been made. Parents as well as surgeons have come to recognize 
the value of the adoption of corrective measures in the very earliest 
days of infancy. The monthly niime is now instructed in the ait 
of manipulating the deformed foot and of gently but firmly holding 
it in the corrected jiosition ; and in sliglit cases these simple 
measures when begun thus early are sufficient. At any rate, they 
are to have a fair trial, and should they fail, a sinqile subcutaneous 
division of tendon or t.endons, in the earliest weeks of infancy, 
may suffice. Much of tlie great advance wliitdi has recently been 
made in dealing with obstinate cases of deformity has been the 
result of Phcljis’s teaching. Dr Phelps is an orthopiedic surginm 
of New* York, and he has shown tliat in eases w’hich are not 
remediable by simple measures, an immediate correction of the 
deformity may safely be obtained by freely dividing the skin and 
all the resisting tissues by a vertical incision straight across the 
middle of the foot. By this “open method” the surgeon secs 
exactly what stmetures are at fault and in need of division — skin, 
fascia!, tendons, ligaments ; eve^thing, in short, w'liich pieveiitcd 
the easy rectification of the defoimity. After the ojieration, the 
foot is fixed, without any strain in an ovor-corrccted ])08ition, 
between plaster-of- Paris sjilints. By the adoption of this method 
the old instrument of torture known as “Scarim’s slice” has 
become obsolete, as have also some of those opemtions w'hich 
elfectcd improvement of the fiait by the removal of portions of the 
bony arch. Phcljw’s o2>eration removes the deformity by increas- 
ing the length of the concave border of the foot mtlicr than by 
shortening the convex borders ; it is a levelling iqi, not a levelling 
dow'u. 

MorUifs Disease . — There is n painful neuralgic condition of flat 
feet wdiich has recently been described by Dr Morton and named 
after Jiim. It is apparently due to the nerves of the toes (which 
come from the sole of the foot) being pressed upon by tlie rounded 
ends of the long bones of the foot near the w’eb of tlie toes. It 
does not generally yield to palliative measures (though rest of the 
foot is helpful), nna the only effectual remedy for it seems to he 
resection of the liead of one of the mctatai*sal bones. 

Hammer-toe . — That jiainful condition in wdiich a too is rigidly 
bent and tlie salient angle on its upjier asjicct is constantly irri- 
tated by the boot, is no longer treated by amputation of the toe, 
but the toe is made permanently to lie flat by the sinqtle excision 
of the small digital joint. Even in extremely Lad cases of hammer- 
toe the ojieration of resection of the head of the nictatai'sal phalanx 
is to bo recommended rather than amputation. O*,) 

Surfflcal Instruments and Appli- 
ances- — The purpose of this article is to give an 
account of the more important surgical instruments that 
are at this time in general use, and to show by what 
modifications, and from what discoveries in science, the 
present methods of an operation have come to be what 
they are. A new catalogue of surgical instruments 
suggests at first sight that Sie surgeon must be hindered 
rather than helped by the bewildering number and variety 
of instruments that he is supposed to use, one and all 
of them, with equal ease and familiarity. The array of 
instruments is of amazing length : for example, in one 
instance the list of needle-holders extends from No. 845 
to No. 887, with twenty-five illustrations. Yet in many 
cases the finger and thumb are a suifioient needle-halder» 
and for cases where the depth of the tissues, or the special 
nature of the operation, require a needle-holder, i3ie» are 
a few simple forms of the instrument^ and no need for 
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tihese many sub-species. The good surgeon is careful to ' 
use the right sort and pattern of instrument, but is not ' 
concerned to try all the twenty-five difiFerent kinds of needle- 
holder i one might as well expect an artist to liave twenty- 
five palettes. But, though the mere multiplicity of 



riveted into them, scalpels are forged out of one piece of 
steel, their handles are nickel-] »lated and perfectly smooth, 
that they may afford no crevices, and may he lK)iled and 
iniinersed in carbolic lotion without tarnishing or rusting ; 
the scalpel has become just a single, smooth, plain pie( c 
of metal, having this one imrjiose, that it shall make an 
ase]>1ic w^ound. In the same way the saw' is made in 
one piece, if this be possible ; anyhow^, it must bo, so fiir 
as possible, a simple, smooth, uiirusting metal instru- 
ment, that can be boiled and laid in lotion ; it is a foreign 
body that must be introduced into tissues susceptible of 
infection, and it must not carry infection with it. 

Or W'o may take, at different jjeriods of surgery, the 
various kinds of ligature ff)r the arrest of bleeding from a 
divided blood-vessel. In Parc’s time (he was the first to 
use the ligature in amjuitation, but the existence of some 
sort of ligature is as old as (lalen) the ligature was a 
<louble thread, Iton jU fpti, mif cn (hmhte ; and he emt)loyed 
a forcejis to draw forward ihe. cut imuI of the vessel to be 
ligixturod. From the time Cff Ambroise Parci to the time 
of Lord Lister no great im])ro\eiiu*nt Avas nuule. In the 
middle of last century it was no uncommon thing for the 
house-surgeon at an o]»eration to hang a lt‘ash of waxed 


"FlO. 1.— Needle-holdcrB— A, Hnffedorn’s ; B, Macphnil's ; aii'i C, Allen and 
UanburyH', for Uagedorn or ordinary needles. 

catalogued instrumeuts is not an exact measure of the 
excellence of surgery, yet the chief fact about the surgery 
of the present day, that it is ase})tic or antiseptic, is 
recorded in the make of surgical instruments and in fill 
the installation of an o])erating-theatrc. Take, for in- 
stance, a scalpel and a saw that are figured in Ambroise 

Par(‘’s(ir)l()-1.590) 
surgical writings. 
The scalpel folds 
into a handle like 
an ordinary pocket- 
knife, which alone 
Avasenougli in those 
days to keep it 
from being aseptic, 
The handle is most 
elegantly adorned 
Avith a little w inged 

Fig. 2 . — Combination knife containing linger- figure, but 

ktiife, Unger-SHW, gum lancet, LiBton’s naeviia it does UOt COIU- 
needle, Syme's abgcesB knife, tenotomy knife, j.. i-i i 
probe and grooved director. inenditselt aslikely 

to be surgically 

clean. The saw", after the same fashion, has a richly- 
chased metal frame, and, at the end of the handle, 
a lion’s head in bold relief, with a ring through its 
mouth to hang it up l)y. It may be admirable art, 
but it would harbour all sorts of germs. If one con- 
trasts with these artistic w^eapons the instruments of 1850, 




Fig. a— Tenotomy knives forged in one piece. 

one finds no such adornment, and for general finish 
Savigny’s instruments would be hard to beat ; but the 
wooden or ivory handles, cut with finely scored lines like 
the cross-hatc^ig of an engraving, are not more likely to 
be aseptic than handtes of Bwrf's insto^en^ j 
|)reBent ' 



Kic. t.— AujimtatiuK buwb. 

threads, silk or llax, throngli his button- hole, that they 
might l>e handy during tJie oj>erati()ii. Then (laine Lord 
Lister’s W'ork on the* :il>soii>able ligature ; aial out of this 
and much other cx]nTimental Avork has conu; the ]M*eseiit 
use of the ligature in its utmost ]>orfecti()n — a tJinjad that 
can be tied, cut short, find left in the depth (»f the avuuthI, 
Avitli absolute certainty tliat the A\ound may at once bii 
closed from end to end and iK>thiiig more Avill ever b(i 
heard of the ligatures left buried in the tissues. ’Phe choice 
of materials f(»r tlai ligature is w ide. Some surgeons j)refer 
catgut, variously j)rc]»ared; others ])refer silk; for certain 
purposes, as for the obliteration of a vessel not diAidtsl 
but tied in its course for the cure of aneurysm, use is 
made of kangaroo-tendon, or some othf*r animal suhstanec. 
But whatever is chosen, is made ase]>tic by boiling, and 
is guarded vigilantly from contamination on its Avay froin 
the sterilizer into the body of the jwitient. I he old 
ligatures w"ore a common (tause of su])]mration. Theieloro 
the w"oUTid was not closed along its w hole length, hut th(‘ 
ligatures were left long, hanging out of oikj end ol tlic 
wound, and from day to day were gmitly pulled until 
they came away. Certainly tliey served thus to drain the 
wo^d, but they were thtimselvcs a chujf cause of the 
suppuration that required drainage. 

Sutures, like ligatures, were a common of sup- 

pumtion in or around the edges of the Therefore, 
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in the hope of avoiding this trouble, they were made of 
silver wire, which was inconvenient to handle, and gave 
pain at the time of removal of tlie sutures. At the 
present time tliey arc of silkworm -gut, catgut, silk, or 
horse-hair; they are made aseptic by boiling, and can 
be left any number of days without causing suppuration, 
and can then be removcil without j)ain. 

Next may come the consideration of surgical dressbigs. 
In the days when inflammatirni and 8Ui)])uration were 
almost inovitjible, the dressings were usually something 
very simple, that could l>e easily and frequently changed — 
ointment, or w^et compresses, to begin with, and poultices 
when suj)piiration was estjiblis]u‘d. It is reported of the 
groat Sir William F ergusson that he once told his students, 
“ You may say -what you like, gentlemen, but after all, 
there *s no better dn^ssing than cold water.” I'his is not 
the place to try to toll the long history of tln^ quest after 
a perfect surgical dressing, and the advance that w'as 
begun when Lord Lister invented his carbolic paste. The 
work was done slowly in the international unity of s<‘icnce 
during many years. The perfect antiseptic dressing must 
fulfil many requirements : it must be absorb(‘nt, yet not 
let its medicament be too quickly soaked out of it ; and 
it must be antiseptic, yet not virulent or ])oisonous. Of 
the many gauzes now available, that which is chiefly used 
is one inqirogmitcd with a double cyanide of zinc and 
mercury. Its pleasant amctliysiine tint has no healing 
virtue, but is used to distinguish it from other gauzes - 
carbolized gauze, tinted straw-colour; iodoform gauze, 
tinted yellow; sublimate, blue; chinosol, green. The 
chinoaol gauze is especially use(l in ophthalmic surgery ; 
for general surgery the cyanide gauze is chiefly employed. 
The various ])reparations of absorlnuit wool (/.c., wool tliat 
has been freed of its grease, so that it readily takes iq) 
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moisture) are list'd not only for outside dressings, but also 
as sponges at tlie time of operation, and have to a great ex- 
U'ut done away with the use of real sponges. Tlie gauzes 
in most cases are used not dry, but just wrung out of car- 
bolic lotion, that tlndr antiseptic influence may act at once. 

The whole subject of surgical instruments may be con- 
sidered in more ways tlian one. It may be well, for the 
sake of clearing the ground, to take first some of the 
more common instruments of geiu'ral surgery, and then 
to note the working out, in the operations of surgery, 
of the three great principles — the use of anaesthetics, the 
use of antiseptic or asejitic methods, and the surgical 
uses of electricity. 

Of the essential instruments that arc common to all 
operations, we may wtU believe that they have now 
become, by gradual development, perfect. Take, for in- 
stance, the ordinary surgical needle. Tn tlie older forms 
the eye was slit-shaped, not easily threaded, and the 
needle was often made of a triangular outline, like a minia- 
ture bayonet. At the present time the needles used 
in general surgery are mostly Hagedorn's, which have a 
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full-sized round (?yc, easy for threading, arc flat for their 
whole length, and have a fine cutting edge on one side, 
near the point. Thus they enter the skin very easily, 
like a miniature knife, and the minute w^ouiid they make 
is not a hole, but a tiny slit that is at once drawn 
together and, as it wtto, obliterated by the tying of the 
suture. Or, for another simple instrument in universal 
use, take the cahdi-forceps that is used for taking hold 



FlO.C. — Artery forreps— A, IVan’s; P., Spencer W'ells*. 


of a bleeding point till it is ligatured. This forceps is as 
old as the lime of Pare, but he ma<lo use of a ver}’^ heavy 
and clumsy pattern, lip to the last few years, the artery- 
forceps w^as made with broad, curvc*d, fem‘strate<l blades, 
i with the catch set close to the blades. At the present 
I time the forceps in general use, named after Pr Pean 
I in France and after Sir Spencer Wells in England, is 



FIG. 7.-»Reirtictor8. 


made with very narrow grooved blades, and the cat(jh is 
placed not near the blades, but near the handles : thus it 
takes a surer hold, and can be set free when the ligature 
is tied by a mementos extra pressure on the handles. 

Among other instruments in universal use arc divers 
fonns of retractors, for holding gently the edges of 
a wound : the larger patterns are made with broad, 
slightly-concave, highly-] lolished surfaces, that they may 
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80 far as possible, reflect light into the wound. Among 
tourniquets, the old and elaborate IVtit\s t(»urni(iuet, 
which was a band carrying a pad screwed down over the 
main artery of the limb, has given place to the elastic 
tourniquet with Esmarch’s bandage. For exain])le, in 
an amputation, or in an operation on a joint or on a 




KIG. 8.— Tourniquet (Esmarrh's 

vessel or a nerve in a limb, the limb is raised, and the 
Esmarch’s clastic bandage is ajjplied from below upward 
till it has reached a point well above the site of the 
operation ; then an elastic tourniquet is “wound round 
the limb at this point, the bandage is removed, and the 
limb is thus kept almost bloodless during the o]>eration. 


ff 

Fig. a— Litliotritr (liiBelow's). 



trt'atment. Before the use of the frontal mirror, the 
distmes of the oar were hardly studied, in tliat sense 
in which they are studied now. The wonderful advance 
of the special departments of surgery was, of course, tluj 
result of many forces, but one of the chief of these foices 
was the invention of jiroper instruments of diagnosis. 
Tlie tcxt>bo(»ks that were written immediately b(*fore 
those instruments became available were not far in 
advance of Ambroiso Pare, sf» far as these sjiecial d*.- 
]>artnienis are concerned. 

It may he. well next to consider in vhat ways the con- 
duct of an (»peration is influenc(‘<l liy those two gieat 
discoveries, the discovery of amestlu'tics, an<l the more 



Fl<}. li!- — Ijarynu'oHt'ojH* ( rotiii" »\ 


It is not possible to describe, here the many forms of 
other ordinary instruments of general surgery — probes, 
dire(;tf)rs, scissors, fonnjx's, and many mon; — nor those 
that arc used in operations on the liont's. Nor again 
can the numerous instruments used in special de]>art« 
incuts of surgery be discussed in detail. But, '\>ith 



Fig. 10.— Tonslllotonu; (Mathieu’s). 


regard to the spechd surgery of the eye, and (d the 
throat and ear, it is to be noted that the chief advance 
in treatment arose from the invention of the ]»reseni 
instruments of diagnosis, and that these are of com- 
paratively recent date. The ophthalmomipe was the Avork 
of Helmholtz. The inventor of the Iftryinmcojic^ Signor 



Fio. 11.— Ophthalmosoopc (Landolt’s). 


Manuel Garcia, was still living at the beginning of this 
century ; and the use of a fr(ytit<il miTror , for focussing 
a strong light on the mernbrana tympani, in the ex- 
amination of the car, was then scarcely fifty years old. 
Before the ophthalmoscoiKS, it was impossible to study the 
iuternal diseases of the eye ; before the laryngoscope, the 
diseases of the larynx were invisible, and were mainly 
a matter of guess-w’ork, and of vague and often futile 


gradual dc^vclofumqit of th«' prin(*i]*les of anti.sf[)tic. ami 
a^'ptic surgery, Asifli csjxx'ial rofermice to tlx* use of the 
instruments of surgt'ry. Tin* juhil»‘c year (»f amesthosia 
was 1811(5 ; the first use of nitrous ovide was on 11th 
J)ccem])or ISH j {lie first operation umh^r etlnq- A\as on 
.‘»0th September 184G; tlu* lirst uw* of chlori'tonn amis cm 
4th NoatuiImt 1817. Tin* choice of the ana'sthetic, or 
of some combination of amesthetics, that is best suited 
to each particular case, is a matter (d careliil considcra* 
tion ; but, on the Avhole, the teiideucy in Knglaml is tn 
keep to the via media betAveen the more* gcnmal use of 
chloroform in S(‘otla.nd and the more gmicral usi* of cUkt 
ill the Uuiteil Stales. Of the methods of administering 



Klfl la- Inhaler (.lunkor's). 


loroform there is no need to say inueh ; im iTistninmid 
used save a fold of lint or some siieli slufl; or a j>ieee 
flannel made into a sort of cone or iim>k. but, ha 
lerations on the face or on the mouth, avIkto a t 
lint Avould be in the way, use is gimorall.y made ot a 
Tuukers inhaler,” whe.reby the vapimr of ehlerolorm i. 
lininistered by means of a hand-ball throngdi a hne, soft 
j)e hehl at one corner of the moutli, out r.f 
the surgeon. For the administratmii oi ; 

rm of Clovers inhaler is generally used, vlurtb} the 
her in a small metal chamber passes 

i»,, - ms 

that by timing it the exact proportion of ether 
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to air is fixed in accordance with the roquireinents of the 
case. Of late years, by the use of an iron cylinder of 
nitrous oxide, connected by a tube with a Clover's in- 
haler, it is jiossible Ui begin with nitrous oxide, and to 
go on, without intcrrupticjn, with ether. More recently, 
an admirable method has been devised of administering 
nitrous oxide with the admixture of air or of oxygen in 
such a way that the anaestlicsia protluced by the gas may 



Fi«. 11.— Gas and ether apparatna (Hewitt'b). 

be maintained for time enough to allow' of an operation of 
some length. 

The siiiios of discoverii's wiiicli, in its a]»plication to 
surgery, has brought a])out the j>resent antiseptic and 
aseptic methods of operation, is concerned both w’ith the 
shape or use of the instruments of surgery and with 
their i»re})aratiou for u.se. The mere sterilization, by 
boiling or liy steaming, of all instruments and dressings, 
is (mougli to ensure tlioir freedom from the ordinary 
micro-organisms of suppuration ; but the surgeon cannot 

boil or steam either him- 
self or his patient. The 
preparation, therefore, of 
the surgeon’s hands, and 
of the skin over the area 
of operation, is made not 
only by scrubbing witli 
soap and hot w^atcr, but 
by careful use of anti- 
septic lotions. Again, 
ligatures and sutures, 
wdiich must be kept in 
stock ready for use, are 
kept, after candul steri- 
lization, in aiiti.septic 
lotion, or are again 
sterilized immediately 
before an operation. 
Again, all towels used 
nt an operation must l>e 
pre])ared, cither by sterilization t»r by imiiicrsion iu anti- 
septic lotion. 

The sterilization of all instruments and dressings is a 
simple matter : the usual sterilizer is a vessel like a fish- 
kettle, with a perforated metal tray in it, so that the 
instruments can be immersed in boiling water, and can 
Ixi lifted on the tray and transferred straight from the 
sterilizer into ve.S8el8 containing sterilized water or 
antiseptic lotion. For the sterilization of dressings, 
an upi)er vessel is fitted to the sterilizer, so that the 
steam may f>ernicate the dressings placed in it. In 
hosintal practice it is usual also to sterilize all towels, 



aprons, and the like iu a large cylindrical vesseL Sterili- 
zation by boiling or steaming, together with the use of 
antiseptic lotions, or of water that has been boiled, for 
all such things as cannot be boiled or steamed, is the 
essential principle of the surgery of the present day ; and 
practically the antiseptic methc^ and the aseptic method 
have become one, varying a little this way or that accord- 
ing to the nature and circumstances of the case. 

Beside anaesthetics and antiseptics, there is a third 
series of discoveries 
that has profoundly 
influenced surgery — 
the use of the forces 
of electricity. The 
tises of electricity are 
fivefold. 

(1) The Galvanxh- 
CauUry, — Tlic ori- 
ginal form of the 
cautery, the fer ar- 
dent of Paris’s time, 
for the arrcist of 
haimorrhage after 
amputation, w\as a 
terrible affair. 

JTappily for man- 
kind, liis invention 
of tlic ligature put 
an end to this use 
of the cautery, but it was still used in a small number 
of other cases. Subsequently Paquelin invented a 
very ingenious form of cautery, a series of metal 
blades or points of different shapes and sizes, that 
could bo fitted to a handle : these points wer(5 hollow 
inside, and w^ero filled with fine platinum gauze, and, by 
means of a l)ottle and }iaiul-l)ellow's, they could be kept 
heated with bcnzirie-va])t)ur. Thus, w'hen they had once 



Ffo. 16. —Portable 8terillf.er. 



Flo. lf». — Instrument sterilizer. 


Fra. 17.— Galvano-eautcry aet 

been raised to a glowing heat by liolding them over a 
.spirit-laiii]», they could be kept at any desired heat. This 
instrument is still in use for a few cases where very 
rai>id and extensive cauterization is necessary. But for 
all finer u.so of actual h(‘at the galvano-cautery alone is 
used — a series of very minute points of platinum, with .a 
suitable trigger-handle, connected with a battery or (by 
means of a converter) with the ordinary house supply 
of electricity. In 
this way it is pos- 
sible to aiqdy a 
glowing point with • 
a fineness and ac- 
curacy of adjust- 
ment that wore 
wdiolly impossible 
w’ith Paquel ill’s 
cautery. 

(2) Mectrolysu . — This method is of great value, in 
suitable cases, for the arrest or obliteration of small 
growths. The passage of the electric current between 
needles introduced into or under the skin brings about a 
gradual shrinking or cicatrization of the tissues subjected 
to it, without the production of any unsightly scar. 

(3) Electro-Motor Potver , — During the last few years 
tlie use of a small electro-motor machine has come into 



Fig. 1&— Electrolysis neodle-liolders. 
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the practice of surgery for certain operations on the i 
bones; es^cially for the operation for disease involving i 
the mastoid bone. It is, of course, a better method for 
the use of a fine drill or burr, for example, tlian the 
** dental engine,” where the power is generated by a 
j)edal turning a wheel, and it will proljably come into 
wide use both for dental surgery and for those operations 
of general surgery that require very gradual and delicate 
removal of small circumscribed areas of horn, especially 
of the cranial l^^ncs. 

(4) The X-Rayn, — This, the most unexpe(d.('d and, as 
it were, the most sensational discovery that has iKHin 
bestowed on physicians aiid surgeons since the dis- 
covery of anaesthetics, is now used over a very wide 
and varied field of practice. Its value does not stop at 
the detection and localization of foreign bodies; indticd, 
this is but a small part of its work. It is used constantly 
for cases of actual or suspected fracture or dislocation ; 
for cases of congenital or acquired deformity; for cases 
involving difficulties of diagnosis between a swelling of 
the bone due to infiainination and a swelling due to a 
tumour; and for obscure cases of spinal disease, hi]>- 
discasc, and the like. Moreover, it has lately been found 
possible, by Dr Hugh Walsham and others, to obtain 
pictures of the tlioracic organs that are a very valuable 
guide in many obscure cases of disease of tlie lungs or of 
the pleura, and in many cases of tlioracic aneurysm or of 
intrarthoracic tumour. Every year the number and the 
range of the cases where the X-rays are helpful for 
diagnosis, and for treatment, liecoine greater; and it is 
impossible to say at what point the surgical value of this 
discovery wdll find its limit. Beyond these uses, it is 
probable that the X-rays will maintain and exteinl the 
irajxirtance that they already have in the direct treatment 
of certain cases of disease of the skin. 

(5) The Electric hiyht , — Beside the general superiority 
of this light to other lights for the routine work of surgery, 

^ 

Fia. ID,— Cystoscope (Nltte’a). 

^I^re are several special uses for it. Of these, the most 
important is the cystoscojie^ a long narrow tube, shajied 
and curved somewhat like a catheter, and liaving at its 
cuid a very minute glow-lamp and reflector, and a small 


would be impossible. Another instance of the value of 
the electric lamp in diagnosis is given by the trans- 
illumination of the facial bones in cases of suspi^cted 
disease of the centnil cavity of the superior maxillary 
bone. A small glow-lamp is held in the closed iinnitli, in 
a darkened room, and by a comi)arison of the shado^^s 
•on the two sides of the face, thus trans-ill uminated, an 
exact diagnosis can often be obtained as to the prtisence 
or absence of j>us in this central cavity. Agaiji, a sniull 
glow-lamp, duly sterilized, is often of great value in dce]» 
ojMsrations on the abdominal cavity. 

Th« in tliis article arc reproduced hy the ])crinis.sioii 

of Messi-s Allen and Hainburys, London. 

SurrOYi an inland county of England. It is bonndc'd 
on the N. by the Thames, whiidi separates it from berks 
and Middlesex, on the E. i)y Kimt, on the S. by Sussex, 
and on the W. by ITampshire. 

jirra and Population . — The area of the nneie.nt county as "ivun 
in the census returns is 48r>,l28 acres, or 7r»S square miles, with a 
population in 1«H1 of 1,436,85)9, in 1891 on,731,343, and in 15)01 
of 2,008,923. In 1891, 820,993 were mules and 910,3r,0 females, 
the nuniher of i)ersons j)er scpnire mile bein^^ 2284, and of acres to 
a iwrson 0*28. The area of the adiniiiistrative, county, ext lusive of 
the county borough of Croydon, is 4fi2,218 aere,K, with a population 
of 418,8r>6, and including the county borough the area is 461,230, 
with u }M>pulntion in 1901 of 6r>3,406. Under llm provisions of 
the Local Government Act, 1888, 23,898 acres of the ancitMit 
county W'ere transferred to the county of London. 'The aiea o! 
the registration county is 4.'>2,733 acres, with a population in 1891 
of 572,092, of wlioni 175,307 were urlnin and 396,785 rural. 
AVithiii this area the iin'rease of j)OpuIation hetw’eou 1881 and 1891 
\va.s 24*09 per cent. The e.\ce.ss of births over deaths bctw'ceii 
1881 and 1891 was 67,873. 

The follow’ing table gives the number of marriages, births, ami 
deaths, with the number ut illegitiiimte births, for 1880, 185)0, ami 
1899 


Year. 

Marriages. 

Uirtlis. 

Deaths. 

IDrgitiinatt* liirtlis. > 


! 



Males. 

Females. 

1880 

2956 

13 907 

7,5.50 

261 

267 

1890 ! 

3fi()5 I 

14 534 

8,615 


281 

1899 1 

.5001 ' 

16,843 

10,268 

1 312 

297 

1 


The following table shows the marriage-, birth-, and death-rates 
per 1000 of the population, wdth the percentage of illegitimate 
births, for a series of years : - 



1870- ?). 

t8S'). 

1880-S!). , l.V.M) 

1 

Marriage-rate 

12*7 

13*0 

12*5 i ]2'8 

Iliith-rale . 

31*5 

30*6 

29*2 1 25*8 

Deatli-rate . 

! 17-3 

16-6 

1.5-6 I 1.5-1 

Illegitimate / 
births \ 

i 3*8 

( i 

3*8 

■i-i 1 ;-s I 



Fro. ao.~-Urethro8cope (Fenwick's), also used for 
ear, nose, throat, <&c. 

window. Its other end is fitted with a lens, and is 
connected by a switch with the main current. With this 
instrument, in skilled hands, it is poasilde to inspect tlio 
interior of the bladder, and in many cases to make an 
exact diagnosis under circumstances where otherwise it 


Loth the birth-rate and deuth>rato wens hidow tin* average for 
England. The nuniher of Scots in the county in 1891 was 4621, of 
Irish, 5291 , and of foreigiicT.s 3388. 

Administration, — The ancient county is divided into six 
pariianiciitary divisions, and it als(» includes the j>i;rLaineid.i»y 
borough of Croyiloii. The administrative county iiieluilcs five 
municipal boroughs (exclusive of the county borougli ol CVoy- 
don (133,885), viz., Godaiming (8718), Guildford (15,5)37), King' 
ston (34,375), Rcigate (25,95)3), Kichmond (31,677). The^ hil 
lowing are urban districts— Jiarnes (17,822), ("arshalton , 

Calerham (9486), Chertscy (12,762), Dorking (7670), East ami 
West Molesey (5937), Epsom (10,915), Esher and The Dil.toiis 
(9189), Farnliam (6124), Friinley (8109), Ham (1160), Leutlicr- 



(16 223). Surrey is in the south-eastern or home circiiil, Him 
assizes are held at Guildford. The administiative coimly has one 
court of quarter ses.sions, and is divided into eleven pi ttv sevsiomii 
divisions. The boroughs of Croydon, Godaiming, (•uiMloit*, 
Kingston-upoii-Thames; and Reigate have M.]Mr.ile .ommissmns of 
the ‘twice, and Croydon sml Guildford have m addilnm sej.aiate 
courts of <iuai ter sessions. The Central ( Jnmim.l C ourt has jurm- 
diction over certain jmrishes adjacent to Lomhm. All those ( i\ il 
parishes within the county of Suircv, of which any part is within 
1*J miles of, or of wliich no part is more than L» miles from, Chniiiig 
Cross, are in the metropolitan police district. Jho administrative 
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county contaluB 133 entire civil parishes, and tlie county borough 
of Croydon one entire civil parish. I’he ancient county of Surrey 
(exclusive of the parishes now in the county of London) contains 
210 entire ecclesiastical parishes or districts, ami jwirts of six 
others, situated in tlu* dioceses of liochestcr, Wincliester, Canter- 
bury, Oxford, and Chichester. 

Edmidivn, — The number of tdementary schools in the county on 
31st August 1899 was 287, of wdiich 67 were board niid 220 wei-e 
voluntary schools, the latter including 190 National Church of 
England schools, 3 Wesleyan, 13 Konian Catholic, and 14 
“ Rritish and otlier,'* Tht* average attendance at board schools 
was 16,64r>, and at voluntarv sr hools 41,925. The total school 
board receipts for lh»‘ year cinhMi 29th September 1898 were over 
£135,392. The income umler tlu^ Agriiiiiltural Rates Act was over 
£1303. The South-Eastern Agricultural Col lege, W^yc, Kent, is under 
the control of the cotinty councils of Surrey and Kent. In 1899 
there were three reformatory and industrial schools in the county. 

AgricidUire. —About two- thirds of the area of the county is under 
cultivation, and of this about tive-niiitliH is in permanent pasture. 
In 1899, 1313 acres were devoted to the cultivation of bo]»s, and 
1537 acres to that of small fruit ; 54,437 acres are under w'ood, ami 
12,221 acres are heathlands used for grazing. The following table 
gives the main divisions of the cultivated area at intervals from 
1880:— 


The following table gives particulars regarding the principal live 
stock during the same years : — 


Year. 

Tiital 

lIorKes. 

Total 

Cattle. 

Cows or 
Heifers in 
milk or in 
calf. 

Sheep. 

Pigs. 

1880 

3890 

1899 

13,947 

12,606 

12, .535 

45,475 

46,071 

4.5,021 

23,286 

23,152 

22,633 

7»,848 

80,576 

72,030 

25,937 

27,822 

21,943 


Jndustrics and Trade . — The total number of persons employed 
in factories and workshops in 1897 was 15,996, as compared wdth 
13,701 in 1896. Textile factories employed only 82. In iioii- 
t(*xtilc factories 9599 persons were emjdoyed, as compared with 
8591 in 1896. Of tlie 6315 persons employed in workshops, 
3081 were employed in the clothing industries. Gloves ami 
Ijosiery arc made at Godalmiug. FuilcrVearth is excavated at 
N utfield and Ridgato. There arc oil, paper, and sheet-iron mil].s 
on the rivers Mole and Wamlle. Other industries are brush 
and broom making, brick-making, glass- working, cement- working, 
and pottery. 


Y car 


1880 

1890 

1899 


Total Area 
under Ciil‘ 
tivation. 

299,315 : 

295,020 

280,027 


Corn 1 Green 
Crops i Crops. 

Clover. 

P»5r- 
maneni 
Past lire. 

Fallow. 

86,619 ! 42,.52.S 

28.848 

122,79.3 

16,169 

72,627 ; 39,062 i 

I 24,724 

] 17 65.5 

9,110 

57,128 31,364 | 23,30.5 | 

155,948 

6,578 


57K i 


AiTTiioniTiKs. — M anntnu and Biiay. llislorif ami Antiquities 
of Surrey^ 3 vols. London, 1801-14.- IJiiAYLJiY. Tojmfjraphical 
J/isiory of Surrey^ 5 vols. London, 1841-48. Another eciition, 
revised by K. Walford, London, 1878 — TornEV. Geology of t/t/c 
jreatd (Memoirs of the Geological Survey). London, 1875. — 
Archaeological Collctiwtui (Surrey Archajological Society), London, 
from 18.58. (h. b. W* ) 


S IT R V E Y I N G. 


I. Methods and Instruments. 

S UIIVEYINO is the art of cletoni lining the relative 
positions of prominent p<»ints uml other oltjects on tlie 
surface of the ground, and recording them in fetich a manner 
that grapliical determination of the included area may be 
made, and the arctis of the wlude, or of defiiKHl portions, 
may be caU'ulated from the observed data. All survoya 
rest primarily on linear measurements, which are frequently, 
and when a long distance has to be tHJvered invariabl}", 
supplemented by angular imjasuremeiita. From the latter 
are formt'd triangles, whose sitles can be calmilated from 
the original measured base and wliose ajdees are known and 
fixed points, from wliieli other triangles intiy be observed 
and evaluated, and from which <liret‘t linear measurements 
may be made. The simjdest form of surveying is that in 
which the chain, rod, and stall’ are the only instruments 
emj)loycd. The chain in use in England for land survey- 
ing is 06 feet long and is divided into 100 links. The 
length of 66 feet is arrived at by the relation of this unit 
of measurement to the mile and the acre, there Ijeiiig 80 
chains in a mile of 1700 yards, and 10 s(]uare chains to 
one acre of 43,560 feet. With the metrical system the 
chains are 20 metres, or approximately G5’62 feet, in length. 
Until recently the chain was constructed of 100 sliort bars 
of iron or sttjcl h(K)ked at the ends and c(»nnected together 
by three rings betwwn each i»air of links, the end links 
being provided with brass handles and each ten links 
marked W’ith a distinctive brass label. Such cluiins as 
these are heavy, and the ht>oks and intermediate links 
collect sticks, grass, weeds, and mud, and oft’er considerable 
resistance to traction, causing them to stretch, and necessi- 
tating frequent adjustment by reducing the length of the 
shorter links with the hammer or by the removal of one or 
more of the rings. In modern practice a continuous steel 
band of nearly oval section, about of an inch deep by 
'g of an inch thick, is substituted for the built-up chain. 
Such a band does not stretch in itself, does not offer much 
rt‘sistance to traction, and is of small weight; but the brass 
swivel handles used for dragging it are liable to extension, 


and the points of measurement should be marked on the 
band itself and should not iiujlude the handies. To obtain 
the most accurate measureinciits the steel baud is suspended 
’ horizontally with a givt^n tension, one (‘iid l>eing irijulc to 
c(»incido with a given mark, and the mark at the other end 
transferred to a nail driven into a i>eg or to some oLlier rccord 
by means of a i)lumb-line, or, bettiT, of the llieodolite. 
When us(;d in this manner the band must l>e 66 feet in 
length between marks ; and as this is the case at one j»ar- 
ticular tempenxiure only (generally 52° F.), teinjKiratuix^ 
observations should be made simultaneously with each 
iiicasurcjiient, so that the true length passed over may be 
corrected by calculation. Tlie rate of ex])aii8ion of steel is 
1 in 927, from 32° to 212° F., and is nearly constant within 
these limits. 

Ill surveying with the chain, rod, and staff, straight lines are 
nn asured horizontally along the surface of thn ground. The 
primary base line is of the greatest practicable length, . 
and from it other lines are measured in sueh manner as ^ 
to form triangles and polygons, each side of each figure ®®**"^* 

I being the subject of direct measurement, and the posi- 
I tion of every three sides being furtlier defined by a check rneasui'e- 
I meut, generally made in a direction nearly perpendicular to the 
liose of the ])artieular figure under consideration to its apex. 
Where, as in European countries, the land is divided up into 
fiehis by walls, ditches, or liedges, the subsidiary figures are 
generally made to follow as closely as is convenient the lines of 
(livision between enclosures, and the distance of the boundary 
from the survey line is measured from recorded ])oints on the cbtiin 
by ofisets or short lines drawn ])er]>endicularly from the chain to 
the boundary. Where the length of the offset is short, the 
offset staff, u jK)le of ten links in length, can be used, and this rod 
may be laid at right angles to the chain by eye ; but if the length 
of the offset is greater, its direction must be laid perpendicular to 
the chain by means of some instrument, such as the cross staff, the 
o])tical square, or the box sextant. Where offsets are greater than 
50 links in leugtli, they should be obtained by making two measure- 
ments from (liffei-eut points in the base line. Great care must l>e 
taken to ensure the straightness of each line, especially in tlie case 
of the primary or base line, which is probably that of greatest 
length. The success of the operation depends on placing poles in 
the ^ound one in front of another by eye ; lienee considers dIo care 
and judgment must be used, and before the survey is commenced it is 
necessary to traverse the greater part of the ground, selecting a 
route for the primary line that is not obstructed by some obstacle 
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which would render the continuity of the base difficult or imiKis- 
Bible. ObsUclcs— such as buildiuM, ponds, and rivers—have to bo 
surmounted in most surveys. Whore, as in 
the case of a buildine, the obstacle obstructs 
both the sight ana the nieasurenient, a 
common practice is to measure off in two 
places from the main lino a distance suf- 
ficient to clear the obstacle, to run througli 
the points measured a line parallel to the 
main line until the obstacle is passed, and 
to return into the main line again by a 
imtotition of the former^ measurements 
(Fig. 1). When the line ofsiglit is not ob- 
structed, the survey line may bo continued 
by methods such us are shown in Figs. 2 
and 3. The whole of the moasurements, 
the number of each line, its general direo 
tion with regard to the line from which it 
originates and to any otlicr whicli it may 
cross or with which it may connect, its 
rofcronco number and any measurements 
along it and from it which it is necessary 
to record, are entered in a field book, from 
which the survey may be transferred to 
paper and the areas of enclosures calculated. 

The amount of error jtermissiblc in chain- 
ing with the link chain is 1 in 1000, and 
considerable care is necessary to secure this 
degree of accuracy: with the band chain 
used as an instrument of j)rccision tliere is 
little difficulty, however, in meuMiriiig to 
1 in 20,000 ; and if the measurement be of 
sufficient importance to warrant the delay, 
much greater accuracy than this, j)i*obably 
1 in 60,000, may be obtained without any 
sj^cial a{)f>aratus beyond that already de- 
scribed. Although the use of the chain 
lies at the foundation of all surveying, 
the addition to the survfiyor's apparatus 
of some ontical iiistrurneiit for measuring 
angles facilitates his operations greatly, and 
is reoognizabl<^ in the use of the cioss staff 
for setting offsets jierpendiculurly to the 
chain line. In the accurate survey of a 
long length of line or a considerable tract 
of country the use of an optical instrument 
becomes a necessity : the instrument best 
adapted for this purpose is the tlieo«lolitc, 
although the work of the surveyor may bo 
much assisted by the use of the prismatic com])ass ami the ]»ot;ket 
sextant, and cither or both of these instruTiients may ho used with 
advantage, in coiijnuctimj with the theodolite, for*obtaiiiiug the 
direction of the less im])ortant and shorter lines. 

If to the chain, cross staff, tape, offset staff, and liniiifj 
rods, which form the equipment of the surveyor under 




theodolite, be added, and if the optical sejuare be substi- 
tuted for the cross staff, the rapidity of the survey may \yo 
increast'd. The direction of eacli survey line wnth reference 
to the primary or base line or tt) magnetic nortli can be 
recorded in the field book, and accuracy in tlie measure- 
ments of each triangle is secured apart from the tie line or 
fourtli element, which is emi>loycd for this imrpose in 
surveying with tlie chain alone, but wliich should not be 
omitted t*ven when angular observations are made. In a 
survey with the chain alone it is possible U' jdot the triangle 
without any manifest error although the length of a side 
is inaccurately ineasuri‘d. The nu'asureinenls must there- 
fore be checktul by a fourth dimension, generally drawn 
Irom the apex of the triangle i)eri>endicnlarly, or nearly so, 
to the base. Tiie triangle, however, may still be plotted 
with its apex in the wrong direction without falsifying any 
measuremont. But none of these errors can take effect if 
the bwiring or directum ot eacli line with regard to mag- 
netic north be riicortled, as, should tliiTo be inaccuracy in 
reading the angles or in measuring the lengths of the 
sides, the triangle could not be constructed. 

\\ hen no local attraction exists to atlect the magnetic 
needle, the jjrisinatic compass is the most conveni(‘nt 
instrument for taking the bearings of the several survey 
lines ami the direction of straight ]»ieces of fencing, 
whereby theiiieasiirimient of many offsets and frequently of 
subsidiary triangles romlcrcd necessary in a chain survey 
in order to obtain short offset nuiasiiremenis may bo 
avoided. Failing the ]>risinatic (‘onipass, the cross staff is 
more convenient than the sextant, because its eonstniction 
permits of angles the apices of which arc at ^'arying levels 
being read in tlie horizontal ]>Iane, and because it is free 
from parallax, excel »t wlien tlie observed jioint is veiy 
close to the instruiiu nt. The cross staff can also be used 
to read bearings from magnetic north on llie angle inter- 
cepted between two lines, but it is a heavier and more 
cumbersome instiaiment than either tlie jirismatic comjiass 
or the i»oeket sextant. Owing, however, to the fact that 
it imist be supported on a leg or staff forced into the 
ground, or on a tripod, the angles taken may bo re- 
corded to somefhing like 10' of arc, while neither the 
I sextant nor the prismatic compass can be relied on to 
I read more closely than to lialf disgrees. In surveys of 
I large extent it is preferable to lay out the main lines, and 
j especially the base or ]>riniary line of the sin-vey, witli the 
I theodolite. By this instruineiit a given straiglit line may 
he continued for any convenient distance with a degree of 
accuracy to be im‘asured only by tin* care taken in 
observing, and the angles of the jirincijial triaiighis can be 
read to any desired degree of nicety iq) to 1" of arc. 
.Minor triangles may be filled in wifli the ]»rismatic com- 
jiass, cross staff, or sextant. Ilie length measurements may 
ho matle with the chain, the tacheometer (see Tacuko- 
metry), or by nu'ans of a succession of triangles built up 
on the base line, the sides of wliich are calculated 
trigonometrically. 

Tiaver-siiig is a syst»*m of surveying depcnilent for its ar«’nrac v 
on an exart nieasurniient of a systrin ol inaiii .survey lines laid out 
ill .sura*s.sion, and of the angle whirh each lino liiakra ^ . 

with the last, with the jiriinary line, vith true 
ineridian, or with magnetic north. 'Jravem* surveys are of two 
kinds, closed and onen. A closed traverse is one where tlie 
terminal ])oint coincides with the commencing station on the sur- 
; vey, and the lines when drawn in plan form one or more jiolygona. 

I In an open traverse tlie terminal station does not cidiicide with 
. any other point on the survey ; if it did, or if any line on the 
I travense intersected or coinciilcd with any other line jiroviously 
surveyed, the traverse would he partly closed and jiartly open. A 
traverse closed or open may ho surveyed with the cliain and i>oleB 
only, in the following manner ; The direction of the pnmary line 
liaving been ]>ole<l out, its length is measured wdth the chain. 
Where it is desirable to dellect the survey from the original straight 
line, B line in a new direction is ])oled out, preferably from a chain 
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end, 80 tliat the measurement may be continuous. A ineasurement 
of a convenient number of chains is then made in the reverse 
direction, and the distance wliich separates the tenniiial distance 
measured in a backward direction from tlm corresponding point on 
the primary line is measured as raretiilly as possible, not with the 
chain, but with a steel ta])i*, or witli a stick cut to the required 
length, preserved for reference and niimbpred ; the traverse line is 
then continued forward until it is desired again to deflect its 
ilircctioii, when the same process is iej»ealcd. In plotting tlie 
survey lines it is desirable that the (limciisious of tlie tie lines 
should bo multiplied three or more times, or that the angle of 
deflection from tlie straight .should be calculated hi order to obtain 
greater accuracy. This system, which, however, is not to be 
recommended, may Isj used lor 5e(!or.ling the ]»oaitioii of an out- 
lying piece of property which i.s only coiivciiitmtly accessible along 
a road, or for the dclimitatinii of the boundaries of a wood through 
which *it would be impossihhj to lay out line.s without cutting the 
timber, when iiistruiiieiils for measuring angles aie imt available. 

Traverse surveying by chain or tacheoimdric okscrvatioiis for 
length mciisurcments with the as-sistaiiee of an iiistruinent for 
measuring angles is a most iinp«»rtimt branch of the art, and is 
particularly api)licahle to the delineation of the shore line of aii 
island or lake wlicn tlic traverse is closed, or to that of a length of 
coastline, a road, or railway, where tlie traverse i.s open. When, 
as in laying out roads or railway.s, the absolute direction of the 
several lines is a matter of minor iiiiportaiiee, and it is suflicient as a 
rule to know that a line can bo laid out w'itb given radii of curve.s, 
the prismatic compas.s may he u.sed ; hut much great<*r accuracy 
may be obtained by e.miiloying the theodolite to measure the angle 
which each lino makes witli the preceding one, or with a meridian. 
Ill a closed traverse (Fig. 1), the first lines AB, BC, being set out 
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and mcasurctl, the theodolite may be placed at B with the verniers 
reading zero and the tele.scope dir<‘ct»‘d to A and clamped. The 
upper circle is then unclainped, ti»« telescope directed to 
C, the circle roclamped, and the angle ABC read by means 
of the verniers. In the same manner the sides CD, DFl, EA may 
be set out and measured, and the angles BCD, CDE, DEA, anil 
EAB read with tin* theodolite. The aiigle.s recorded being exterior 
angles, and the sum of the exterior anglc.sofa polygon, dimiiibshcd 
by four right angles, being equal to twice as many right angles as 
the figure has siiies, in the five-sided figure illustrated tliey should 
he equal to M right angles or 1200" ; and the interior angles, which 
can be found in each case by .sulitracting flie observed angle from 
AGO'*, should ho canal to six right angles or 540'’. If the observed 
angUvs togc-ther ililfcr from 1260'’ by more than the jM'rmis.dblc 
error (which, for .single ohaervations with a small iiistruiin*nt, may 
be taken at 30" f(*r oaoli angle), tin y .should bo observiul a second 
time, the final error being evenly divided between them. Should 
the line.s when plotted with a protractor fail to close, the measuro- 
inenU must bo inaccurate and should Iw repeated. The jiolygon 
illustrated forms the base of the survey, and must be filled in with 
the chain and other instruiiients by the introduction of subsidiary 
lines or triangles with ollsots in the iiiaiiuer described under the 
liead of chain .surveying. 

Plotting tlic polygon or other figure on paper wifli nrotractor 
and scale is an untrustworthy method. Hence, when tlie survey 
is of any consideruhle size, plotting by co-ordinates is 
Co»ordl- preferable, and may even become obligatory. In this 
amtts, system every angle i.s referred, wliere the compass is 
used, to magnetic north and south, or in im|M)rtant 
aurveys with the theodolite to a true lueridiaii ; and the position 
of each point is calculated trigonometrically u'ith reference to its 
distance east or west, north or south, of the starting-point of the 
survey. The distance from point to jioint, measured along or 


£»arallel to the meridian, is called the difference of latitude of these 
two points, or northing or southing, and the distance from point 
to })oiut in a direction perpendicular to the meridian is called the 
de 2 >arture of these poiuts, or casting or westing. In a closed 
traverse tlie sum of the nortkiugs is equal to the sum of the southiTMSt 
and the sum of the eastings is equal to the sum of the westings. The 
angle wliich any line make.s with a true meridian is called its 
“azimuth,’* with any other meridian its “bearing.** The length 
of a line and its bearing being known, the difference of latitude of 
its extremities can be calculated trigonometrically. Tims in Fig. & 
the triangle ABC is right-angled, the angle 
at B being the right angle. Then AB, tlie 
difference of latitude between A and C, 

= AC X cos c BAG, and BC, the de- 
parture of C from A ~ AC x sin < BAG. 

In modern theodolites tlie circle is 
divided from 0“ to 3G0', reading clock- 
wise ; the method of whole circle reading.s 
is therefore adojAed, though reference is 
made to that of reading by (piadrante 
which obtained in older instruments. The 
whole circle system agrees w'itli the gradua- 
tion of tlie compa.ss, and the angle suffices 
to determine the l>eai‘ing. Unfortunately, 
most trigononiotrical tables only give 
function.s of angles from 0° to 90'*, Short- 
rede’s tables (which are scarce) being, it is 
believed, the only one.s which give aug- 
ments fi'iim zero to 360^ Consequently, 
with oiriinary tables, to obtain the sine 
or cosine of an angle greater than 90” a 
preliminary calculation has to be made, 
which is an objection to the use of whole 
circle readings. The arrangement of the 
first quadrant agrees with the whole circle readings ; in the second 
quadrant, between east and south, 0“ corresponds with 90', and 
90“ with 180" on tlie whole circle ; in the third, from south to 
west, O'* corres]»onds with ISO’, ami 90" with 270"; and in the 
fourth, from west to north, 90" corresponds with 270", and 0" with 
360". 'Whcii using ordinary trigonometrical tables for bearings 
less than 90", enter tables with bearing direct ; fur bearings greater 
than 90" but less than 180", w’ith 180" -bearing ; for those greater 
than ISO" but less than 270", with bearing- 180" ; and for tboso 
greater than 270" but less than 360", wiSi 300" - bearing. The 
! calculation of differern'es of latitude and departures greatly 
facilitates jilotting ; it obviate.s the use of tlie jirotractor, since the 
points can be projecterl with scale, T-square, and set-square, and 
the work can be set out more accurately than with any protractor. 

In the observation of the angles it is desirable to follow a 
regular routine, in ordiT that addition and subtraction of figure.^ 
(especially the latter ) in tlie field may bo avoided as far 
as is T>o.s.sible. Several systems may be adopted, but Observa^ 
the folloNviiig seem to commend themselves most : — Hon of 
(1) Let the theodolite be sot up at A (Fig. 4), tlie angles. 
tcle.scope being clamped at zero and directed along the 
meridian towards the nortli. Tlum, after reading and booking the 
bearing of the magnetic needle, iiiiclamp the ujipor jilate, direct 
the telescope to B, and read and book tlic angle NAB and tlie 
magnetic bearing. If the angle recorded is less than 90", no correc- 
ti«»n is neccs.sary ; if it be larger, deduct it from 180" and book 
a.s a reduced angle; if larger than 180", deduct 180" from it; 
if ill excess of 2/0', deduct it from 360" and book both the whole 
circle and the quadrant readings. Tlie theodolite is next moved 
to B am I the vernier set to the same number of degrees, niiuutes, 
and secomls as w^as observed for the last angle, but deducted from 
360" ; thus, when brought to zero tlie telescom* should be parallel 
to the meridian, and the magnetic reading should be eoiistaiit in 
lhi.s position, serving as a check throughout on the accuracy of the 
readings to the nearest degree. The telescope is then directed to 
(■ ; the angle ABC itnd the magnetic bearing read and booked. 
*J’he same process is roi>oated at I), E, and A. It is obvious that 
the same result may be obtained if the first po.sition of the tele- 
scope lie along tlie line AE or AB, the direction of the meridian 
being taken as an intermediate bearing, and the telescope at each 
setting up of the instrument being clam])ed at zero and directed 
backwards along the last line observed ; but the miniber of the 
calculations to be made is greater and the automatic check on the 
accuracy of each reading less than where the telescojie is made to 
stand ])arallel to the meridian wdieii brought to zero. (2) The 
same process may be carried on automatically. Place the theodo- 
lite at A 6), clamp the telescojie at zero, direct it in a 

northerly direction along the meridian, and read the jiositioii of 
the magnetic needle. Then unclamp the telescope, direct it to B, 
ami book the angle recorded and the bearing of the magnetic 
needle. Next, keeping the telescope clamjied, remove the instm- 
ment to B, transit the tele.scopc, unclamp the low^er plate, and 
direct the telescope to A. Then retraiisit the telesco])e, reclanqi 
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the lower and unolamp the upjfcr plate, and bring the ttilesco]ie to 
zero ; there it eliould be iwirallel to the meridian, the magnetic 
bearing being the same as for the previous reading at zero, and 
serving as a check on its position. Kow direct the tclescot)e to (J 
and read. 

With the telescope still clamped, but with the lower jilate un- 
damped, remove the instrument to C, transit the tclcsc‘ 0 |w, 
dire<}t it to B, retransit and bring the vernier to zero ; then read 
the bearing of the magnetic needle and see that it remains the 
same, direct the tele8CO|)e to D, and book botli the angle and 
magnetic bearing. The process is to be re|><^ated until the 
traverse is completed. By this method all the atigles recorded arc 



true bearings from the meridian used, and should dilfer by the 
same number of degrees in all cases Irom tlic magnetic l^earings. 
The ])ossil)lc sources of error are two : the telescope may be slightly 
moved during transit of the instrument from one station to 
another, and the omission to transit the telescope may lead to there 
being a mistake of 180® in the readings. The lirst is easily 
obviated by checking the reading of the vernier at each change of 
|K)sition, and Die second by comparing the readings witli the 
magnetic bearings when the vernier is at zero. To facilitate 
accuracy the primary vernier should bo marked A, and be under 
the eye-piece of the telescope when at zero. 

Tlie advantage of this system over others is that it is largely 
mechanical. It should bo remembered that tlie surveyor is more 
usefully employed in selecting the best route for Die survey, and in 
other matters in the field, than in attending to the instrument, 
which can bo manipulated by almost any man who lias had a 
moderate training in its use, and who can give his wliolo attention 
to accuracy of position, to careful reading, and booking ; wlio, 
moreover, has no thought beyond his instrument, anri is not 
distracted by Die multifarious duties of the surveyor in cliarge of a 
large survey. Some surveyors prefer not to transit the telescope, 
but to read alternately the true bearing and the true iMiaiing 
+ 180® ; the results obtained are Die same, hut the method is less 
mechanical than the other. Tlie effect of defective centring of 
the instrument and incorrect bisection of the object viewwl is 
common to all the systems roferred to, which, however, eliminate 
graduation and reading cn*ors to a gre^t extent. These arc limited 
to a single obsetvation, whereas if each angle were I’cad separately 
any error in reading would be carried forw ard and could not be 
located. 

From the angles or bearings and the distances the traverse 
sheet is compiled, and tlien the latitudes and dcimrtures are com- 

S ated by multiplying the cosine of the reduced )>eariiig by the 
istance for latitude, and by the sine of the distance for departure. 
In an ideal polygon the sum of the northings will equal the sum of 
the southings, and Die sum of the eastings the sum of the w'cstings. 
In an open traverse no such check on the accuracy of the readings 
and measurements can l»e obtained ; the utmost care is therefore 
necessary both in observation and measurement, and angles should 
be taken to distant objects, which arc visible from as many sta'- 
tions as may be, whicn will servo as checks on the accuracy of 
lioth the angular and linear measurements. The computation of 
latitudes ana departures may be facilitated by the use of traverse 
tables, which are tables of natural sines and cosines mnltiplied by 
10 or 100, addition being substituted for multiplication. Full j 
directions for use are given in the introduction to these tables, and 
they need not be described. The most complete tables ai*c, it is 
believed, made out for centesimal degrees. The next step is to 
calonlate the co-ordinates or meridional distances and i>erpcn- 
dioulars from a common point of origin, which in polygons is 
oonveniently taken at some place impTo:rimating to the centre of 
the figure. Through A the point of origin in an open traverse, or 


Dirougli a point at some convenient distance from it near the 
tientre of the figure in the case of a closed traverse, draw , 

a vertical line, NS, to represent the meridian, or NS, 
a lino parallel to the meridian, and through Die same point draw 
a line at right angles to the meridian. On the second line Dio 
dejiartures must bo measured, and through ea(di point so obtained a 
Iierpendicular sbould be drawn and the meridional distance measured 
along it. If the several points so obtained be connected by 
straight lines, Dion length mea.su remen t.s AB, BC, Cl), &c. (Fig. 
4) will agree approximately with the distances measured on the 
ground. As Die pajwr on which the plot is drawn expands and 
coiuracts irregularly, it will be found, if the ilistaiices be cou- 
tiniiously laid oH' by scale, that one sheet w’ill not agiee with 
another, nor the eailier measurements with the later. It is thcie- 
fore desirable at the eommeiicciiient of ojierations to ilraw a 
horizontal ami a vertical scab* on each sheet, and to divide tlio 
paper into s»piaios not larger Ilian alicmt ii inehes across, the sides 
of which represent a given nninbcr of feet, links, or other unit, on 
the scale : in this way the nieasnvenieiils by scale can be limited 
to a leiigUi wb.cb cannot be greater tlian half tlie side of a 
single .vpiare, and the relation of every i>ari of the plot to the 
scale insciibcd on the pajicr is inaintaiiuil throngbout, notwith- 
standing a material alteration in the si/c uiid shape of the sheet. 
i,h6 Kijnarcs niiist be set out with the greatest accniacy, their 
dimensions, parallelism, and vertieality being cbeiked with all 
eare *, they sbould bo ruled in faint carmine in preference to j)eiicii, 
any line which ma^ be inaccurate being easily rcnioved with 
chloride of lime. The deformation in each square is ]noba\ily less 
tnan the smallest amount which can be nirasini'd with an ordinary 
scale, and is insignificant when comjmred with the distortion of 
Die whole sheet. Should the slieet be exposed to the sun in the 
field, and become, from tliis or any other cause, seriously distorted, 
the squares can be accurately ntlrawii on a new shed of paper, 
and the details filled in. By this system the inensiiienieiit. of the 
areas sur\ eyed can be taken out with facility, and long di.'^tances 
detennined b}' the addition of squares with greater accniacy than 
is possible with the short scale inscribed on the plan. To take 
out an area, count the number of squares wbicli ajqnoximately 
coincide witli the figure, measure Die fractional ]»arts of squares, 
adil the excess and deduct the deficiency, and the desired area is 
then determined. The areas of the squares tliemselves are iude- 
]>endent of contraction or expansion, and the only ]>art liable to 
error is the small portion of the whole area comprised in the 
fractional parts of the squares. 

Absolute accuracy is unattainable, and the degree to be aimed 
at lieam relation to the use. lo wliich the W’ork when executed is to 
put. Thus the accuracy to be aimed at in the . , , 
measurement of a base line from wbicb a large trigono- 
metrical survey is to be laid out should be tlie greatest pos.sible ; 
but with regard to the wmk to wbieli this article refers a lower 
standard may he adopted, wliieh lias direct lefereiice, except where 
the measurement. s are to be used for the ]»urpoKe of calculating tho 
areas measured, to the scale to be used in plotting. It may be 
assumed that Die, limit of accuracy in jdotfing i.s liu ot 1 inch. 
Taking the scales in mo.st coinmoii n.sc in England, i A o fd' 1 inch 
is equal in each to tlie following dimensions, in feel or links - 
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1 mile to 1 inch or oaha” or 80 links. 

^th mile to 1 inch or iaiaTi"’8-8 feet or link.s. 

3 mile to 2 112 feet or j r'o ff ~ 1**^*1- or links. 
41 *667 feet to 1 inch, = '41700 or ’fi:!! link. 

40 feet to 1 inch, ^i8-~*400 or '606 link. 


Tims it appears that with a scale of 1 mile to 1 inch an error of 
52 8 feet, of a mile, will leave no sign of its j'U'.sen(;c, while 
w'ith a scale of 10 feet to 1 inch Die penrii.ssible crior is of 


Traverse siirvey.s may be jdottod direct from Die field book by 
ncaiis of a ])rotractor. An efficient protractor is illiustrated m 
Kig. 7 or one 18 indies in diameter made of dear parchment fiaper 
vith the angles printed thereon may bo used. When the former 
nstnmient is employed it is usual to lay the lower edp against 
t vertical or horizontal line, or against a jiaraljd niler piaced 
)arallel to one of these lines, to move the arm i»dil Die proper 
loaring is secured, and to draw a line along its bcvdleii edge. To 
ISO the second, or any other circular )>rotractor, the line uiterseet- 
nc zero and 180® is laid on the meridian, or on a line parallel to it, 
uS on the circle are marked off all the angles required for one 
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sheet *n direct bcai*ing, and the same + 180'’. Tlje protractor is 
th.en removed, the inarke joined, and the several linoH tranaiorred 
into their proper places on the plan with the parallel ruler. ^ Card- 
board protractors 12 inches in diameter internally, the interior 
portion being cut out, can ho advantageously eiujdoyed, especially 
where the traverse is a closed one : the .survey is jdotted to a smaU 
scale, so tliat the whole or the greater number ol' the survey lines 
fall within the 12-inch circle, ami the linos can be laid down on the 
paper without moving the protractor. Cardboard protractors are 



generally accurate, and are little liable to distortion through 
ohangns of temperature and damp ; thi.s is not, however, invariably 
the ease, and it is well to check a new cardboard protractor before 
using it. Qood work can ho done w'ith the protractor in careful 
and competent hands, hut it cannot be safely trustcjl to an ordinary 
draughtsman. Should any error o(5Cur, it can only be di8covei*ed 
by going over the wliole work again. In exteiiHivc surveys, when 
really accurate w’ork is desired, tlie method of co-ordinates is greatly 
to he preferred, a.s it admits of positive check at every stage of the 
work. Surveys should not bo juottod on pa[K*r mounted on a board, 
but the slieots shoiil<i, previously to use, be damjted, motmte<l several 
togf;thcr oii a hoard, cut off before they arc (juitc dry, and stacked 
togetlier for some w«*cks in order that they may heconie flat an<l 
take up the surrounding hygrometiic ('onclitions. The filling in 
of subsidiary linos should he dune witi) the protractor, which may 
also bo uaeci with advantage in laying out a preliminary plot of 
the work to a small scale. 

It being accepted tliat the penuisaible error in chaining between 
two points, the distance apart of which is known, is ± 1 per 
1000, the permissible diirorcnce, ?.<?., the difforeiico lietw«‘en two 
moisiirements of the same distance with the same instruments, 
should not exceed half the above amount. In tlio same manner, 
it being accepted tlmt, using a 5-inch theodolite and single read- 
ings, the total error, including those duo to iinpiu’fect centring of 
the instrument and bisect iou of the object, docs not exceed :t0 
■econds ofarc (which is a very liberal allowance), the linear error will 
be 1 *29 foot per 1000. in other w'ords, in a squan? the siile.s of 
whicli are 1000 feet in length the linear measurements at the fir^t 
muglo will he within a square the sides of which are 2 feet in 
length, and the angular iiuiasurenient within a stjiiare the sides of 
which are '.58 foot in length. Keitlier the linear nor the angular 
errors arc iiee.essarily cumulative, hut being some -t-, some they 
have a tendency to correct thcni8<!lves. The linear and angular 
errors may he in the same or in opjiosite directions. Probably, as in 
otlier matters of measurement, the error will increase in proportion 
to the square root of the number of sides. Thus in a figure with 
nine sides, each 1000 feet in length, the closing error for linear 
measurements would amount to 12"x and the angular 

error to 150" x = V 30". The final error may he corrected by an 
addition to or deduction from tlie several sitfos of the figure, tlie 
corrections being proportioned to the length to whicli they apjdy. 
If greater accuracy is requisite, the following rule (due to Bowditch) 
may bo observed*., “As the sum of all the distances is to each 
distance, so is the total error in departure to the correction for the 
oorresponding departure, each correction being applied so as to 
diminish the whole error or departure.” The same piwjedure is 
applied for correction iu latitude, lu all surveys of importance, 
the principal stations shouhl lie permanently marked, preferably by 
pillars of stone or concrete, or by holes drilh?d in a rock, the actual 
position of the instrument being indicated by a copi>cr holt into 
which a centre punch mark is made, or on which intersecting lines 
are drawn. 

In extensive surveys made with the chain and compass it is 
necessary to bear in mind that the direction of the inngnetic needle 
is not constant, but varies throughout the globe, and from year to 
year, or even durinjg ono day, in the same locality. In ld(i3 the 
magnetic needle pointed due north in Paris, while in 1895 it was 15” 
west, decreasing aliout 7' annually, while the needle pointed due 
north at St Petersburg. In a distance of 360 miles, from Dover to 
^e west coast of Ireland, the compass varies from 16” to 23” west, 


or 7” iu 360 miles, or at the rate of P 10" per nautical mile. Dr 
Carl Bamfriod gives the following daily variations ; St Helena, 
in summer, 0” 4*06' ; winter, 0” 3*08'. At Greenwich, in summer, 

0” 8*16' ; in winter, 0” 7 ’02'. At Munich, in summer, 0” 10'77' ; in 
winter, 0* 6*54'. The same authority stales that near Munich 
the maximum deviation to the cast occurs at 8 a.m., and the maxi- 
mum westerly at 2 i'.M. Lastly, the needle is affected by magnetic 
Btonns and by local attractions. It is clear, therefore, that the 
compass cannot be attcepted us an instrumoiit of precision ; but for 
exploratory work, and for Ailing in details of surveys where only 
a moderate degree of accuiacy is required, it is invaluable. If it 
should be desirable to deteimine the variation of the compass, this 
must be done by astronomical observations on the spot, and not 
by reference to any tixe<l north and south line, however accurate, 
situated at another place and observed only at a ))articu1ar time, 
where the variation will almost certainly he different from what it 
is when used. 

Althoiigli the effect of the spherical form of the earth is practi* 
cally ignored in this article, it will not he out of place to introduce 
a few words indicating the point at which it bmimes ncce.ssary to 
consider the earth as a sphere and to what extent a survey may be 
carried without consideration of the spherical form. In Rankiue'a 
Civil ISfKjincerhig the following dimensions arc given : — 

Earth’s mean radius . . . 20,889,000 feet. 

Arc subtended by 1” . . , 364,582 ,, 

,, ,, ,, 1 . . . 6076*36 ,, 

From these figunis it may be deduced that in working from a 
fixol meridian, when the departures ea.st or west have summed up 
to 6076 feet, or to a nautical mile, the direction of the meridian 
will be inaccurate to the extent of 1', and ought to he inclined to 
the meridian of origin by that amount. 

In minor triangnlatioii, wdiieh dmls with triangles the sides of 
which arc comparatively short, and which arc u-cd for tlie purpo.se 
of lilliiig in between the sides of larger triangles, or as .. 

the bases of construction of indejiendeut .surveys, an 8" " ... 

thoodolito is as a rule the largest employed, uml good ®”' 

results may ho obtained with smaller inslrumciiis. The spherical 
form of the earth is neglected. Only one side of the triangle need 
bo measured, althougli it is desirable to measure the side of some 
adjacent triangle as a check, since the lengths of the other sides 
are found by calculation. Although, if accuracy is required, the 
three angles of every triangle should be measured witli the theo- 
dolite, if two be known the third can be found, since the three 
together are always equal to 180”. In a triangle ABO let tho 
sides subtending the several angles bo called a, c. If c be the 

bami, the lengtli of n /r» and of 5=^ If, as should 

’ ^ sin C sm 0 

he done, all three angles arc observed, they will not in all jiroha- 
hility sum up to 180'*; but tho summation error should not exceed 
^-52", oveiinith the Rinallc.st instrument and without repetition. 
In a single triangle this error may ho divided by 3 ; but wlicn 
several triangles fonn j)art of the survey ami together form a 
polygon, the corrections become much more difficult and tedious. 
Ill order to siiiijdify the process us much as possible, it is desirable 
to cori*cct the interior angles at the outside of the jiolygon first, 
reniciiihcring that tlicir summation should he equal to twice as 
many right angles as the figure has sides, less four right angles, 
and to go on correcting towards the centit*. It is assumed that 
tho correction may la; equally distributed between tho several 
angles, although if the, jadygou be built up of many triangles 
this system is insufficient, as tho surveyor would And out when, 
tho outer angles being Axed, he approached the centre of the 
}K)lygon and discovered, a.s he jirobably would, an ever'inci casing 
distortion iu a particular direotion. A right angle is the angle 
least liable to error, hut tho error tends to incro.ase slowly as tlie 
angle becomes more obtuse, and more rapidly as it becomes more 
acute. For this reason tho angles of eveiy triangle should be as 
regular as po<-sible ; Viono should be less than 30”, and each should 
approximate as nearly as may be to 60”. With angles ran^ng 
fiom 25” to 155”, tlie rate of error is always less than 1 per 1000, 
a hich may he taken as tho error of good ordinary (‘haining. If only 
two angles bo measured and tho third calculatt a from the difference 
between the two which liave been observed and ISO”, the limiting 
error in tho third will be 1' instead of 80". 

In one or more polygons built up from several triangles (Fig. 8), 
if the interior angles at A, B, C, D, E, F, G, H, I, J, K, L, M, N, 
and 0 be added together, and the difference between tlie sum of 
tliese Biiglasand 2340” be divided over all the angles, the form 
of the polygon will bo Axed. As each of the interior angles of 
the {wlygon made up of two or more angles, these must he 
made to agree with the interior angles, but should bo corrected in 
jirojiortion to the angle, the smaller angle receiving the larger 
correction. Thus the angles 0 A re, a A 5, 5 A B, 5 B C, &c., 
will be Axed. By the same operation the angles A 5 B, B 6 0, 
G c D, &c., tho apices of which are op^iosite to a side of the 



IKSTBUMBNTS] 


SURVEYING 


91 


polygon, are also fixeil, as is one angle of each of the triangles 
whose apices are towards the outside of the polygon. The polygon 
a, ft, c, e, /f g, K h i> niay now Ihj treated in the same way, 
except that the correction is made nreviously in the exterior 
angli^, the interior angles being deduced i'roni the corrected 



exterior ones. In the figures whicli go to make up the exterior 


angles of this 
K F rf. F G r, (5 


ygon, the triangles A H B C 6, 0 D c, I) E r, 
. fl H I /, IJ7; .1 K K L A, L M i, M N y, 
N Oy, O A a, are known and fixed, as are the angles a K b, h i) r, 
c K d, d F e, e If /, / .1 //, g ^ hy h L ?, i M j, j O a; ainl the 
whole of tlio correction must be divided between the remaining 
angles of the triangles of which the angles a A by b V r, Ac., 
form part. Should tho result of these corrections he to distoit 
the triangles a A by b C c, &c., materially in one direction, it is 
desirable to coitocI the second [lolygoii a to j in the same manner 
as the figure A to 0, and then to redistribute the c<»rreetions 
backwards. If the angles have been carefully ol)s<‘rvo(l, no 
material distortion should bo possible. W’hcii the exterior augh s 
of the second ]>olygoii have been fixed, the interior angles are 
corrected from tlie exterior ones in the manner already <h}s<u ibc<l 
for the outer polygon. Alternately, the outer polygon may bo 
treated as a traverse, ami correeted by Bowditch’s method. The 
subsequent procedure may be as before, or the following precept 
may be adopteil : In any clo.sed f)olygon, composed of triangles, 
tho continucil ])roduct of tho log 
sines of the right' hand angles is 
equal to the continuous luoduct of 
the log sines of the left bund augles. 

When all the angles liave been fixed, 
the remaining sides may be calcu- 
lated from the side A B, or oilier 
known base, and should be invariable 
whether the calculation.s be made to 
the right or left, or through any 
other set of triangles. 

As the accuracy of the figure is 
dependent on the a/’curac-y of iho 
base, tho latter must be 
carefully measured, if 
on a flat and unbroken 
country. A base line may be 
measured with rapidity and fair ac- 
curacy along the rails of a straight 
portion of railway, and experieiici* 
proves that it is better to use a short 
base line, carefully measured, than 
to employ a longer one which has to 
I)a8S over broken country, and which 
may not bo laid out with the same 
care. The base line may be extended 

in tho direction required by the tri- * n • i 

angulation in the manner shown in Fig. 9, where A B is the 
measured and £ F the extended base line. ^ A system of com|>ara- 
tively small triangles is useful in surveying, as affording fixed 
|)oints and measured bases from which chain measurements may 
bo canied in any convenient direction ; and should the error in the 
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possible, 



base line measurement be 1 in 2500-~and it is not difficult to 
measure to 1 in 40,000— the survey will still be within the per- 
missible limit of error. The selection of points, always laborious, 
on account of the difficulty of determining from one or two stations 
whether or no it is possible for all the other stations required for 
Bic triaugulatioii to be seen, is a matter of such importance that 
it should be done by the chief surveyor. The observation of the 
angles, as has alroady been pointed out, may be reduced to a matter 
of routine. Survey point.s should, where po.s.Hible, bo marked in a 
permanent manner for future reference. 

The size of the triangle.s to be ( mployed must depend on the 
scale and ou plotting, the length measured with the chain not 
exceeding that whicli can bo detected in plotting. Svith a scale 
irAii it has already been shown that 2A feet is the smallest 
dimension which can be plotted, and as the probable (jliainago 
error is 1 per 1000, the length to be chained within any triangle 
sliould not exceed ‘2f>00 feet. With a scale of the lenglli to 

be chained might be increased to 10,000 feet without detectable 
error in blotting. 

In oilier that the angles recorded may be observed with the 
greatest accuracy, it is neecssai-y that a mellud of repetition or 
reiteration should be employed. Witli the nj.piT jdate 
and the theodolite cln in jsmI at rero, direct the trh*sro]te Ob»erva» 
to the fust object to be .sighted, clamp the lower plate, 
and bisect tho object by iiieaiis of the lower tangent 
screw ; read all the verniers, unclamj» tin up]»er plate, and bisect 
the right- band signal. "I'lie reading of the verniers will give ibo 
desired angle. Next unclanij) the lower ])late and bisect the fust 
oliject, uuelamp the upper ]»lale and direct the tele.scope to tin* 
right-hand station, bisect the signal, ami again lead the verniers, 
which should record twice the first angle. The operation shouUl 
be rejieated at least once round the circle. '1 ben the teleseope 
must be transited, ami the whole ojau'atiun gime over again 
This Hy.stem of repetition (invented by Borda) reduces the error 
of reading and bi.section to some extent ; it is, however, labori(»U8 
and tedious. Keiteraiion, which, if carried to its fullest extent, 
is both lalMirioUK and tedious, consistfi in olumi iiig the upper 
plate at zero of the A viu iiiiu-, directing the teleseo))C at u selected 
signal, bisecting it, p^ading all the vcrnier.s imelamping the 
upper plate, bisecting each ol the .simials in siJcee.ssion, and re- 
turning to the selected signal, the angdc.s reeordf‘d ]>} each vernier 
being read in each case. Sc<*oml. if there, lie two or four verniers 
make tho A vernier re.nl 90 , if three verniers make it Pad 120', 
and repeat fhe. ojicraliou ; similarly with the A vcinicr at iHO’ 
and 270’ when the I.iRtniim‘nt lias two oi four viTuieis, oi at 
j 210*’ when it has three. Nt '.t the. tidcsccpe must bo transited, 
j ami the w’bole process repeated. This sj^lem may be further 
elaborated by bringing each of the verniers to zero .smre.ssively. 
F.x(‘ept in extreme cases, tbe.so methods for the ^nurjxises ol a 
minor triangulatioii are uiinece.s8ary, and it is suf!i<‘ient that two 
readings of each object should be recorded, one being taken “face 
right,” tliat is to say ivitb the veitical circle to the right of tliC 
observer, and one “face left,” witli the vortical circle to the left 
of the observer. It is well to turn the instrument to tho light 
for one set of reading.^ and to tlie lefib>r the other. 

The Vhtm Tabic. — Thi.s instrunient in its simple form conHi.st3 
of a board about 1 foot fi inches or 2 feet s<juare, suppoiteil on a 
light tri])od stand, on which it can revolve in a horizontal plane, a 
central screw being jirovidcd to claiii]) it in any ile.sired po.sition. 
The paper on wliich tlic survey is to be drawn is laid on the 
top of the table and held in jiohitioii by eight elam]>s. Tlie 
odjuncts to the plane tabic are : a sighting lule, made in tlie form 
of a parallel ruler ; a plumb line attached to a long clip, which can 
be passed over the edge of tho board ; a eonq^ass, generally of the 
box form ; and a level. To use the iiist rumen t, set it U]» with the 
table Imrizoutal, and bring llin jiliiinb line over the starling point 
of the survey ; direct the .sigditing rule along the line of survey, 
liegiiniing over the ])lumb line measure the line with the cliain, 
draw it in, ami with a scale mark off its length ; next, direct tlic 
rule to any prominent objects, and draw rays to them, marking 
eaidi in sucecHsion. Before leaving the first station, jilace tlie 
eoiii])ass on the paper, direct tho needle to magnetic north, and 
draw a iiencil line carefully round the compass box, indicating at 
the same time the northern direction. Tho table is now moved 
and set up over the setamd station. With the compass the table is 
brought into the same direction as at the previous stetion, and 
the plumb line moved to the eml of the .survey line is brought 
over the station, and the sighting rule is laid alongside the line 
drawn on the paitor from station to station, and should, when 
sighted through, bisect the last station ; if it does not do so, the 
magnetic needle must have deviated from its position or the line 
drawn round it must be inaccurate. A new Hue is now laid out 
and measured with the chain and on the i>aj»er, and mys are 
again drawn to the princiiial objects and u umbered as before, the 
intersection of the rays giving the jKJsition of each objee^ 
Three rays from tliree separate stotions should be drawn to each 
object in order to ensure accurate work. In this way the survey 
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of a plot of ground, a traverse, or a triangulation may be drawn on 
the plane table. If to the instrument described above be added 
an amingemeut for levelling the table and a slow-motion screw 


O O (F’ig. 13), which supports the lower side of the plate P P, 
This receives the ends of tlie screws S S by which the instrument 



is levelled, its annular r>ortion beiiij 
hat, 


_ T than the collar in 0 0, 
so that, until clamped by the screwed plate 
above it, the whole of the instrument except 
the legs can be moved horizontally in any direc- 
tion to tlic extent of about J iitcli. Tin’s materi- 
ally facilitates centring over a point. The iipjjer 
plate P P is horod centrally to receive a paral- 
lel or conical jdllar which supports the lower 
circle of the theodolite or tlie arm of the level 
which carries the telescope. In tJie theodolite 
ll»c edge of the j»lato r r js bevelled and divided 
into 360 or 400 degrees, and to half degrees, or 
to 20 minutes or 10 niiimtcs, according to the 
si/f of the instrument. A collar is provided, 
which when tightened on the vertical axis, other- 
wise free to move, holds it rigidly in ])Ositiou 
with resj)ert to the ]>late PI*. To this collar 
is attached a slow-motion screw, working against 
a reaction sj»riug, by which the }ilato rr can 
he rotated through a small arc. The u]>pcr 
plate canying two, three, or four verniers vv 
IS attached to a vertical coned pillar passing 
through the centre of the larger pillar and 
rotating in it ; this ]>latc can be clamited to the 
lower plate by means of the screw C, and can 
be rotated with resj»ect to it by the slow-motion 
screw d. On the upper plate are placed two 


f/^. /a 

for turning it on its vertical axis, while for the .sim]do sighting 
rulo an alidade provided with a tiiescoj>c lilted with subtense 
liaii-s for measuring distances by the interception of units on a 
stair, be substituted, the use of the chain becomes unnecessaiy ; 
the staff may be held at any ];>oiut the }K)Mition of which it is 
desired to record, and the point at which it is held cmi be plotted 
directly on the sheet, and checked by a second and third ooserva- 
tion from other stations, and by rays drawn through it. AVith 
these adjuncts and under suitable conditions of climate, the plane 
table becomes an instrument of jirccision, and extensive surveys 
can be carried out with it alone (Fig. 10). To the tele8Coi»e of 



Fig n 


the alidade is attached a graduated circle for reading vertical 
angles (Fig. 11), the use of which is necessary for reducing the 
distance incasurod to the horizontal, and which enables the points 
o))served to be levelled. Good millboard is preferable to joiper for 
plotting, and should be pale drab, green, or pale slate colour, 
rather than wdate. The ])reHminary survey of the St Gothard 
railway was made with the plane table, and very extensive 
surveys liave been mode in America with 
this instrument alone ; it must be remem- 
bered, however, that there is no record of 
the survey exce]»t that contained in the 
sheets of jiapcr themselves. 

The ThdiodolUe, — This, the most perfect 
portable instrument for measuring angles 
in azimuth and altitude, is made in three 
forms— the Y )>atteni, the Everest, and the 
transit Ceitain ])arts are common to all 
the forms in use and to the level. The 
stand is generally made circular in sec- 
tion (Fig. 12), each of the three legs being 
shod at the lower extremity with steel. 
Their upper ends are hinged to a flat plate provided with a screwed 
collar of large diameter (Fig. 18). 'Jlio hinge holts should not be 
less in length than the width of one leg. The tri]iods are sometimes 
made like those of a camera ; but though lighter for equal stiffness 
tlian those of circular section, they are inconvenient to carry, a 
matter of importance to the surveyor. To the legs is screwed a plate 
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small levelling bubbles, and two standards < ^ are attached to 
the upper side of the nlate for 8upx»orting the trunnions of 
the telescope T. The bearings for receiving these tnmnions 
are V-shaped ; the V on one side is Axed, while the other 
is cut through and can be narrowed or made wider, thus 
lifting or lowering the trunnion by means of two capstan- 
headed screws. To the telescope the vertical circle for reading 
angles in altitude is fixed, and rotates with it ; l)oth can be 
clamped to the standard, and motion can be given by a suitable 
double-ended motion screw. The verniers are attached to arms 
7 t u bearing on an enlargement of one trunnion of the telescope, 
one arm x)rojectiiig downwai*ds and embracing a projection on the 
standard t. To the same frame is attached a bubble, wliich sliould 
be parallel with the centre line of the verniers. The diagonal 
tclescoi )0 Tit n is provided with cross hairs, and is used for the 
final centring of the instrument over an object. The use of 
aluminium in the construction of the instrument for all ]iarts not 
liable to much wear is to bo commended, since by the employment 
of that metal the weight wliich the surveyor has to carry is 
greatly reduced. A five-inch instrument made entirely of brass 
or gun-metal will weigh 28 lb, while a similar instrument in tlio 
construction of which aluminium is used will weigh only 17 11». 
The Y theodolite differs from the transit in that the supports for 
the telescope are low, that tlio telescope rests in a cradle the 
trunnions of which rest on the supports, and that a segment of a 
circle attached to the cradle replaces the vertical circle. V'hcn it 
is desired to read a line in the 
reverse direction the telescope 
is lifted out of the cnulle, 
turned end for end, and re- 
placed in the Y bearings of 
the cradle again. In the 
Everest theodolite the sup- 
ports are low and the tele- 
scope cannot be transited. 

The instrument is similar to 
tliat described above, excejit 
that the vertical circle is not 
continuous, but is formed of 
two arcs. 

The Xcw/.-“To the upper 
side of the parallel plates the 
level is similar in construction 
to the theodolite. No pro- 
vision is made for centring 
over a point The upper plate is bored through the centre 
and carries a conical pillar, which rotates freely in it and 
8up|M)rt8 a horizontal plate, to the extreme ends of which are 
attached, by means of capstan screws or otherwise, two vertical 
supports, on- which the telescoj>e, which is constructed to be 
{ter{)oudicular to the vertical axis of the instrument, rests and 
rotates with it. The level bubble (Fig. 14), by wdiicli the instru- 
ment is brought into a position at right angles to the axis of the 
earth, is generally placed on the top of the telescope. In the best 
telescopes, whether for theodolite or level, the dia[)hragm on 
which the image is formed is mode of glass, and the cross hairs 
are engraved thereon. In the level the eyo-jiicce and object-glass 
are intercbaugoable, to facilitate adjustment for collimation. 

(r. E. M.) 

11. Geographical Surveying. 

The introduction by mechanical means of superior 
graduation in instruments of the smaller class has lately 
placed it within the reach of surveyors to effect 
equally good results more rapidly in these days, 
and with less expenditure on equipment and on 
the staff necessary for trans]V)rt in the field, than 
was formerly considered necessary. The 12-inch theo- 
dolite of the present day, with micrometer adjustments to 
assist in the reading of minute sulxlivisions of angular 
graduation, is found to be equal to the old 24-inch or even 
to the 36-inch instruments of thirty years ago. New 
methods have been adopted for the measurement of bases 
which promise largely to su[)erscde the laborious process 
of measurement by the allignment of “ com{)ensation ’’ 
Imrs, although they cannot at present Ix) said to bo 
entirely independent of them. The Jaderin apparatus, 
which consists of a wire 25 metres in length stretched 
along a series of cradles or supports, is undoubtedly the 
sinqdest means of measuring a base which has yet been 
devised; and exiieriments which have been carried out 
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with it at the Pulkova observatory show it to be capable 
of producing most accurate results. lint tliere is still a 
measurable defect in the ajiparatus, owing to the liability 
of the wires to change in lengtli under variable conditions 
of teinperdture. It is therefore still considered neces.sary, 
wliere ba.se measurements for geodetic purposes are to be 
made with scientific exactness, that the .laderin win's 
should 1)0 compared Ix^foro and after use witli a standard 
measurement — and this standard is best attained by the 
use of the Brunner, or Colby, bars. There is also a 
general consensus of opinion amongst experts that llu' 
direct ]»rocess of measurement need not he extended to 
such lengths as forme.rly, Imt that from the ends of a 
shorter line, the length of which has Ix'en exactly deter- 
mined, the base may he extended by a process of triangu- 
lation. 

Tlic elaborate pnx'csses of first-clas.s or “geodetic” 
triangulation have hitherto been hidd to he e.s.sential for 
two distinct j»urposes. One is the purely 
scientific object to attained by an exact 
determination of tlie figure of tlie earth and of triangular 
its dimensions. The other is the more i*rai*.tical 
issue wliich is gained l>y a rigidly accurate series, or hack- 
l)onc, of fixed points on which to liase all subsequent 
survey operations; and it mast be concedt'd in lhe.se 
practical days that it is the latter rather than the former 
aim w^hich justifies the great cost and the time demanded 
by the process. In countries wdiich are highly cultivated 
and parcelled out into more or Ie.ss minute sulwlivisions for 
fiscal and political imi jioses — sucli (tountries as the great 
Eiirojiean states, Egypt, India, or Ceylon (wliere a single 
cocoa-nut tree may Ikj the subject of endless litigation), 
wdicre the necessity for cadastral (or field) surveys is 
panimount, and the political divisions between rival stall's 
must 1)0 demarcated with minute accurai'y — it is obvious 
that the triangulution on which the whole system of sur- 
veys de]>end 8 must he itself as perfect as it can he made, 
and the “value’ of points fixed thereby must be beyond 
dispute or discussion. Here that class of triangulation 
which is termed “geodetic,” extended from a base wliich 
has been mejismed with all the refinements which modern 
science can ajiply, is a ])aramount necessity. Expense and 
labour are fully justified in its attainment, because the 
cxiKJiise (and possible danger) of disputes ami litigation, 
arising from inaccurate boundary definition both of states 
and estates, will in the end he vastly greater tlian the 
initial outlay. Numerous instances in lecent history 
could lie cited in sujiport of the statement did sjiace 
permit. 

It would, of course, ho better that the wliole habitable 
world should he surveyed on the system which inculcates 
the strictest accuracy in survey methoil ; hut „ 
this is im]>ossible. Tliore are vast sjiaccs in it graphical 
which at present exhibit no prosjKict of rajiid triangular 
develoi>ment in ci\iiization, hut which arc never- 
theless of great importance in the future economy of 
nations, and of which it is most desirable that we should 
rapidly acquire such an accurate gcognijihical knowli'dge 
as will enable us to lay down political boumlarics, la 
project roads and railways, to formulate sound sclienu's of 
military strategy, and to attain such exact knoviledge of 
special localities as will further military ends. bucJi 
surveys are called by various iiaTiios — military surve 3 rs, 
first surveys, geograpliical surveys, A'c. ; hut, inasimich as 
they are all undertaken with the same end in \icw^, 
the acquisition of a sound tO])Ogra])hical map on various 
scales, and as tliat end serves civil purposes quite as 
much as military, it seems a]>proj)riate to adliere to the 
latter term and to designate them geogi’aiihical surveys 
only. 
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[GEOTiRAPHICAL 


The base. 


It Ls witliiii this region of geograpiiiwU surveying that 
the greatest advance has Ixjcn made in recent years. 

The governing ]>riuciples of geographical surveys are 
ra}»idity and economy. Accuracy is of course a recognized 
necessity, but the term must admit of a certain 
elasticity in gcogra)»liical work which is quite 
govern inadmissible in geodetic or ca»lastral functions. 
geogra* It is obviously foolish to expend as much money 
pbical el:i]>orution rd’ to]>ograi)hy in the vast 

surveys. ^vastes wliicli border the Nile valley, 

for instance (albeit those deserts may be full of to^io- 
graphical detail), ns in the valley itself— the great centre 
of Kgyptian culthation, tlio great military highway of 
northern Afiica. On the otlier hand, the most careful 
accuracy attainable in the art of topograi»bical delineation 
is requisite in illustrating IIhj nature of a district wliich 
immediately surioun<ls what may jirove liereafbn* to Imj an 
inqiortant military ]>osition. And this implies a 

class of technical accuracy wliicli is quite ajiart from the 
rigid attention to debiil of a cadastial surAcy, and 
demands a much lughe.r intelligciK^t*, to couqiass. 

The technical ]>rinciples of procedui e are, liowever, tlie 
same in g<v>grai»lucal as in other sur\eys. A gc^ographical 
survey must equally shirt from a l)asc and be 

Methods guppoi tcd by trian^julation, or at least by some 
of survey. f i j. • i i- i • i -ii 

jjroc(»ss analogous to tnangulation, which will 

fiirnish the uecessaty skeleton on which to adjust the 
topography so as to ensure a complete ami homogeneous 
map. 

This base may be found in a variety of ways. If 
geodetic triangulation (‘xlsts in tlie country, tliat triangu- 
lation should of course include a wide extent of 
secondai-y determinations, the fixing of j>eaks 
and ])oints iii the landscajic far away to either flank, 
whi(;h will eitlicr give the data for further oxtxmsiou of 
geographical triangulation, or Avhicli may even servo the 
purposes of the luap-mfiker without any such extension at 
all. In tliis manner the Indus valley series of the great 
triangulation of India has furnislied the basis for surveys 
across Afghanistan and Balucliistan to the Oxus and 
Persia. 

Should, however, no such judiminary determinations 
of the value of one or two starting-jioiiits be availalih*, 
and it becomes necessary to measure a base and to work 
af/ ivHio, theie can be little hesitation in adojiting tho 
Jaderin wire apparatus for the ])U! j)Osc. Tt is cheap (cost 
al)Out J&50), and far more accurate than the process of 
measuring either by any known ‘‘subtense” system (in 
wliich the distance is computed from tlio angle sul^tended 
by a Imr of given leiigtli) or by measurement with a steel 
chain. This latter method may, however, bo adopted 
wutli great success so long as the base can Ixj levelled, 
repeated measurements olitained, and tho cliain lie com- 
pared with a standard stool tape before and after use, 

Tlie initial data o\i which to start a ooinprcliensivo scheme of 
triangtilation fora geographical survey are— (1) Latitude ; (2) loiigi- 
tnlilni azimuth ; and (4) altitude, and tliis data 

data should, if possible, he obtained jmri jiassu with tho 
* measurement of the base. 

A 6dnoh transit theodolite, fitted with a micrometer eye-piece 
and extra vertical wires, is the instrument par excellence tor work 
of this nature ; and it possesses the advantages of portability and 
comparative clicfmnoss. 

The method of using it for the purposes of dcterminiiig values 
for (1) and («3), for ascertaining the latitude of one end of the 
. .. - base and the azimuth of the otlier end from it, are 

tMtnaa fuHy explained in M^for Talbot's jmper on “Military 
MMimuih the Field ” (J. Mockay and Co., Chatham, 

lSS9)f which 28 not a theoretical treatise, but a prac- 
tical illuatration of methods employed successfully in the geo- 
graphical survey of a very large area of the Indian transfronticr 
aistricts. Recapitulation here would occupy too much space. 
But it should be noted that these observations are not mermy of i 


an initial character. They should he constantly repeated as the 
survey advances, and under certain circumstances (referred to sub* 
scmicntly) they require daily repetition. 

The problems connected with tlie determination of (2) longi- 
tude have of late y(5ars occupied much of tho attention of scieu- 
lilic Burvtyors. No system of absolute dctermiimtion i^Q^gitude. 
is accurate enough for combiiiatiuii with triangula- 
tion, as affording a check on the accuracy of the latter, and 
the spaces in the world across which googruplii(;al surveying has 
yet to bo carried are rajiidly bccoriiing too restricted to admit 
of any liability to error so great as is invariably involved in 
such tletenninatioiis. It is true that absolute values derived 
from the n})scrvat ion of lunar distances, or occiillations, have 
often jirovcd to i)e of tho liigliest value ; but tlicro remains 
a degree of uncertainty (possibly duo to the want of know- 
ledge of the moon’s position at any instant of lime), even when 
obscrvalioiis have been taken with all the 0^(1 vantages of the most 
elaborate anungemciils and the most scieniilic manipulation, 
Avliich renders tlio Toughest form of triangulaiioii more trustwoithy 
for itscertaining differential longitude than any comparison between 
the absolute determination of any two points. Consequciitl}^ if an 
absolute determination is nec«*ssary it should be inado oner, wdlh 
all jiossible care, and the value iibtaiiicil should be carried through 
tlio whole sclicme. of Iriangulation. It rests with tlie surveyor to 
decide at what point of tho gcticTul survey tliis A'aliie can best ho 
intimluced, provided he can eutiinato the luohablc longitudinal 
\:ihic of his initial liase within a few minutes of tho tiaith. A 
linal coireclion in longitude is constant, and can easily be applied. 
"With i-i;ference to such al)solute determinations of longitude, Major 
S. Grant’s “Diagram for determining the parallaxes in declination 
and right ascension of a heavenly body and its application to tlic 
])re(lietion of occultatioiis " {IK IS. Journal for June 1896) will 
atVoid the observer valuable assislauce, 

Rut the recognized method of obtaining a longitude value in 
recent geographical fields is by means of the telegraph — a method 
so simple and so accurate that it may bo applied wulli 
advantage even to tho cheeking of long lines of tiiaii- ^^^^d^apn 
gulatioii. No elVort slionkl be spared to iutroiluco 
tf‘legrapbic longitude value into any scheme of geo- ® * 
grajihktal surety. It involves a clear line and an iiistinictod ob- 
server at CHtdi cud, but, givtm these desidemta, the iuicrcliango of 
lime signals sutlieicnl for an acjcurate r(‘cord only requires a night 
or tw’o of (dear weather. But iuiisniueh as rigorous nceurary in 
the observations for time is necessary, it would be well foi* the 
surveyor in tlio field to be provided with a sidereal chronometer. 
Under all other circiuusiaiictis donuinding time observations (and 
they arc an essential supplement to evt^ry class of astronomical 
dett'rmination), an ordinary mean time watch is suflicient. 

With reference to altitude determinations, there has lately been 
observable amongst surveyors a growingdistriist of barometric results 
and a r<iactiou in favour of diieet levelling, or of differ- . 

eiitial results derived from diiect observation with the “ 

theiMlolite (or clinometer) ratlier than from cfmqiarison of tliose 
determined by anen)id or hy])enncter. It is indeed impossible to 
eliminate the uncertainties due to the variable ntiiiosplieric pressure 
introduced ly “ weather ” changes from any barometric reeoid. A 
mercurial baiomctcr advantageously jilacea and carehilly observed 
ut fixed diurnal intervals th rough out a conqiaratively long period 
may ^iv« fairly trust\vorthy results if a const-ant conqwirison can 
be inaiutained throughout that period Avith similar recoids at sea- 
level, or at any fixed altitude. Yet ohservations extending over 
several montlis liavo been found to yield icsults Avhicli com]»aro 
most unfavourably with those attained during the jwocess of trian- 
gnlation by continiiod lines of vertical observations from ])oint to 
point, even Avhen the uncertainties of the correction for refraction 
ni*e taken into account. Krrors introduced into A'ci-tical observa- 
tions by refraction are readily useortainuble and eom)mratively uii- 
imjTortaiit in their effect. Those due to variable atmospheTic 
conditions on baroraotwe records arc still indefinite, and arc likely 
to remain so. Tlie result has been that the latter have been rele- 
gated to purely local conditions of survey, and that whenever 
practicable tho foimer are combined with the general process of 
triangulation. 

The conditions under which geogra]ihica1 surveys can 
be carried out are of infinite variety, Init these conditions 
are rare which absolutely preclude tlie possi- cond/tfoaa 
bility of any such surveys at all. Perfect under 
freedom of action, and the recognition of such ^^^cbgeo* 
work as a public benefit, are not often attain- 
able, har more frequently the opportunity are carried 
offers itself to the surveyor with the progress 
of a political mission or the advance of an army in the 
field. It cannot be too strongly insisted on that geo- 
graphical surveys are functions of both civil and militaij 
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oi»orations. Very much of such work is also possible 
where a country lies ojien to exploration, not actively 
hostile, but yet unsettled and adverse to strangers. Tlie 
geographical surveyor has to fit himself to all such 
conditions, and it may happen that a continuous, com- 
prehensive scheme of triangiilation as a map basis is im- 
possible. Under such circumstances other exi)edient8 
must be adopted to ensure tlmt accuracy of }>osition 
which cannot lie attained by the topographer unaided. 

J)iii*ing a long-contiinied inaicli extending through a lino of 
cnimtry generally favourable for survey jmiposes— a condition 
which frequently occurs— when forward movement is a 
. necessity, and an average of 10 to Ifj miles of daily 
survey Bg» |„.(,g,vss is maintained, one officer and an assistant can 
measure a daily base, obtain the neeessaiy astronomical delerraina- 
lions, triangulate from both ends so as to fix the a/iiiiuth and 
<listatice from the base of ]K)inis passed yesterday and those to he 
]»;m.sed to-morrow ; jirqject those points on to the topographer’s 
j)lane-table to bo ready for the next day’s work, and c;lieck each 
day’s record by latitude ; whilst a second' assistant runs the to))o- 
grapliy tlirougli the route, basing bis work on points so iixed, on 
the scale of 2 or 4 miles to the inch, according to the amount of 
detail. Occasionally a hill can be reached in the couino of the 
<hiy's inarch, or during a day’s bait, wbicii will materially assist 
Im e.onpolidate and stre.ngtben the. scries. 

It may, however, frequently be impossible to maintain a con- 
sistent series of triaiigulation for the “control ” (to nse an Anieri- 
can expression) of the lo])ograj»hy, even when the 
Tnaaya* configuration of the land surface is favourahh;. In 
* ‘‘'■^Jvh circuTiistances the method of observing a/iinuths 

conro. to points situated approximately near to the jirobablc 
i'*ale in advance, and of determining the exact position of those 
points in latitude as one by one they are passed by the moving 
force, lias been found to yield results which are quite sufficiently 
iK'curato to ensure the final adjiistincnt of the entire route geography 
to any subsequent system of triangulation which may be extended 
through the country travei*sed, without serious disciejjuncics in 
vompilation. It is, however, obvious that as accuracy dej>ends 
greatly on tho exact dctcrinination of absolute latitude valuc‘s, 
this method is best adapted to a route ruiiiiiiig approximately 
]>arallcl to a meridian, and is ut couqdeto disadvantage in one 
Tunning east and wc.st. Where the conditions are. favourable to 
its luiplication, it has been adopted with most satisfactory results; 
as, for instance, on the route b<‘twecn Sistan and Herat, where 
the initial data for tho Russo- Afghan boumhiry delimitation was 
Secured by this means, and more recently on the boundaiy surveys 
ol' western Abyssinia. 

When an active enemy is in the field, and topograjihieal oijcra- 
ti'ins are consequently restricted, it is u.‘?ually iHJssible to obtain 
..... the necessiiry “control” a lew well-fixed points 

reorrJiob triangulation) for topograjiliy in aavaneo 

a M a jKisitiou securely held. With a very little as-sist- 

ance from tho triungiilator an cxjierienced topographer will bo 
able to sketch a field of action with far more certainty and rapidity 
tlian can be attained by tlie ordinar}^ so-called “ military surveyor,” 
and he may, in favourable circumstances, comhino his W’ork with 
that of the military balloonist in such a w'ay as to represent 
<’very feature of imiiortaiice, even in a W'idcly extended iiosition 
held by tlie cnomy. The application of tlie camera and of tele- 
photography to the evolution of a map of the enemy’s position is 
well understood in Franco {vide Colonel lAussedat’s treatise ou 
“ The History of Tojiograpliy ”), as it is in liussia, and wo must in 
future expect that all advantages of an cxpeit and professional 
map of the whole theatre of a carajiaign will lie in the liaiids of 
the general who is best supplied with professional experts to eoni- 
fuiss tdiem. Geographical surveying ana military surveying are con- 
vertible terms, and it is important to note that both equally require 
the services of a highly trained stafl’ of professional toi»ograpliers. 
Twenty-five years ago, during tho war bct>vcen Russia and Turkey, 
upwards of a hundred jirofessional i^ograjihical surveyors were 
]»re88ed into military service, liesidcs tne regular survey staff which 
IS attached to every army corps. Triangulation was earned across 
the Balkans by eight different series ; every pass and every notable 
feature of the Balkans and Rhodope mountains was accurately 
surveyed, as w'ell as the plains intervening between the Balkans 
and Constantinople. Surveys on a scale w’hich averapd about 
1 mile^l inch were carried up to the very gates of the citv. 

The use of the camera as an accessory to the pl^e-tablo [i.e., 
the art of photo-topography) is a recent innovation in^ survey 
iMb ^ processes which has received much attention in Italy 
and in Canada, where it has been applied almost ex- 
clusively to geographical or exploratory surveys. The 
camera is specially prepared, luting on a graduated 
Jborizoiital plate which is read with verniers, and with a small 
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U'leseoiie and vertical arc attached. Cross wires are. fixed in the 
local ]ilaiio of the camera, which is also fitted with a niagn.'tio 
needle and a scale so placed that the magnetic dcelination, the 
scale, and the intersection of the cross wires are all i>hotngijmhecl 
on the jilaie containing the view. A iianoramic group of views 
(.slightly overlapping each other) is taken at each station, and tho 
angular distance between each is measured (»n the horizontal eirele. 
The process of eonstiuctiiig the horizontal ]»rqjeo1i(»n fioin these 
pers|Kictive views involves plotting the skeh'toii triangiilation, as 
obtained horn the primary triangiilation, with the theodolite 
(wliich premies the ])hoto-topogiaphicul survey), or from the hori- 


zoiital plate of the camera. With several stations so plotteil, the 
view from each ul Ihern of a certain portifui of the eountry mav he 
)>rojee1ed on the ]>l;inc of the ina]», and salient points seen in 
l»erspe(!tive may he iixed by inleraeetion. 

^ The fieldwork of a i»hoto-topographic jiarty consist. s primurily 
m exmitum of a tiiangulalion by the usual methods which w<uiltl 
be adapted to any ordinary topograj.liieul siinw. To this is 
addefl a secondary triaiigulation, which Is executed iniri jKtssu 
with the. Jihotograpliy fru* the purpose of fixing the Jiositioirof tlie 
< amcra stations, 1‘toni such stations alone the to]»o«Tai»liical 
details are finally seimjcd with the aid of the photograph.-T. Great 
care IS necessary in the selection of st.-itions licit, will ho snilahlo 
both for the extension of triangiilation and the jiurposos of closely 
oicrlooking loi>ographical details. In order to obtain means for 
cirre-ctly orienting tlie jihotographie views wh.-ii plotting tlio 
map from them, it is i.Mial, whilst making the ex]M)Miu>s, to 
observe two or three points in each view with the alta/inluth 
attached to tlie camera, in order to ascertain the Imri/ontal and 
vertical angle.s between them. It i.s also uilvisable to keep an 
outline sketch of the landsi'ape. for the puriMisc of prording names 
of Triads, Iniihlings, Ac. 

Tlie proc'ess of jirojccting the map fiom the ]ihotogi-aphs involves 
the use of two dnuving-hoards, on one of wlii.-h’ the graphical 
determination of the jioint.s is made, and on the other the details 
of the final topogra]ihy are drawn. Tlie ]nincij»al Irigonometiieal 
]K»iiit8 are plotted on both these hoards by their co-ordinate.s, 
and the enmera stations either by their co-ordinate values or by 
iiilersectioii. Intermediate ))oinr’, sehuded as ajpenring on two 
or more negatives, are thmi jirojecterl by intersection. 'J’he hori- 
zontal projection of a panorama consisting of any given nimihcr of 
jdates IS a regular geometrical figiin* of a.s many'sidcs a.s there are 
jrlatcs, cnclo.siug an imscrihed eirele W’hose radius is the f<»eal length 
of tho camera. Having correct ly jilotted the jmsilion of one )»late, 
or view, wdth reference to the t>rojeeted camera station by means 
of the angle observed to some, knowm point W’ithin it, it is iM).s.sihlo 
to plot the position of the rest of the series, with reference to the 
camera station and tho orienting triangiilation ])oiiit, by the 
angular differences which are dependent on the iiumher of photo- 
graphs forming the sides of the gconietnixil figure. Having 
secured the correct orieiitatioii of the horizontal jiljin, iliieclion 
lines are drawm from the plotted camera station to points ]>hoto- 
graphed, and the position of tojiographieal fealure.s i.s Iixed by 
intersection frrnn two or more camera stations. 

Tho ditlieulty of fitting in (oj)Ogruj»hical detail from photogi*aj»hs 
taken from several ]K)inls of view and in vaiying lights i.s very enn. 
siileiuble, and leads to a gcneruli/*ng of minor features winch w'oiild 
be inadmissible in the ordinary pianc-tahling. Tims the (q»inion of 
Canadian experts ai>pcara to b» that “a maj> maih* from )»hotii- 
graphs and constructed in the oflice on a drawing-hniird, imieli on 
the same priiicii>lc that a map is made on a pJane tahle hoard on 
tho field, IS less accurate and les.s satisfactory than the lattei.”^ 
Oil the other hand, “eonsidcrahli! outlay is saved in jihoto survey- 
by drafting tlic map in oHice, ut the exjiensc of only tho 
individual draughtsman ; moreover, under advantageous conditions 
of light, jiliolo surveying tield operations can be conducted more 
rapidly tlian planc-tahle surveys.^’ These conclusions aceoixl with 
those arnve.d at by surveyors in India who have recently te.sted 
this method of geographical surveying. In their ojiinioii the 
camera may be accepted ns a useful auxiliary to tho iilane-tahle, 
especially iii liigh altitudes wdiere, oiviiig to the varying at mosplieric 
conditions, only limited opportunities arc available of observing 
peaks, snoiv-fields, and glaciers; but that for all oi-d inary ei»n- 
diiioiis of geogiuplueal toyiograpliy it can never supersdle a iilaiie- 
table survey. As an adjunct to military lotiographical cipiipmenl 
there can he no doubt about its value. 

The plane-table is the instrument, jiar exce/leiwr, on whieh the 
geognipnical survt'yor must dejicnd for the final mapjiing of tho 
physical features of the country under survey. It is 
employed almost exclusively by members of the topo- table, 
grapliical staff in India, Russia, Ameriea, and I ranee, 
and it is uiilikel> that the art of photo-topognipliy will finally 
supersede it in Canada. But the art of plano-tablin- is not an 
easy art to acquire. To be effecti ve it must be adopted as a 

1 Fide Wilson’s Tcpograjfhic Surveying. Wiley and Sons, New 
York 
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profehsion, and it is unfortunate tliat England oflcre no oppor- 
tunity for sufih profmioiial training as is to be giiined i?i the vast 
jilains and inountairis of Asia or America. The fticthods of adapt- 
ing the plane-table to geographical requirements differ with those 
varying climatic conditions whicli alfect its construction. In tlie 
comparatively dr^ climate of Asiatic Russia or of the United States, 
where errors arising from the niiofjual expansion of the plane-table 
board arc insignificant, the j>hinc-table is largely made use of as a 
triangulating instruinont, and is tilted with slow-motion scirews 
and with other up))liaiices for increasing the certainty and the 
ac.etiraey of observations. Such an adaj»tation of the plane-table 
is found to be impusHiblo in India, where the great alternations 
of temperature, no less than of atmosphericj humidity, tend to 
vitiate the acciira(?y of the projections on the surface of the board 
by the unequal effects (»f expansion in the material of which it is 
i;omposcd. The Indian jtlane- table is of the siliiidcst possible 
ronstructioii, and it is never used in connexion W'itli the stadia 
for ascertaining the distances of ]>oints and features of the gi'onnd 
(as is the rase in Anierica) ; and in place of ilie complicated American 
alidadr, willj its tclescofsi and vertical arc, a simple sight rule is 
used, and a chirometer for the measurement of vertical angles. 
'I’lio Indian ]>lane-table amiroximates very closely in general con- 
strucUon to the “Gannet*’ pattern of Ainenca, which is specially 
constnicti'd for exploratory surveys. 

The scale on which geograjdiiciil surveys are conducted is iieces- 
Biirily small. It may bo rcctoncd at from 1 : .500000 to 1 : 125000, 
or from 1 inch = 8 mile,a to 1 inch = 2 miles. The 

** 1 inch — 1 mile scale is the nonnal scale for rigorous 

toiK)graphy, and although it is im]ioMsii>lc to fix a definite line 
beyond wliitdi gcogmiihlcul scab's merge into tojiographical (for 
in9tanc,e, the 1-iiich scale is classed as geographical in Anierica 
whenever the continuous line contour system of ground repixjsciita- 
tion gives place t<» Iiachuring), it is convenient to aaaiimc generally 
tliat geographical scales of mapping arc smaller than the 1-inch 
scale. 

On the smaller scales of 1 ; 500000 or 1 ; 250000 an experienced 
geographical surveyor will, in favourable country, complete an area 
of mapping from day to day which will jiractically cover 
OuUturn. all that falls W’ithin his range of vision ; and he 

wdll, in the course of five or six months of continuous travelling (espe- 
cially if provided with the neces.sary “control ” in tlie shape of tri- 
angulated iioints at suitable intervals) cover an area of geographical 
mapping illustrating all important topographical features repi’cscnt- 
ablc oil tile small scale of Ids survey, which may be reckoned at 
lens of thousands of square miles. But inasniuch as everything 
depends upon his range of vision, and the constant occurreueo 
of suitable features from W'hich to extend it, there i.s obviously no 
guiding rule by which to reckon his jirohahlo out-tuni. 

The same uncertainty which exists about “out-turn ” manifestly 
exists about “cost.” The normal cost of the 1-inch rigorous 
- topt>graphical survey in India, when carried over dis- 

wosr. tricts w'hich nresent an average of hills, plains, and 

forests, majy be esiimateu os between 25 and 80 rupees a .mjuare 
mile. This com|mres favourably with the rates which obtain 
in America over districts w’hich probably ])icsent far more facilities 
for surveying than India does, but wdiere cheap native labour is 
unknown. The geographical surveyor is simply a toriograjdier 
employed on a smaller scale survey, llis o(|ui]mieiit ana staH are 
somewhat less, hut, on the other hand, his travelling cxjienses 
are gi'oatcr. It is found that, on tlie wdiolc, a fair average for the 
cost of geographical work may bo struck by apj dying the square 
of the unit of scale as a factor to 1-inch survey rates ; tlius a 
quarter-inch scale survey (i.«., 4 miles to the inch), should l)e 
ono-sixtecnth of the cost per mile of the 1-inch survey over similar 
ground. A ^ographical reconnaissance on the scale of 1 : 500000 
(8 miles = 1 inch) should bo ono-sixty-fourth of the square-mile 
cost of the 1-iiich survey, Ac. This is, indeed, a close approxima- 
tion to the results obtained on tlie Indian transfronticr, and would 
probably be found to hold good for British colonial possessions. 

In processes of map reproduction a recent invention by Mr 
Mmo nan- (patented in India) for the reproduction of 

drawings by a method of direct printing on zinc with- 
^ * out the intervention of a negative promises to be of 

great value. A new section has already been formed in the Calcutta 
printing office, which has already turned out a considerable quantity 
of work in much less time and at a much lower cost thati would 
be involved by anv process of photo-zincography or lithography. 
A lar^ number of cadastral maps have been reproduced at about 
one-nmth of the ordinary cadastral rate. 

For the rapid reproduction of g«;ographical maps in the field in 
order to moot the requirements of a general conducting a campaign, 
or of a political officer on a boundary mission, no better method 
has lately been evolved than that which is known as the ferro- 
type process, by which blue prints can be secured in a few hours 
from a drawing of the original on tracing-cloth. The sensitized 
pai>er and printing-frame are far more portable than any photo- 
litiiographie apparatus. Sketches illustrative of a field of action 


may bo placed in the hands of tlio general commanding on the 
day following the action, if the weather conditions are favourable 
for their development. The necessity for darkness whilst dealing 
with the sensitized material is a drawback, but it may usuaUy be 
arranged with blankets and waterproof sheets when a tent is not 
avail^lo. 

Nothing is more important to the geographical surveyor than 
a well-tried and well-considered equipment. For this he must be 
referred to the Mathematical Instrument Bcjiartment, Calcutta, 
wliere “mobilization” equipment is retained, ready for issue for 
military purposes, and is carefully packed for mule or camel 
transport, it is equally w'ell suitea to the civil or military 
geographer, 

AirniouiTTKs. — Olaiike. Geodesy, London. — Wallek. 
“India’s Contribution to Geodesy,” Tramactwns of the ItoyaZ 
Sticifhfy vol. clxxxvi. 1895. — Thi-illieu. Manual of Purveying 
fyr India. Calcutta. — Gokk. Iland-hook of Profemimial Instrurtions 
for the Tojhujrnphical lirauch Harvey of India Department. Cal- 
cutta. — D'A. Jai’Kson. Aid to Hnn^ey Prvuctiee, London, 1899. 

- -WooDTHORi'E. Hints Travellers (Plane-tabling section). — 
Grant. “Diagi'am for Detcmiining Parallaxes,” Ac., R.G.H. 
Joartml. June 1896. — Pierce. “Economic Use of the Plane- 
'Ja))lc,” vol. xcii. Part ii., Proceedings Institute Viml Engineers. 

- Brihoks-Lee. Plwtographic Survnjing^ 1899. London Society 

of Engineers. — Laushkdat. Eccherches sur les instruments lea 
ni^thmles et ?e (fessm topographigue. Paris, 1898. — ^V^.soN. Tigw- 
graph w Surveying, 1901. Wiley and Sons, New York ; Chapman 
and Hall, Ijondon. — I^ofessimal Papers Ihryal Engineers (occasional 
iiajier scries), vol. xiii. paper v. by Holdich ; vol. xiv. jiajier ii. 
by Talbot; vol. xxvi. paper i. by MacDonnell. R.K. Institute, 
Chatham. H. H*.) 

III. Nautical Surveying. 

The great majority of nautical surveys are carried out 
by H.M. surveying vessels under the orders of the Hydro- 
grapher of the Admiralty. Plans of harliours and anchor- 
ages are also received from II.M. ships in commission on 
foreign stations, but surveys of an extended nature can 
hardly Ije executed except by a ship specially fitted and 
carrying a trained staff of officers. The introduction (i 
steam placed means at the disposal of nautical surveyors 
which largely modified the conditions under which they 
had to wor k in the earlier days of sailing vessels, and it 
has enabled the ship to be used in various ways previously 
impracticable. The heavy draught of ships in the j)re8ent 
day, the growing increase of ocean and coasting traffic all 
over the world, coupled with the desire to save distance 
by rounding ix)ints of land and otlier dangers as closely 
as |)OS8ible, demand surveys on larger scales and in greater 
detail than was formerly necessary; and to meet these 
modern requirements re-surveys of many parts of the 
world aro continually being called for. Great Britain is, 
of all countries, most concerned in these matters, but the 
present exi>en(liture for tlie purpose appears to be in- 
sufficient to koej) ])acc with the demand, and it seems as 
if cliarts will get farther and farther behind the necessities 
of the case as years go on. Nautical surveys vary much 
in character according to tlie nature of tlie work, its iin- 
IKirtance to navigation, and the time available. The 
elaborate methods and rigid accuracy of a triangulation 
for geodetic purposes on shore are quite unnecessary, and 
are not attempted; astronomical observation spots at 
intervals in an extended survey prevent any serious 
accumulation of errors consequent upon a triangulation 
which is usually carried out with instruments, of which 
an 8-inch theodolite is the largest size used, whilst 5-inch 
theodolites generally suffice, and the sextant is largely 
employed for the minor triangulation. The scales upon 
which nautical surveys are plotted range from ^ inch to 
^ or 3 inches to the sea-mile in coast surveys for the 
ordinary purposes of navigation, according to the require- 
ments ; for detailed surveys of harbours or anchorages a 
scale of from 6 to 12 inches is usually adopted, but in 
special cases scales as large as 60 inches to the mile 
are used. The general operations of a survey will bo 
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described in the following pages, but space precludes the 
possibility of entering into many of the details which are 
necessary in practice, and for these the standard works on 
the subject must be consulted. For the execution of 
marine surveys no abstruse mathematical training is ns 
quired. Success de}>ends chiefly upon the skill exercised 
by the officer in command in economizing the time at 
his disposal, or his judgment in evading the difficulties 
caused by contrary winds, bad weather, strong tides, 
an inhospitable population, and the natural features 
of the coast ; and upon the concentrated attention 
given by himself and his assistants to a multitude of 
small details. 

The following are the princi]jal instruments required for use in 
tlie field : Themlolitn, 5-inch, titted with large telescope of high 
power, with coloured shades to the eye-piece for ohserv- 
ing the sun for true hearings. Sextanit 8-inch observing, 
meats, stand and artificial horizon. Chronometers, eight box, 
and two or three pocket, are usually supiiHed to surveying vessels. 
iioumling Sextants, differing from oruinaiy sextants in being 
lighter and liandier. The arc is cut only to minutes, reading to 
large angles of as much as 140”, and fitted with a tube of bell shape 
so as to include a large field in the telescope which is of high 
jiower. Measuring chain 100 feet in length. Ten-foot pole for 
coast-lining, is a light pole carrying two oblong frames, 18 inches by 
24 inches, covered with canvas painted white, with a broad vertical 
black stripe in the centre ana fixed on the jkjIc 10 feet apart. 
Station-poiTfUer, an instrument in constant requisition either for 
sounding, coast-lining, or topopapliical iilotting, which enables an 
observer’s jiosition to bo fixed by taking tw^o angles between three 
objects suitably situated. The movable legs being set to the ob- 
served angles, and placed on the plotting sheet, the chamfered edges 
of tile three logs are brought to paas through the jioints observed. 
The centre of the instrument then indicates the observer’s imsition. 
Heliostats, for reflecting the rays of the sun from distant stations to 
indicate their position, aro invalnahlc. The most convenient form 
is Gallon’s siin signal ; hut an oiHlinary swing mirror, mounted to 
turn horizontally, will answer the piiipose, the flash being directed 
from a hole in the centra of the mirror. Pocket Aneroid Barometer, 
required for tojiographical purposes. Prismatic Compass, Patent - 
Logs (taffrail and harjwon), Lttcas Wire Sounding Machine (large i 
and small size), and James's Submarine Sentry are also required. 
For chart-room use are ]>rovided a graduated brass scale, steel 
straight-edges, and beam compasses of different lengths, rac.tangular 
vulcanite or ivory protractors of 6-inch and 12-inch length, and 
semi-circular brass protractors of 10-inch radius, a box of good 
mathematical drawing instinimcnts, lead weights, drawing boards, 
and mounted paper. 

Every survey must have fixed objects wliich are first plotted on 
the sheet, and technically known as “points.” A kemi eye is re- 
M k d f'^*’ natural marks of all kinds, but these must 

Mrjur maa suj)i)lemented by whitewash marks, cairns, 

means, ^^jpo^ig, or bushes covered witli white canvas or calico, 
and flags, white or blaitk accoi'ding to background. On low coasts, 
flagstans upwards of 80 foot high must sometimes be erected in 
order to get the iiece.s8ary range of vision, and thereby avoid the 
evil of small triangles, in working through wliich errors accumulate 
80 rapidly. A barling spar 35 feet in length, secuirely stayed and 
carrying os a topmast (witli pi’ojier guys) a somewhat lighter spir, 
len^honed by a long bamboo, will give the required height, A 
fixed beacon can bo erected in sliallow water, 2 to 3 fathoms in 
depth, by constructing a tripod of spars about 45 feet long. The 
heads of two of them are lashed together, and the heels kept open 
at a fixed distance by a plank about 27 feet long, nailed on at 
about 5 feet above the heels of the spars. Thesc^are taken out by 
three boats, and the third tripod leg lashed in {lositioii on the 
boats, the heel in the opposite direction to the other two. The 
first two logs, weighted, are let go together ; using tlie tliird leg os 
a prop, the tripod is hauled into position and secured by guys to 
anchors, and uy additional weights slipiied down the legs. A 
vertical pole with bamboo can now be added, its weighted heel 
being on the ground and lashed to the fork. On this a flag 14 
feet square may be hoisted. Flocding beacons can be made by 
filling up flush the heads of two 27 -gallon casks, connected by 
nailing a piece of thick plank at top and bottom. A barling sjiar 
|)as8ing through holes cut in the planks lietween the casks, pro- 
jecting at least 20 feet below ana about 10 feet above them, is 
toggled securely by iron pins above the upper and below the lower 
plank. To the upper part of the spar is lashed a bamboo, 30 to 
86 feet long, carrying a black flag 12 to 16 feet square, which will 
be visible from the ship 10 miles in clear weather. The ends of 
a span of ^-inch chain are secured round the spar above and lielow 
the casks with a long link travelling upon it, to which the cable 
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is attached by a slip, the end being carried up and lightly 8lopi>ed 
to the bamboo below the flag. A wire strop, kept open by its own 
stiffness, is fitted to the casks for convenience in slipping and 
picking up. The beacon is moored with chain and roiie half as 
long again as the depth of water. Beacons have been moored by 
sounding lino in as great depth as 3000 fathoms with a weight of 
100 lb. 

There is notliing in a nautical survey which requires 
more attention than the “fix”; a knowledge of the 
principles involved is essential in order to 
select properly situated objects. The method 
of fixing by two angles lietween throe fixed points is 
generally known as the “two-circle metlwxl,” but there 
are really three circles involved. The “station-pointer” 
is the instrument used for plotting fixes. Its construction 
depends upon the fact that angles subtended by tlie chord 
of a segment of a circle measured from any ])oint in its 
circumference are equal. I’hc lines joining three fixed 
points form the cliords of seginenla of three circles, each 
of which passes through the obseiwer’s position and two 
of the fixed points. The more rectangular the angle at 
which the circles intersect each otlusr, and the more sensi- 
tive they are, the bettor will be the fix; one condition is 
useless without the otlior. A circle is “ sensitive ” when 
the angle between the two objects responds readily to any 
small movement of the obs(‘rvcr towards or away from the 
centre of the circle passing through the observer’s position 
and tlie objects. This is most markedly the case when 
one object is very close to the obsei ver and the other vc‘ry 
distant, but not so when hoih objects are distant. Sjieak- 
iiig generally, the sensibility of angles depends upon tlie 
relative distance of the two objects from the observer, as 
well as the absolute distance of the nearer of the twTj. 



In the accompanying diagram A, B, C are the objects, and 
X the observer. Fig. 1 show^s the circle passing throiigli 
C, B, and X, cutting the circle ABX at a good angle, 
and therefore fixing X independently of the circle CAX, 
which is less sensitive than either of the otlier two. In 
Fig. 2 the tw^o first circles are very sensitive, but being 
nearly tangential they give no cut with each other. The 
third circle cuts both at right angles ; it is, however, far 
le^® sensitive, and for tliat reason it the right and left 
hand objects arc both distant ilic fix must be had. In 
such a case as this, liecause the angles CXB, BXA are 
l)oth so sensitive, and the accuracy of the fix depends on 
the precision with which the angle (^’XA is measured, 
* S. IX. — 13 
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that angle should be observed direct, together with one 
of the other angles composing it. Fig. 3 represents a 
case where tlie points are badly disposed, approaching the 
condition known as “on the circle,** passing through 
the three points. All three circles cut one another at 
such a fine angle as to giv<* a very poor fix. The centre 


afforded by noticing whether a very slight movement of 
the centre of the station-pointer will throw one or more of 
the points away from the leg. If it can bo moved with- 
out appreciably disturbing the coincidence of the leg and 
all three jK)ints, the fix is bad. 

1 Tracing-paper answers exactly the same purpose as the 
statiompointer. The angles are laid off 
from a centre representing the position, 
and the lines brought to i)ass through the 
" points as before. This entails more time, 
and the angles arc not so accurately 
measured with a smtall protractor. Never- 
\ theless this has often to be used, as when 

j j>oints are close together on a small scale 

/ the central part of the station-pointer will 

/ often hide them and pnwent the use of 

/ the instrument. The uscj of tracing-paper 

permits any number of angles to different 
points to be laid down on it, which under 
certain conditions of fixing is sometimes a 
great advantage. 


of the station-pointer could be moved considerably without 
materially affecting the (joincidemic of the legs with the 
three points. To avoid a bad fix the following rules 
are safe : — 

1. Never observe objects of which the central is the 
furthest unless it is very distant relatively to the other 
two, in which case the fix is admissible, but must be iise<l 
with caution. 

2. Choos(i objects disposed as follows : (n) One out- 
side object <listant and the other two near, the .angle 
Ixstween the two near objects being not less than 30® or 
more than 140®. The amount of the angle between the 
middle and disbint obj(5ct is immaterial. (/>) The throe 
objects nearly in a straight line, the angle l»etwcen any 
two being not less than 30“. (c) The observer’s position 
l)eing inside the triangle formed by the objects. 

A fix on the line of two points in transit, with an angle 
to a third point, becomes more sensitive as the distance 



Fig. 3. 


between the transit points inci-eascs relatively to the dis- 
tance between the front transit i)oint and the olwerver ; 
the more nearly the angle to the third point approaches a 
right angle, and the nearer it is situated to the observer, 
the better the fix. If the third i>oint is at a long dis- 
tance, small errors either of observation or plotting affect 
the result largely. A good practical test for a fix is 


Although marine surveys are in reality founded upon 
triangulation and measure<l histjs of some description, yet 
when jilotted irregularly the system of triangles Bitiw 
is not always apparent. The triangulation 
ranges from the rough triangle of a running survey to 
the carefully formed triangles of detailed surveys. The 
measured base for an extended survey is provisional only, 
the scale resting ultimately mainly upon the astronomical 
]>ositions observed at its extremes. In the case of a ])lan 
the l)ase is absolute. The main triangulation, of which 
the first triangle contains the measured base as its known 
side, establishes a st*ries of points known as main stations, 
from which and to which angles are taken to fix other 
stations. A suffi(.*iency of secondary stations and marks 
enables tlui detail of the chart to be filled in between 
them. The points, embracing the ania to be worked on, 
having been plotted, are transferred to field boards, upon 
which the detail of the work in the field is j)lotted ; when 
comjileto the vrork is traced and r(*-transferred to the plot- 
ting-sheet, which is then inked in as tin* finished chart, 
and if of large extent it- is giaduat(^d on the gnomonic 
]irojection on the astronomical positions of two points 
situated near opposite corma-s of the chart. 

The kind 6f‘ basc ordinarily used is one measured by 
chain on flat gi ound, of \ 1 i miles in length, between 

two points visible from one another, and so situated that 
a triangulation can be readily extimded from them to em- 
brace other jK)ints in the survey, forming well-conditioned 
triangles. The <;rror of tlui chain is noted before leaving 
the 8hi[), and again on returning, by comparing its length 
with the standard length of 100 feet marked on the ship’s 
deck. The correction so found is applied to obtain the 
final result. If by reason of water intervening between 
the base stations it is impossible to measure the direct 
distance between them, it is permissible to deduce it by 
traversing. 

A Mcislhend Angle Base is useful for small j^lauR of liarbours, 
&c., when circumstances do not ])ei*mit of a base l)eing measured 
on shore. The ship at anchor nearly midway between two base 
stations is the most favourable condition ibr employing this 
method. Theodolite reading of the masthead with its elevation 
by sextant observed simultaneously at each base station (t)ie mean 
or several observations being employed) give the nextessary data to 
calculate tlie distance between the base stations from the two dis- 
tances resulting from the elevation of the masthead and the simul- 
taneous theodolite - angles between the masthead and the base 
stations. The height of the masthead may be temporarily in- 
creased by securing a smr to extend 80 feet or so above it, and the 
exact height fi*oni trucK to netting is found by tricing up the end 
of the measuring chain. Tlie angle of elevation should not be 
diminished below about 1“ from either station. 

Base by Bound . — The interval in seconds between the flash and 
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report of a gun, carefully noted by counting the beats of a watch 
or pocket chronometer, multiplied by the rate per second at which 
sound travels (corrected for temperature), sup^nies a means of ob- 
taining a base which is sometimes of great use when other methods 
are not available. Three miles is a suitable distance for such a 
l>a 80 , and guns or small brass Gohoni mortars are iired alternately 
from either end, and repeated several times. The arithmetical 
mean is not strictly correct, owing to the retardation of the sound 
against the wind exceeding the acceleration when travelling with 

it ; the fonnula used is therefore T = ^ where T is the mean in- 
terval required, t the interval observed one Tvay, V the interval the 
other way. The method is not a very accurate one, but is suffi- 
ciently so when the scale is finally aetennined by astronomical 
observations, or for sketch surveys. The measurement should be 
across the wind if possible, especially if mms can only be fired 
from one end of the base. Sound travels about 1090 feet per 
second at a temperature of 32® F., and increases at the rate of 1*15 
foot for each degree above that temperature, decreasing in the same 
proportion for temperatures below 32®. 

Base by Angle of Short Measured Length . — An angle measured by 
sextant between two well-defined marks at a carefully measured 
distance apart, placed at right angles to the required base, will 
give a base for a small plan. 

AslroTwmieal Bevse . — The difference of latitude between two 
stations visible from each other and nearly in the same meridian, 
combined with their tnie bearings, gives an excellent base for an 
extended triangulation ; the only drawback to it is the effect of 
local attraction of ma.ssos of lancf in the vicinity on the pendulum, 
\»r in other words, on the mercury in the artifitdul horizon. The 
bjxsc stations should be as far apart as possible, in order to minimize 
the effect of any error in the astronomical observations. The ob- 
servation spots would not ne,ee.ssarily be actually at the base 
stations, wliich would probably b(i situated on summif.s at. some 
little distance in older to command distant views. In such cases 
each observation spot would be connected with its coiTCsjMniding 
base station by a subsidiaiy triangulation, a short base being mtiii- 
sured for the purjiose. The ship at anchor off the observation 
spot fretpiently affotds a convenient means of effecting the con- 
nexion by a masthead angle base and simultaneous angles. 11 
pojjj^ible, the observation smits should be east or west of the moun- 
tain stations from which tiie tme bearings are observed. 

If the base stations A and B are so situated that by reason of 
distance or of high land intervening they are invisible fHini one 
another, but both visible from some main station C between them, 
when the main triangulation is comidetcd, the ratio of the sides 
Ad, BO can bo determined. From this ratio and the observed 
angle AOH, the angles ABC, BAC can be found. Tlie true bearing 
of the lines AC or BO being known, the true bearing of the base 
stations A and B (9in be deduced. 

Extension of Base.- A base of any description is seldom long 
enough to jdot from directly, and in order to diminish errora of 
plotting, it is necessary to begin on the longe.st side jiossiblo so as 
to work inwards. A short base measured on flat ground will give, 
a better result than a longer one measured ovci’ iinnjualities, 
provided that the triangulation is carefully extended by means of 
Judiin’ously selected triangles, great care being taken to plumb the 
centre of each station. To facilitate the extension of the base in 
as few triangles as j)ossible, the base should be placed so that there 
are two stations, one on each side of it, subtending angles at 
them of from 30® to 40®, and the distance.s between which, on Ijcing 
calculated in the triangles of the quadrilateral so formed, will 
constitute the first extension of the base. Similarly, two other 
stations placed one oii each side of the last two, will form another 
quadrilateral, giving a yet longer side, and so on. 

The angles to be used in the main triangulation scheme 
must be very carefully observed and the thecidolitc plact*d 
exactly over the centre of the* station. Main 
angles are usually repeated several times by 
resetting the vernier at intervals equidistant 
along the arc, in order to eliminate instrumental 
errors as well as errors of observation. The selection of 
an object suitable for a zero is important. It should, if 
ix)8sible, be another main station at some distance, but 
not so far or so high as to Iw. easily obscured, well defined, 
and likely to be permanent. Angles to secondary stations 
and other marks need not be repeated so many times as 
the more important angles, but it is well to check all 
angles once at least. Kough sketches from all stations 
are of great assistance in identifying objects from different 
points of view, the angles being entered against each in 
the sketch. 


Fadse -When the theodolite cannot for any reason bo 

placed over the centre of a station, if the distance b« measured, 
and the theodolite reading of it be noted, the observed angles may 
bo reduced to what they would be at the centre of the station. 
False stations have frequently to be made in practice ; a simple 
rule to meet all cases is of great assistance to avoid the possibility 
of error in applying the correction with its proper sign. Tliis 
may veipr easily be found as follows, w'ithout having to bestow a 
moment’s thought beyond ajiplying the rule, which is a matter of 
no small gain in time wdicii a large niuuber of angles have to b(i 
corrected. 



Anglo in seconds ~ 


n umber o f f(‘,et siiblende.d x 34 
distance of object in sca-miles 


be, used instead. 


Convergeney of Meridians.'-*T\\o dillerence of the rrci]*r(H*al tru« 
bearings between two stations is culled the “ convergency." The 
fomml.* for calculating it is: Conv. in ininute.s -- dist. in sea- 
niiles X sin. Merc, bearing x lan. mid. lat. AVlienever true Ix'ar- 
ings are userl in triangulation, the, ell’cct of ccmvergtincy must lie 
considered and applied. In north latitudes the southerly bearing 
is the gimter of tlie U\c, and in soutli latitudes the northerly 
bearing. The Mercatorial bearing between two stations is the 
mean of their reciprocal true bearings. 

After a preliminary rur. o/er the ground to note suitable 
positions for main and secondary sUitions on prominent 
headlands, islands, and summits not too far back xrinngu- 
from the coast, and, if no former survijy exists, 
to make at the same time a rough plot of tlnmi coast 
by comjiass and ])atent log, a scheme must lie 
formed for the main triangulation Avith the olijeet of 
enclosing the whole survey in as few triangles as possible, 
regard being paid to tlie limit of vision of each station 
due to ite heiglit, to the t^xistiiig nudeorological comlitions, 
to tlio limitations imposed hy liiglier laml intervening, 
and to its a<!cessil)ility. The triangles decided ui)on sliould 
Ix) W'ell-conditioned, taking cart^ not to introduce an angle 
of le.ss tlian 30° to 35°, wdiieh is oidy perniissilde wlien 
the two longer si»les of sucli a triangb^ an* of nearly equal 
length, and when in tlie calculation that will follow' one of 
these sides shall lx: derived from the ntlier and not from 
the short side. In open eountry tlie selection of stations 
is comparatively an easy matter, hut in country densely 
w'ockIcmI the time occupied by a triangulation is mainly 
governed by the judicious .selection of stations quickly 
reached, siiffieiently elcv^aled to command distant views, 
and situat(;d on summits caj>able of Wdng readily cleared 
of trees in the required direction, an all-round vieAv being, 
of course, desirable but not always attainalde. Tlie 
positions of secondary stations wdll also geiuu-ally be 
decidc<l upon during the ])rcliininary reconnaissance. The 
object of these stations is to break up tlie large juimary 
triangles into triangles of smaller size, ilividing uj» the 
distances betw'eeen tlie primary stations into suitiible 
lengths ; they are selected witli a view' to greatiu* accessi- 
bility tliaii the latter, and should tluTcfore usually be near 
tlie coast and at no great elevation. Upon shots from tlicso 
will depend the position of the greater number of tlie 
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coast-line marks, to be erected and fixed as the detailed 
survey of each section of the coast is taken in hand in regular 
order. The nature of the base to })e used, and its position 
in order to fulfil the conditions specified under the head of 
“ Ikises,” must Ije considered, the base when extended form- 
ing a side of one of the main triangles. It is immaterial at 
what ])arl of the survey the base is situated, but if it is 
near one end, a A (‘ry satisfactory check on the accuracy of 
the triangulatioii is o)>tained by comparing the length of 
a side at the other extreme of the survey, derived by 
calculation through the whole system of triangles, with its 
lengtli deduced fnmi a check ))a.se measured in its vicinity. 
Tt is generally a touring of time to measure the base at 
some anchorage or harbour that requires a large scale 
plan. 'I’lii* triangulatiou involved in extending the base 
to conn(‘(*t it with the main triangulation scheme can thus 
b(? utilized for both purposes, and whilst the triangulation 
is l»eing ealeidated and plotted, the .survey of the jdan can 
))e pro(ff*eded with. True bearings are observed at both 
ends of the survey, aiul the results subsequently compared. 
Astronomieal observations for latitude are obtained at ob- 
stjrvation spots near the (;xtreines of the survey and the 
meridian distance run l)etween them, the observation spots 
being oonnc'oted with the primary triangulation ; they are 
usually disposed at intervals of from 100 to 150 miles, 
and tiius errors due to a triangulatiou carried out with 
tlu‘odo]ites of moderate diameter do not accunmlate to 
any serioTis extent. If the survey is a very extended one, 
inteirmediat( •»))ser>atinn spots afford a siitisfactory check, 
by comparing t}jt‘ positions as cahnilated in the triangular 
tion with tliose obtained by direct observation. 


th>' Trirniffulaiwn, — ^Tlic triangles as observed being 
tahiilated, the angles of each triangle are corrected to bring their 
siiiu to exactly 180''. must expect to find errors in the triangle® 
of as nnn‘li as one minute, hut under favourable conditions they 
may be mvuli less. In distributing the errors we must considor 
the general .skill <»f the observer, the size of his theodolite reiarively 
to the others, ami the eonditiona under which liis angles wore 
observed ; failing niiy particular reason to assign a laiger error to 
one angle than to another, the error must be divided equally, 
bearing in mind that an alteration in the small angle will make 
more ditferenee in the resulting position than in eitlier of the other 
two, and as it aiiproae-hes itO® (tb<^ limit of a jceeiving angle) it is 
well to change it but very slightly in the alwenee of any strong 
reason to the contrary. The length of base, being determined, the 
.sides of all the triangles involved are calculated by the oidinary 
rules of trigonometry. StJirting from the true bearing observed at 
one end of the .survey, the bearing of the side (»!' eueli triangle tlmt 
forms the immediate line of junction from one to the other is 
found by a]»plying the angles neces.sary for the jmipose in the 
reap(?etivo triangles, not forgetting to apply the convergeney be- 
tween each pair of .stations when reversing the. bearings. The 
bearing of the final side is then compared with the bearing ob- 
tained by direct observation at that end of the survey. The 
differonet* is prineipally due to a(;euniulated errors in the triangula- 
tioii ; half of the (fiHerence is then a])plied to the hearing of each 
.side. Convert the.se true bearings into Mercatoriul lK*arings by 
u])plying half the convergeney l)etwe.fin each pair of stations. 
With tlie length.s of tlie connecting sides found from the mea.sured 
base and Ibeir Mereatorial bearing, the Mcreatorial bearing of 
one observation .spot from the other is found by middle latitude 
sailing. Taking tlie observed astronomical positions of the 
observation sj)ots and first reducing their true difference longi- 
tude to departure, as inea.sured on a R]>lietx>id from the formula 
.rx . ft- hi 1 iidlfi long'* . ... , , 

Dep.=T. D. ll.cn with the, d. lat. 

and dep. the Mereatorial true bearing and distance between the 
observation spots is calculated by middle latitude sailing, and 
compared with that by triangulation and measured base. To 
adjust any di8cre.[>ancy, it is necessary to consider the probable 
error of the observations for latitude and meridian distance ; 
within those limits the astronomical jiosltions may safely be 
altered in order to harmonize the results ; it is more important to 
bring the bearings into close agreement than tlie distance. From 
the amended astronomical positions the Mereatorial true bearings 
and distance between them are re-calculated. The difference between 
this Mereatorial bearing and that found from the triangulation 
and measured base must be applied to the bearing of each side to 
got the final corrected bearings, and to the loganthm of each side 


of the triangulatiou as originally calculated must bo added or 
subtracted the difference between the logarithms of the distance of 
the amended positions of the observation sfiots and the same dis- 
tance by triangulatiou. 

CedetUatinff Intermediate Astrcwmieal Positions , — The latitude 
and lonmtude of any intermediate main station may now be 
calculatf^ from the finally corrected Mereatorial true bearings and 
lengths of sides. The difference longitude so found is what it 
would bo if measured on a true sphere, whereas we require it as 
measured on a spheroid, which is slightly less. The correction 

, , cos® mid. lat. . „ , , . , 

=d. long. jgQ ‘ - must therefore be subtracted ; or the 

true difference longitude may be found direct from the fonnula 
, no. ft. ill 1 mile of lat. _ ...... 

^®P-rii7;ftrinTii.Ile“Bn;Sg.- fon-gowg it » »een 

that in a triangulation for hydrograpliical purposes both the 
bearings of the sides and their lengths ultimately dejiend almost 
entirely upon the astronomical observations at the extremes of the 
survey ; tlie observed true bearings and measured base are con- 
sequently more in the nature of checks than anything else. It is 
obvious, tlrcrefore, that the nearer together the observation spots, 
tlie greater effect will a given eiTor in the astronomical positions 
have upon the length and dii’ection of tlie sides of the triangula- 
tion, and in siuOi case® the bearings as actually observed must not 
bo altered to any large extent when a trifling change in the 
astronomical jiositions might perhaps effec.t the required harmony. 
For the masons given under ‘‘Astronomical Bases," high land near 
observation sixits may cause very false results, wliich may often 
account for ai.scrc})ancics when situated on opposite sides of a 
mountainous country. 


Great care is requisite in projecting on paper the points 
of a survey. The paper should bo allowed to stretclx and 
shrink as it pleases until it conies to a stand, 
being exposed to the air for four or five hours ® 
daily, and finally well flattened out by bedng placed on a 
table with drawing boards placed over it heavily weighted. 
If the triangulation has boon calculated beforehand 
throughout, and the lengths of all the different sides have 
lieen found, it is more advantageous to begin plotting by 
distances rather than by chords. The main stations are 
thus got down in less time and with less trouble, but 
these are only a small proportion of the points to be 
plotted, and long lines must be ruled between the stations 
as zeros for plotting other points by chords. In ruling 
these lines care must be taken to draw them exactly 
through the centre of the pricks denoting the stations, 
but liowever carefully drawn, there is liability to slight 
error in any line projected to a point lying beyond the 
distance of the stations between which the zero line is 
drawn. In plotting by distances, therefore, all points 
that will subsequently have to be plotted by chords 
should lie well within the area covered by the main 
triangulation. Three distances must be measured to 
obtain an intersection of the arcs cutting each other at a 
sufliciently bread angle ; the plotting of the main stations 
once begun must be completed before distortion of the 
paper can occur from change in the humidity of the 
atinos])herc. Plotting, whether by distance or by chords, 
must be licgun on as long a side as possible, so as to plot 
inwards, or with decreasing distances. In plotting by 
chords it is important to remember in the selection of 
lincis of reference (or zero lines), that that should be pre- 
ferred which makes the smallest angle with the line to be 
projected from it, and of the angular })oiuts those nearest 
to the object to be projected from them. 


Irregular MctJwds of Plotting , — In surveys for the ordinary 
purposes of navigation, it fitiquontly happens that a regular sys- 
tem of triangulatiou cannot be earned out, and recourse must be 
had to a vanety of devices ; tlie judicious use of the ship in such 
cases is often essential, and with proi)er care excellent results may 
bo obtained. A few examples will best illustrate some of the 
ineth^s used, but circumstances vary so much in every survey, 
that it is only possible to meet them properly by studying each 
cose as it arises, and to improvise methods. Fixing a iiosinon by 
means of the “ back-angle " is one of the most ordinaiy expedients. 
Angles having been observed at A, to the station B, and certain 
other fixed points of the survey, C and D for instance ; if A is 
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shot up from B, at which station angles to the same fixed points 
have been observed, then it is not necessary to visit those points 
to fix A. For instance, in the triangle ABC, two of the angles 
have been observed, and therefore the thiitl angle at C is known 
(the three angles of a triangle being equal to 180®), and it is 
called the “cJculated or back-angle from 0.” A necessary condi- 
tion is that the receiving angle at A, between any two lines 
(direct or calculated), must be sufficiently broad to give a good 
cut ; also the points from which the “ back -angles " are calculated 
should not be situated at too ^at distances from A, relatively to 
the distance between A and B. A station may be plotted by 
laying down the line to it from some other station, aiid then 
placing on trafdng-paper a number of the angles taken at it, includ- 
ing the angle to the station from which it has been shot up. If 
the jK)ints to which angles aro taken are well situated, a good 
position is obtained, its accuracy being much strengthened by 
being able to plot on a lino to it, which, moreover, forms a good 
zero line for laying off other angles from the station when plotted. 
Sometimes the main stations must be carried on with a point 
jilotted by only two angles. An effort must be made to check this 
subsequently by getting an ‘‘angle back ” from stations dejiendent 
upon it lo some old well-fixed point ; failing this, two stations 
being plotted with two angles, pricking one and laying down the 
line to tlio other will afford a check. A well-defined mountain 
peak, far inland and never visited, when once it is well fixed is 
often invaluable in carryin" on an irregular triangulation, as it 
may remain visible when all other original points of the survey 
have disappeared, and “ batik -angles” from it may be continually 
obtained, or it may be used for plotting on true Iwiaring lines of 
it. Ill plotting the true bearing of such a jieak, the convergency 
must be found and applied to gel the reversed bearing, which is 



then laid down from a meridian drawn through it ; or the ro- 
vei’sed bearing of any other lino already drawn through the peak 
being known, it may simply be laid down w'iLh that as a zero. A 
rough position of the spot from w^hicli the true bearing was taken 
must be assumed in order to calculate the convergency. Fig. 6 
will illustrate the foregoing remarks. A and B arc astronomical 
observation spots at the extremes of a survey, from both of which 
the high, inaccessible ]ieak C is visible. D, E, F are intermediate 
stations ; A and 1), D and E, E and F, F and B being respectively 
visible from each other. CJ is visible from A and D, and C is 
visible from all stations. The latitudes of A and B and meridian 
distance between them being determined, and the true bearing of 
C being observed from bc»th obs(;rvation spots, angles arc observed 
at all the stations. Calculating the spheroidal correction (from 

the formula, correction =d. long. and adding it to 

the tnie (or chronometric) difference longitude between A and B to 
obtain the spherical d. long. ; with this spherical d. long, and 
the d. lat., the Mercatorial true bearing and distance is found by 
middle latitude sailing (which is an equally correct but shorter 
metliod than by sphencal trigonometry, and may be safely used 
when dealing with the distances usual between observation spots 
in nautical surveys). The convergency is also calculated, and the 
true bearing of A from B and B from A are thus determined. In 
the plane triangle ABC, the angle A is the difference between tlie 
cdculated beanng of B and the observed bearing of C from A ; 
similarly angle B is the difference between calculated bearing of A 
and observed bearing of C from B. The distance AB having been 
also calculated, the side AO is found. Laying down AC on the 
piper on the required scale, D is plotted on its direct shot 
from A, and on the angle back from u, calculated in the triangle 
AOD. 0 is plotted on the direct shots from A and D, and 


on the angle back from 0, calculated either in the triangle 
ACG or GCD. The perfect intersection of the three lines at G 
Msures these four itoints being correct. E, F, and B are j»lottod 
in a similar manner. The points are now all plotted, but they 
depend on calculated angles, and except for the first lour points wo 
have no check whatever either on the accuracy of the angles ob- 
served in the field or on the plotting. Another well-deliiied olyect 
in such a position, for instance as Z, visible from three or more 
stations, would afibi-cl the necessaiy check, if lines hiifl oil' to it 
from as many stjitioiis as possible gave a good intersection. If no 
such point, however, exists, a certain degree of check on the angles 
obsen'od is derived by applying the sum of all the calculated 
angles at C to the time bearing of A from 0 (found by l eversin;' 
ol^crvcd bearing of C from A with convergency aiiplicd), wbicli 
will give the bearing of B from C. lleversc this bearing with eon- 
vergency anplied, and compare it with the observed bcui*ing »)t’ 
from B. If the discnmaiiey is but small, it will be a strong pre- 
sumption in favour of the substantial aeeuracy of the work. If the 
calculated true bearing of B from A be now laid down, it is verv 
unlikely that the line will pass through B, but this is due to the 
discrepancy which must always bo ex]>ectod between astronomical 
|K>siiiou8 and triaiigulation. If some of the stations i)etween A 
and B require to be plsw^cd somewhat closely to oiu' another, it 
may bo desirable to obtain fresh time bearings of C instead of 
cariying on the original bearing by means of Uu* ealeulated angle. 

In all cases of irregular jdntting the shi]) is very useful, especially 
if she is moored biiit without the swivel, and angles are observeil 
from the bow. Floating beacons may also assist an inegular tri- 
angulation. 

Surveys of various degrees of accuracy are included 
among sketch surveys. The roughest di^seriptiou is the 
ordinary ruiining survey, when the work is done 
by the ship steaming along the coast, fixing surltyM 
points, and sketching in the coast-line by bear- 
ings and angles, relying for her position upon ]jor courses 
and distances as registered by patent log, necessarily 
regardless of the elfcct (d wind and current and errors 
of steerage. At the other extreme comes the modified 
running survey, which in point of practical ac(‘umcy falls 
little short of that attained by irr(^gular triangulation. 
Some of these mortifications will be briefly noticeil. A 
running survey of a coast line between two harbours, that 
have been surveyed independently and astronmnically fixed, 
may often be carried out by fixing the ship (»n the ]>oints 
already laid dowm on the harbour surveys and shooting up 
prominent intermediate natural objects, assisted possilfly by 
theodolite lines froirj the shore stations. Theodolite lines 
to the ship at any of her positions are j)articnhirly ^’aluabl(^ 
and floating lx?acr)iia suitably ]»laced materially iiicrease the 
value of any such work. A sketch survey of a coast upon 
which it is iin[>ossible to land may be well carried out 
by dropping bea<;ons at intervals of al^out ten miles, well 
out from the land and jdaced abreast proininojit natural 
objects called the “breastinarks,” which must be capable 
of recognition from the beacons anchored oil' tin*, next 
“breastmark” on either side. The distance be1wt*en the 
beacons is found by running a ] latent log both ways, 
noting the time occnjiied by each run ; if tlie einrent has 
remained constant, a toh'rably good result can be ob- 
biined. At the first beacon, angles are observed bet\^een 
the second bt»acon and Uie two “ breastmarks,” an “inter- 
mediate” mark, and any other natural object vliich vdi 
serve as “j)oints.” At the second beacon, angU‘s are 
observed betw^een tlie first beacon and tlie same objects 
as iKifore. Plotting on the line of tlu* two beacons as 
a base, all the [>oints observed can Ixj jiricked in on two 
shots. At a ])ositioTi about midway Ixdween tlie lieacons, 
simultaneous angles are observed to all the ]»oints, and 
laid off on tracing-paiier, which will afl'ord the uecessai’y 
check, and the foundation is thus laid for filling in the 
detail of coast-line, topography, and soundings off this 
particular stretch of criast in any detail desired. Each 
section of coast is complete in itself on its own base ; the 
weak jxiint lies in the junction of the difiTcrent sections, 
as the patent log bases can liardly bo expected to agree 



102 


SURVEYING 


[nautical 


precisely, and the scales of adjacent sections may thus be 
slightly different. This is obviated, as far as possible, by 
fixing on the points of one section and shooting up those 
of another, which will check any great irregularity of scale 
creeping in. The bearing is preserved by getting occasional 
true lx)aring lines at the beacons of the most distant point 
visible. Space does not hei-e jKjrmit of dwelling upon the 
details of the various j»recautions that are necessary to 
secure the best results the method is capable of; it can 
only be stated generally that in all cases of using angles 
from the ship under weigh, several assistants are necessary, 
so that tlio princijial angles may be taken simultaneously, 
the remainder being connected immediately afterwards 
with zeros involving the smallest possible error due to 
th(^ shij) not being absolutely stationary, these zeros being 
includcnl amongst the primary angles. When close to a 
beacon, if its bearing is noted and the distance in feet 
obtained from its elevation, the angles are readily reduced 
to the beacem itself. Astronomh'-al positions by twilight 
stars keep a check upon the work. 

Hketrh Survcy.'t htf Cunipasa lirarings nnd Vertical — In 

the ease of an iHlaiid culminating in a high, well-delined Bummit 
visible from all directions, a useful and accurate method is to 
Htoam round it at a siidicipiit distance to obtain a tmo horizon, 
stopping to make as many stations as may be desirable, and fixing 
by tionipass bearing of tho summit and its vertical angle. The 
height is roughly obtained by shooting in the summit, from two 
{positions on a jiatent log Iwise whilst apj)roaching it. AVith this 
approximate height and Lccky’s vertical danger angle tables, 
each station may l)c plotted on its hearing of the summit. From 
these stations the island is shot in by angles Iwl.ucen its tangents 
and tho summit-, and angles to any other natural features, plotting 
the work as we go on any convenient scale wliieh must 1 m‘ eon* 
sidered only as provisional. On completing the circuit of the 
island, tlm true soalo is found by measuring the total disbinee in 
inoln^s on th*‘ plotting'shoet from the first to the last station, and 
dividing it by the distaueo in miles between them as shown by 
pabuit log. The tinal height of the summit bears to tho rough 
iieight used in plotting tho direct ])rop()riion of the ]irovisional 
scale to the true seuh!. This method may he utilized for the 
sketch survey tif a (ioast where tliore arc well-deliiied jwaks of 
suflicient height at ciuiveiiieut intervals, and would bo superior to 
an ordinary running survey. From jaisitioiis of the ship fixed by 
Ijeariugs and elevations of one ])eak, anothei* fartber along the coast 
is shot in and its Iieight determined ; this second jieak Is then 
used ill its turn ti> fix a third, and so on. The smaller the vertical 
angle the more liability there, is to error, but a glance at Lecky’s 
tables will show what effect an ernn* of say 1' in altitude will pro- 
duce for any given height and distance, and the limits of distance 
must depend upon t his consideration. 

Sun^cya of Banks out of Sight of Lund , — On striking shoal sound- 
ings uiiexiieotedly, the ship may either be anchored at once, and 
tlio shoal sounded out by boats starring round her, using prismatic 
compass and masthead angle; or if the shoal is of large extent 
and may be prudently crossed in the ship, it is a good plan to get 
two bi^acoiis lai<l down on a bearing from one' another and patent 
l(»g distance of 1 or 6 miles. AVitli another beacon (or mark- 
boat, carrying a large black flag on a banihoo 30 feet higli) fixed 
oil tliishase, forming an equilateral triangle, and the ship anchored 
as a fourth point, soundings may he carried out by the boate 
fixing by station 'pointer. The snip’s jiositioii is dcteniiincd by 
observations of twilight stars. 

In a detailed survey the coast is sketched in by walk- 
ing along it, .fixing by theodolito or sextant angles, and 
CoMMt- i>y tnicing-|iaj)er or station-pointer. A | 
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work is plotted at once on the spot on a field board with 
tho fixed points pricked through and circled in upon it ; 
but if circumstances render it necessary, the angles being 
registered and sketches made of the bits of coast between 
the fixes on a scale larger than that of the chart, they 
may be plotted afterwards ; to do this satisfactorily, how- 
ever, requires the surveyor to appreciate instinctively 
exactly what angles ari‘ necessary at the time. It is with 
the high-water line that the coast-liner is concerned, de- 
lineating its character according to the Admiralty symbols. 
The officer sounding off the coast is responsible for the 
position of the dry line at low- water, and on large scales 
this would 1)0 sketched in from a small boat at low-water 
springs. Heights of cliffs, rocks, islets, <kc., must be 
inserted, eitlier from measurement or from the formula, 

angle of elevation in Heconds x dista nce i n miles, 
height in feet = -- - 

and details of topography close to the coast, including 
roads, houses, and enclosures, must be shown by the coast- 
liner. Rocks above water or breaking should be fixed on 
I^assiTig them, (kjast-lino may be ski‘tched from a boat 
imlling along the shore, fixing and shooting up any 
natural objects on the beach from positions at aiiclior. 

The most importjint feature of a chart is the complete- 
ness with whicdi it is sounded. Small scale surveys on 
anvthinix less than one inch to the mile are apt ^ 
to l>e very misleading ; such a survey may ap- 
]iear ttj have been closidy sounded, but in reality the lines 
are so far apart that th(‘y often fail to disclose indications 
of shoal-water. The work of sounding may l)e proceeded 
with as soon as sufficient points for fixing are plottx'.d ; 
})Ut off an intricatti coast, it is Ix'-tUn* to get the coast-line 
done first. The, lines of soundings are run by the boats 
parallel to one another and ])erpendicular to the coast at 
a distance apart which is gov(*rnod by the scale ; five lines 
to the inch is about as close as they can be run without 
overcrowding ; if closer lines are nxjvircd the scale must 
generally be increased. The distance, apart will vary 
with the depth r)f water and the nature of the coast ; a 
rocky coast wit-li shallow’^ wiih*r off it and projecting ]»oints 
will need much closcu- examination than a steep-to coast, 
for iustiinc'e. Tho line of ])rolongation of a point under 
water will require special care to ensui’c the fathom lines 
iMiing drawn correctly. If the soundings begin to decrease 
wdieii pulling off-shore it is evidence of something sus- 
picious, and inUn-nicdiate lines of soundings or lines at 
right anghjH to those j)rcviously nni sliould bo obtained. 
Whenever possible lines of sound ings should be run on 
transit lines ; these may often be picked up by fixing 
when on tlie required line, noting the angle on the pro- 
tractor Iwitween the line and some fixed mark on the field 
board, and then jffacing the angle on the sextant, reflect- 
ing the mark and noting what objects are in line at that 
angle. On large scale surveys whitewash marks or flags 
should maik the* ends of the lines, and for the back transit 
marks natural objects may j>erhaps be picked up ; if not, 
they must >)e })laccd in the required positions. 


- - ^ ^ ^ ^ The boat 

siiliicient nuinbtT of fixed marks along tho shore is fixed by two angles, with an occasional third angle as a 
afford H, constant check on the minor coast-line J check j the distance between the fixes is dependent upon 


stations, which should be plotted on, or checked by, 
lines from one to the other wherever possible to do so. 
When impracticable to fix in the ordinary way, tho ten- 
foot pole may be used to traverse from one fixed point 
t« another. With a coast fronted by broad drying coral 
reef or flats over which it is possible to walk, the 
distance l>etween any two coast-line stations may be found 
by measuring at one of them the angle subtended by a 
known length placed at right angles to the line joining 
tho stations. There is far less liability to error if the 


the scale of the chart and tho raj)idity with which the 
/ depth alters ; the 3, 5, and 10 fathom lines should always 
he fixed, allowing roughly for the tidal reduction. The 
nature of the bottom must be taken every few casts, and 
recorded. It is best to plot each fix on the sounding board 
at once, joining the fixes by straight lines and numbering 
them for identification. The tidal reduction being ob- 
tained, tho reduced soundings are written in the held- 
ixK>k ill red underneath each sounding as originally noted; 
they are then placed in their proper position on the board 
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between the fixes. Suspicious ground should be closely 
examined ; a small nun buoy anchored on the shoal is 
useful to guide the boat while trying for the least depth. 
Sweeping for a reported pinnacle rock may be resorted to 
when sounding fails to discover it. Local information 
from fishermen and others is often most valuable as to 
the existence of dangers. Up to depths of about 15 
fathoms the hand lead line is used from the boats, but 
l^eyond that depth the small Lucas machine for wire effects 
a great saving of time and labour. The deeper soundings 
of a survey are usually obtained from the ship, but steam- 
boats with wire rounding machines may assist very materi- 
ally. By the aid of a steam winch, which by means of an 
endless rounding line hauls a 100-ft> lead forward to the 
end of the lower boom rigged out, from which it is dropped 
by a slii)ping apparatus which acts on striking the water, 
soundings of 40 fathoms may be picked uj) from the 
sounding platform aft, whilst going at a speed of 4^ knots. 
In deeper water it is quicker to stop the ship and sound 
from aft with the wire sounding machine. In running 
long lines of soundings on and off shore, it is very essen- 
tial to be able to fix as far from the land as possibh*. 
Angles will be taken froTii aloft for this purpose, and a 
few floating beacons dropped in judiciously-choscn posi- 
tions will often avoU rejiay the trouble. A single fixed 
point on the land used in conjunction with two beacons 
suitably placed will give an admirable fix. A line to the 
ship or her smoke from one or two theodolite stations on 
shore is often invaluable ; if watches are coinparcxl, obser- 
vations may be made at stated times and plotted after- 
wards. True liearings of a distant fixed object cutting 
the line of position derived from an altitude of the sun is 
another means of fixing a posit/ion, and after dark the true 
bearing of a light may be obtained by the time azimuth 
and angular distance of a sUr lu'ar the prime vortical, 
or by the angular distan(!e of Polaris in the northern 
hemisphere. 

A very large percentage of the bugbears to navigation 
denoted by vigias on the charts eventually turn out to 
have no existence, but before it is possible to 
expunge tliem a large area has to be examined. 
No bottom soundings are but little use, but tlie evidence 
of positive soundings should be conclusive. Submarine 
banks rising from great dejiths necessarily stand on bases 
many square miles in area. Of recent years our know- 
ledge of the angle of slojic that may be expected to occur 
at different depths has been much extended. From depths 
of ujiwards of 2000 fathoms tlie slope is so gi*adual that 
a bank could hardly approach the surface in less than 7 
miles from such a sounding; therefore anywhere within 
an area of at least 150 square miles all round a bank 
rising from these depths, a sounding must show some de- 
cided indications of a rise in the bottom. Under such 
circumstances, soundings at intervals of 7 miles, and run 
in parallel lines 7 miles apart, enclosing areas of only 50 
square miles between any four adjacent spundings, should 
effectually clear up the ground and lead to the discovery 
of any shoal ; and in fact the soundings might even be 
more widely spaced. From depths of 1500 and 1000 
fathoms, shoals can scarcely occur within miles and 2 
miles respectively ; but as the depth decreases the angle 
of slope rapidly increases, and a shoal might occur within 
three-quarters of a mile or even half a mile of such a 
sounding as 500 fathoms. A full appreciation of these 
facts will indicate the distance apart at which it is proper 
to place soundings in squares suitable to the general dej)th 
of water. Contour lines will soon show in which direc- 
tion to prosecute the search if any irregularity of depth is 
manifested. When once a decid^ indication is found, it j 
is not difficult to follow it up by paying attention to the / 


contour lines as developed by successive soundings. Dis- 
coloured water, ripplings, fish jumping, or birds hovering 
about may assist in locating a shoal, but the submarine 
sentry towed at a depth of 40 fathoms is here invaluable, 
and may save hours of hunting. Reports being more 
liable to em)ifc. of longitude than of latitude, a greater 
margin is necessary in that direidion. Long iiarallel lines 
east and west are preferable, but the necessity of turning 
the ship more or less head to wiiid at every sounding 
makes it desirable to run the lines with the wind abeam, 
which tends to disturb the dead reckoning least. A good 
idea of the curvent may bo obtained from the g(‘nojal 
direction of the ship^s iniad whilst sounding considered 
with reference to the strength and direction of the wind, 
and it should be allowed for in shaping the course to jire- 
scii-ve the jiarallolism of the lines, but the less frequently 
the course is alimed the bettor. A good ]>osition in the 
morning should be obUiinod by pairs of stars on opposite 
bearings, the lines of position of one pair cutting those of 
another ]>air nearly at right angles. Tlu* dead reckoning 
should Iw) chefked by lines of position from observations 
of the sun alM.)Ut every two hours throughout the day, 
jireferably whilst a sounding is b(;ing obtained and the 
ship stationary. Evening twilight stars give another 
position. 

TuJc't . — The datum for reduction of Roundings is loAv-wat<^r 
ordinary springR, the level of which is referred to a pennaneiit 
bench mark in ordi r that future Hurveys may bo reduced to tlie 
same datum level. Whilst sounding is going on the height of the 
.vater above this level is observed by a tide gauge. The time of 
high-water at full and change, called the “establishment," and the 
heights to which spriiij^. and neap tides respectively rise above the 
datum are also required. It is seldom that a sufficiently long 
aeries of observations can be obtained for their discussion by 
harmoric analysis, and Ihe.rcfoie the graphical method is preferred ; 
an abstract form provides for the projeiition of high and low 
waters, lunitidal inteiTals, moon’s mcriilian jiassage, declination 
of sun and moon, apoge., and j)crigco, and moan time of high-water 
following superior transit, ana of the highest tide in the twenty- 
four hours. A good uDi table automatic lido gauge suitable for all 
requirements is nuudi to bo desin‘d. A pneumatic gauge seems 
now to be jMn-fected, but it has yet to be tried untler practical 
conditions of service. 

IHdal Shrams and Sar/fur Currents are observed fiom the ship 
or boats at anchor in dincrent jiositions, by means of a current log ; 
or the course of a buoy driftcu by the current may be followed by 
a boat iixing at regular intervals. Tidal streams often run for 
some houra after high and low water by the shore ; it is important 
to find out whether the change of stream oeeui-s at a regular time of 
the tide. IMrrnir rents are of importance from a Hcientifie p(»int 
of view. A deq>-sea current meter, devised (1876) by Lieutmant 
Pillsbury, U.S.N., has, with several modifications, been ii.-ied Avith 
success on many oci*asions, notably by the U.S. Ci»ast and (Jeoditic 
Survey steamer Jihtice. in the investigation of the (Jidf Stream. 
The instrument is first lowered to the required dejith, and 
when ready is ]>ut into action by means of a heavy 
weight, or me.ss<*nger, travelling flown the aujiporting 
line and striking on a metal plate, thus closing the 
jaws f»f the levers and enabling the instninieiit to ^ 
begin Avorking. The rudder is then free to revolve inside the 
framework and take up the direction of the cui reiit ; the small 
cones can revolve on their axis and register the number of revolu- 
tions, while the compass needle is released and free to take uj> tlx? 
norih and south line. On the despatch of a second mes.senger, 
Avhich strike s on top of the first and fixes the jaws of the levers 
open, every iwirt of tlie machine is simultaneously locked. Haying 
noted the'e.xaet time of starting each of the messengers, the time 
during which the instrument has been working at the required 
depth is know'll, and trviu tliis tlie velocity of the current can he 
calculated, the number of revolutions Jiaving been recorded, while 
the direction is shown by the angle Iwtween the comimtts needle 
and the direction of the nidder. 

The instniment is shown in Fig. 6. A A are tlic jaws oi the 
levers through which the first messenger jmissch and strikes on 
the metal plate B. The force of tlie blow is su/hcient to press 
B down, thus bringing the jaws as close together as possihle, 
and putting the meter into action. The second messenger 
falling on the first ojiens the levers again and jirevei^ their 
closing, thus keeping all jtarts of the machine locked. C is the 
rudder which takes up the direction of the current when the levers 
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are unlocked. D is a set of small level’s on the rudder in con- 
nexion ^vith A A. The outer end on the tail of the nidder hts into 
the notcihes on the outer ring of the frame when the niaohiiie is 
locked and thus keeps Iho rudder fixed, hut when the first mes- 
senger has started the machine hy pressing down B and opening 
the le\'era A A, this small lever is raiseil and the rudder can revolve 
freely. K E are four small cones which revolve on their axis in a 
vertical plane, similar to an aiieinoineter ; the axis is eonueoted by 

a worm sci-ew to geared 
wheels which register the 
iiumher of revolutions np to 
.'iOOO, corresponding to about 
4 nautical miles. Thei-o is 
a small lever in connexion 
with A A which prevents the 
cones revolving when the 
machine is locked, hut al- 
lows them to revolve freely 
when the machine is in 
action. Below the nidder- 
]»ost is a eomi>aas-howI F, 
which is hung in gimbals 
and t;a|)ab]c of rcunoval. The 
iKiedle is so arranged that 
it can he lifted off the pivot 
by means of a lever in con- 
nexion with A A ; when the 
nu’ter is in a(?tioii tiui needle 
swings freely on its ]>ivot, 
hut when tlie level’s are 
locki’d it is raised off 
its jiivot hy the in- 
verted <’iii>-pieee K 


On every occasion of using the meter 
rafu€ 


aa-B 


]>laeed inside the triple edaw’s 
<m the top of the comjNiss 
and screwed to the lever, 
thus locking the needle 
without cliaiiee of moving. 
The coin mss liowl should he 
Fkj. 6. — Ik’cjKsea (hi Trent tilled witli fresh water before 

Meter. lowering the instmment 

into the scu, and the top 
screwed home tightly. The needle should he removed and 
carefully dried after use, to prevent con’osion. The long arm 
(1 is to keep the machine steady in omi direction ; it works 
up and dowji a jackstay wiiich passes between two sheaves 
at the extremity of the long uriii. This also assists to keep 
the machine in as unright a jiositioii as possible, and jirevents 
it from lK‘ing drifU*a astern with the current. A weight of 
as much os 8 or 10 cwt. is required at the bottom of the jackstay 
in a very strong current. An elongat’d weight of from 60 to 
80 lb must he .suspended from the eye at the bottom of the meter 
to help to k«*ep it as vertical us possible. On the outer jiart of 
the horizontal notched ring forming the frame, and iilaced on the 
side of the machine opi»osite to the projecting arm U, it has been 
found necessary to holt a short arm supported by stays from above 
from ’wliich is suspended a leaden counterpoise weight to assist in 
keeping the aiiparatus upright. This additional fitting is not 
showm in Fig. 6. A ^-inch phosphor-bronze wire rope is used for 
lowering the machine; it is rove thiough a metal sheave H and 
indiarubher washer, and sjiliccd loiiiid a heart which is attached 
to meUl plate B. Tlic messengers arc fitted with a hinged joint 
to enable them to bo pli^d round the wire rojxj, and secured with 
a screw bolt. To obtain the exact value of a revolution of the 
small cones it is necessary to make experiments when the ac^tual 
speed of the current is known, by immersing the meter just below 
the surface and taking carefiil okservations of the surface-current 
by moans of a current log or weighted pole. From the iinniber of 
revolutions registered by tlie meter in a certain number of minutes, 
and taking the mean or several observations, a very fair value for 


a revolution can be deduced, 
for under-current observations the value of a revolution should bo 
re-determined, as it is apt to vary owing tu small differences in the 
friction caused by want of oil or the presence of dust or grit ; while 
the force of the current is jirobably another inii>ortant factor in 
influencing the number of revolutions recorded. 

The features of the country should generally be de- 
lineated as far back as the skyline viewed from seaward, 
in order to asisist the navigator to recognize the 
land. The summits of hills and conspicuous 
spurs are fixed either by lines to, or by angles 
at them ; their lioights are determined by theodolite eleva- 
tions or depressions to or from stations whose height 
above high-water is known. As inucli of the ground as 
possible is walked over, and its shape is delineated by 
contour linos sketched by eye, assisted by an aneroid 
barometer. Tn wooded country much of the topography 
may have to be shot in from the ship ; sketches made from 
different j)ositions at anclior along the coast with angles to 
all ])roiiiinent features, valleys, ravines, spurs of hills, <fec., 
will givti a very fair idea of the general lie of the country. 

Circum-meridian altitudes of stars on oj)posite sides of 
the zenith observed by sextant in the artificial hoiizon 
is the method adopted wherever possible for 
observations for latitudes. Arranged in pairs 
of nearly the same altitude north and south of zenith, the 
mean of ofioh pair should give a result from which instru- 
mental and ]K>rsonal errors and errors due to atmospheric 
conditions are altogetluT eliminated. The mean of several 
such })aii‘s should have a probable error of not more than 
1". As a rule the observations of each star should 
be confined to within 5 or 6 minutes on either side of 
the meridian, which will allow of from fifteen to twenty ob- 
servations. Two stars selected to “ pair ” should pass the 
meridian within an hour of each other, and should not 
differ in altitude more than 2“ or .‘V. Artificial horizon 
roof error is eliminated by always 
keciiing tlie same end of tlie roof 
towards the observer ; when ob- 
serving a single object, as the sun, 
the roof must be reversed when 
half way through the observations, llio observations are 
reduced to the meridian by Raper’s method. Wlien jmirs 
of stars are not observed, circiini-ineridian altitudes of the 
sun alone must be resorted to, but being observed on one 
side of the zenith only, none of the errors to which all 
observations are liable can be eliminated. 

Sets of equal altitudes of sun or stars by sextant and 
artificial horizon are usually employed to discover chrono- 
meter errors. Six sets of eleven observations, 

A.M. and P.M., observing both limbs of the sun, 
should give a result which, under favourable ertvfM. 
conditions of latitude and declination, might 
1)0 ex])ected to vary less than twevtenths of a second from 
tlie normal j)ersonal equation of the observer. Stars give 
equally good results. ]n high latitudes sextant observa- 
tions diminish in value owing to the slower movement in 
altitude. In the case of the sun all the chronometers 
are comj)ared with the “ standard ” at apparent noon ; 
the comparisons with the chronometer used for the ob- 
servations on each occasion of landing and returning to 
the ship are worked up to noon. In the case of stars, 
the chronometer comparisons on leaving and again on 
returning arc worked up to an intermediate time. A 
convenient system, which retains the advantage of the 
t^qual altitude method, whilst avoiding the necessity of 
waiting some hours for the p.m. observation, is to observe 
two^ stars at equal altitudes on opposite sides of the 
meridian, and combining the observations, treat them as 
relating to an imaginary star having tlie mean R.A. and 
mean declination of the two stars selected, which should 
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have nearly the same declination, and should differ from 
4*' to 8’* in R.A. 

The error of chronometer on mean time of place being 
obtained, the local time is transferred from one observa- 
tion spot to another by the ship carrying usually 
dhUiaceM chronometers. I’he best results arc 

* * found by using travelling rates, which are de- 

duced from the difference of the errors found on leaving an 
observation spot and returning to it 3 from tliis difftnence 
is eliminated that }X)rtion which may have accumulated 
during an interval between two determinations of error 
at the other, or any intermediate, observation spot. A 
travelling rate may also be obtained from observations 
at two places, the meridian distance lx 3 twcen w'hich is 
know^i ; this rate may then be used for tlie meridian 
distance between places observed at dining the ]>asscagc. 
Failing travelling rates, the mean of the harbour rates 
at either end must Ixj used. Tlie same observer, using 
the same instrument, must be cniploycd througliout the 
observations of a meridian distance. 

If the telegraph is available, it should of course be 
used. The error on local time at each end of the wire is 
obtained, and a number of telegraphic signals are ex- 
changed b<‘tween the observers, an ecjual number being 
transmitted and received at either end. The local time 
of sending a signal from one place being known and tlie 
local time of its reception b(‘ing noted, tlie difference is 
the ineriilian distance. 'IMic retardation due to the time 
fMicupied by the current in travelling along the wire is 
eliminated by sending signals in both directions. The 
relative ])orsonal equations of the observers at either end, 
both in their observations for time, and also in receiving 
and transmitting signals, is eliminated by cliangiug ends 
and repeating tlie operations. Jf this is impracticable, 
tin; personal cijuations slmuld be determined a-iid aj»pli('d 
to tlie results. CbroTioincters keeping solar time at one 
end of the wire, and sidereal time at tlic other end, 
materially increase the accuracy with which signals can 
b(^ exchanged, for the same reason that comparisons be- 
tw(?(‘ii sidereal clocks at an observatory are made tlirough 
the medium of a solar clock. Time by moans of the 
sextant can Ik*, so readily obtained, and within such small 
limits of error, by skilled observers, t.hat in liydrograjihic 
surveys it is usually employed ; but if transit instruments 
are available, and sutUcient time can bo devoted to erect- 
ing them properly, the value of the work is greatly en- 
hanced in high latitudes. 

True bearings arc obtained on shore by observing with 
theodolite the liorizonUil angle between the object selected 
as the zero and the sun, taking the latter in 
bMringB quadrant as defined by the cross-wires of 

the telescope. The altitude may be read on the 
vertical arc of the theodolite ; oxc(*])t in higli latitude's, 
where a second observer with sextant and artificial horizon 
are necessary, unless tlio precise errors of the chronometers 
are known, when the time can be obtained by carrying a 
pocket chronometer to the station. T)io sun should be 
near the prime vertical and at a low altitude ; the theo- 
dolite must be very carefully levelled, especially in the 
position with the telescope pointing towards the sun. To 
eliminate instrumental errors tlie observations should bo 
rep(;ated with the vernier set at intervals equidistant along 
the arc, and a.m. and p.m. observations should be taken at 
about equal altitudes. 

At sea, true bearings are obtained by measuring with a 
sextant the angle between the sun and some distant well- 
defined object making an angle of from 100® to 120®, and 
observing the altitmle of the sun at the same time, 
together with that of the terrestrial object, llio sun’.s 
altitude should be low to get the best results, and both 
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limbs sliould l)o observed. The sun’s true besring is 
calculated from its altitude, tlie latitude, and its declina- 
tion ; the liorizontal angle is apidied to obtain the true 
U'aring of tlie zero. On shore the theodolite gives the 
hoi'izontal angle direct, but with sextant observations it 
must Ixs deduced from the angular distance and the 
elevation. 

For further inforiuatiou see AV 11 akton, ITtfdroijraphical Harvetfimj 
(Loiidou, 1898); SiiouTi.Axii, A « AVryfi/bti/ (London, 1890;. 

(a. M. Jf*.) 

8US| an important j>rovince of southern Morocco 
once an indepomlent kingdom, and still too unruly 
to Ikj opened to hhirojK'ans, who have nevertheless for 
centuries past in^e vejK'ated attcuniits, ofiicial and private, 
to sticure adinissitm or a foothold, its prin(i])al low’iis arc 
lyrudant, High (the old cajiital), and Oliinin on the Wad 
^un. IV)rts might be (»pc‘iic(l at Agadir Igliir (once the 
Santa Cruz of Uie I’ortugncse), Massa, Ifni, Arksis, and 
AssAka, at the mouth of the Niin. As a coveted district, 
all (lescri])ii(ms of natural riclii‘s arc atlributetl to SCis, but 
in the present state of ignorance it may safely be assumed 
that they are much exaggerated. Euroj)eans land at their 
IKiril, since tlie coast as far as Cape iJojaihir, 20 '' N., is 
recognized as Moorish territory, and as sucli it is by 
imjierial order closed to trade, no custom-Iiouhcs being 
l>rovided. The irdiabitants and language of »Sils are ])rin- 
cij)ally Berber, but llie Arabs ithd their tongue predominate 
in the extreme soiitli. 

SU8C|lieha.nna9 a river wdioso ^ course for the 
most part is tlirough IVunsylvania, U.S.A., rises i/i two 
branches, the North Brancli, whose source is in sf)U(h(^rn 
New York, and tlic WesI Branch, wliosi* source is in north- 
western Bennsylvania. The two branches, after tortuous 
courses among the rhlgi‘S and ^ alleys of the Apj^bichians, 
unite at Simbury, IVnnsy v.Miia, and IIkj riiiT thence pur- 
sues a nearly straight course in a direction a litllt* east of 
south to its mouth at the liead of Chesa))eake Bay. Its 
total Icngtli, following tin* North Branch, is 422 miles, and 
it drains an area of 27,005 square miles. The course of 
the river is shallow and rapid, and it is therefore of no 
value for puiqxjses of navigation. Its vall(*y and that of 
its main tributary, the Juniata, are, however, of the lit most 
impcjrtancc in affording i*asy rcnites for railways. 

8|I8S0X| a southern and inaritiine c.ount}^ of Ihiglatid, 
is bounded W. by l{am])sliire, N. by fcJurrey, N.J), by 
Kent, and »S, by the English Cliannel. 

Arra a)id PopuJalioii, — Tho area dC the aiich nt c; unity is 
9h3,‘2t)9 acres, or 14,08 sjjuarc n)ilt‘>, with a jKijuiljition in 1861 
of 490,905, ill 1891 of 550,440, of whom 2r>'.h438 wi re males and 
297,008 foinales, and iu 1901 ot 00;'), 052, this nimiher of p»r.sons 
jMT square mile ht‘ing 415, and c»l’ acres to a }>er.soii 1*54. The 
area of the administrative county of East Sussex, iiifliiding 
Bri^^hton and Hastings, is 5l>t>,255 acres, with a pojmlalion in 
1901 of 450,697 ; and West Su.sse.v an area of 402,4/8 Jii'.res, with 
a population of 151,541. Since 1891, however, varioii;) chang'^; 
ill the administrative area have hecn made: in l&O.") the i»art 
of the ]>arish of’ Hroomhill in Kent was tran.sfeireil to East 
Sussex, and the ]> irt.s of the iiarishes of Horscmonth n and Lam- 
burliur.st iu East Sussex were transferred to Kent; in lh<‘ same 
yoar tlie part of tlic pari.-h of BramshoU in We.'-t Sus.tx wa.s 
transferred to Southauqdon, and the ])ari.sh of Ciawh y in Kn.st 
Su.’^sex to West Sussex ; and in 1897 the parts of the jwni'^ho.s 
of Fairlight, Hollington, Ore, and St Matthews wen- tj n]‘ lined 
from East Sussex to tlic county horough of Hasting-. 'Jl.t area 
of the registration county is 9il8,6;J0 acres, with a )tf>|iuhition iu 
1891 of 554,542, of which rcjJ.tUfi were urban and 2J0,17y rural; 
and in 1901 of 605,762. Within ti e registration area tlie increase 
of iioinilation between 1881 and 1891 was ]2’20 jter cent., and 
between 1891 and 1.901, 9*2 ].er cent. The exee.ss ol births over 
deaths between 1881 and 1891 was 62,018, and the actual incrcaso 
iif population was 60,204. The following table gives the numbers 
of iiiarriage.s, births, and deaths, with Uic number ol iPegitimate 
birtiiSi for 1880, 1890, and 1898 
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Year. ^Marnagoh. 

Birtlis. 

Ucatlis. 

.. 

llU‘giiima 

MlllcH. 

te Birtlis. 

Fiiiiialos. 

1880 ; 3326 

14,942 

8277 

399 

359 

1890 3.922 

13,472 

89 1 1 

409 

313 

1898 4173 i 

13,796 

8663 

362 

388 


The nuuibui' of marriages in 1899 was 4221^, of births 13,861, 
and of deaths 9r>9ri. 

The following table gives llio marriage-, birth-, and death-rates 
jn-T thousand of ilio nopulation, uith the percentage of illegiti- 
mate births, for a -orn.-- of y<ar.s : — 


'lS70 7H. 

18S0. 

1880-89. 

1890. 

KSHS-UT. 


Marriage- rat <■ 

14*0 

13-6 

12-7 

12*8 

13*1 

i;ii) 

Ilirth-iMle . 

30*2 

30*5 

28*4 

2f8 

21*7 

22*9 

Death-rate . 

17*9 

16*9 

16*9 

15*9 

19 1 

11*1 1 

iV.rccntage of ille- 






1 

gitima.y . 

5*2 

4*8 

5*3 

1 9*6 

9*4 

9*5 1 


Roth the birth rate and the doath rate are a good deal below the 
average. In 189! the iiuinher of Seeds in llie county was 3193, 
of Irisli 3963, and of foreigners 3f);tl. 

Constitution and f over tunc nt.—Tha jiarlianientary and judicial 
arrangements are stalc«l in tlie original jirtie’e on the count 3 ^ 
For aundnl>lrati\e juji-jioses Sn'>.se.>c i.^ divided into two eoiiiities, 
East and Wed and it also includes tiie county boroughs 

of Brighton and Hastings. East Sussex contains .six municipal 
boroughs: liiiglitou (123,478), Ea.stl»ouriie (13,337), ilastings 
(69,928), How (.:(;,,M2i, Lewes (11,219), and Rye (3900). The 
urban (ii--trict.s in this divbiim are Battle (2996), Bexhill (12,210), 
Burgess Hill 'jSSvS^ Oueklield (1813), East Orinslead (6094), 
Ila^’ward.s H-ath (3717), Kowliaveii (6772), l*orl.sh‘ule-by-Sea 
(9217), S.'ufoid (3399,., and Ucklield (2899). lii West Siis.sex 
there arc IIium* muni<*i[>al boroughs; Ariiiidel (2738), Chichester 
( 12,211), and Worthing (20,006). The urban districts arc B<»guor 
'6180), Hor.diaiu .'9116), Littlehampton (7363), and New Shoro- 
li r.u (3837). Tin* ancient county, wliich i.s aliuo.st entirely in the 
diue^.se of Chichester, contains 393 entire ceelesia.atieal parishes 
or districts, and parts ofeigid others. 

Educalwti.-~\\ Brighton there is a reshbuitial training college 
({’hichester l>ioees}iih for .‘'Chotdniislresse.-., and there is another 
at (Jhichc'^tcr (Bishop (jtbu \ Memorial). In Brighton there are 
a liomo blind ‘•eliool, a (hsif and dumb in.sl ilution, and nn asylum 
fw the hliiul. The, lobd number of elementary s<‘hooU in the 
county on 31.- 1 .\ugu-t 1899 was 439, of which 106 were board 
and 333 vohmt.iry .‘■cliools, the latter including 302 National 
Ciiureh of England .s«.diools, 1 Wcoloyau, 23 Roman Catludie, 
and S “ Briti'.ii and oilier.” Tliu a\e,rago uttemlanec at boanl 
.s bools was 42,307, uiul at voluntary .seliools 92,671. The (olal 
.soliool luaird receipt -i for the year ended 29th Scpteml»er 1898 w« r«* 
o.er X190,214. Th" ineoine under llie lei-linical lie truetiou Act 
was over JL1072, and that uiuler the Agricultural itates Act w« ; 
o\er i.'2l33. Tliere i-. an imporlaiit higli-class scJiool at Brighton, 
and many pri» ate cducaiioiial eslabli.slinients tJiere and at other 
to.vns on I lie t o.isi. 

dijrindturr.- About three - foil rtlis (»f the total urea of the 
couiiTv i'^ under eu]ti\ ation, tnid of thin nearly three-fifths is in 
]>orniaiient ]wisliiiv. Tnere are al.so over 17,000 acres in hill 
l>dstiire, itVL-r 3000 acres under orclianls, and about 129,000 
avre^ under wood-,. Within the last twent}^ yoars the acreage 
under coin crop, has decre.isc<l by alumt a third, tlie deerea.so 
being childly in the ai;reagc under wheat, which is now rather 
surjiassed by that under oats, tlie two together occupying eleven- 
twelfths of the whole. Fotatoes arc not much grow'ii, the acre- 
age under gieeu cTop.i being devoted mainly 'to turnips and 
other food for cattle, and the supply of the msual varieties of 
yegeUbles for tlie Ijjmdoii market. Many cattle are kept both 
for Ijreeding and dairy piir]>o-es. Tlie acreage under hops has 
within the ia.-t fifteen years decreased 90 |k.t cent., and i.s now 
only about 9000 acres, or about 2000 acres less tlian Hereford, 
and only about a sixth of the lioji acreage of Kent. Small fruit 
occu])ies over 1100 aere.s. The following table give.s the larger 
main divisions of the cultivated area at intervals from 1885 ; 


Year. 

Total Area 
umlcr Cul- 
tivation. 

Corn 

Crops. 

Creon 

Crops. 

Clover. 

IVrm.'itMMit 

l*u.'ituni. 

Fallow. 

1885 

680,943 

176,516 

76,467 

65,912 

64,857 

333,693 

18,039 

1890 , 

684,785 

169,509 

67,350 

398,250 

17,236 

1895 1 

678,959 

144,872 

62,163 

61,306 

61,148 

381,146 

20,071 

1900 ' 

' 666,292 

135,950 

58,7-10 

392,340 

12,044 


The following table givc.s })articu1ars regarding the principal Hve^ 
stock for the same years ; — 


Year. 

Total 

Uurses. 

Total 

Cuttle. 

(’’owsor Jioiliirs 
in Milk or in 
Call. 

Sheep. 

Pigs. 

1885 

1890 

1899 

1900 

25.017 
29,217 1 
29,992 i 
21,421 

113,153 

110,717 

103,883 

115,877 

39,707 

42,570 

43,168 

49,551 

637,837 

503,829 

446,416 

431,236 

42,878 

46,822 

48,048 

88,781 


Ind list lies and Trade . — The total number of persons emjdoyed 
in factories and workshops in 1897 was 14,344, as compared with 
12,900 ill 1896. Non-tcxtilo industries employed 8533 persons, 
of whom 2691 were employed in the maiiuiacture of machines, 
apjdiaiice.s, conveyances, and tools (many of them in the works 
of the London, Brighton, and South Coast Railway Company at 
Brighton), 1181 in drink iiidustrie.s, and 1437 in the inaiiufac- 
lurc of pajiur, &c. Of the 9761 jicrsons enijiloyed in workshops, 
3028 were employed in clotliing indu.slrics. In 1899, 218,468 tons 
of chalk were raised, 94,994 tons of clay, 18,630 of gravel and sand, 
and 10,923 tons of chert and Hint. Tlic only valuable mineral 
is gypsum, of w hicli in 1899, 18,454 tons were raised, valued at 
i)6229. The dcNclopmcnt of wl at promi.sed to he an extensive 
natural gas held was begun at Heatb field by a jirivale company 
ill 1901. The fLlioricrt arc of great importance, including cod, 
lierriiigs, mackerel, sprats, jOaiee, .‘.olcs, turbot, shrimps, crabs, 
lobsters, oyster.s, iuiis.scLs, cockles, whelks, and periwinkles. In 
1899, 70,749 cwT. of fish, valued at £97,907, ua.s landed at tlie 
se\eral ii hing .stations in the county. Sliell fish was further 
valued at £8907. 

BiiiuoafiAi'iiY. — Among later works nre— Sawyku. Sussex 
Natural Jfistonj and Folklore. Brighton, 1883 ; Sussex Dialect. 
Brighton, 1881 ; and Sussex Sout/s and Jfvsic. Brighton, 1886. 
— Ellls. Far ks and Forests of aS us.' cx. Lewe.s, 1889. — Eoerton. 
l^usscx Folks and Sus.sex U'aiis. London, 1892. — Hare. Sussex. 
London, 1894.— Anus. Jli/njone aSusscx. London, 1897.— St'O 
also “The Climate of the South-Eastern Coiiulie.s,” in Climates 
of Great DrUaiu. London, 1895. (t. F, ll.) 

Sutherlandshire, a nortJu'rn maritime county 
of Scotland, is liounded E. by C'aillines.s, S.E. by llio 
Moray Firth, S. and S.W, by Jloss and Cromarty, ami N. 
and AV. by the Atlantic ami llie Nortli Sea. 

Area and 7*iqiulution . — According to the latest oflicial estimate, 
the area of the county (foreshore ext lniled) is 1,315,480 acres, or 
2102 sipiare niiie.s. 'fhe population w'as, in 1881, 23,370; 1891, 
21,896; in 1901, 21,990, of whom 10,990 were mules mid 11,000 
feiuale.s. Taking tlie laud area only (1,197,848 acres of land or 
2027*9 s«iiiari5 miles), the number of persons to the square mile in 
1901 W'as 10*6 and the number of acres to the i>er.son 55T>, the 
county being tbo most sparsely iio])ulate(l in Scotland. Between 
ISSl and 1891 the population ileereased by 6*39 per cent. Between 
L''8l and 1891 the excess of birtlis over deaths w’si.s 1459, and the 
deeroa.se of the re-iih iit population 1474. 'file following table gives 
jiartieiilars of the liirth.s, deatlis, and marriages, with the percentage 
onilegitimaey in 1880, 1890, and 1899 : - 


Year. 

Duiths. 

M.in 

Births. 

Pnrei'nlage of 
lllegitinuitc-. 

1880 

260 

I 

918 

6*5 

1890 ! 

378 

, 84 

415 

6*97 

1899 j 

370 

I IH 

465 

4*5 


The following table gives the birth-rate, death-rate, and marriage- 
rate per thousand of the population for a series of yeans 



i-yu. 

1S81-90. , 1S!K). 

isiu-n.s. 

imK 

Birth -rat <! . 

23*08 

22*94 . 21*08 

21 *82 

22*48 

Death-rate . 

16*04 

16*22 1 17*91 

16*95 

17*89 

Marriage-rale 

3*79 

3*19 3*98 

8*24 

4*40 


In 1891 the number of Gaelic-S]»eaking |>er.soij.s in the county 
was 14,786, of whom 1115 spoke Gaelic only, and there wu.s oiio 
foreigner. Valuation in 1889-90, £94,320; 1899 1900, £93,594. 

Administratk'n . — The county returns a member to Parliament, 
and Dornoch (624), the county tow’ii, is one of the Wick group of 
parliaineiitury burghs, and the only royal burgh. There are 13 
civil jiarishc.s, which form a poor-law* combination ; the number of 
paupers and dependents at September 1899 was 991. Sutherland is 
embraced in the .same slicritrdom with llos.s and Cromarty, and 
there is a resident sheriff-substitute in the county towm. 

JEduccUityn . — Thirteen school boards manage 43 schools, which 
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had an average attendance of 2803 in ISOS-Od, while one private 
achool had 38. Eight eehools give higher education, and tlie 
** residue grant is expended in bursaries. 

Agriculture , — In 1898 only 2'4 per cent, of the area w-as under 
cultivation, the county ranking lowest in Scotland in this regard. 
The great mass is grazing ground and forest. In 1895 there were 
19,641 acres under wooil, 302 of which had been planted since 
1881. An attempt is being made to rei)eople Strathnaver, one of 
the glens depopulated in the famous Sutherland clearances of the 
second decade of tlin 19th century. Of the 2600 holditigs in 1895, 
the date of the last return, the average size was 12 acres; 01*92 
per cent., the higlle^t [noportiou in Scotland, were umler 5 acres ; 
31 *23 were between 5 and .50 acres, ami only 8*85 over 50. Forty- 
three were between 50 and 100 acres, 44 between 100 and 300, and 
only 12 over 300. The following table gives the principal acreages 
at intervals of live years from 1885 : — 


Year. 

An'.*! iiiiilur 
Crt>])s, 

Ckirii 

Crops. 

Griseii 

Crops. 

Clo\ er. 

188.5 

■10,058 

10,124 

61SI0 

7856 

1800 

81,078 

1 9,767 

•1831 

8089 

1805 

31,810 

1 9,622 

4857 

8207 

1809 

32,884 

! 9,386 

4S05 

1 

9062 


r<‘rmftmiiit 

I'asiuni. 

Falluw. 

9260 

S0t3 

9078 

9530 

7328 

342 

47 

100 


The following table gives partic.ulars of the live-stock during the 
same years : — 


Yj'iir. 

Tol;il 

Uoi-M-s. 

Tot 111 
Catllis. 

(7n\v,s or 
Hi‘il'rrs in 
Milk or Calf. 

Hlicoj). 


18S.5 

. . - 

2641 

12, .569 

5169 

21 4,303 


1890 

249.' 

, lO.Sll 

529:1 

202,9:41 

lO-'H 1 

1895 

2678 , 

1 12,002 

5.5;t6 

20:1,681 

955 1 

1899 

2685 

1 12,051 

581 4 

208,5) 10 ! 

815 ! 

1 


In the period 1886-98 Iho Crofters’ Coinniis.sifui disposed of 
2662 applications in the county to lix fair rents, and reduced an 
aggregate rental of 4.7952 to £7253, wiping otr£*10l7 out of ui rears 
amomitiug to £6172. lii the same period 822 applications ior 
enlargement of lioldings ^^cre dealt with, and 2.5,802 a«'res wi«o 
abided to existing hold mgs. At the census of 1891, 3170 nun and 
650 women were retnrm d as being engaged in ugrieulture. 

Induslrirs and Trade. -At Jlclmsdale (1323), the onlypoitof 
any cousctjiieiiee, a new harbour 3 acres in extent, with a break- 
water 700 feet long, has been built in rei*ciit years, and scveial 
.small liarbour woi l:s have been undertaken by tlie county council 
with the licl]) of Treasury giants. Nine Wulherlaiicl poits are 
included in the liOchhioom fishery district, the statistics of which 
will be found under hoys and Croniartv ; and six of the eight ports 
in the Helmsdale <listnct licJong to Sullterlaml. The KJiiiity )»ort.s 
of both districts had, in 1899, 279 boats of 2372 tons, 691 ivshlent 
fishennen and boys, and the fish landed was valued at £16,069. 
’J’he following table givo.s coni[)arative statistics for the llclrmsdalo 
district alone ; — 


Afar. 


JIo.'llS. 


Valuo of 

nesi(l<*nl 
FisheriiMMi 
and Jloy.s. 

Total Aal.Hi 
of all 

No. 

'Unis. 

A'alue. 

Gear. 

1890 

191 i 

i 1843 

£7750 

£8066 

641 

£16,204 

1898 

198 

2221 

£73:15 

£980;3 

414 

£17,100 

1899 

197 

, 2172 

£7137 

£9838 

413 

£1 1,:301 


Of the total value of fujh caught in 1899, £8861 was the value 
of herrings only. Tlie number of persona employed in the district 
at the various hraiiclie.'. of the sea ti.slierics was 1143. A light 
railw-ay 7J miles long is being built from Mound to Dornoch. 

AurHulilTIEs.— R. Mack AY. Honin’, and Clan of Maehag. 1829. 
— Sir W. Fkaskh. The Sutherland Uook. E«linburgh, 1892.— I). 
Macleod. The Ghouiy Memories of Sutherland . — Mackenzie, 
Ilighlami Olea ranees.' Inverness, ISSS.^-IlAnviE-lliiow'N. Fauna 
of Suth^rlanti.—\), W. Kemp. PiKoclce^s Tour in Svlherland, 
Edinburgh, 1888. —A. Maokay. Sketehes of Sutherland Char- 
acters. Edinburgh, 1889. — W. B. Nk’Holson. Oolsjnc. London, 
1897. — J. Maukav. The Jieay Fencibles. Glasgow', 1892.--H. 
Mokrison. Guide to Sutherland and Caithness. Wick, 1883. — 
A. Gitnn and J. Mackay. Sutherland and the Jieay Country. 
Glasgow, 1897. — 1). Sage. Memorabilia Donicstka. Wick, 

(vv. Wa.) 

Suttorii a town in the Epsom parliamentary division 
of Surrey, England, 11 miles by rail from London (Vic- 
toria). Among the buildings arc the parish church of 
St Barnabas, r, technical institute, and a Masonic hall. A 


cemetery w*as ojiened in 1890. Population of the urban 
district and parish (1891), 13,977 ; (1901), 17,224. 

Sfutton-in-Ashfield, apirisli, town, and railway 
station in the Mansliold parliamentary division of Notting* 
hamshire, England, 3 miles west-south-west of Mauslield. 
lleecuit erections ait* a town hall, a public hall, and a free 
library. Area of township (an urban district), 4879 acres. 
\\yim\iitiou {IS^l \Hry23; (1891), 10,562 ; (1901), 14,862. 

Suwatkii a government in the oxtreinc north-east 
of llussian Poland, bordering on ]^iis.Nia. It ha.s an area 
of 4846 .stpiare miles, and a domiidled popidation wliich 
numbered 606,573 in 1883, and 738,632 in 1899, when 
there were 371,609 women, and the iiriian population 
nundiered 69,831. Tin*, majmily (.389,421) of the in- 
habitants are Lithuanians, mostly found in tlio north; 
there are 159,427 Poles (and Mazurs), chiefly occupying 
the lowms; 118,712 .b‘W's; 39,107 (hnnans ; and 3r,026 
Kussians. The chief towns of the sc\cu dislricfs into 
which the government is dividt'd uva, Sinvatki (22,646 
iidiabitaut.s), Augnstowo (12,746), Kalwurya (8120), 
Mariampol (6298), Sciny (3771), Wilkowiszki or Yolko- 
vyshki (9101), and Wladi.stawow' (3988). Tlie standard 
of education is about tlie average in Poland : in 1898 
fhere wcto 189 jirimary seliools attiuided by 7603 boys 
and 254 I girls. A good featuro of ihe^j schools amis that 
no less than 150 village sidnx.h*. had gardens for teacliing 
gardening, and bees w-ere kipf in 13 sidiools. No less 
1 lian 8.56,4 1 0 acri‘s were under crojis in ] 900. The average 
yhdd in 1895-99 was: rye, 2,580,000 cwt.; wheat, 
534,000 ew't.; oats, J,22(),000 cwi. ; barley, 659,000 
CAvt. — all cereals, 5,270,OtK) (‘Avt. ; also potatot‘s, AAliidi 
are largely groAMi for distilh'ries, 5,179,000 eAvt. Tliere 
Avei(‘ in the [iroNince in 1897 111,030 lioises, 181, 700 
horned cattU^ 311,640 sheep, and 165,150 tugs, llee 
(‘iiltnri* is A\’id(4y Sj.n'ud, and about 40,000 lb of hoiu'y 
; are olilaineil every y(‘:ir. Tiie Av<‘aving of linen and jdain 
1 Avo(»lleii <‘1<»th and fishing-nets is extensiv(4y carried on 
I in the villages as a domestic industry, and in 1899 there 
AA'eiii, too, 631 factories, but most of tlu'm Avm-e small, 
and tbeir aggregate letuvns did nol total more than 
3,000,000 roubles. 1’lnis a gn‘at nundicr nf the iidiahit- 
ants are still conijiellt'd to seek Avoik in Avint(‘r in tlie 
other ])roAi net's. The felling of timher, wldch is fltiatcd 
down the Nyenuin, givt's occiijiatioii to large numbers. 
I'ln* Nyeman is navigated by .steamers belAveeu Crovno 
and Kovno. 

SuWSlfki, the cajdtal of the above governnumt, is 
situated 75 miles noilh-wt'st of (.Jrodno. It i.s well built, 
and one of the best kejit towns in Poland. Its trade is 
chielly in timlxT, grain, Avoollen clotli, and otlier m inu- 
facturt'd goods. Its pojmlalion in 1899 Avas 27,165, 

SlJZera.inty. — “Suzerain,” a term of feudal laAv. 
Ls now used to describe pt'r.sons or .states in positions oi 
sujieriority to olht'is. its etymoh)gy, aectutling 
to Professor Skeat (FAymohnjkal iJictioHaru)^ is 
as folluAAs: “A coined Avord ; made from French mis^ 
Latin svsiwi or sursum, above, in the same Avay as 
sovert'ign is matle from Latii*. sujfrr ; it con*e.sjioiids to a 
loAV Jjatin tyjie snstrauus.*^ Another form of tlie Avord 
is soaseran (Uodefroy, J)c rA7icie?inc Lanyuu T'nin['msi'). 
Buzeran lias been defined as “ Qni posseile un fief dont 
d^lutres fiefs relevent {lAtird and JJiefionmnrc ^ de 
V Academic JVan^aise). Loysean, in his Traite dcs Sevk 
ncurks (1610, 3r(l txL, p. 14), expluiiis that there arc tAvo 
kinds of public seigneurie.s, that is, soAereigii ^.seigneurs, 
pf).sses.sing summum imperimn, and suzerains, “Les suzc- 
rainos sont cellos qui out puLssance sii])crieure inais non 
supreme.” Elst?whcrc he says that suzerainty is a form 
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of public seigneuries which has been “usur])t‘e par lea 
particuliers pour laquelle exprimer il nous a fallu forger 
un mot exprea, ot Tappeller suzerainetd, mot qui est aussi 
d'trange comme celle esjiece de seigneuries est abaurde” 
(p. 11). Loyseau adds, “Seigneurie suzeraine est dignity 
d*un fief ayant justice” (p. 38). Bousquet {Nomeau 
Dictumnaire de Droit) defines suzerain as **sup4rieur, 
cclui dont un fief relevait”; Rogulau (Glosmire du Droit 
Francois), “ superieur en quelque charge ou dignity autre 
que le roy.” The name does not occur in the Comae- 
tudines Feudorum^ or in Hotoman’s De Verbis Fetidalibus 
Commentaries, It was rare in feudal times in England. 
But it was used in France to describe a feudal lord, the 
supremo suzerain being the king. lilerlin, under “suze- 
rairiete,” shows that the word was not used by all feudiil 
writers in the same sense. (See also Butler’s note to Col:e 
o?i Zitt,, 191 a.) 

In modern times the term has come to be used as 
descriptive of relations, ill-defined and vague, which exist 
between powerful and dependent states ; its 
very indefiniteness being its recommendation. 
According to feudal law the vassal owed certain 
duties to the lord ; ho promised fidelity and service ; and 
the lord was bound to jierform reciprocal duties, not 
very clearly defined, to the vassal — Dominm vassallo 
conjtix et amicus dicitur. The relation between a lord 
and his vassals, implied in the oath of fealty, has been 
extended to states of unequal power; it has been found 
convenient to designate certain states as vassiU states, 
and their 8U])criors as suzerains. Originally and pro- 
perly applicable to a status recognized by feudalism, 
the term vassal state has been used to describe the 
subordinate position of certain states once parts of 
the Ottoman Empire, and still loosely connected there- 
with. Such are Egypt and Bulgaria. Iluniania, Servia, 
and Montenegro, once vaasal states, may now be regarded 
as independent. The relations of these states to the Otto- 
man Porte are very varied. Egypt has been variously 
descriliod as a vassal state or as a protectorate. But all of 
these pay tribute to the Sultan, or in some way acknow- 
ledge his supremacy (Ullmann, Volkerrecht, s. 16) ; M. de 
Martens {TraiU de Droit International^ 1883, i, 333, n.) 
thus defines the term : ** La suzerainetc': est la souveraineto 
limit^e exerc4e par le pouvoir supreme d’un t^tat sur un 
gouvernment mi-souverain,” a definition apidicable to 
protectorates, with which it is often confounded. Thus 
Mommsen (History of Rome) indiscriminately descrilies 
the supremacy of Borne over Armenia as “suzerainty” 
or “protectorate.” To illustrate the vague use of the 
word in modern diplomacy may bo quoted the descrip- 
tion of suzerainty given by Lord Kimberley, which Mr 
Chamberlain in the correspondence as to South Africa 
mentioned with approval : “ Superiority over a state ix)s- 
sessing independent rights of government subject to reser- 
vations with reference to certain specified matters” (1899 
[C., 9057], p. 28). 

M. Gairal {Le Proteetorat International) di.stinguishes 
suzerainty from "protectorate in these re8|)ects : {a) suze- 
proceeds from a concession on the part 
ntesMttd of the suzerain (p. 112); (b) the vassal state is 
•uMe» bound to perform s|)ecific services; and (c) the 
rmlaty* vassal state has larger powers of action than 
those beloi^ng to a protected state ; (d) there is recipro- 
city of obligation. According to M. Dosj^agnet, the term 
suzerain is applicable to a case in which a state concedes’ 
a fief, in virtue of its sovereignty {Essai sur le Pro- 
tectorat Intemattonal^ p. 45), reserving to itself certain 
rights as the author of this concession. 

Another writer draws these distinctions: (a) a state 
connected by protectorship with another previously eiyoyed 
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autonomy; the vassal state did not; (5) the protected 
state retains its nationality and its internal administration ; 
the vassal state acquires a distinct nationality ; (c^ the 
establishment of a jjrotoctorato modifies few of the insti- 
tutions of the protectorate state except as to foreign 
relations ; the establishment of a suzerainty changes Ihe 
institutions of the vassal state; (d) the protected state 
exercises its internal sovereignty a /jeu pr^s pleinement ; 
the vassal state remains subordinate in several respects ; 

; (e) while the protected state has the right to be assisted in 
case of war by the protecting state, but is not bound to 
defend the latter, the vassal state is bound to aid its 
suzerain (Tchomacoff, De la Souverainet^, p. 53). See also 
I Hachenburger, De la Nature Juridique du Protectorate 
I Hall thus defines vassal states ; “ States under the 
' suzerainty of others are portions of the latter which 
during a process of gradual disruption or l)y the grace of 
the sovereign have acquired certain of the powers of an 
independent community, such as that of making com- 
mercial conventions or of conferring their exequatur on 
foreign consuls. Their position differs from that of the 
foregoing varieties of states (protectorates, <kc.), in that a 
1 ►resumption exists against the possession by them of any 
given international capacity {International Law^ 4th ed., 
P. 31). 

Another suggested distinction is this: Suzerainty is 
title without corresponding power ; protectorate is powder 
without corresponding title (Professor Freund, Political 
^Science Quarterly^ p. 28, 1899). 

On the whole, usage seems to favour this distinction : 
w'hilc a protectorate flows from, or is a reduction of, the 
sovereignty of the protected state, suzerainty is conceived 
as derived from, and a reduction of, the sovereignty of the 
dominant state. 

As to the powder of making treaties, a vassal skite cannot, 
as a rule, conclude them ; such power does not exist unless 
it is specially given. On the other Land, a j)rotected state, 
unless the contrary is stipulated, retains the i) 0 wcr of con- 
cluding treaties (Bry, p. 294). 

There is one })ractical dijfierence between the two re- 
lations : while the protecting and protected states tend 
to draw nearer, the reverse is true of the suzerain and 
vassal states ; a protectorate is generally the preliminary 
to incorporation, suzerainty to separation. Sometimes it 
is said that the territory of the vassal state forms i»art of 
the territory of the suzerain ; a proi)Osition w’hich is true 
for some purposes, but not for all. 

All definitions of suzerainty are of little use. Each instru- 
ment iu wliich tlie word is used must bo studied in order 
to ascertain its significance. Even in feudal times suze- 
rainty might be merely uominal, an instance in point being 
the suzerainty or over-lordship of the Papacy over Naples. 
In some cases it may be said that suzerainty brings no prac- 
tical advantages and implies no serious obligations. Among 
the instances in which the term is actually used 
in treaties are those : the General Treaty, Peace ^^tmacss 
of Paris, 1856 (Article 21 and 22), recognized 
the suzerainty of Turkey over the Danubian 
Principalities, Moldavia and Wallachia, modifying the 
“sovereignty” of Turkey recognized by the Treaty 
of Adrianople. “Les Principaut6s de Valachie et de 
Moldavia continueront k jouir, sous la suzerainet4 de la 
Porte et sous la garantie des Puissances contractantes, dos 
privileges et des immunit6s dont elles sont en possession.” 
The convention of 19th August 1858 (Hertslet, x. 1052) 
organized the then Principalities “under the suzerainty 
of the Sultan” (Article 1), The internal government 
was to be exercised by a Hospodar, who received his 
investiture from the Sultan, the sign of vassalshqj, it has 
been said (Tchomacoff, p. 45). The autonomy of these 
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vaBsal states has been fully recognized by the Treaty of | 
Berlin of 1878 (Article 1). In the Interpretation Act, 
1889, B. 18 (5), “suzerainty” is used to describe the 
authority of the sovereign over native princes. 

The word suzerain is used in the Pretoria Convention 
of 3rd August 1881 between the British Government and 
the late South African Bepublic. The convention (by its 
preamble) granted to the i^abitants complete self<govern> 
ment, “subject to the suzerainty of her Majesty,” and 
this suzerainty was reaffirmed in the articles. Even when 
the convention was being negotiated doubts arose as to 
its meaning, and legal authorities were divided as to its 
effect (see speech of Lord Cairns, Hansard^ 269, p. 261 ; 
Lord Selbome, 260, p, 309 ; answer of Attorney-General, 
260, 1534). It was doubtful whether territory could 1)0 
ceded by the Crown of its own authority ; and if the power 
existed the cession could, it was said, be made only by 
virtue of clear words. From the articles substituted in 
the London Convention of 27th February 1884 for those 
of 1881, the word “suzerainty” was omitted. Fresh 
doubts arose as to the effect of this omission; and a 
correspondence on the subject took place between the 
British Government and the Government of the Republic 
before the outbreak of hostilities in South Africa, the 
former maintaining that the preamble of 1881, by which 
alone any self-government was granted, was still in force, 
and therefore that the suzerainty — whatever it involved 
— remained ; the Transvaal Government, on the other 
hand, contending that the suzerainty had been abolished by 
the substitution of the 1884 convention for that of 1881. 
Writers on international law differ greatly as to the exact 
position of the South African Republic under the laU»r 
convention. Some considered it an independent sovereign 
state. Mr Taylor {A Treatise of Intermtiomil Public 
JLaWy p. 174) treats the Transvaal after the convention of 
1884 as a “ neutralized state only part sovereign.” Other 
writers describe the relation as that of a protectorate 
(see Professor Westlake, Rews de Droit International, 
1896, p. 268 et seq,). Professor do Louter defines it as 
“ une servitude du droit des gens (sorvitus juris gentium), 
et qui differe de la servitude du droit prive en ce qu’ello 
ne constituo pas un droit reel (jus in re alicna) mais un 
droit entre deux j^ersonnes de droit International (subjecta 
juris gentium) (Revue de Droit International, 1899, p. 
330). Dr Von Liszt (Das Vblkerrecht, p. 331) treats the 
South African Republic as an example of a half sovereign 
state. M. Gairal describes it as a vassal state. Probably 
the soundest opinion is that the British Crown reserved no 
other rights than those expressly stated in the convention 
of 1884. 

See Stubbs. “Suzerainty, or the Bights and Duties of 
Suzerain and Vassal States,” 1882, Revue de DroU InierMUional, 
1896, pp. 89, 278.— WxsTLAKS. “ L'Angleterro et le Bepublique 
Sud-Africaine,” Revue de Drcii IntemationaX, 1896, ]). 268. — 
Bobkhak. Eineeiiige Abhdngigakeitsverhdllnim unter den nwdem 
Staaten, 1896.— Dr Ullmakn. Volkerrecht, fi, 16 (1898).— Tcho- 
MACOFP. De kt SauveraineU, 1901. — Jxllikek. Die Lehre von 
den SUuOenverHndungen, 1882. — Correspondence Relating to South 
African Republic, 1899 [C., 9507]. — Law Mojgazine, p. 418, 1900 ; 
iaw Quarterly Review, p. 122, 1896; Journal of Comparative 
Legislation, I., N.S., 432. (j, nf.) 

8y#af or SvEALAND, the middle of the three great 
territorial divisions of Sweden, embraces the counties 
of Stockholm, Upsala, Sddermanland, Yermland, Orebro, 
Vestmanland, Kopparl^rg, and the county of the city of 
Stockholm, with a combined area of 32,589 square miles, 
and population (1880), 1,343,305; (1890), 1,445,744; 
and (1900), 1,579,954. This is the region of lakes and 
islands, forests and mines, embracing Lak^s M&lar and 
BQelmar, Siljan, the upper portion of Wener, and a 
multitu^ of smaller sheets of water. 
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Sv^ndborflfi a seaport town of Denmark, ca^iital of 
Svendborg county, on the south shore of the island of Funen, 
29 miles by rail south from Odense, a picturesque old place, 
possessed of importance in tlie 13th century. The harbour 
is accessible to vessels drawing 20 feet. Svendborg manu- 
factures tobacco and earthenware, and lias boatbuilding 
yards and distilleries. The harbour is entered and cleared 
by some 5500 vessels of 250,000 tons annually, butter 
being the principal export, and iietroleum, coal, and iron 
the chief imports. Population (1870), 7184: (1890), 
8755; (1900), 11,543. 

Svendsen, Johann Soverin (1840 ), 

Norwe^an comiKiser. Born in Christiania, 30th September 
184(), Svendsen learnt the elements of music and violin- 
playing from his father, and after serving for some time 
in the army, and later touring as violinist with a 
W'andering troup of instrumentalists, he entered the 
Conservatorium at Leipzig through the aid of the king 
of Sweden. There David, Dreyschock, Hauptmann, and 
Richter were his masters. After another tour, wliieh 
extended to the British Isles, Svendsen spent a year in 
Paris, and in 1871-72 was leader of the once famous 
Euterj^ Concerts in Leipzig. In 1871 he married an 
American, and from 1872 to 1877 he conducted theCbiis- 
tiania Musical Society, while in 1877-78-79 he lived in 
Rome, London, and Paris. Since 1883 Svendsen has been 
Court Capellmeister at Copenhagen. Probably we haves 
to go back to Schubert to find a composer whose Oi)us 1 
has attained the wide popularity of Svendsen ^s A minor 
string quartet, while his Opus 3, the iKsautiful octet, 
carried his name almost at once the wide world over. 
Though Svendsen was at one time intimate with Wagner, 
the latter does not seem to have influenced his music, 
which includes two symphonies, an excellent violin con- 
certo, and a hackneyed romance for violin, as well as a 
number of orchestral rhapsodies. 

Swan, Joseph Wilson (1828 ), English 

physicist and electrician, was born at Sunderland on 
31st October 1828. After serving his apprenticeship with 
a chemist in his native towm, ho became first assistant 
and later jtartner in a firm of manufacturing chemists 
in Newcastle. Among its operations this firm included 
the manufacture of jdiotographic plates, and tlius S^^a:l 
w^as led to one of the advances in photography with which 
his namo is associated — the production of extremely rapid 
dry plates, which were the outcome of an original observa- 
tion made by him on the effect of heat in increasing the 
sensitiveness of a gclatino-bromido of silver emulsion. In 
1862 he patented the first commercially practicable process 
for carbon printing in photography. This dc|)endcd on 
the fact that when gelatine is oxixiscd to light in the 
presence of bichromate salts, it is rendered insoluble ai d 
non-absorbent of water. Swan took a surface of gelatine, 
dusted over with lampblack and sensitized with bichrom- 
ate of ammonium, and exposed it to light below a jihoto- 
graphic negative; the result was to make the gelatine 
from the surface downwards insoluble to a depth depending 
on the intensity, and therefore penetration, of the light 
w'hich had reaclied it through the negative. In this 
operation the surface of the gelatine was also rendered 
insoluble, and it therefore became necessary to get at its 
back in order to be able to wash away the ix)rtion8 that 
still remained soluble ; this was effected by cementing the 
insoluble surface to a fresh sheet of jjaper by means of 
indiarubber solution, ar.d then detaching the original 
support. It thus bwame jxissible to reach the soluble 
portions with water and to obtain a representation of 
the picture, though reversed as to right and left, in 
relief on the pigmented gelatine. This process has been 
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simplifiGcl and improved by subsequent workers, but in its 
essential features it forms the basis of some of the methods 
of photograpliic reproduettion most widely us(*d at the 
proseTit day. But Swan’s name deserves remembrance 
even more in connexion with the invention of the incan- 
descent electric lamp than with improvements in photo- 
graphic technique. Ho was one of the first to undertake 
the production of an electric lamp in which, as in the 
glow lamp of to-day, the light should be produced by the 
passage of an electric current through a carbon filament, 
and ho was almost certainly far ahead, in i)oint of time, 
of any other worker in the same field in realizing the 
conditions to he met and the difficulties to be overcome. 
So far back as 1860 he (Kmstructed an electric lamp with 
a carbon filament, which was formed by packing pieces 
of paper or card with charcoal powder in a crucible and 
subjecting tho whole to a high temperature. The carlK)n- 
ized pajKjr tlius obtained he mounted in tho form of a fine 
strip in a vacuous glass vessel and connected it with a 
l»attery of Grove’s cells, which though not strong enough 
to raise it to complete incandescence, were suliicient to 
make it red-hot. This w^as substantially the method 
adopted by Edison nearly tw’cnty years later, after 
various fruitless efforts I > make a i»ractical lairq) with 
a filament of platinum or a jilatimim alloy had convinced 
him of the unsuitability of that metal for tho purpose— a 
conclusion which Swan had reasoned out for liimself many 
years before. By the time Edison had hit ujK.m the idea 
of carbonizing pai>er or barnb(X> by heat to form the 
filament, Swan had devised the further inq^rovement of 
using cotton thread “ parchmentized ” by the action of 
sulphuric acid, a? id it was by the aid of such carbon 
filaments that on 20th October 1880 he gave at New- 
castle the first public exhibition on a large scale of 
electric lighting by means of glow lamps pra('tically 
identical with those now in universal use. In another 
method devised by him for tho manufacture of filaments, 
collodion was squirted into a coagulating solution and tho 
tough threads thus obtained carlionized by boat. Dr 
Sw'an has als > devoted attention to apparatus for measur- 
ing electric currents, t) tho improvement of accumulators, 
and to the conditions governing the cloctro-dcposition of 
metals. He w\'is elected a follow of tho lloyal Society in 
1894, and served os president of tho Institution of 
Electrical Engineers in 1898-99 and of the Society of 
Chemical Industry in 1901. In the last-named year he 
received the honorary degree of D.Sc. from Durham 
University. 

8WAnd|FOi an urban district and watering-place, 
Dorsetshire, England, in the Eastern [mrliamontary 
division of the county, 10 miles south-east of Wareham 
by rail. Tho pier, built in 1896, cost ;£ 10,000. The 
neighbourhood is a beautiful one. Corfe Castle lies 10 
miles north-west of the town. Purl)eck stone is largely 
exported. Popuiation (altered areab (1891), 2631 : 
(1901), 3384. 

8wAflS0A| a seai)ort and municipal (extended 1889), 
county (1888), and parliamentary borough, Glamorgan- 
shire, Wales, at the mouth of the Tawe, on Swansea Bay, 
202 miles by rail west of London. The seat of a suffragan 
bishop since 1890, Swansea is divided into 10 w^ards under 
a mayor, 10 aldermen, and 30 councillors. In 1885 the 
parliamentary representation was increased to 2 meml^ers. 
There are 25 church^, 2 Catholic churches, and over 60 
Dissenting chapels ; also a female training college, inter- 
mediate and technical instruction schools, museums, art 
galleries, public libraries, and many board and National 
schools. The market has been rebuilt at a cost of 


£26,000. Victoria Park (16 acres) was opened in 1687, 
and there are several other j)arks and pleasure-grounda 
In 1891, 3442 }>er8oh$ were engaged in the manufacture 
of tin and tin goods, about thrce-(]uarters of the whole 
British output of tin-plate being manufactured within 
a dozen miles of the port; 1192 in the manufacture of 
cop|)er and copper goods, 1731 in iron and steel manufac- 
tures, 341 in the manufacture of zinc and zinc goods, and 
831 in mining. There are 3 daily newspajws. In con- 
nexion with the docks, covering over 60 acres, there are 30 
hydraulic lifts (shipping up to 10 tons of coal a minute) 
and 62 hydraulic cranes. In 1888 the tonnage of the 
vessels registeitjd was 59,565 tons; in 1898, 46,985 
tons; in 1900, 56,090 tons. In 1890, 4778 vessels of 
1,499,529 tons entered and 4593 of 1,464,587 tons 
cleared; in 1900, 5042 vessels of 2,048,002 tons entered 
and 5004 of 2,053,116 tons cleared. The total value of 
the imi)orts of foreign and colonial merchandise in 1900 
was £4,682,400, against £2,724,572 in 1888. The total 
j value of the exports in 1900 was £5,961,000, against 
! £3,445,367 in 1888. Area of municipal and county 
i borough, 5963 acres; population (1881), 76,430; (1891), 
90,349; (1901), 94,614. The i)arliamentary representa^ 
tion is diN'ided between Swansea town and Swansea 
district, which latter includes i>art of Swansea borough, 
with the boroughs of Aberavon, Kenfig, Ijoughnor, and 
Neath. Area of Swansea town, 4863 acres; population 
! (1881), 50,043 ; (1891), 57,492. Area of Swansea district, 
10,719 acres; population (1881), 60,547 ; (1891), 59,875. 

Swanwick, Anna (1813-1899), English writer 
and philanthro])ist, was the youngest daughter of John 
I Swanwick of Liver[)ool, and was born on 22nd June 
i 1813. She was educated partly at home and partly at 
! one of the fashionable boarding-schools of the day, 
where she received tho usual education of accom])]ish- 
inents. Dissatisfied with her own intellectual attain- 
ments she went in 1839 to Berlin, wliere she took 
1 lessons in Gennan, Greek, and Hebrew. On her return 
! to London she continued these pursuits, alorg with the 
' study of mathematics. In 1843 api>eared her first volume 
I of translations, Selectiom from the Dramuie of Goethe and 
I livhiller. In 1847 she published a translation of f?chiller’s 
I Jnngfrau von Orleam ; this was followed in 1850 by 
. Fausty TemOf Iphiffeniej and Efjmont, In 1878 she 
j jmblished a complete translation of both i)arts of Fauetj 
! which appeared with lletsch’s illustrations. It passed 
through several editions, was included in Bohn’s series of 
translations, and ranks as a^ standard work. It was at 
tho suggestion of Baron Bunsen that she first tried her 
hand at translation from the Greek. In 1865 she i)ub- 
lished a blank verse translation of ^Eschylus’s Trilogy^ 
j and in 1873 a comi>lete edition of iEschylus, which 
: appeared with Flaxman’s illustrations. Miss Swanwek 
I is chiefly known by her translations, but she also published 
! some original wofle. In 1886 appeared JGfoois, mir Bext 
Friends and Deadliest Foes ; in 1888, An Utopian Di eam 
and Iltm it may be Realized; in 1892, Poefs, the Inter- 
preters of their Age; and in 1894, Evolution and the 
Religion of the Future, Miss Swanwick W’os interested 
in many of the social and philanthropic movements of her 
day. In 1861 she signed John Stuart Mill’s petition to 
Parliament for the political enfranchisement of women. 
She he]|)ed in the higher education movement, took part 
in the foundation of Queen’s and Bedford Colleges, and 
continued to take a sympathetic interest in the movement 
which led to the opening of the universities to women. 
Her work was acknowledged by the University of Aber- 
deen, which l^stowed on her the degree of LL.D. She 
died in November 1899. (a. x.) 
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Swat is the territory on the north-west frontier of 
India which is comprised in the Swat valley, and does not 
include that which is drained by its great affluent the 
Fanjkora. The Swat river rises on the southern 8 loi)e 3 
of the Hindu Koh or Davcl mountains, not far from the 
sources of the Qilgit river, and it joins the Kabul between 
Michni and Naoshera. Only that portion of the valley 
which lies beyond the Peshawar frontier hills, and which 
is reached by the Malakand, the Shahkot, and other passes 
from the south, is Swat. To the east are the indei)endent 
hill provinces of Tangir, Kohistan, and Buner, all bor- 
dering the Indus, and to the west are Dir and Bajaor, 
which absorb the Pai^jkora. 

Swat was better known to the ancients, and to the warriors of 
Baba’s time, than it was to us until the frontier risings of 1895- 
1896 gave our surveyors the opportunity of visiting the country. 
The ancient name of the river was Suastos, and that of the Panj- 
kora, Ghoura, under which names they figure in the history of 
Alexander’s campaign. The site of the city Massaga, the capital 
of tlie Assakeni, is supposed to ho near the niodoni Maugtaor. 
But since the adoption of the Khaihar as the main high road from 
Kabul to India the Swat routes had passed into oblivion. Only 
the lower portion of the Swat valley, where the river intervenes 
between Malakand and the passes leading to Dir from the Panjkora, 
is of military significance. The upjwr valley is closely gripped 
between mountain spurs strutcliiiig southwards from the Hindu 
Koh, rising to 15,000 feet on one side and 19,000 on the other, 
leaving hut a narrow space between their rugged summits and the 
banks of the river. The valley, narrow though it is, an<} traversed 
by the worst conceivable type of hill track *4, contains many villages 
or hamlets, and is pretty thickly populated. 

The dominating race in Swat is tl»o Yusufzai, an Afghan ]ieo]tle 
who migrated hither from the Kandahar country within historic 
periods. They are a line, manly race, living under tiihal laws 
which encourage activity and independence. There are many 
Yusufzais in the pay of the Indian Government, and they are 
reckoned amongst the beatof Government servants. 1 1 idden amongst 
the valleys of the higher mountain slopes there are still to be found 
A remnant of the old Buddhist population, a people allied to the 
Tibetans, about whom very little is at present known. Beyond 
the post of Malakand, Iho chief point of importance to us is Chak- 
dana, where a fort has been built to protect tho bridge ac.ross the 
Swat river. Ohakdana maintained a gallant defence against tho 
tribespeople in 1897 when Malakand was attached. 

The relative distances to Chitral by tho Gilgit route and by 
Swat may be estimated as follows UaiMiead at Rciwal Pimli to 
Gilgit about*400 miles; Gilgit to Chitral, 200 iniles ; total, 600. 
From the railway at Dargai (to which point the line will ultimately 
reach), at the southern foot of the Malakand Pass, to Chitral, about 
150 miles, or one-fourth of tho Gilgit route distance. 

The Government of India’s ])olitic.al and survey reports for 1896- 
1897, and Bellew’s report on tho Yusufzais, are tiie best recent 
authorities on the subject of Swat. (t. H. H*.) 

SWfttOWy a treaty port in the ])rovince of Kwang- 
tung, China. The trade has shown a reasonable develoj)- 
ment, the total value in 1899 having been H. taels 
44,030,750 (£0,834,000) as compared wdth 11. taels 
21,176,000 (£5,838,000) in 1880, the silver valuation 
(taels), however, more nearly representing the volume; 
that is to say, while the tael valuation shows an increase 
of 107 per cent., the pound sterling valuation shows an 
increase of not more than 17 jxjr cent. Of the imiK)rts 
(£4,794,000 in 1900), consisting princiimlly of cotton 
goods and opium (each to the extent of*over half a million 
sterling), with kerosene oil, tin, flour, fish, and rice, some 
59 per cent, ranks os native Chinese trade and 41 i>er 
•cent, as international trade. Sugar (£843,750 in 1900) 
is the principal exj^ort ; other articles being i)ai)er, cloth, 
tobacco, fruit, beans, and bean cake and bean oil. The 
shipping which entered in 1900 amounted to 2127 vessels 
of 2,185,550 tons. Tho former turbulent and anti-foreign 
character of the people has much toned down of late years. 
There arc now numerous missionary stations within the 
riistrict. 

SWAZl^landi a metuutainous country of British 
South .Airica, alx)Ut 3000 square miles in area. Lying 
on the eastern border of the Transvaal, between the 
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Drakensberg and Lobombo ranges, it is separated from 
the Indian Ocean by a strip of territory ktiown as 
Tongaland, recently incorporated with Zululand (Natal). 
The Swazies are a branch of tho Bantu family, and 
arc a comparatively industrious and intelligent moun- 
tain tribe. They are closely nlliod to the Zulus, 
whom they resemble in appearance, and they poasess 
equally fine physique. Swazieland was first constituted 
a i>etty native state in 1843, when the Barabuza 
people und(‘r their chief, Swaze, rose against their Zulu 
oppressors, and according to custom took their name 
from the founder of their chieftaincy. In 1855 tho 
Swazies, in order to get a strip of territory Ixjtween 
themselves and the Zulus, ceded to the Transvaal a 
narrow piece of land on the Pongola. Ton years later, 
in response to tho demands of the Zulus, this boundary 
was again altered. 

In the l^rctoria Convention, which came into existence 
between Great Britain and the Transvaal after the retro- 
cession of the Transvaal in 1881, the following clause was 
inserted esi^ecially dealing with the Swazies : “ The inde- 
pendence of the Swazies within the boundary line of 
Swazieland, as indicated in the first article of the Con- 
vention, will be fully recognized.” A similar provision was 
also made in the London Convention of 1884, wdien a new 
set of articles was substituted for those of the Convention 
of 1881. Neither of these charters of freedom proved of 
much value to the Swazies, In 1880 tlio governor of 
Natal received a i)aper from Um])andino, tho chief of tho 
Swazies, stating that IMct Joulu^'t liad called on him 
and requested him to sign a j^aper saying that ‘Gieand 
all the Swazies agr(*od to go over and recognize the 
authority of tho Jhn'r Government, and have nothing 
more to do with the Knglish.” On liis refusal tlic Bocr.s 
replied to him, “Why do you refuse to sign the j)apcr1 
You know wo defeated tlie Englisli at Majuba.” The 
Boers further adilcd that if tho Swazies were relying on 
the British, they were leaning on a broken reed, and 
would find themselves left in tho lurch. Subsequently 
to this incident Unibandinc ai»])lied to the Colonial Ofilco 
for British protection, but without result. Later on, in 
1887, both Boers and gold prospectors of all nationalities 
W’^ere overrunning his country, and ITmbandine asked fer 
a British resident. This request was also refused. The 
Boers now detennined to adoj^t towards Sw’azicland the 
l)olicy wdiich liad j)roved so successful in Zululand. A 
colony of Boers settled within the Swazio territories and 
proclaimed “ The Little Free State.” Unibandinc was then 
at length induced to ask the Transvaal for annexation. 
The Tmnsvaal applied in 1889 to Great Britain for per- 
mission to accede to this requcist, but the British Govcni- 
incnl replied that the only intervention to which they 
could consent must be a dual one. C’onscquently a joint 
commission w^as ai>poinied to visit Swazieland and report 
on the condition of things there. Sir Francis de Winlon, 
the English commissioner, who was accompanied by 
Generals Joubert and’Smit on behalf of the Transvaal, 
reijortcd that Umbandine had already granted concessions, 
such as “^K)stal, telegmphic, hanking, customs,” <Src., to tho 
Transvaal, and concessions of mining and grazing rights 
to various adventurers. Ho therefore (onsidered a British 
Protectorate inadvisable and impracticable, and recom- 
mended that the South African Bepublic should lx* alJoi^ed 
access through the country to tho sea, provided (Ist) that 
England should have the first right to such jiort if the 
Transvaal ever gave it up, and (2nd) that the 'Iransvaal 
should join the Customs Union, This offer, although 
ratified by a Convention in 1890, when the dual control on 
the part of Great Britain and the Transvaal over Swazio- 
land was arranged, w’as not finally accepted by the 
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Transvaal, as th^ objected to the clause about the Cu^ 
toms Union, In 1893 a further conference on the Swazie 
question took place between Sir Henry Loch and I^sident 
Kruger, the result of which was that the administration 
of Swazieland, with certain reservations as to the rights 
of the natives, was practically made over to the South 
African Republic. The Swazios at this time were governed 
by a queen regent, who bitterly resented the arrangement 
come to between Sir 11. Loch and President Ejuger, and 
refused to sign the agreement. In the following year six 
Swazie envoys visited England for the purpose of asking 
the Queen to take Swazieland under her protection. In 
view, however, of the arrangement come to, this petition 
had to Ikj refused. In 1894 a Convention was formally 
signed between England and the Transvaal, and the Boers, 
in spite of the Swazie opposition, assumed administration 
of the com itry. Ubanu was installed by them as paramount 
chief. 

The Boers* object in intriguing to acquire Swazieland 
wtis not merely that of extending their territories. They 
cherished above all things the idea of gettiTig a road 
through the country to a seaj>ort of their own — Kosi 
Bay, from which a railway has now been projected to 
Standerton on the Durban-Protoria lino. But inasmuch 
as their acquisition of Swazieland was profoundly dis- 
tasteful to the Swazies thonistdves, and \?as at variance 
with the whole spirit of both conventions, England 
was justified in deciding that this policy of exi^aiision 
could not bo tolerated indefinitely, and after strong 
representations from Sir Henry Loch she declared a 
protectorate over Tongaland, thus blocking the Boers* 
farther progress towards the sea. In 1898 the Boer ad- 
ministration of Swazieland again called for a pix)test from 
the British Government, who j)ointed out that the Boers 
were not fulfilling the terms of the Convention of 1894, 
which reserved certain privileges and rights of self- 
government to the natives. The war of 1899 diverted 
attention from the Swazies, but after the flight of the 
sanguinary King Ubanu in 1898, a provisional govern- 
ment was carried on at the chief kraal by the queen 
regent; and in the absence of any white control a 
good many excesses were committed. Under the Boer 
r«5gim0 “concessions** of various public interests were 
acquired by the Transvaal Government, and various 
other concessions wore granted to private individuals, in- 
cluding “banking.** 

In 1899 the European inhabitants of Swazieland were 
estimated by Mr Allister M. ^filler, for several years a 
resident in the country, at about 1600. The natives are 
estimated at between 70,000 and 80,000. The imports 
are valued at £90,000; exports, £26,000. This dis- 
crepancy is due to the fact that the larger mining and 
land companies with’ auriferous and other mineral areas 
have hitherto s^jent a good deal more on their mines 
than they have been able to recover. Under more 
favourable auspices the auriferous belt, stated to be about 
250 square miles in extent, might prove to contain 
payable mines. In addition to gold, tin, copper, and 
cod are said to bo among the mineral resources of 
the country. Swazieland offers decided inducements to 
the stock farmer and agriculturist. Water is plentiful, 
and the general character of the country is much like 
that of Natal. It is believed that out of the five million 
acres which the country contains, at least two millions 
are adapted to the requirements of the small agriculturist. 
The soil is in many parts rich, and the climate is genial 
and healthy, except in some of the deeper valleys. 

Thkal. History of SmUh 4/Wca.— Mitxir. “Swazieland,” 
Journal Boyal Cdonial Pratt. Leading Paints in 

South d/rican History, (a. P, H.; A. H. K.) 


Sweatififf System.— The “sweating system*^ 
is a term loosely used in connexion with oppressive indus- 
trial conditions in certain trades. This “ system ** originated 
early in the 19th century, when it w'as known as “the 
contract system.** Contractors supplying the Government 
with clothing for the army and navy got the work done 
by giving it out to sub-contractors, who in some cases 
made the garments or boots themselves with the assistance 
of other workmen, and in others sublet their sub-contracts 
to men who carried them out with similar help. After- 
wards this plan was adopted in the manufacture of ready- 
made clothing for civilian use, and of “ bespoke ’* garments 
(made to the order of the customer). Previously the 
practice had been for coats, <kc., to be made up by work- 
men employed on the premises of the master tailor or 
working together in common workshops, but in either case 
directly employed by the master tailor. The new plan 
brought a large number of workpeople possessing little 
skill and belonging to a very needy claims into competition 
with the regular craftsmen ; and in consequence a fall in 
wages took place, w^hich affected, to a greater or less 
extent, the whole body of w'orkmen in the tailoring trade. 
The work was done in overcrowded and insanitary rooms, 
and the earnings of the workers were extremely low. In 
1850 a vigorous agitation against “ the sweating system *' 
was commenced, based mainly upon a series of articles in 
the Morning Chronicle^ which w^cre followed by a pam- 
phlet, Cheap Clothes and Hasty^ written by Charles 
Kingsley under the name of “Parson Lot,** and by his 
novel Alton Loche, Kingsley and his friends, the Christian 
Socialists, proposed to combat the evils cf the sweating 
system by promoting the formation of co-operative work- 
shops; and several experiments of this nature were 
made, which, however, met with little success. Except 
that in 1876-77 the outcry against the sweating system 
was renewed (principally on the ground of the risk of 
infection from garments made up in insanitary surround- 
ings), the matter attracted little public notice until 1887, 
when the system again came into prominence in con- 
nexion with the immigration of poor foreigners into East 
London, w^here largo numbers of these people were em- 
ployed in various trades, especially in the tailoring, boot- 
making, and cabinet-making industries, under conditions 
generally similar to those complained of in the earlier 
agitations. In 1888 a Select Committee of the House of 
I^rds was appointed to inquire into the subject; and 
after a lengthy investigation — in the course of which 
evidence was given by 291 witnesses in relation to tailor- 
ing, boot-making, furriery, shirt-making, mantle-making, 
cabinet-making and upholstery, cutlery and hardware 
manufacture, chain and nail making, military accoutre- 
ments, saddlery and harness-making, and dock labour — 
this committee presented its final report in April 1890. 
The committee found themselves unable to assign an 
exact meaning to the term “sweating,** but enumerated 
the following conditions as those to which that name was 
applied: — “(1) A rate of wages inadequate to the neces- 
sities of the workers or disproportionate to the work done ; 
(2) excessive hours of labour ; (3) the insanitary state of 
the houses in which the work is carried on.” They stated 
that, “as a rule, the observations made with respect to 
sweating apply, in the main, to unskilled or only partially 
skilled workers, as the thoroughly skilled workers can 
almost always obtain adequate wages.” With regard to 
the sweating system, the committee declared that this 
cannot be regarded as responsible for the industrial condi- 
tions descril^d ; for “ the middleman is the consequence, 
not the cause of the evil ; the instrument, not the hand 
which gives motion to the instrument, which does the 
mischief. Moreover, the middleman is found to be absent 
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in many eases In which the evils complained of abound.” I 
While, on the one hand, we find, as pointed out by this ' 
committee, that sweating” exists without the presence 
of the middleman*’ (the fact being that many grossly 
underpaid workpeople are in the direct employment of 
large firms), it is, on the other hand, no less true that the 
“middleman” (i.«,, subordinate employer) is common in 
numerous trades in which there is no trace of any such 
oppression of the workpeople employed by the sub-con- 
tractors as is denoted by the term “sweating.” Thus, for 
example, in shipbuilding in many cases men work in 
squads, the leading workmen employing their own helpers ; 
in the cotton trade the mule-minders engage and pay their 
own piecers, and the weavers their own tenters ; in the 
manukcturod iron trade, in mining, ike., a good deal 
of work is done under sub-employers employing their own 
assistants, none of these sub-contractors being alleged to 
“sweat** their helpers. There is, in short, no system of 
employment which can properly be called “ the sweating 
system.” At the same time, wherever workers possessing 
a small degree of skill and deficient in organization are 
employed under a number of small masters, there “ sweat- 
ing ” is likely to obtain. 

The common idea, that the “ sweater ** is an unscrupulous 
tyrant, who fulfils no useful function, and who makes 
enormous profits, has no counterpart in fact. Whatever 
may have been the case in earlier days, before the inter- 
necine competition of the “middlemen” had time to 
produce its inevitable effects upon the position of these 
sub-employers, it may now be considered to be beyond 
dispute that the small master (“ sub-contractor,” “ garret- 
master,” “ fogger,” &c.) usually works at least as bard as 
his employ<^s, and that his gains are, as a rule, no more 
than a fair return for the work which he performs — work 
which in many instances consists in doing some difficult 
part of the job, and in all cases in organizing the labour 
engaged. So far as concerns the “manufacturer,** by 
whom the “ sweater ** is employed, and who is clearly the 
causa causans of “the sweating system,” for him the 
practice of getting his work done in outside workshops is 
undoubtedly convenient, especially in localities where rent 
is high, because he is saved the expense of providing 
accommodation for those who do his work. He is also 
free from restrictions as to the subdivision of labour and 
the employment of a certain class of workpeople which 
the sentiment of the regular factory workers would 
impose upon him. The regular tailor, for example, thinks 
that no one who has not, by a lengthy period of tuition, 
acquired the capacity to make a coat “ right out ” ought 
to be allowed to enter the tailoring trade. But in the 
workshop of the sub-contractor tho work is split up 
into fractions, each of which is soon learned, so that it 
becomes possible to introduce into the trade' persons pos- 
sessing no previous training, and generally willing to work 
for wages far lower than those to which the regular 
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tailors consider themselves entitled, and which, so long as 
they are not exposed to the competition of these outsiders, 
they are usually able to secure. On the other hand, while 
it may suit the manufacturer, anxious to keep down the 
cost of production, to give his work out to middlemen, it 
is beyond question that any form of tho “ small master ” 
system is necessarily liable to abuse in many directions. 
Among these small masters the eagerness to secure em- 
ployment is usually so keen, that the work is often taken 
at a price too low for it to be possible for these sub- 
employers to pay to their workpeople wages adequate to 
provide the reasonable requiremefits of w’orking-class life. 
The workshops of the iniddlctncn are scattered over largo 
districts, end these little masters frequently remove their 
business from one house to another. Both of these are 
circumstances which tend strongly to make efficient 
regulation by the factory and the sanitary inspectors very 
difficult. Not seldom, especially when trade is brisk, 
these work-places are overcrowded in a manner injurious 
to health, and in not a few cases tlieir sanitary conditiem 
is defective. It will readily bo understood that combina- 
tion among the people employed in these num(?rous small 
isolated work-places is much less easy than among the 
compact bodies of workers employed in large factories, so 
that any attempt to resist oppressive conditions of em- 
plo 3 rment by trade union organization meets wdtli serious 
obstacles. But perhaps the worst of all tho fcnluri's 
which this niethod of manufacture presents is tho absence 
of motor power and machinery. The fact that a manu- 
facturer lias laid out a large sum in plant, thus entailing a 
heavy expenditure in “standing charges,” necessarily 
induces him to do his best to make employment regular. 
In the little outside w'orkshop, on the other hand, lengthy 
spells of enforced idleness are followed by short periods of 
most severe toil, during which the hours of daily labour 
are prolonged to an inhuman extent. At tho same time, 
the workpeople employed in the ill-equipped workshop of 
the little master are competing with the much more efficient 
production of the factory provided with labour-saving 
machinery driven by steam or other mechanical power; 
and in many cases their only chance of retaining the w^ork 
under these circumstances is to take it at starvation prices. 
But the progress of invention moves fast, and antiquated 
methods of production are gradually being abandoned. 
Already, in many of tho trades in which the sweating 
system has hitherto largely prevailed, especially in tlie 
tailoring, tho boot-making, the cabinet-making, and tho 
nail-making industries, the factory system is coming so 
far to tho front in tho race for cheapness of production 
that, although in certain industrial centres, in which the- 
rents of factories are high and a specially abundant supply 
of needy and unskilled workpeople is available, a good 
deal of work is still given out to small outside masters, 
the proportion of the total output manufactured in this 
i manner is day by day diminishing. (d. sch.) 


SWEDEN. 


I. Gxoouapht and Statistics, 

S WEDEN forms the eastern and larger portion of the 
Scandinavian peninsula, extending from 69"* 3' 2r 
to 65* 20* N. It is separated from Norway on the W. 
by the Kdlen mountains, and from Finland, on the N.E., 
by the TomeA Elf, together with its tributary the Muonio 
Elf. On the E. and S. its shores are washed by the 
Baltic Sea, and on the S.W. by the Sound and the 
Cattegat, which separate it from Denmark. 


Area and Fopulatim. — For administrative purposes the 
kingdom is divided into 24 governments (Itin) besides 
the capital ; their respective areas and populations at the 
end of 1901 are given in the table on tho following page. 

An older division of the country that still maintains itself, being 
based on the physical features, is that into provinces. Of the^ 
Sk&ne embraces governments Nos. 11-12 in the 
SmAlsnd (and Oland). Nos. 6-8, An. The argest of tho provinces 
is Lopl^d, which consists of the inloml districts of Ko^rnm«nts 
24 and 26, and lias an area of about 4.>, 000 square niilw, with a 
population of 61,234. Only 6000 of these, however, are Upps. 

o. IX. — ~ 1 5 
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Lan. 

Square 

tiiiUiS. 

i 

Population. 

Ptipolatlon 
per sq. mile. 

1. Stockholm (city) . 


303,356 

23,851 1 

2. Stockholm (rural) 

3,015 

176,281 

58*5 

3. Upsala 

2,051 

125.043 

61*0 

4. Sodennaiiland . 

2,831 

167,888 

63*8 

5. Ostergbtlarid 

: 4,264 

281,657 

661 

6. Jonkoping . 

7. ICronoDorg . 

4,447 

203,746 

45*8 

3,825 

159,266 

41*6 

8. Kalmar 

4,456 

228,177 

61*2 

9. Gotland 

1,219 

52,828 

43*3 

10. Blekingo . 

1,164 

146,787 

1261 

11. Kristiaustad 

2,188 

219,459 

88*2 

12. Malmuhus . 

1,864 

1,900 

413,421 

2*21 *8 

13. ITalland 

141,344 

74-4 

14. Gotuborg an<l Bohns . 

1,948 

340,402 

174*7 

1.5. Elfsborg 

4,912 

3,273 

280.101 

57*0 

16. Skaraborg . 

17. Vermlaiid . 

240,907 

73-6 

7,459 

254,975 

84*2 

18. Orebro 

3,511 

196,462 

56*0 

19. Vcstmanland 

2,612 

149,382 

57*2 

20. Kopparberg 

21. Gefleborg . 

11,522 

7,613 

220,116 

191 

241,420 

31 *7 

22. Vestemorrland . 

9,856 

234,968 

23-8 

2.3. Jemtiand . 

19,675 

112,761 

6*7 

24. Vosterbutten 

22,771 

145,961 

6*4 

25. Norrbotten . 

40,870 

138,630 

8*4 

The four great lakes . 

, 3,.516 

1 

Total 

' 172,X75 

5,175,228 

29*9 


In 1870 the number of inbibitants was 4,168,525; in 
1900 (tlie last census), 5, 1.36,441. In 1901 the 5,175,228 
inhabitants comprised 2,526,179 males and 2,649,049 
females. The greatest increase of the pojmlation during 
the last twenty years of the 19th century took place 
in Norrland. As regards the rest of the kingdom, the 
rural population during that period in general remained 
stationary or decreased, whereas the urban population 
increased very greatly. In 1870 the town j) 0 ]mlation 
formed 12*9 per cent, of the whole; in 1890, 18*8 per 
cent.; and in 1901, 21-7 percent. The populations of 
the principal towns at th(^ end of 1901 were: — Stock- 
holm, 30.3,356 ; Gdtoborg (Clothenburg), 132,111; Malmo, 
62,954; Norrkdping, 41,549; Gofle, 30,146; Helsingborg, 
25,164 ; Karlskrona, 21,607 ; Upsala, 23,802 ; Jonkoping, 
23,519; Orebro, 22,807; Lund, 16,493; Borfls, 16,004; 
Halmstad, 1.5,.567 ; Sundsvall, 15,087. 

Movement of Population , — ^Thc average number per 
annum of marriages, living births, and deaths per 1000 
inhabitants in the years stated were : — 


Years. 

:ilrtrri.ipes. 

l.inns iJiit.hs. 

Dentils. 

1871-80 

6-81 

30-5 

18-3 

1891 95 

5*76 

27*4 

16-6 

1896-98 

6-01 

26*8 

15*9 

1899 

6*24 

26*2 

17*6 


The figures for the years 1891-95 were lower than those 
for any other European country, with the exception of 
the birth-rate for France. The rate of mortality more 
especially docreased^in towns, falling from 24*1 per 1000 
inhabitants in 187*1-80 to 18-0 in 1891-95. During 
the same period the rate among children in the first 
year of life decreased from 129*9 to 104*0 per 1000 
children born living. About 10 per cent, of the births 
are illegitimate. The censuses of 1870-90 showed that 
the several classes of occupation engaged the following 
percentages of the population : — 


Class of Occupation. 

1R70. 

1880. 

1800. 

Agricultiire 

71*87 

67-42 

60-02 

Mining and manufactures . 

14*71 

17 75 

22-72 

Commerce and transport . 

5*06 

7*14 

8-92 

Public services, Ac. . 

8*36 

7*69 

7-44 


Consequently the number of persons employed in agri- 


cultural pursuits formed even in 1890 more than throo* 
fifths of the total population ; but as the development of 
the country since that date has proceeded continuoudy, 
the ratio has steadily decreased, the number of those 
engaged in manufactures having greatly risen. 

B^igion - — The census of 1890 registered only 49,768 
adherents of creeds other than the Lutheran. These were 
for the most part Baptists and Methodists; there were 
1390 Roman Catholics and 3402 Jews. 

Ed‘ucation,-^T>\XTmg recent years the Swedish system of 
instruction in sloyd has particularly attracted attention. 
The education in primary or national schools has been 
gratuitous and compulsory for sixty years, and hence it is 
now rare to come acrass any adult wlio is unable to road 
and write. The cost of maintaining the primary schools 
is little more than a million sterling, of which the State 
contributes about one-fourth and the l(Kal districts the 
remainder. There were 11,981 primary schools in 1901, 
with 833,601 pupils and 6367 male and 10,257 female 
teachers. There arc, furthermore, the specifically Scandi- 
navian institutions called peasant high schools, for the 
further education of the niral population, 29 in number, 
with 1510 pupils. Secondary instruction is provided for 
boys at 75 public schools entirely maintained by the State, 
with 18,085 pupils. Education of a similar standard is 
jirovided for girls at some 1 20 private schools (about 13,000 
pupils), supported in part by grants from the State and 
the local districts. The State universities at Upsala and 
Lund now have 1546 and 693 students respectively. 
The medical college at Stockholm has about 300 
students. Private subscriptions have enabled two in- 
dependent universities to be founded, one at Stoc*kliolm 
and the other at Gothenburg. In addition to a large 
number of technical, forestry, and agricultural schools of 
a lower grade, there are, for more advanced teaching, 
the technical high school at Stockholm (428 students), 
Chalmor’s College at Gothenburg, the college of forestry 
at Stockholm, the agricultural colleges at Ultima and 
Alnarp, and the dairy college at Alnarp. At Stockholm, 
too, is the gymnastic central institute, where the teachers 
of the Swedish system of gymnastics receive their training. 
Among the scientific and liters-ry societies are noted the 
Swedish Academy, consisting of 18 members, which was 
instituted in 1786 by Gustavus III., after the ]>attem of 
the Acad^mie Frangaise, for the cultivation of the Swedish 
language and literature, and the Academy of Science, 
founded in 1739 by Linnaeus and others for the promotion 
of the natural sciences. Among other things, the former 
distributes one and the latter two of the prises of the 
Nobel Institution. A fourth prize is distributed by the 
Medical College at Stockholm. 

Piruime, — The revenue and expenditure wore estimated iu the 
national bndpt for 1903 at £9,497,000. The sources of income 
were principally: Customs, £2,671,000 ; excise on Swedish brandy, 
£1,074,000 ; on Swedish sugar, £578,000 ; income from State rail- 
ways (net), £385,000; from domains, £601,000; income and pro- 
perty tax (to bp pauFiii 1903), £889,000; surplus from 1901, 
£876,000. This surplus has been constant during recent times. 
On the expenditure, side the following items appeared : Army, 
£2,832,000; navy, £988,000; education, £992,000; interest and 
amortization of debt, £659,000 ; railw^ay rolling stock and railway 
construction, £339,000. To these items must be added an additional 
sum of £812,000 for railway construction to be covoi-ed by loans. 
The national debt, the existence of which is almost exclusively 
due to railway constniction, amounted on Slst December 1900 to 
£18,607,214. To balance it were the following : Funds, £14,296,154 ; 
railways, £21,264,544; real estate, £18,964,648 (whereof domains, 
£7,657,400) ; to these may be added the funds of tlie Riksbank. 
The commnnal revenues amounted in 1899 to £4,772,045 ; their 
expenditure to £5, 636, 948. Ou the revenue side may be mentioned 
the following items : Income and property tax, £2,261,805 ; proceed! 
of the sale of spirits (the Gothenburg system is genondly intro- 
duced), £425,483 ; contribution finm the Treosuiy, £388.721. On 
the expenditure side : Primary acdiools, £1,064,141 ; administration 
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of the poor laws, £760|141 ; Ohurcli purposes, £625,007. Tho 
liabilities of the commuaes in 1876 were £8,262,512, and iu 1S99 
£12,478,470 ; their assets, £20,699,611 in 1899. 

Army anA Navy, — General military service was introduced in 
1885. The standing army is divided into two classes : there are 
the Vdrfvadet almost all garrisoned on a two to three years* service 
system, and there are tho so-called Indelta, to which body belong 
the majority of the infantry and about half the cavalry. These 
latter are drawn from the peasantry. They servo a considerable 
numlter of years, and liv$, as a rule, scattered over tho country 
districts, some of them in'small cottages placed at their disposal. 
After their recruit period is over, they are drilled twenty* two or 
twenty*tha*e days annually. Besides the standing army there is 
tlie Fampligtige, or the conscripts, to which every Swedish man 
belongs from tho ago of 21 to 40. For the first twelve yeai’s he 
is one of the Bevdring, who are apportioned among the regiments 
and corps of the army and tho different branches of the navy ; for 
the last eight years the Varnpligtige are numbered iu tlie Ijmd- 
starm, intended solely for local defence on shore. The conscripts 
were formerly trainca for ninety days, but according to the law of 
1901 the conscript is bound to serve in time of peace-*«in tho in- 
fantry, iwsition arlillciy, fortiess artillery, fortress engineers, and 
the army service corps a total of 240 days ; and in tho cavalry, 
field artillery, field engineers, and field telegraph corps a total of 
366 days. The Indelta, on tho other hand, are gi-ndually to bo 
al)andoned, and tho Vdrfvade, now 39,000 men, to he brought down 
to alK)ut 21,500 men (2293 officers, 657 ofncer-aspiraiits,^ 1806 non- 
commissioned officers, 6857 corporals, 836 civilian officers, &c.). 
During the years 1902-07 all conscripts are to be trained for only 
172 days. The Bevdring of the first year consists of about 29,000 
men, of the twelve years of about 255,000 ; tho Landstopn (of tho 
eight years) of about 205,000 men. Tlie organization of the army 

82 ImlUlions of infnntry (28 regi- 


in time of ]>eaco is as follows: 82 ImlUlions of inmnti_ 
ments), 50 squadrons of cavalry, 71 field artillery and 7 position 
artillery batteries, 10 fortress artiUep% 16 engineer, and 18 army 
service corps com panics. The men in the navy consist ]»artly of 
enlisted and partly of VdrnpJ igiige sailors ; of tlio fonner there are 
4100, of the latter about 17,000. The conscripts are to be trained 
300 days (in 1902^07 only 172 days). The fleet includes 11 iron- 
clads of 3100 to 3650 tons and 4 of 1500 to 1600 tons, 5 torjmdo- 
crui^ers, 1 destroyer, 16 torrmdo- boats of 67 to 90 tons, and 
H of 40 to 58 tons, &c. To the navy dopartmout belong further- 
more tho two coast artillery regiments, wdiicli complete will 
consist of l.'iGS men without the conscripts. Tho naval stations 
are Karlskrona (the head station) and Stockholm. Fortresses: 
Karlsborg, at the Lake AVetteni ; Boden (in course of con- 
struction), at tho railway Lulea-Gollivara, Karlskrona, Vaxholm, 
and Oskar- Frodriksborg, at tho entrance of Stockholni, and 
some forts at Gothenburg (in construction) and on tho island 
of Gotland. 

Mining, — The copper and silver mines at Falun and Sala, that 
were formerly of sucli great importance, are now of but little note. 
The iron mines, on tho other hand, continue to be of great import- 
ance. The best iron ore is found mainly within a licit which 
extends from tho southern parts of the Botlinian Gulf to the 
districts north of Lake Venern. In the extreme north of tho 
country also there arc considerable iron ore deposits, some of 
which are among the largest an<l richest in tho world ; such aiv 
those at Gellivara, Kirunnavara, Luossavara, and Kuotivara. Until 
lately those deposits have been unworked, ixirtly on account of 
bad communications, i>artly owing to the high perceiita^ of 
phosphorus and titanium in them. During the last deca<le, How- 
ever, a railway has been opened from Gellivara to LuleA, on the 
Gulf of ]^thnia ; but the harbour there is inacccssiblo for half tho 
year on account of ice. A railway has been constructed by tho 
State from Gellivara, past Kirunnavara and Luossavara, to tho 
Norwegian boundary, with a projected continuation from there to 
the Ofoten Fjord, where there is always open water. The amount 
of iron ore obtained in 1891 was 976,644 ^ons, and with a con- 
stantly increasing production this became in 1901, 2,795,160 tons, 
1,076,664 tons being fiom Gellivara. (See Commerce,) In 1901, 
48,680 tens of zinc ore and 23,660 tons of copper ore were mined. 
I»» the same year 271,609 tons of coal were obtained from the 
L-jlated field in Malmbhus Lan. The number of miners employed 
in 1901 was 14,688. In consequence of tho great supply of iron orc^ 
oontaiuitig but little phosphorus, and of tho immense forests and 
numerous waterfalls, tho iron trade attained great pr«>sperity during 
the 17th and 18th centuries, and down to about the year 1790 
the prilttction of pig-iron was gi*eater in Sw’cden than in Great 
Britain ; but subsequent to the successful introdnoiion of tho use 
of coal in the iron trade, this state of things wjis soon changed. 
Now the production of pig-iron in Sweden, though doubled dunng 
the last thirty years, and 528,375 tons in 1901, is, however, 
not 1^ per cent, of the proiluction of the world. Owing to its 
excellent quality, Swedish irou is often preferred to other varieties 
for spec^l purposes. I'he amount of wrought iron and steel 
produced in 1901 was 484,046 tons, and this also shows a veiy 


appreciable increase. There were 16,008 workmen employed in 
ironworks in 1901. 

Agriculture, — ^^fhe number of petty landowners has always been 
groat. Ill 1900, 288,000 farmers owned the land they cultivated, 
and only 50,400 were tenants. 93,023 acres (2*47 acrcs=one lutr 
or hectare) were occupied by orchards and market-gardens in 1900 : 
8.693,906 acres were arable land, and 3,607,41.') acres natural 
meadows. Tho acreage devoted to orchanls and gardens had in- 
creased fiiiico 1870 by 28,000 acres ; 2,400,000 acres had been added 
to tho arable land, while meadow land had <lccroascd by 1,300,000 
acres. Tho increase in arable land goes on steadily, and is partly 
dno to the decrease in meadow land, partly to the transfornialien of 
fens and marshes into fertile soil. Tlie extent of ilw'se fens and 
marshes capable of cultivation is so great that tlie total acreage of 
arable land at the present time would be more than doubled if they 
were brought into a cultivable condition. 2*2 cent, of the 
arable land produced wheat, 11*7 per cent, rye, C’2 per cent, barley, 
23-4 per cent, oats, 37 per cent, mixed crops, 1 *3 ]»cr cent, other 
corn crops, 4*4 per cent, potatoes, 1 *4 per cent, sngnr-bcct and other 
root crops, 29*2 ymr cent, clover and grass, O'l i>er cei.t. flax, tobacco, 
&c.; 4*6 per cent, is devoted to jiasturage, and 11 ’8 per cent, lies 
f illow. Tho section ]) ing f.dlow is decreased year by year (in 1 870, 
15 *2 per cent. ). The average value of the liarvesta yielded by arable 
and meadow land is £28,750,000, £16,400,000 of it being for corn, 
£2,630,000 for roots, and £9,720,000 for hay. During the last few 
decades an increasing proportion of field land has hceii set aside for 
the cultivation of those cereals used as fodder, o\\ing to the great 
advance made in caltle-rcaring and in dairy iarming. Tho culti- 
vation of sugar -hcet has advanced since 1890 with sneh strides 
that the produce is snlficicnt to supply the whole demand of the 
country. The consumption of wlicat per inhahitant is double what 
it w'as in 1880, atnl is now half that of rye. The wheat pi oducid in 
the country supplies not lialf the demand ; the rye, six -sevenths. 
Tlie export of oats, in former times very considernhlo, lias greatly 
diminished, owing to their more c.\'t.eiisivo ii.se at lionio. Tho 
export of butter has bcconift so largo that it conn tirba lances the 
diminution in tho export of grain, and tho coiiiitry still produces 
a siitficient supply of food for the need.s of its inhabitants. The 
live stock included, at tho end of 1900, 533,050 horses, 2,582,555 
horned cattle, 1,261,493 sheep, 79,826 goals, 805,805 pigs, and 
231,960 reindeer. Since 1870 the nninher of hoises has in- 
crca.«?cd by 100,000, of horned cattle by over 600,000, of pigs by 
450,000 ; the number of sheep has diminished by 330,000, of goats 

45,000. , . , , , a .u 

/'orcirf.?.— 'I’hese cover 51,150,000 acres, and provide fuel both 
for household ])iirnoaoa and for the numerous iron-works, besides 
aflbrdiiig an article of export in such large quantities that tbs 
quantity of timber exported from Sw'eden is greater than from any 
other country. The public forests form about a third of the whole. 
At the saw-mills, situated for the most part on tlie Gulf of Bothnia, 
43,312 workmen are employed. 

Fisheries,— By reason of unsuccessful fishing, the export trade in 
herrings sank to 80,000 tons annually in 1897- 1900. 

Manufactures, — In spite of the fact that Sweden has hut in- 
considerable deposits of coal, and wholly lacks cnlouial ]»ossessioii8, 
it possesses important mechanical industries, which have made griuit 
stride.?, e.<«pecially during the last few years?. In 1900 machine 
shops employed 20,681 hands ; factories for iron and steel manu- 
factured goods, 19,146; mills for weaving woollen and other 
materials, 14,730 ; stonc-cutting works, 11,697; brickyards, 
10,337 ; spinning-mills, 10,255 ; furniture factoric.'*, 40,103 » 
charcoal works, sugar factories, wood-])ulj) factoric.^, paper mills, 
breweries, match factories, glass factories, Fintiiig houses, and 
shipyards, each class between 5000 and 7/09. Ihe number of 
workmen engaged in practical trades is 87,322. Iho productions 
of the Swedish factories arc disposed of for the mo',t part ui 
the country itself, though a not inconsiderable amount is wnt 
abroad The industries connected with wood-pulp, sugar, 
luacbinery, shoos, and electricity have made the greatest advances 

•KBWgate yalno of tlie foivi^ tr«le of Sweden 
in J870 was estimated at £16,1»9,780 (imiKjrts 
£8.397,687), and in 1900 at £51.006,007 (imports 
exports £21,549,227). The principal articles of mq/ort m 1900 
wero; Coal and coke, £4,682,052; grain, f 2,462,203 ; cotlee, 
£1,490,588; machines and implomente, ’ /A*? 

thread £854.824; cotton, £790,198; hides and skins, £//»,619, 
woollen woven goods, £726,976; fish, f 
£602,000; wool, £542,898. Tlie coal and coke 
more than 90 per cent, of the total supply, and an ount^ m 
1900 to 8 130 000 tons. Tho principal articles ot rxi)Oit ^tie. 
WmVtfword, sawn, or eji), 

^9 7<i7 ft42- butter. £2.026,021; wood-pulp, £l,47i,/y4, non 
‘£883,467 ; niaclii.ies and unplemej.^ 

£637,655; carpentry work, LjV’Sq’a ^‘Th’e exnorta- 

and steel BOO*. £545,624; 

tion of iron ore lias increased remarkably , m 1891 only 172,258 
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tons, in 1901 it was 1,761,000 tons: Germany takes most of the 
supply. The value of the (direct) imports from and exports to 
non-European countries was in 1900 but £662,930 and £476)487 
respectiv^y. Trade was principally with the following countries : — 



United 

Kingdom. 

Germany. 

Denmark. 

Imports • 

Exports .... 

£9,719,383 

9,319,824 

£10,346,806 

3,592,786 

£3,448,007 

2,626,«81 


Shipping and Kcmgation, — In 1900 there were 2076 sailing 
vessels of 288,687 tons, and 911 steamers of 826,105 tons; total, 
2987 vessels of 618,792 tons. Of these only 10 sailing vessels and 
90 steamers were of 1000 tons or more, and the largest was of only 
8377 tons. In 1870 tlie aggregate tonnage was 850,200 tons (sail- 
ing vessels 319,300, steamers 80,900). 

BailwaySt PmtSf Telegraphs^ and Ttlephmes , — Sweden has moro 
miles of railway in projportion to population than any other 
European ooiintry. The nrst line was opened for traffic in 1856. 
In 1870 tlio total length was 1060 miles (State railroads 866, 
private 694), which had increased to 4979 miles in 1890 and to 
7217 at the close of 1901, when 2392 miles belonged to the Stale 
and 4825 to private companies, while about 800 miles was in 
course of construction. The line from Gellivara to the No^egian 
frontier is the most imi>ortant recently under construction ; it is tlio 
mo.st northerly railway in the world. The State railways yielded a 
profit of 3 '78 per cent, in 1899 and 8*06 per cent, in 1900; the 
private lines, on an average, one of 5*62 per cent, in 1898 and 5*21 
per cent, in 1899. The total number of fetters, parcels, &c., trans- 
mitted tiirough the post in 1900 amounted to 123, *261, 253, with- 
out counting newspapers and journals ; the mnnl)er of telegrams 
despatched was 2,749,483. In 1870 the corresponding numbers 
were 13,360,440 and 738,000. The telephone system lias been 
more speedily developed than tierhaps in any other country. It 
is now largely in the hands oi the State. The total nuniher of 
teIephone.s at the close of 1901 was about 95,000, of which about 
83,000 were in Stockholm alone. 

Banks , — Tlio Kiksbank or National Bank of Sweden is the 
principal and oldest bank in the kingdom, and the fimt in the 
world from which notes were issued. Founded as a private con- 
cern, it was taken over in 1668 by the State, to which it belongs 
entirely. It i.s tnana^d by directors who, with the exception of the j 
president, are elected for three years by the Diet ; the president is | 
appointed by the king. Other banks are of two categories : privato I 
banks with solidary respnsibility, which alone, along with the ! 
Kiksbank, posse.ss the right of issuing notes ; and joint-stock banks, 
with limited responsibility and not possessing the right to issue 
notes. At the close of 1901 the value of all notes in circulation was 
£8,625,616, those of the Kiksbank amounting to £5,560,724, and 
of the private banks to £3,064,892. At the close of 1908 privato 
banks will forfeit the right of issuing notes, that right from thence- 
forward belonging to the Kiksbank alone. The capital and the 
reserve funds, besides funds to further disposition (after distri- 
bution of the year's profits) at the end of 1901, were as follows : 
the Kiksbank, £3,887,589 ; privato banks, £7,006,760 ; joint-stock 
banks, £6,482,600. In 1900 there were 888 savins banks in exist- 
ence. At the close of the year the doimsits in these amounted to 
£24,085,416 (in 1870, £8,155,886), and in the Post Office Savings 
Bank in 1901 to £2,986,959. 

AirrHOnrTiBS. — Bidrag till Sveriges ojhiela alatistikf A — Y. 
Stockholm, 1857-1902. SUUistiaJe tidskri/t, Stockholm, 1860-1902. 
— H6jer. JKbnungariket Sverige^ en tepograjisk-statistisk beskr(^ning 
med historiska anmarkniiygar, Stockholm, 1875-83 . — ^Lpndbeko. 
Introductory remarks on the fisheries and fishing industries 
of Sweden in the Special Calaloguie for Sweden of the Intemational 
Fisheries Exhibition held at Bergen in 1898. Stockholm, 1898. 
— LOfstrcIm;. Sioeden, StoHeUee (World's Columbian Exposition 
1893, Chicago). Stockholm, 1898 . — ^NordeestrOm. LHndustrie 
minUre de la SiUde en 1897, Stockliolm, 1807 .— Rosenberg. 
Geografskt - etatistiskt handlexieon &fver Sverige. Stockliolm, 
1882-83. — SuNDBAKG. La Su^de^ son peuple et son Industrie 
(English translation about to be published). Stockholm, 1900. 
TTie Swedish Touring Club*8 Guide to Sweden. Loudon, 1898. — 
Thomas. Sweden and the Swedes. Gliicago and New York, 1893. 
— MoNTELiirs, Hildebrand, H., and others. Sveriges historiafTdn 
Sldsla idg till vdrag dagar. Stockliolm, 1 877-81. — H ildebrand, E. 
Svenska statsfSrfaltninens hi^oriska utveckling frdn (ddda tid till 
vdra dagar. Stockholm, 1896 . — ^Naumann. Sveriges slalsjpr* 

faUningsrdU. Stockliolm, 1879-84. 8o.) 

II. Becent History. 

The economic condition of Sweden, owin^ to the progress in 
material prosperity which had taken place in the county as the 
result of the Franco-German war, woe at the accession of Oscar II. 
to the throne on the 18th September 1872 fairly satisfactory. 


Politically, however, the outlook was not so favourable. In their 
results, the reforms inaugurated during the preceding reign did 
not answer expectations. Within three years of the 
introduction of the new electoral laws, De Geer's 
ministry had forfeited much of its former popularity, 
and had been forced to resign. In the vital matter of • 

national defence no common understmiding had been arrived at, 
and during the confiicts which had raged round this question, 
the two Chambers had come into fi'equent collision and paralysed 
the action of the Government. The peasant proprietors, who, 
under the name of the ^*Landtmanna party, formed a compact 
majority in the Second Chamber, pursued a consistent policy of 
class interests in the matter of the taxes and burdens that had, 
as tlmy urged, so long oppi-ossed the Swedish pleasantry; and 
consequently, when a Bill was introduced for supTerseding tho 
old system of army organization by general compulsory service, 
they demanded as a condition of its acceptance that the military 
burdens should bo moro evenly distributed in the country, and 
that the land taxes, which tliey regarded as a burden under 
which they had wrongfully groaned for centuries, should be 
abolished. In those circumstances, the *^Landtmanna" party in 
the Riksdag, who desired the lightening of the military Duruen, 
joined those wlio desired the abolition of landlordism, and formed 
a compact and predominant majority in the Second Chamber, 
while tho burgher and Liberal parties were reduced to an impotent 
“ intelligonoo ’* minority. This majority in the Lower Chamber 
was at once attacked by another compact minority in tho Upper, 
who on their side maintained that tho hated land taxes were only 
a kind of rent-charge on land, were incidental to it and in no way 
weighed upon tho owners, and, moreover, that its abolition would 
be quite unwarrantable, as it w*as one of the surest sources of 
revenue to the State. On the other hand, the First Chamber 
refused to listen to any abolition of the old military system, 
so long as the defence of tho country had not boon placed 
upon a secure basis by the adoption of general compulsory 
military stT\ ico. Tlie (lovernment stood midway between these 
confiicting majorities in the Chambers, unable to find support 
in either. 

Such was the state of affairs when Oscar IL, surrounded by his 
late brother's advisers, began his reign. One of his first cares 
was to increase tho strongtn of his navy, but in consequence of the 
continued antagonism of the political parties, he was unable to 
effect much. In tho first Riksdag, however, the so- 
called **ooropTomiBo," which afterwards played such Tbe party 
an important part in Sw^ish political life, came into compro* 
existence. It originated in the small ** Scania" party mlaoot 
in tho Upp>er House, and was devised to establish a lBT4m 
modus betw*een the coufiicting parties, i.e.f the 

champions of national defence, and those who demanded a lighten- 
ing of the burdens of taxation. The king himself perceived in 
the compromise a means of solving the conflicting questions, and 
warmly approved it. He persuaded his ministers to constitute a 
special inquiry into the proposed abolition of land taxes, and in 
the address with which he opened tho Riksdag of 1875 laid 
particular stress upon the necessity of giving attention to the 
Bottlement of those tw*o burning questions, and in 1880 again 
came forward wilh a new proposal for increasing the number of 
years of service with the militia. This motion having been 
rejected, De Geer resigned, and was succeeded by Count Arvid 
Posse. The new prime minister endeavoured to solve the question 
of defence in accordance with the views of the ^^Landtmanna" 
^rty. ^ree parliamentary committees had prepued schemes 
lor a remission of the land taxes, for a new system of taxation, 
for a reorganization of the army based on a stammtrupp (regular 
army), by the enlistment of hired soldiers, and for naval reforms. 
In this last connexion the most suitable types of vessels for 
coast defence as for offence wore detennined upon. But Count 
Posse, deserted by his own party over the Army Bill, resigned, and 
was succeeded on 16tt^ May 1884 by Oscar Themptauder, who bad 
been minister of finance in the previous Cabinet. The new premier 
succeeded in persuading the Riksdag to pass a Bill, increasing 
tlie period of service with the colours in the army to six years ana 
that in the militia to forty-two days, and as a set-off a remission 
of 80 per cent, on the land taxes. 

Influenced by the economio reaction which took place in 1879 
in consequence of the state of affairs in Germany, where Prince 
Bismarck had introduced the protectionist system, a protectionist 
party had been formed, whio)i tried to gain adherents in the 


1 The Swedish ** LsndtmAnna ** party was formed in 1867. It con- 
sisted mostly of the larger and smaller peasant proprietora, who at the 
time of the old '’Staaders Riksdag *' were idways opposed to the nobility 
and the clergy. The object of the party was to bring about a fiiaion 
between the repreaentatives of the large landed pn^etora and the 
regular peasant proprietora, to rapport the interests of landed pro- 
prietors in general against those of the town represratatlve^ end to 
resist Crown interference in the odmiDistration of local affidrs. 
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Riksdag. It is tru« that in the Riksdag of 1882 the commercial 
treaty with France was renewed, but since 1885 the protectionist 
nrepaned to begin the combat, and a duty 
on corn, which had been nroposod in the Riksdag of 
the same year, was rejected by only a slight maiontv. 
movaamtt* the period of the unusually low price of com 

of 1886, which greatly aifected the Swedish farmers, protection 
gained ground to such an extent that its final triumph Tras con- 
sidered as certain within a short time. During the Riksdag of 
the same year, however^.the premier, Themptauder, emphatically 
declaroil himself against the protectionist party, and while the 
parties in the Second Chamber were emial in number, the pro- 
posed tax on corn was rejected in the First Chamber. In the 
Riksdag of 1887 there was a majority for protection in the Second 
Chamber, and in the first the majority against the tax was so 
small that the tax on corn would have triumphed in a combined 
mooting of the two Chambers. The Government, availing itself 
of its formal right not to dissolve the Chaniltor in which it had 
the support of a majority, therefore dissolved only the Second 
Chamber (March 1887). 

The new Riksdag assembled in ^Liy with a free trade major- 
ity in the Second Chamber, but uotliiiig in connexion with 
the great question of customs was settled. In the meantime, 
the jjowerful majority in the Second Chamber split into two 
groups — the new **Ijandtnianna” party, which approved protec- 
tion in the interests of agricultural classes ; and a somewhat 
smaller group, the old ^^I^udtmauna*' party, which favoured 
free trade. 

The victory of the free traders was not, however, destined to be 
of long duration, as the protectionists obtained a majority in both 
Chambers in the next Riksdag (1888). To the First Chamber pro- 
tectionists w'oro almost exclusively elected, and in the Seeona all 
the twenty-two members for Stockholm were disqualified, owing 
to one of their number not having paid his taxes a few years 
previously, which prevented his being eligible. Instead, then, of 
twenty-two free traders representing the majority of the Stock- 
liolm electors, twenty- two protectionists, representing the min- 
ority, were elected, and Stockholm was thus represented in the 
Riksdag by the choioo of a minority in the capital. This singular 
way of electing members for the principal city in the kingdom 
could not fail further to irritate the parties. One r«'sult of the 
Stockholm election came at a convenient time for the Tiieinptauder 
ministry. The liiiiincial atfairs of the country were found to be 
ill a most unsatisfactory state. In spite of reduced expenses, a 
highly estimated revenue, and the conlumplated raising of taxes, 
there W'as a deficit, for the payment or discharge of which the 
Government would be obliged to demand supjdementary supplies. 
The Themptauder ministry resigned. The king retained, liow- 
ever, for a time several members of the ministry, but it was 
difficult to find a premier who w'ould be able, during the transition 
from one system to another, to command sufficient authority to 
control the |)arUes. At last Baron Gillis Bildt, who, while Swedish 
ambasBador in Berlin, had witnessed the introduction by Prince 
Bismarck of the agrarian protectionist system in Germany, accepted 
the premiership, and it was under his auspices that the two 
Chambers imposed a series of duties on necessaries of life. The 
new taxes, together with an increase of the excise duty on spirits, 
soon brought a surplus into the State colTers. At a Council 
of State (12th October 1888) the king declared his wishes as to 
the way in which this surplus should be used. He desired 
that it should be applied to a fund for insurance and old-age 
pensions for workmen and old people, to the lightening of tne 
municipal taxes by State contributions to the schools and work- 
houses, to the abolition of the land taxes and of the oblig Ation of 
keeping a horse and man fur military service, and, lastly, to the 
improvement of the shipping trade ; but the Riksdag decided 
to devote it to other objects, such as the payment of the 
deficit in the Budget, the building of railways and augmentation 
of their material, as well as to improvements in the defences of 
the country. * 

Baron Bildt resigned as soon as the new system seemed settled, 
making room for Baron Gustav Akerhielm. The latter, however, 
also soon resigned, and was succeeded on 10th July 1891 by 
Erik Gustav Bostrom, a landed proprietor. The protectionist 
system gained in favour on the expiry of the commercial treaty 
with France in 1892, as it could now be extended to articles of 
industry. The elections of 1890, when the metroj)oli8 returned 
free traders and liberals to the Second Chamber, certainly etfected 
a change in the latter, as the representatives of the towns and 
the old ** Landtmanna*’ party joined issue and established a free- 
trade minority in the Chamber, but in the combined meetings of 
the two chambers the comiMhct protectionist majority in the First 
Chamber turned the scale. The customs duties were, however, 
•altered several times in accordance with market prices and ruling 
*oircuni«tanoes. Thus in 1892, when the import duty on unground 
•corn was reduced from 2s. lOd. to Is. 5d., and that on ground 
-com from 48. 9d. to 2s. lOd. for 100 kilogrammes, the same duties 


were also retained for the following year. They were also retained 
for 1894 at the request of the Government, which desirtnl to keep 
faith with their promise that while tlio new organization of the 
army was going on no incroaso of duties on the necessaries of life 
should take place. This measure caused much dissatisfaction, 
and gave rise to a strong agrarian movement, in consequence of 
which the Government, in the beginning of 1895, before the 
assembling of the Riksdag, made use of its right of raising the 
two duties ou corn just referred to, to 8s. 7d. and 7s. 2(1., wliich 
were afterwards somewhat reduced as far as seed corn for how ing 
puimoscs was conc»jrned. 

TJio question of customs duties now settled, that (»f national 
defence was taken up a&osli, and in the following year tlio 
Government produced a complolo scliemo for the aboli- - 

tion of the land tax in the course of ten years, in 
exchange for a compensation of ninety days*^ drill for 
those liable to military service, projioBed to retain tins old mili- 
tary system of the country and to strengthen tlie defences of 
Norrland, and tlie Oovernmoiit Bill for a reorganization of the 
army was accepUsl by the Riksdag in an exiraordiiiaiy seKsiuii. 
But it was soon ]>(^r(u‘i \ ed that th(5 new plan was unsatisfactory 
and required recasting, in on which the minister of war, Baron 
Kappo, resigned, and was wcccdcd by Colon(4 von Crustebjorn, 
who immediately set to work to jirepare a eomphitu reorganization 
of the army, with an increase of the time of active scrvme on the 
lines of general compulsory service. The Kiksdug of 1900, in udili- 
tion to grants for the fortincations at Boden, in tlie province of Norr- 
botten, on the Russian border, and other military objects, voted a 
considerable grant fi*r an cx]>erimental mobilization, which fully 
exposed the defects and faults of the old system. In the Riksdag 
of 1901 £. G» Bostrom resigned, and w as succeeded by Admiral 
F. W. von Otter, who introduced a new Bill for the army re- 
organization, the most important item of which was tlio increase 
of the period of training to 36t5 days. The cost in connexion with 
the new scheme was expected to amount to 22 millions of 
kronor. The Riksd.ig, how'ever, did not accept the iu;w i»lan in 
its full extent. The time of drilling was reduced to 210 days for 
the infantry, to 300 days for the navy, wldle for the ca\alry and 
artillery the time fixed was 365 days. Tiic plan, thus modified, 
was then accepted by the Government. 

After the eleolions in 1890, the alliance already mentioned 
between the old “Landtmanna” )>arty and the representatives of 
the towns had the result that the Liberals in the ~ . . 

Second Chamb(?r, to whom the rcprcscntativc.s of the ' 

tow’ns mostly belonged, were now' in a t)osition to 
decide the policy which the two united parties should follow. 
In order to prevent this, it w'as proposed to i- adjust the 
number of the niombors of the Riksdag. The rpicstion was 
only settled in 1894, when a Bill was passwl fixing the number of 
the members of the Riksdag in the First Chamber at 150, and in 
the Second at 230, of which 150 should represent the country 
districts and 80 the towns. The question of protection being nowr 
considered settled, there was no longer any reason for the con- 
tinued separation of the two “Landtmanna” j)arties, who at the 
beginning of the Riksdag of 1895 joined issue and became once 
more a compact majority in the Second Chamber, as they liad 
been up to the Riksdag of May 1887. The infiiicnce of the 
country reprosontatives was thus re-estahlishtjd in the Second 
Chamber, but now the demands for the extension of the franehise 
came more and more to the front, and the premier, Bostrom, at 
last felt bound to do something to meet the.se demands. He 
accordingly introduced in the Riksdag of 1890 a very moderate 
Bill for the extension of the franchise, whicli was, nevertheless, 
rejected by both Chaiiiber.s, all similar ]>ropo.sal8 by private 
members meeting the same fate. When at last the Bill ior the 
reorganization of the army, together with a considerably inci'eascd 



life^ and^ the legislative work of the country to those oi the 
population who hitherto had been excluded from ib The 
Government eventually laid a proposal for the extension of the 
franchise before the Riksdag of 1902, the chief feature of w inch 
was that the elector should bo twenty-five years of age, and that 
married men over forty years should bo entitled to votes 1 he 
Riksdag, however, finally agi*eed to a iiroxiosal by Bishop LiJling, 
a member of the First Chamber, that an address riionld be pre- 
sented to the king asking for a full inquiry into 
extending the franchise for the election of members vo tlie Second 

Chamber. , , .. 

In 1897 the Riksdag had rei^cived among ite members the 
first socialistic representative in the person oi B* ■‘I* i>rauung, 
the leader of the Swedish Social Democrats, llio 
Socialists, who hud formerly confined their activity 
to questions affecting the working classes and their 
wages, took, however, in 1902 an active part m the agitation for 
the citension of the franchise. Processions of many thousands. 



I 


118 S W E 

of workmen were organized) in Stockholm and in other tovrns 
of the kingdoni) juzt before the Riksdag began the discus- 
sion on the above-mentioned Bill of the Government) and when 
the Bill was introduced in the Chambers a general and well- 
organized strike took placC) and continued during the throe days 
the debate on the Bill iastod. As this strike was of an exclusively 
political kind, and was intended to put pressure on the Chambers) 
it was generally disapproved) and failed in its object. The prime 
minister) Admiral von Otter, resigned shortly after the end of the 
session, and was succeeded by Bostron), the ex-premier, who at the 
revest of the king again assumed office. 

The relations with Norway durmg King Oscar’s reign had 
great influence on political life in Sweden, and at times it even 

. seemed as if the union between the two countries was 

point of being wrecked. The dissensions chiefly 
T?” had their origin in the demand by Norway for separate 
Norway, consuls and foreign ministers, to which reference is 
made under Norway. At last, after vain negotiations and dis- 
oussions, the Swedish Government in 1895 gave notice to Norway 
that the eommereial treaty which, till thon, had oxistod between the 
two countries, and would la|)so in July 1897, would, according t<} a 
decision in the Riksdag, cease, and as Norway at the time had raised 
the customs duties, a coiisidorable diminution in tiic exi)orts of 
Sweden to Norway took place. The Swedish niinister of foreign 
affairs. Count Lowenhaupt, who was considered as too friendly 
disfMisod towards the Norwegians, resigned, and was replaced 
by Count Ludvig Doufflaa, who represented the opinion of the 
majority in tho First Chamber. When, however, the Norwegian 
Storthing, for the third time, passed n Bill for a national or 
**pure” flag, which King Oscar eventually sanctioned, Count 
Douglas resigned in his turn, and w'as succeeded by the Swedish 
minister at Berlin, Lagerheiiii, who managed to ])ilot the oues- 
tions of the Union into more quiet waters. Ho succooded all the 
better as tho new elections to tho Riksdag of 1000 showed clearly 
that tho Swedish people was not incliiicd to follow the ultra- 
consoryativo or so-called “patriotic” party, which resulted in 
the resignation of the two leaders of that ])arty. Professor Oscar 
Alin and Court Afarschal Patrick Roiitersvard as members of tho 
First Chamber. On tho other hand, cx-JVofessor E. Carlson, of 
the High School of Gothenburg, 8ucceede<l in forming a party of 
Liberals and Radicals to the number of about 90 meiiibcrs, who, 
besides being iu favour of the extension of the franchise, advocated 
the full equality of Norway with Sweden in the management of 
foreign affairs. 

During King Oscar's reign many important social reforms 
have been earned out by the legislature. The statistics show in 
a very striking m inner liow the country has developed in all 
dirootions. In the Riksdag of 1884 a new ])atent law was 
adopted, the ago at which women should be hold to attain 
their majority was fixed at twenty-ono years, and tho barbarous 
])rison punishment of “bread and water” abolished. In order 
to meet tho cost of tho now army organization, tho Riksdag of 
1902 increased tho revonue by progressive taxation, but only for 
one year. Bills for the improvement of tho social conditions of 
tho people and in the interests of the working classes have also 
been passed. During tho five years 1884-80 a committee was 
occupied with tho question of workmen’s insuranoo, and thrice 
the Goveimment made proposals fur its settlement, on the last 
oocaaion adopting tho principle of invalidity as a common basis 
for insurance against accidents, illness, or old age. 1’ho Riksdag, 
however, delayed coming to a decision, and contented itself by 
earmarking money for an insurance fund. At last tho Riksdag of 
1901 accepted a Bill for insurance against accidents which also 
extended to agricultural labourers, in connexion with the estab- 
lishment of a State institution for insurance. The Bill for pro- 
tection against accidents, as well as for tho limitation of working 
hours for women and children, was passed, together with one for 
tho ax)pointmout of special factory inspectors. 

The so-called “Nobel Gift” has nven Sweden an important 
rdlo in the history of culture, whi^ is quite unique. Alfred 
Nobel, a civil engineer, in 1896 left tho whole of his immense 
property, amounting to over one and three-quarter million i)ounds, 
to a fund, tho yearly income of which was to bo divided w.tween 
those who, in "the course of the current year, had reud<'rod the 
greatest service to mankind in various branches of science, in 
literature, and in the cause of peace. The prizes for 1901 were 
distributed as follows : Ih’ofessor Rbntgen (natural philosophy), 
l^fessor Yan’t Hoif (ohemistry), l^ofessor Behriz (medicine), and 
Sully Prudhomme (literature). These prizes were adjudged by 
the Swedish Academy; while the prize for services rendered in the 
cause of peace is, in accordance with tho testator’s will, loft in 
the hands of the Norwegian Storthing to distribute. The prize 
for 1901 was divided between Henri Drenant, the founder oi 
the Red Cross, and Freddie Passy, the secretary of the Peace 
Congresses. Each prize amounts to about £8300, and will be 
distributed yearly. 

When in 1897 King Oscar celebrated his jubilee of twenty-five 
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years as king, the exhibition which had been organized in Stock- 
nolm offered a convincing proof of the progress the country had 
made in every direction, while the thousands of provincial visitora 
who flocked to the metropolis took tho opportunity to attest their 
respect and loyalty to the king and the royal family. The 
amount collected all over the country on the occasion of tho 
jubilee as a gift to the king, amounting to £140,000, was, accord* 
ing to His Majesty's wishes, applied to the building of sanatoria 
for sufferers from con8umx)tion. ^ 0 . h. B.) 

III. Literature since 1885. 

The serenity of Swedish literature was rudely shaken 
about 1884 by an incursion of realism and by a stream of 
novel and violent imaginative impulse. The controversy 
between the old and the new schools raged so fiercely, and 
the victory has remained so obviously in the hands of the 
latter, that it is difficult, especially for a foreigner, to hold 
tho balance perfectly even. It will therefore bo best in this 
brief sketch to say that the leader of the elder school was 
Viktor Rydberg (1828-1895) and that he was ably 
supported by Carl Snoilsky (b. 1841) {q.v.\ who in 1902 
was the principal living poet of the bygone generation 
in Sweden. Snoilsky is prominent for the richness of 
his lyrical style, his cosmopolitan interests, and his great 
width of culture. Carl David af Wirsen (b. 1842) has dis- 
tinguished himself, and made himself very unhappy, by his 
dogged resistance to every sj^ecios of renaissance in Swedish 
thought, or art, or literature. A man of great talent, 
he was a violent reactionary, and suffered from the conse- 
quences of an attitude so unpopular. Of less importance 
were Karl Herman Siitherberg (1812-1897), a romantic 
poet who. was also a practising physician of distinction ; 
the elegiac poet Johan Nybom (1815-1889) ; and the poet, 
novelist, and dramatist Frans Hedbcrg (b. 1828), who 
in his old age made many concessions to tho modern 
taste. Two exceedingly yxjpular novelists of the preceding 
age, Emilie Flygare-CJarlen (1807-1892) and K. A. Wetter- 
borgh (“Onkel Adam”) (1804-1889), survived into the 
j>eriod we are now considering. The posthumous poems of 
tho Bishop of Striingnas, Adam Teodor Stromberg (1820- 
1889) wore collected by Wirsen, and created some sensor 
tioii. A typical academician was the jKiet, antiquary, and 
connoisseur Nils Fredrik Sander (1828-1900). The im- 
provisator of Gluntarm, Gunner Wennerberg (1817-1901) 
( 7 .V.), was a romantic figure of tho past, surviving through 
nearly tho whole of this period. Still older was the 
poetess Willielrnina Nordstrom (1815-1902), long a 
schoolmistress in Finland. Tho (esthetic critic and poet, 
Carl Rupert Nyblom (b. 1832), continued the studies, 
translations, and original pieces which had created him 
a reputation as one of the most accomplished general 
writers of Sweden. King Oscar IT. (b. 1829) (gr.v.) did 
not add any work of importance to his poetical repertory 
after 1885. Professor Gustaf Ljunggren (b. 1825) con- 
tinued his valuable researches into tho early history of 
Swedish literature. A. T. Qellerstodt (b. 1836), an 
architect of position*, has written i)oom 8 of small range 
but of very fine quality. The dramatist, Thure August 
Safstrorn (b. 1813), had in 1902 been silent for nearly 
forty years. Among writers of a still earlier generation 
who survived into our period were Achatius Johan Kahl 
(1794-1888), the biographer of Tegner, and Per Erik 
Borgfalk (1798-1890), the critic and supporter of Qcyer. 
The distinguished historian and academician, Karl Johan 
Schlyter (1795-1889), was another silent nonogenarian. 
Other historical writers were Frederik Ferdinand Carlson 
(1811-1887), Vilhelm Erik Svedelius (1816-1889), and 
Martin Weibuli (1835-1902). It is perhaps not neces- 
sary to mention any more of the veteran reputations 
of this period, for our interest certainly centres in their 
successors. 
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Four influoncoB may be mentioned as having acted upon 
young Sweden^ and as having combined to release its litera- 
ture from the old hard-bound conventions. These are 
English philosophy in the ivritings of Mr Herbert Spencer, 
French rwism in the practice and the preaching of M. Zola, 
Norwegian drama mainly through Ibsen, and Danish criti- 
cism in the essays and monographs of Georg Brandes. Un- 
questionably the greatest name in Swedish literature during 
twenty years after 1882 was that of Johan August Strind- 
berg (b. 1849). His drama of Mctster Olof in 1878 began 
the revolutionary movement. It was the sensation caused in 
1884 by the lawsuit brought against Strindberg’s Harried 
(a collection of short stories deding realistically with some 
of the seamy sides of marriage) which brought to a head the 
rebellion against the elegant and superficial conventions 
which were strangling Swedish literature. It was not the 
first occasion on which Strindberg’s works had caused a 
scandal. His early dramas had been looked at askance, 
and his sketches of low life in the capital, entitled 
The Med Boom (1879), had introduced naturalism into 
Sweden, and made the author notorious if not famous. In 
1882 he found the restraint of life in Stockholm intolerable, 
and he exiled himself to Paris. When ho came back to 
defend Married^ he received from his followers an ovation 
which turned into a frenzy of joy when ho won his case. 
Strindberg’s career is a very curious one. Ho affronts 
every canon of taste, more by a radical absence, it would 
seem, of the sense of proportion than by any desire to 
shock. His diatribes against woman suggest a touch of 
madness, and he was in fact at one time scizc'd with 
an attack of insanity, lie writes like a man whose 
view is distorted by i)hysical or mental pain. His phraseo- 
logy and his turns of invention are too empirically pseudo- 
scientific for ihj simplicity of nature. With all those faults, 
and in sjiite of a terrible vulgarity of mind, an absence of 
humour, and a boundless confidence in the i)liilosophy of 
Nietzsche, Strindberg is a writer of very remarkable power 
and unquestionable originality. His mind has undergone 
singular transformations. After devoting himself wholly 
to realism of the coarsest kind, he began in 1889 his 
series of mystico- pathological novels about life in the 
archipelago of Stockholm. Tliis led him to a culte du 
mot, of which the strangest result was an autobiography 
of crude invective, A Fool's Confession (1893), the printing 
of which in Swedish was forbidden. He rapidly passed 
on, through books like Inferno (1897), the diary of a semi- 
lunatic, up into the sheer mysticism of In Damascus (1898), 
where he reconciles himself at last to Christiatiity. His 
best work is classic in its breadth of style, exquisite in 
local colour and fidelity to the national characteristics of 
Sweden. Strindberg’s latest productions have been a series 
of historical dramas, four of which, Gnstavxis Wasa, Erik 
XlV.y Gustavus Adolphus, and Carol XII., apixjarcMl 
between 1899 and 1902. He was then engiiged in 
pouring forth these dramas of national history in quick 
succession. The future of Strindberg stimulates and 
baffles curiosity. 

A curious antidote to the harsh pessimism of Strindberg 
was offered by the delicate and fantastic temperament of 
Ola Hansson (b. 1860), whose poems came prominently 
before the public in 1884, and who, in Sensitiva Aniorosa 
(1887), preached a gospel of austere self-restraint. 
Hansson has been as ardent in the idolatry of woman as 
Strindberg has been in his hostility to the sex. He has 
since exiled himself to Germany. Of those who have 
worked side by side with StrindWg, the most prominent 
mud active has been Gustaf af Geyerstam (b. 1858), 
in his curious and severely realistic studios of countiy 
life. A melancholy interest surrounds the name of 
Victoria il^edictsson (“Bmst Ahlgren”) (1850-1889), 
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who committed suicide in Copenhagen in the midst 
of a highly successful career as a novelist. Her bio- 
graphy, a most affecting narrative, was published by 
Ellen Key, and her autobiography by Axel Liindeg&rd 
(b. 1861), who, after some miscellaneous writing, produced 
in 1889 a curious novel of analysis called The Med Prince, 
and who, becoming a devout clerical, has since published 
a number of popular stories in a neo-romantic manner. 
A historical novelist of unequal powers, but great 
occasional merit, is Matilda Mailing (b. 1864), whose 
romance alx>ut Napolt'on (1894) enjoyed a huge success. 
Tor Hedix'rg (b. 1861) also began as a decided realist, 
and has turned to a more psychological and idealist 
treatment of life. His most striking work was Judas 
(1886) ; he has written some excellent dramas. The 
latest successes in the noNol have been those of 
llilma Angered -Strand berg {On ike Prairie, 1898) and 
Gustaf Janson {Paiudise, 1900). Tlio^most remarkable 
of the novelists of the latt‘st group is Selma Lagerlof 
(b. 1858), who, when a schoolmistress in Landskrona, 
])ubli.shed Giista Bcrling's Saga in 1891-92, and achieved 
an immense success. A later romance. The Miracles of 
Antichrist (1898), still further established the fame of this 
lady, w’ho is eeitaiiily in the front rank of li\ijig Swedish 
WTiters. In 1901 she published Jerusalem, a novel 
describing a' religious revival in tho country. She 
emidoys the Swedish laiignage willi an extraordinary 
richness and variety. After 1897, entirely devoted to 
literature, Miss Lagerlof resided in FahJun. But jHirhaps 
the greatest recent novelist of S\vt‘d(‘n is Per Hallstrom 
(b. 1866), wdio spent much of his youth in America, 
and api»eared as an iinagiiiativi! writer first in 1891. 
He has published volumes of ballads, short stories and 
skidches, fantastic and humoristic, all admirable in 
style. 

Among the recent ly^cul poets of Sweden, the first to 
adoy)t the naturalistic manner was Albert Ulrik Buiith (b. 
185.3), who.se earliest poems a])i)eared in 1879. In his 
rebellion against the swx^etness of Swedish convention ho 
proved himself somewhat indillercnt to beauty of form, 
returned to “early national” types of versification, and 
concentrated his attention on dismal and distressing con- 
ditions of life. Ho is a re.solute, but liarsli and rocky 
writer. From 1882 onwards Bacilli was steadily pro- 
ductive. Karl Alfred Molin (b. 1819) has described 
in verse the life in the islands of the Stockholm archi- 
pelago. Among lyrists who have attracted attention 
in their various fields arc Oskar Levertin (b. 1862) and 
Emil Kltjcn (1868-1898). Of these Leverlin is the more 
highly coloured and i>erfumed, w^ith an almost Oriental 
richness; Khk*n has not been surpassed in the velvety 
softii(‘.s.s of his language. But by far the most original 
and enjoyable lyrical g(;nius of the ]»eriod is that of 
Gustaf Idling (b. 1860), wlioso collection of jijoems, 
callexl Guitar and Accordion, liuuiorous, amatory, and 
l»athetic, produced a great sensation in 1891. Thieo 
other volumes followed in 1894, 1895, and 1897, each 
displaying to further advantage tho versatility and 
sensuous sj)lcndour of Eroding’s talent, as well a.s its 
somewhat scamialous recklessTic.s.s. In 1897 ho was struck 
down with insanity, and after three montljs’ confinement 
in tho asylum at UpsaLi, although he recovered his 
senses, all his joyousness and wildness had left him. He 
became gloomily religious, and in a new volume of 
poems he denounced all that he valued and enjoyed 
before his conversion. The youngest 
appeared in Sweden is K. G. Ossian-Xilsson (b. 1875^ 
the author of two volumes of vigorous dramatic and 

satiric verse. • a j 

Tho writer who wras exercising most mlluenco in bweoen 
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at the opening of the 20th century was Verner von 
Heidenstam (b. 1859). He only started authorship in 
1888, after which time he led a reaction against rea^m and 
pessimism, and turned back to a rich romantic idealism 
in his novels of Endymion (1889) and Ilans Alienus 
(1892), and in his stories (1897) of the time of Charles XIL 
Ilis latest work is The FUgrinmge of St Bridget (1901). 
Heidenstam has also published interesting volumes of 
literary criticism. Miss Ellen Key (b. 1849), a secularist 
lecturer of great fervour, has lately become an author in 
biographical and critical studies of remarkable originality. 
She is distinguished from Selma LagerliSf, who is simply 
an artist, by her exercise of pure intellect ; she is a moral 
leader ; she has been called “ th^ Pallas of Sweden.” She 
published in 1897 a biography of the Swedish author, 
Almqvist; in 1899 she collected her finest essays in the 
volume called Tlimight PicUjt/res ; in 1900 apj)eared, 
under the title Huniin Beings^ studies of the Brownings 
and of Goethe; Ibut the finest of Ellen Key^s books is 
The Century of Childhood (1901), a philoso])hical survey 
of the progress of elementary education in the last 
hundred years. She exercises a very remarkable power 
over the minds of the latest generation in Sweden. A 
polemical essayist of elaborate delicacy of style is Hjalmar 
Soderberg (b. 1869), who has been influenced by Strind- 
berg and by Anatolo France. His ironic romance, 
MaHin BirePs Youths created a sensation in 1901. Karl 
J ohan Warburg (b. J 852) has done good work both as an 
essayist and as a historian of literature. But in this 
latter field by far the most eminent recent name in 
Swedish literature is that of Professor Johan Henrik 
Sell lick (b. 1855), who has made great discoveries in the 
IGtli and 17th centuries, and who has })ublished, besides a 
good book about Shakespeare, studios in which a profound 
learning is relieved by elegance of delivery. Warburg 
anJ Schiick have written an excellent history of Swedish 
literature down to 1 888. The poet Levertin, who is also 
a distinguished critic, has written a good book about the 
Swedish theatre. Drama has rarely flourished in Sweden, 
but several of the poets mention<^ above have written 
imjiortaut plays, and, somewhat earlier, the socialistic 
problem - pieces of A, C. Edgren - Leffier, duchess of 
Cajanello (1849-1893), possessed considerable dramatic 
talent, working under a direct impulse from Ibsen ; but 
her greatest gift was as a novelist. The iilays of Harald 
Johann Molander (b. 1858) have been popular in the 
theatres of Sweden and Finland since his first success 
with Rococo in 1880. These brief remarks do little 
justice to the remarkable revival of belles-lettres in 
Sweden which has taken place, after a long period of 
inertness and conventionality, during the last fifteen years. 
It is regrettable, for its own sake, that the Swedish 
Academy, which in earlier generations had identified itself 
with the manifestations of original literary genius, has 
^closed its doors to the new writers with an almost vindic- 
tive pertinacity. * Not one individual identified with the 
revival of taste has been admitted to the Swedish Academy, 
whose latest members (June 1902) were the diplomatist, 
Baron Bildt, and Professor M. Q. Itetzius (b. 1842), the 
histologist and craniologist. But the new movement, the 
manifestations of which are still imperfect, but which is 
connected with a return to the study of national history, 
will probably attract much attention from the future 
liistorian of Uteraturo. (s. o.) 

8 W 0 ll 0 nclAlin 9 a town of Cape Colony, on the left 
bank of the Breede river, and one of the oldest Dutch 
settlements in the colony, dating from about the middle of 
the 18th century. It is a thriving agricultural and trad- 
ing centre, with a population which increased from about 


3000 in 1887 to 3300 in 1890. Swollendam is memor- 
able in the colonial records as the place where the burghers 
first raised the standard of revolt against the Dutch 
authorities and established a national party shortly before 
the arrival of the EnglisL 

Swlmmlngf.— During the last fifteen years of 
the 19th century much attention was paid to swim- 
ming in Great Britain. Its ^at development is largely 
due to the Amateur Swimming Association, which from 
small beginnings has grown into a strong and powerful 
body, and has been the means of founding kindred 
associations in Scotland, Ireland, and Wales. It is also 
due to the vast increase in the bathing accommodation 
provided by municipalities throughout the kingdom. 
With baths brought almost to their very doors, swimmers 
have been able to practise more frequently than their 
predecessors, to study more carefully the relative value 
of the various strokes, to eradicate that which was bad 
and to develop that which was good. Speed rates have 
been revolutionized, and times which were once con- 
sidered good enough to win championships are now not 
even fast enough for standard certificates. Much of this 
improvement dates from 1886, when Joseph Nuttall, the 
greatest swimmer of his age, won the hundred yards 
championship of England. His wonderful leg kick and 
extraordinary si)eed powers astonislied every one, and 
swimmei's were not slow in taking advantage of the 
I object-lesson afforded them, and soon learnt to adopt his 
style. A jieculiar screw movement of the leg is the dis- 
tinctive foatui’e of it. Supj> 08 e the swimmer to be lying 
on his right side at rest, the legs one above the other. 
The under leg is bent double and the left leg pushed 
slightly forward, and bent a little at ths.; knee. Then 
the left leg is straightened with force, and the right 
simultaneously swirled rapidly to it, the foot of the right 
leg swinging as on a hinge. The lower arm is pulled 
down towards the hips, then the hand is turned quickly 
thumb upwards, so that together ^^ith the lower part of 
the arm it cuts the water, the ann at this stage being 
bent almost double. As the arm is shot forward the 
hand is gradually turned palm downward, and is hollowed 
for the next sw^eep downwards. The ui)per arm used to 
be fully extended beyond the head, but now it is cus- 
tomary to bring it only a foot in front of the face, then 
pull it through the water towards the waist and recover 
close to the lx>dy, the arm straightening as it leaves the 
water. When the under arm is in position for its stroke, 
the upper arm should have completed its sweep and the 
legs 1^ extended ready for the kick. Breathing should 
be regular and timed with the stroke. It is carried on 
principally through the nose, and after a time a swimmer 
learns to inhale naturally during the recovery of the 
upper arm. 

Another method of swimming which has helped to 
increase speed rates, especially over short distances, is 
that known as the “ Trudgen,” or double over-arm stroke. 
It is a modification of a style peculiar to Indians and 
those who get their linng on surf-beaten shores, and was 
first brought into special prominence in En^nd by an 
amateur named Trudgen in 1873. It was, however, not 
until water polo made headway that the study of the 
stroke became general. Since then it has become highly 
popular and been greatly improved. Each arm is in 
turn thrown out of the water teyond the head, and swept 
round through the water to the side. The leg kick is the 
same as in the ordinary over-arm stroke. When the kick 
is taken the body is on its side, and as the legs ore 
widened out, one arm is being brought into position out 
of the water while the other is finisliing its stroke, and 
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tile body then toms on the breast. By this action a water 
polo player is able to get a good view of the field of play, 
And as it is a very fast stroke, it is extremely useful when 
xacing for, or dribbling, the bcdl. 

Water polo has also been one of the factors in the 
advance of swimming. It appears to have been played 
first in the ’seventies, but it was not until the 
institution of the Eng^ Championship in 1888 
that swimmers began to take much interest in 
the game. Its growth was, however, rapid, for in 1889 a 
Big London League was formed ; on 26th July 1890 the 
first county match was played, and two days later England 
and Scotland met at Kensington. There is now a regular 
County Championship, and a series of annual interna- 
tional matches between England, Scotland, Ireland, and 
Wfldes. The teams consist of seven a side, and the game 
is played in a bath or o^n water not more than 30 yards 
•or less than 19 yards in length, while the width must 
not be more than 20 yards and the depth not less than 
3 feet. The goal posts are 10 feet apart, with cross bar 
3 feet above the surface when the water is 5 feet and 
•over in depth, or 8 feet from the bottom when the water 
is less than 5 feet in depth. An ordinary Football Associa- 
tion match ball is use^ and when playing it the men are 
not allowed to touch it with both hands, or take it under 
water. Neither must they stand on the bottom when 
playing it, duck an opponent (unless he is in possession 
of the ball), retain possession of the ball when ducked, 
interfere with or impede an opponent unless he is holding 
the ball, or jump from the Attorn, or push off from the 
side, in order to play the ball or duck an opponent. 
There are also numerous rules as to penalties for fouls, &o. 
From the mere scramble which the game was in 1888, 
water polo has now become a scientific exposition of skill 
in the water. Its great use to swimmers has been the 
development of staying power. 

Since 1891 scientific swimming and diving have made 
great advances. A knowledge of floating is of vital 
necessity before one can become an expert in 
the higher branches of swimming, and the 
ability to fioat properly in fresh water can only be 
acquired by long practice. The relative buoyancy of each 
individual varies, and as a consequence a position which 
would suit one man would send another to the bottom. 
The best way to learn is to stand on the bottom of the 
bath and gradually let the head back until all of it except 
the face is immersed, the arms meanwhile being carried 
alowly back until they are in a line with the rest of the 
body (as you would hold your arms above your head if 
on dry land). Keep the legs together, and then, after 
taking a go^ inspiration, push gently away from the 
bottom. If the balance has been correctly gauged the 
legs will rise slowly to the surface. Probably the water 
will wash over the face, but this must not make the 
learner give up, as that inconvenience will in all likeli- 
hood be only temporary. Above all* things, the be^ner 
must not try to see whether he is floating, «.c,, Uft up 
his head to see if the legs are on the surface. This is a 
common fault, and as it upsets the balance at once, the 
learner often gives up the attempt to float in despair. 
Once floating has been mastered, the smart feats of the 
experts may be gradually acquir^ by careful study. A 
system of ba ck swimming which is of excellent service in 
saving life has been perfected by the officers of the^ Life 
Saving Society. Wh«i carrying a person, if the ordinary 
back stroke kick were made, the rescuer, as well as the 
person being rescued, would at intervals sink below the 
surface, and it is therefore essential that the legs should 
be inclined toward &e bottom at a gr^tor angle, and 
that progtessioii ^b^uld be made by semicircular sweeps 
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of the legs from the knees downwards. Another service 
to English swimming rendered by the Life 
Saving Society was its invitation to the expert 
amateur divers of Sweden to give a demonstration of 
their skill at the Diamond Jubilee Gala in the West 
India Docks, at which the Prince and Princess of Wales 
were present. Nothing like their display had ever 
before been seen in this country, but since then their 
styles have been copied, and great improvement has taken 
place in the form of English divers. The Swedes are 
wonderfully skilful and graceful in dives from great 
heights. Forward and backward headers, backward 
springs, somersaults, and swallow -like dives are mere 
child’s-play to tliein, and 60 feet is a common drop. The 
“ swallow ” is one of the most thrilling dives. The Swede 
will stand on a platform 60 feet above the surface, make 
a run, and then spring out into the air. His head is then 
at once thrown backwards, the back hollowed, the arms 
flung out horizontally and at right angles to the body, 
and the legs straightened and closed. He falls in this 
}K>sition until some 8 feet from the water, when suddenly 
the arms close, the head falls between them, and the body 
comes into the correct and usual position for entering the 
water. 

Svyimming Records^ 190B, — 100 yards, 1 minute ^ second, by 
J. H. Derbyshire, Manchester Osborne, at Manchester, 23Td Nov- 
ember 1808 ; 160 yards, 1 -minute 38^ seconds, by J. H. Derty- 
shire, Manchester Osborne, at BurNlcm, 8th June 1899 ; 220 yards 
2 minutes 34f seconds, by J. H. Derbyshire, Manchester Osbonie, 
at Burslem, 8th June 1899 ; 220 yards, 2 minutes 344 seconds, by 
J. H. Derbyshire, MaiicheHttjr Osbonie, and F. C. V. Lane, Now 
South Wales (dead heat), at Biimingliam, 17th September 1900 ; 
300 yards, 3 minutes 47| seconds, by F. 0. Y. Lane, New South 
Wales, at Blackpool, 11th September 1899 ; 440 yards, 6 minutes 
52 { seconds, by J. A. Jarvis of Leicester, at Bucup, 27th October 
1900; 500 ya^, 6 minutes 42f seconds, by J. A. darvis of Leicester, 
at Sunderland, 4th October 1899; 880 yards, 12 minutes 29 seconds, 
by J. A. Jarvis of Leicester, at Leicester, 8tb August 1899 ; 1000 
yards, 14 minutes 10 seconds, by J. A. Jarvis of Leicester, at 
Walsall, 16th July 1899 ; 1 mile, 26 minutes 13| seconds, by J. A. 
Jarvis of Leicester, at Leicester, 8th August 1899. 

Pltmging Records. — With time-limit of 60 seconds, 78 feet 9 
inches, by W. Taylor of Bootle, at Bootle, 14th September 1899. 
Without time-limit, 82 feet, by W. Taylor of Bootle, at Bootle, 
6th September 1899. 

M. A. Holbein swam from Blackwall to Oravesend Town Pier, a 
distance of about 20 miles, on 29th June 1900, in 4 hours 43 
minutes 6 seconds. Captain Webb swam the siune disjance in July 
1876, in 4 hours 62 minutes 44 seconds. M. A. Holbein swam from 
Blackwall to 2 miles beyond Gravesend To^m Pier and back to 
within a mile of his staiting-point on 25th July 1899, in 12 hours 
27 minutes 42f seconds, the distance covered being about 43 miles. 
M. A. Holbein swam for 12 hours in Sj^dthcad and the Solent, on 
14th August 1899, and in that time it was computed that he 
covered between 46 and 47 miles. Tfe was quite fresh, and his 
body warm wlien ho left the water, and, but for darkness coming 
on, would have gone farther. On 27tli August 1902, Holbein 
almost succeeded in swimming ilie Channel from Cape Grisnez to 
Dover, being taken out of the water a mile from land owing to 
the adverse tide. F. Holmes, of Birmingham, swam 14 miles in 
4 hours and 46 minutes, on 24th July 1900, in an attempt to swim 
the English Channel from Dover to Calais. Madame Isacescu, an 
Austrian lady, swam nearly 20 miles in 10 hours, on 6th September 
1900, in an attempt to swim the English Channel from Calais to 
Dover. (s. H*.) 

awinburne, Ala»rnon Charles (1837- 

), Engliab poet and critic, was bom in Chapel Street, 

Belgravia, 5th April 1837. He was the son of Admiral 
Charles Henry Swinburne (of an old Northumbrian family) 

I and of Lady Jane Henrietta, a daughter of George, third 
earl of Ashbumham. It may almost be said to have 
been by accident that Mr Swinburne owed London for 
bis birthplace, since he was removed from it immediately, 
and always felt a cordial dislike for the surroundings and 
influences of life in the heart of a great city. His own 
childhood was spent in a very different environment. His 
grandfather, Sir John Edw^ Swinburne, Bart., owned 
® S.IX. — 16 
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an estate in Northumberland, and his father^ the Admiral, 
bought a beautiful spot between Yentnor and Niton in the 
Ide of Wight, called East Dene, together with a strip of 
undercliff known as the Landslip. The two homes were 
in a sense amalgamated. Sir Edward used to spend half 
the year in the Isle of Wight, and the Admiral’s family 
shar^ his northern home for the other half ; so that the 
poet’s earliest recollections took the form of strangely 
contrasted emotions, inspired on the one hand by the 
bleak north, and on the other by the luxuriant and tepid 
south. Of the two, the influences of the island are, per- 
haps naturally, the stronger in his poetry ; and many of his 
most beautiful pieces were actually written at the Orchard, 
an exquisite spot by Niton Bay, which belonged to relatives 
of the poet, and at which he was a constant visitor. After 
some years of private tuition, Mr Swinburne was sent to 
Eton, where he remained for 
flve years, proceeding to Balliol 
College, Oxford, in 1857. Ho 
was three years at the Univer- 
sity, but left without taking a 
degree. Clearly he must have 
cultivated while there his pas- 
sionate and altogether un- 
academic love for the literature 
of Greece ; but his under- 
graduate career was unattended 
by university successes, beyond 
the Taylorian Prize for French 
and Italian, which he gained 
in 1858. He contributed to 
the “Undergraduate Papers,” 
published during his first year, 
under the editorship of John 
Nichol, and he wrote a good 
deal of poetry from time to 
time, but his name was prob- 
ably regarded without much 
favour by tlie college authori- 
ties. He took a second class 
in classical moderations in 
1858, but his name does not 
occur in any of the “Final” 
honour schools. He left Ox- 
ford in 1860, and in the same 
year published those remark- 
able dramas. The Queen Mother 
and Rosamond, which, despite 
a certain rigidity of style, must be considered a wonderful 
performance for so young a poet, being fuller of dramatic 
energy than most of his later plays, and rich in really 
magniBcent blank verse. The volume was scarcely noticed 
at the time, but it attracted the attention of one or two 
literary judges, and was by them regarded as a first appear- 
ance of uncommon promise. 

It is a mistake \o say, as most biographers do, that Mr 
Swinburne, after leaving Oxford, spent some time in Italy 
with Walter Savage Landor. The facts are quite other- 
wise. The Swinburne family went for a few weeks to 
Italy, where the poet’s mother. Lady Jane, had been 
educated, and among other places they visited Fiesole, 
where Landor was then living in the house that had been 
arranged for him by the kindness of the Brownings. Swin- 
burne WM a great ^mirer of Landor, and, knowing that 
he was likely to be in the same town with hiin^ bad pro- 
vided himself with an introduction from his friend, Richi^d 
Monckton Milnes. Landor and Swinburne met and con- 
versed, with great interest and mutual esteem ; but the 
meetings wore not for more than an hour at a time, nor 
did they exceed four or five in number. Mr Swinburne 
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never lived in Italy for any length of time. In 1866 
appear^ the Ijrrical tragedy of Atalanta m Calydon^ fol- 
lowed in the next year by the famous Poems and BaMade^ 
and with them the poet took the public gaze, and began 
to enjoy at once a vogue that may almost be likened to 
the vogue of Byron. His sudden and imperative attrac- 
tion did not, it is true, extend, like Byron’s, to the un- 
literary; but among lovers of poetry it was sweeping, 
permeating, and sincere. The Poems and Ballads were 
vehemently attacked, but Dolores and Fanstme were on 
every one’s lips : as a poet of the time has said, “ We all 
went about chanting to one another these new, astonishing 
melodies.” Chastelard, which appeared between Atalanta 
and Poems and Ballads, enjoyed perhaps less unstinted 
attention ; but it is not too much to say that by the close 
of his thirtieth year, in spite of hostility and detraction, 
Mr Swinburne had not only 
placed himself in the highest 
rank of contemporary poets, 
but had even established him- 
self as leader of a choir of 
singers to whom he was at 
once master and prophet. 

Meanwhile, his private life 
was disturbed by troublous 
influences. A favourite sister 
died at East Dene, and was 
buried in the little shady 
churchyard of Bonchurch. Her 
loss overwhelmed the poet’s 
father with grief, and he 
could no longer tolerate the 
house that was so full of tender 
memories. So the family 
moved to Holmwood, in the 
Thames valley, near Reading, 
and the poet, being now within 
sound of the London literary 
world, grew anxious to mix in 
the company of the small body 
of men who shared his sym- 
pathies and tastes. Rooms 
were found for him in North 
Crescent, off Oxford Street, 
and he was drawn into the 
vortex of London life. The 
Pre-Raphaelite movement was 
in full swing, and for the next 
few^ years he was involved in a rush of fresh emotions and 
rapidly-c^nging loyalties. It is indeed necessary to any 
appreciation of Mr Swinburne’s genius that one should 
understand that his inspiration has been almost invariably 
derivative. His first bwk is deliberately Shakespearian in 
des^n and expression ; the Atalanta, of course, is equally 
deliberate in its pursuit of the Hellenic spirit. Then, with 
a wider swing of the.pendulum, he recedes, in Poem and 
Ballade, to the example of I^udelaire and of the Pre- 
Raphaelites themselves ; with the Song of Italy (1867) 
he is drawing towards the revolt of Mazzini ; by the time 
are completed (in 1871) he is altogether 
under the influence of Victor Hugo, while Rome has become 
to him “first name of the world’s names.” But, if Mr 
Swinburne’s inspiration was derivative, his manner was in 
no sense imitative ; he brought to i[mtry a spirit entirely 
his own, fmd a method even more individual than his spirit. 
In summing up his work we shall seek to indicate wherein 
his ori^nality and his service to poetry has lain ; mean- 
while, it is well to distinguish clearly between the influences 
which touched him and the origii^ personal fashion in 
which he assumed those influence and made them Us own. 
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The spirit of Mr Swinburne's inuse has always been a 
spirit of revolution. In Foem amd Ballade the revolt is 
a^DSt moral conventions and restraints \ in before 
Suwn$e the arena of the contest is no longer the sensual 
sphere, but the political and the ecclesiastical The de> 
testation of kii^s and pries^ which marked so much of 
the work of his maturity, is now in full wing, and Mr 
Swinburne's language is sometimes tinged with extrava- 
gance and an almost virulent animosity. With Bothwell 
(1874) he returned to drama and the story of Mary Stuart. 
The play has fine scenes and is burning with poetry, but 
its length not only precludes patient enjoyment, but tran- 
scends all possibilities of harmonious unity. Ereditheus 
(1876) was a return to the Greek inspiration of Atalanta; 
and then in the second series of Poems and Ballads (1878) 
the French infiuence is seen to be at work, and Victor 
Hugo begins to hold alone the place possessed, at different 
times, by Baudelaire and Mazzini. At this time Mr 
Swinburne's energy was at fever height ; in 1879 he pub- 
lished his eloquent Study of Shakespeare^ and in 1880 no 
fewer than three volumes, The Modern Heptalogia^ a 
brilliant anonymous essay in parody. Songs of the Spring- 
tides^ and Studies in Song, It was shortly aiter this date 
that Mr Swinburne's friendship for Mr Theodore Watts- 
Dunton (then Mr Theodore Watts) grew into one of 
almost more than brotherly intimacy. After 1880 Mr 
Swinburne's life remained without disturbing event, de- 
voted entirely to the pursuit of literature in peace and 
leisure. The conclusion of the Elizabethan trilogy, Mary 
Stuart^ was published in 1881, and in the following year 
Tristram of Lyonesse^ a wonderfully individual contribu- 
tion to the modem treatment of the Arthurian legend, in 
which the heroic couplet is made to assume opulent, 
romantic cadences of which it bid hitherto seemed incap- 
able. Among the publications of the next few years must 
be mentioned A Century of Roundels^ 1883; A Mid- 
summer Holiday^ 1884 ; and Miscellanies^ 1886. The 
current of his poetry, indeed, continued unchecked ; and 
though it would be vain to pretend that he added greatly 
either to the range of his subjects or to the fecundity of 
his versification during the twenty years from 1882 to 
1902, it is at least true that his melody was unbroken, 
and his magnificent torrent of words inexhaustible. His 
Marino Faliero (1886) and Locrine (1887) have passages 
of power and intensity unsurpassed in any of his earlier 
work, and the rich metrical effects of Astrophel (1894) and 
The Tate of Batin (1896) are inferior in music and range 
to none but his own masterpieces. 

Besides this wealth of poetry, Mr Swinburne was active 
as a critic, and several volumes of fine impassioned prose 
testify to the variety and fiuctuation of lus literary alle- 
giances. His Note on Charlotte Bronte (1877) must ho 
read by every student of its subject ; the Study of Shake- 
speare (1880) is full of vigorous and arresting thought, and 
many of his scattered essays are rich in suggestion and 
appreciation. His studies of Elizabethan literature are, 
indeed, full of “ the noble tribute of praise," and no con- 
temporary critic has done so much to revive an interest in 
that wonderful period of dramatic recrudescence, the side- 
issues of which have been generally somewhat obscured by 
the pervading and dominating genius of Shakespeare. 
Where his enthusiasm is heart-whole, Mr Swinburne’s 
appreciation is stimulating and infectious, but the very 
qui^ties which give his poetry its unique charm and char- 
acter are antipathetic to his success as a critic. He has 
very little capacity for cool and reasoned judgment, and 
his criticism is often a tangled thicket of prejudices and 
predflections. He is, of course, a master of the phrase ; 
and it never happens that he touches a subject without 
flhunifittiatig it witibi some %htning-fla8h of genius, some 
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vivid penetrating suggestion that outflames its shadowy 
and confused environment. But no one of his studies is 
satisfactory as a whole ; the faculty for sustained exorcise 
of the jud^ent is denied him, and even his best apprecia- 
tions are disfigured by error in taste and proportion. On 
the other hand, when he is aroused to literary indignation 
the avalanche of his invective sweeps before it judgment, 
bxste, and dignity. His dislikes have all the violence of 
his affections, and while both alike present points of great 
interest to the analyst, revealing as they do a rich, varied, 
and fearless individuality, the criticism which his hatreds 
evoke is seldom a safe guide. 

But whatever may be said in criticism of his prose, 
there w at least no question of the quality of his poetry, 
or of its important position in the evolution of English 
literary form. To treat first of its technique, it may 
safely be said to have revolutionized the whole system of 
metrical expression. It found English poetry bound in 
the bondage of the iambic ; it left it revelling in the 
freedom of the choriambus, the dactyl, and the anaiJsest. 
Entirely new effects ; a riclmess of orchestration resem- 
bling the harmony of a band of many instruments ; the 
thunder of the waves, and the lisp of leaves in the wind ; 
these, and a score otli(;r astonishing })oetic developments 
were allied in his poetry to a mastery of language and an 
overwhelming impulse towards beauty of form and ex- 
quisiteness of imagination. In Tristram of Lyonesse the 
heroic couplet underwent a complete metamorphosis. No 
longer wedded to antithesis and a sharp csesura, it grew 
into a rich melodious measure, capable of an infinite variety 
of notes and harmonies, palpitating, intense. Tlie service 
which Mr Swinburne rendered to the English language 
as a vehicle for lyrical effect is simply incalculable. He 
revolutionized the entire scheme of English prosody. Nor 
was his singular vogue due only to this extraordinary 
metrical ingenuity. The effect of his artistic personality 
was in itself intoxicating, even delirious. He was the 
poet of youth insurgent against all the restraints of con- 
ventionality and custom. The young lover of i)oetry, 
when first he encounters Mr Swinburne’s infiuence, is 
almost bound to be swept away by it ; the wild, extrava- 
gant licence, the apparent sincerity, the vigour and the 
verve, cry directly to the aspirations of youth like a clarion 
in the wilderness. But, while this is inevitable, it is also 
true that the critical lover of poetry outgrows an un- 
questioning allegiance to the Swinbumian mood more 
quickly than any other of the diverse emotions aroused by 
the study of the great poets. It is not that what h^ 
been called his “ pan-anthropism ” — ^his universal worship 
of the holy spirit of man — is in itself an unsound philo- 
sophy ; there have l)een many creeds founded on such a 
basis which have impregnably withstood the attacks of 
cnticism. But the unsoundness of Mr Swinburne's philo- 
sophy lies in the fact that it celebrates the spirit of man 
engaged in a defiant rebellion that leads nowhere ; and 
that as a “criticism of life” it has neither finality nor a 
sufilciently high seriousness of purpose. Walt Whitman 
preaches very much the same gosi)el of the “ body electric ” 
and the glory of human nature ; but Whitman’s attitude 
is far saner, far more satisfying than Mr Swinburne’s. 
For it is concerned with the human spirit realizing itself 
in accordance with the unchangeable laws of nature ; while 
Mr Swinburne’s enthusiasm is, more often than not, 
directed to a spiritual revolution which sets the laws of 
nature at defiance. It is impossible to acquit his poet^ 
of the charge of an animalism which wars against tto 
higher issues of the spirit— an animalism sometimes of 
love, sometimes of hatred, but, in both extremes, out of 

centre and harmony. ^ 

Yet» when eveiything has been said that can be said 
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against the unsssthetic violences of the poet’s excesses, his | 
service to contemporary poetry outweighs all disadvantages. 
No one has done more to free English literature from the 
diackles of formalism ; no one, among our contemporaries, 
has pursued the poetic calling with so sincere and re- 
splendent an allegiance to the claims of absolute and 
unadulterated poetry. Some of our poets have turned 
preachers ; others have been seduced by the attractions of 
philosophy; but Mr Swinburne has always remained an 
artist absorbed in a lyrical ecstasy, a singer and not a 
seer. When the history of Victorian ix)etry comes to be 
written, it will be found that his person^ty has been 
among the most potent of his time ; and, as an artistic 
influence, it will be pronounced both inspiring and bene- 
ficent. The topics that he has touched are often ephe- 
meral; the causes that he celebrated will, many of 
them, wither and desiccate ; but the magnificent frc^om 
and lyrical resource which he introduced into the language 
will enlarge its borders and extend its sway so long as 
English poetry survives. 

SwIndOlli a municipal borough (1900) and import- 
ant railway junction in the Cricklade parliamentary divi- 
sion of Wiltshire, England, 77 miles west of London. The 
Great Western Railway works employ about 11,000 hands. 
Numerous churches and Nonconformist chapels have arisen. 
Other recent erections are a market, a central club and 
institute, a theatre, a Victoria Hospital, the Great Western 


Medical Fund Society’s building, and an isolation li^itaL 
A recreation ground of 30 acres is connected wiwtihe 
Great Western Railway Mechanics’ Institute, whii^!^ 
been enlarged, as has also the accident hospi^. The Wilts 
and Berks canal has been dredged and repaired, and three 
bridges have been built over it. Area, 4246 acres. Popu- 
lation (1861), 4876; (1881), 19,904; (1891), 33,001; 
(1901), 44,996. 

Swinamlincls^ a seaport town and seaside resort 
of Prussia, province of Pomerania, situated at the east 
extremity of the island of Usedom, and on the left bank of 
the river Swine, which connects the Stettiner Haff with the 
Baltic, servos as the outer port of Stettin from which 
it is 42 miles distant by water. The entrance to the Swine 
is protected by two breakwaters, 3600 feet and 5250 feet 
long respectively; and in 1897 the river continuation of 
the Kaiserfahrt, known as the cut through the Mellin, was 
opened to navigation. Further, the waterway between the 
Haff and the Baltic was deepened to 24 feet in 1900* 
1901, and in other ways improved. The connexion be- 
tween Swinerniinde and Stettin is kept open in winter by 
ice-breakers. This port was cleared by 4967 vessels of 
1,706,488 tons in 1899, the bulk of them having previ- 
ously cleared from Stettin. The industries are principally 
connected with shipping. A monument to the Emperor 
William 1. was unveiled in 1895. Population (li77), 
1804; (1895), 9391; (1900), 10,251. 
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I. Geography and Statistics. 

I N 1902 the area of Switzerland was officially estimated 
at 15,990 square miles. Of this 71*6 per cent., or 
11,461 square miles, were classed as “productive,” 3250 
square miles being covered by forests and 127 square 
miles by vineyards. Of the “ unproductive ” 4529 square 
miles (28'4 per cent, of the total area), 710 square miles 
were covered by glaciers, 518 square miles by lakes, 129 
square miles by the beds of rivers and streams, and 66 
square miles by towns, villages, and buildings. The 
Grisons, Bern, and the Valais occupy together 7456 square 
miles, while if we add the next three in size (Vaud, Ticino, 
and St Gall) the amount is raised to 10,570 square miles. 
The three smallest (whole) cantons are Schafrhausen(113^ 
square miles), Geneva (107 square miles), and Zug (92*3 
square miles). 

The following table gives the (1902) official details as 
regards the fifteen principal Swiss lakes : — 


r ' ” ■■ 

of lake. 

. . .. 

Ai*ea ill 
Square Miles. 

Mean Height 
above 
Sea-Level 
in Feet 

Greateat 

D^thin 

Feet 

1. Genova 

228*0 

1280i 

1014 

2. Constance . T 

207*8 

1809 

. 827 

3. Neuoh&tel . . 

92*4 

1420i 

506 

4. Maggiore . 

827 

6464 

1197 

5. Lucerne . • 

44*5 

1484 


6. Zurich 

33*8 

1342 

469 

7. Lugano • 

19*4 

899 

945 

8. Thun • 

18*4 

1887i 

712 

9. Bienne • 

16*2 

1417J 

246 

10. Zufi: . 

14*7 

1368 

649 

11. Brienz 

11*5 

1857 

853 

12. Morat 

10*5 

1420} 

151 

IS. Walensoe • 

8*9 

1388 

495 

14. Sempaoh . 

5*5 

1668} * 

285 

15. Hallwyl . • 

8*9 

1483 

157 


Of these lakes Omeva is divided between Vaud (123| 
square miles), Geneva (11| square mOes), and the Valais 


(4*7 square miles), the rest (83*2 square miles) belonging 
to France. Comtance is partly in Thurgau (59*7) and 
St Gall (214), but mostly belongs to Wiirtemberg, Bavaria, 
Baden, and Austria. Nev/chdid is owned by Neuchfltel 
(36J), Vaud (33*1), Fribourg (20*7), and Bern (2). ifo^- 
gwre is in Ticino for jiart of its area (16*2) only^the rest 
(66^) belonging to Italy. Lwcerne is much divided, as 
Lucerne has 15| square miles, Nidwalden 12*9, Uri 7*6, 
Schwyz 7J, and Obwalden *9, so that this lake is rightly 
named the “ Lake of the Four Forest Cantons.” ZiUrtch 
is owned by Zurich (20*9), Schwyz (8*8), and St Gall 
(4*1) ; but of Lugano^ Ticino has 7^ square miles only, the 
rest (11 '9) being Italian. Bienne is divided between 
Bern (15*8) and NeuchAtel (*4), Zutj between Zug (10*1), 
Schwyz (3*7), and Lucerne (*9), and Morat between Fri- 
bourg (6*8) and Vaud (3*6). The Waleneee is owned 
jointly by St Gall (7*1) and Glarus (1*8), and HaXlwyl by 
Aargau (3*3) and Lucerne (*6). The following are the 
dates at which steamers first plied on the twelve principal 
Swiss lakes: — 1823 (Geneva), 1824 (Constance), 1826 
(Maggiore), 1827 (Neuch&tel, Bienne, and Morat), 1835 
(Thun, Lucerne, and Zurich), 1839 (Brienz), 1852 (Zug), 
and 1856 (Lugano). 


The following ie the number of the reMtni inhabitants in Switzer-* 
land according to the various censuses : — 


1850. 

1800. 

187a 

186a 

1888. 

looa 

2,892,740 

2,510,494 

2,655,001 

2,881,787 

2,917,764 

3,815,448 


According to the census of 1888, the rate of density in Switzer- 
land was 219 inhabitants to each square mile of dry land (i,s., ex- 
cluding from the total area of Switzerland all lakes of over 1 square 
kilometre (*8 square miles) in extent. In 1888 Lucerne and the 
Valais both had 101 males to 100 females, while Obwalden had 100 
of each, though in Geneva there were but 87 males to 100 females, 
in urben Basel but 88, and in Tidno but 79, these three cantons 
showing the loirat piop(»rtioa of nudes to females. As reguda 
ages per 1000 of the total Swiss pcmlation, the figures for 18M are 
respectively 822 (under 16). 684 (15-*68), and 94 (00 and upwards). 
Thou^, ss pointed out afwve^ there are so more femaki 


m 






•tatistiob] 


SWITZERLAND 


tim imIm in Switmlnd (in 1888 than mn 1,008,141 females 
;8«* JWt the proportion of 

mHlj|ann each sex k almost the same— of 1000 peteons of mar- 
*iag*0* SB# i® 1888, 600 males and 607 females were actaallT 
named. The annual aToram number of divoroea (almoat wholly 
in the Protestant cantons eourae) was 901 between 1876 and 
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1880, 927 between 1881 and 1886, and 888 between 1886 and 1890 • 
in 1896 there were 897, and in 1890, 1001. The number of ille^ 
gitimate births between 1886 and 1890 was 1009 a year, fell to 
3866 in 1890, but in 1896 was aaain 4009, and in 1899 it rose to 
4618 i m eyoiy year the male children so bom exceeded the female 
children. 


T Me thawi ng Prtneipca Changes rinu the Earlier AHide was eompOed. 


Name of Cantoa. 


1. Qrisons. 

2. Bern 

8. Valais . 

4. Vaad . 

5. Tioino . 

6. St Gall. 

7. Zurich . 

8. Fribourg 
8. Lucerne 

10. Aaigau . 

11. Uri . 

12. Thttigau 
18. SchwTz. 

14. NeuohAtel 
16. Soleure . 

^ UrUerwalden' 

16. Obwaldeii 

17. Kidwalden 

18. Glams . 
jBaaet—- 

19. Urban . 

20. Rural . 


21. Outer 

22. Inner . 

23. Sohaffhausen 

24. Geneva . 

25. Zug 

Total 


The following table { 
number of marriages, bf 
of the total population 


Bate of 


dtntoniU 

Constitution. 

1892 

1893 
1876 
1886 
1892 
1890 
1869 
1867 

1876 
1886 
1888 
1869 

1876 (1898) 
1858 

1887 (1895) 

1867 

1877 
1887 

1889 

1892 

1876 

1872 

1876 

1847 

1894 


.area in 
English 
Square 
hbles. 

2,773-3 

2,667*8 

2,025*3 

1,247*6 

1,087*9 

779*8 

665-2 

646-2 

679-3 

541-9 

416-3 

387*8 

360*6 

311-8 

305-6 

188-2 

112-1 

266-8 

13-8 

163-8 

100*5 

61*8 

113-5 

106-9 

92-3 


16,978*6 


Population (Resident). 1 

Density 


I 

18 (Census). 

1000 (Census). 

per Square 
EnglUh Mile 
(1900). 

Cantonal Ciapltala. 

0 

94,810 

104,520 

38 

Coire 


536,679 

589,433 

222 

Bern 


101,686 

114,488 

56 

Siou , 


247,665 

281,379 

228 

Tauusanne 


126,751 

138,638 

127 

Bellinzona 


228,174 

260,385 

322 

St Gall . 


387,183 

431,036 

649 

Zurich 


119,156 

127,961 

198 

Fribourg . 


135,360 

146,619 

254 

Lucenio . 


193,680 

206,498 

381 

Aargau . 


17,249 

19,706 

47 

Altdorf . 


104,678 

113,221 

292 

Kraucnfcld 


60,307 

55,385 

158 

Schwyz . 


108,163 

126,279 

405 

NeucMtcl 


85,621 

100,762 

329 

Solouro . 


16,043 

16,260 

83 

Sarnen 


12, .638 

18,070 

116 

Stuns 


33,825 

82,349 

1-21 

Glams . 


73,749 

112,227 

8063 

Basel 


61,941 

68,497 

418 

Liestal 


54,109 

55,281 

548 

Hcrisau . 


12,888 

13,499 

221 

Appenzell 


37,783 

41,514 

365 

Schaffhausen . 


105,609 

132,609 

1247 

Geneva . 


28,029 

25,093 

274 

Zug 


,917,764 

3,316,817 1 

208 1 




Capitals 

( 1000 ). 

11,613 

63,994 

6,059 

46,407 

5,047 

33,087 

160,708 

16,766 

29,203 

7,824 

3,134 

7,736 

7,398 

20,781 

10,063 

3,960 

2,791 

4,896 

109,169 

5,390 

13,491 

4,569 

15,286 

10.6,617 

6,471 


gives by periods of five years the average 
drths, and deaths per each 1000 inhabitants 


Years. 

Marriages. 

Birtha 

Deaths. 

1881-95 . 

6-9 

80-0 

21-4 

1886-90 . 

7*1 

28*8 

20-6 

1891-95 . 

7-4 

29-2 

20*1 


Between 1871 and 1890, in Switzerland, the average number of 
marriages 1000 inhabitants was 7*4 (the rate tor Great Britain 
and Irelana being 7*2), of births was 29*4 (Great Britain and Ire- 
land, 32*6), and of deaths 22*1 (Great Britain and Ireland, 19*9). 

The numbers of non-Swiss residents in the Confederation was 
229,660, according to the census returns of 1888 (392,896 in 1900). 
By nationality they were principally distributed as follows in 
1888 : natives of Germany, 112,842 (including 6814 from Alsace- 
Lorraine) ; Austria, 13,787 (and also 444 Hungarians) ; Italy, 
41,881 ; France, 68,627 ; Great Britain and Ireland, 2577 ; Russia, 
1864 ; United States of America, 986. 

IhnigrcUion, — The following numbers show that the tide of emi- 
gration from Switzerland to lands over the seas has, with some 
slight fluctuations, greatly deoreased. In 1888 there were 8346 
eimgrants, in 1898, 6177 ; in 1895, 4268 ; in 1897, 2608 ; in 1898, 
2288 ; in 1899, 2493 ; but in 1900 there Vere 3816. By far the 
great ^ority find their way to the United States of America. 

Oimc and Aural P&pulatitm, — Of the 8185 ^ Apolitical communes 
existing in Switzerland in 1888, only 18 had a population above 
10,000, 86 between 6000 and 10,000, and 24 b^ween 4000 and 
6000 — in all 78 with populations exceeding 4000 ; and there were 
428 wil^ populations between 1000 and 2000. Of these 3186 
‘A communes^ 60 are above 1600 metres (4981 feet in altitude). 
The lowest ** commune** in Switzerland is that of Ascona, 202 
metres (663 feet) on the Lago Haggiore, and the highest, Avers, 
1949 metres (6896 fe6t)—herein is ^f, 2188 metres (6998 feet), the 
highest permanently inhabited villa^ not merely in Switzerland, 
but in the entire chain of the Alps. 

figures for 1888 are :.-l,716,648 Protestants 
(68*8 per cent), 1,188,828 Roman OathoUcs (40*6 per cent.), 8060 
Jews (*8 per cent), and 9809 (8 per cent.) misoellaneoui or nn- 
known. The foRowiiig cantons m 1888 had more Protestants 
ten Roman OathoUes -Zftrioh, Bam, Olarat, Outer Rhodes of 


Appenzell, the Orisons, Aargau, Thurgau, Vaud, and Keuch&tel—- 
in all 8}. The other 16^ had a Roman Catholic majority, and 
among these was in 1888 that of Geneva. The Jews are most numer- 
ous in Zurich (1849), Bern (1196), and urban Basel (1061), no- 
where else exceeding 740 (Keuch&tei). In 1900 there were (among 
the actual as opposed to the resident population) 1,918,197 
Protestants, 1,383,135 Roman Catholics, ana 12,651 Jews. 

AaTtgrwogrcs.— By the Federal Constitutions of 1848 and 1874, 
French, German, and Italian are formally recognized as A*uatioiial 
languages,*’ so that debates in the Federal Parliament may be 
carried on in any of the three indifferently, while all laws and 
Federal Acts appear in three versions. The old historical dialect 
of the Romonsen or Ladin (nearly confined to the Orisons, q.v.) 
enjoys no political recognition, and is largely maintained by artifi- 
cial means in the shape of special societies for its preservation. 
In 1900 German was spoken by 2,319,106, French by 733,226, 
Italian by 222,247, Romonsch by 38,677. Tlie first linguistic 
censuses of individuals were those of 1 880 and 1 888, as shown in 
the foll«)wing table ; — 


Oennan. 

1880. I 1888. 


2,080,792 I 2,083,007 
(71-8) I (71-4) 


French. 


1880. 1888. 


608,007 

(21*4) 


634,018 


188 a 


Italian. 
ifm. 


161,023 155,130 

(6-8) (6-7) 


Komonach. 
1880. ! 1888. 


38.706 

(1*4) 


88, M7 

(!•») 


In 1880 there were 6676 (2 per cent.), and in 1888 6667 (2 per 
cent) persons in Switzerland whose mother-tongue was other than 
the four mentioned above, Vaud, Geneva, and Zurich heading 
the list in this respect For fuller details see the various can- 
tons. Here it need only be noted that there is a Gcrnian- 
speaking majority in all the cantons save five, thus showing that 
hWrically the Swiss Confederation is a Gorman.si»caking state 
with which hare hen united fragmenU "f 
tongues, these, however, having no polUieal nghta till af er the 
French Revolution. Of the non-German-speaking five 
(Fribourg. Vaud. the Valais, and Geneva) had a French-speaking 
and one ?Ticino) an Italian-epeakin^ 

tpealcing inhabitants there "Jw 

m06 in 1880, and 87,086 out of 88^867 m 1888 , “ 
canton were there in 

1880, and 802 in 1888) and Zhneh ISO and 217 wiwetiTely). 

Climate , — ^The minimum ramfall between 1864 ana 1393 woe 
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at Sierre in the canton of the Valais (per year 666 millimetree, or 
2Si inches), while the maximum (certainly over 7i feet) ocoun in 
the higher p^ of the alps of Bern, Uri, licino, and the Grisons. 

UvMrai iWfufits.--The output of salt from the five salt-minee 
of Switzerland increased about 20 per cent, between 1882 and 1896. 

AnimoLla. — As regards game, the extent of the district francs " 
or ** Bannbezirke ** in 1896 was 1887 square kilometres. The 
most extensive district is that in the Titlis range (196 square kilo* 
metres), taking in parts of Uri and Unterwalden, followed that 
of the Faulhom range in the canton of Bern (172 square kilo- 
metres), while the smallest (11 square kilometres) is near Thusis 
in ^e Grisons. Yet there is a great deal of unlawful hunting 
in these districts, as the game licences are ver^ expensive. 

In 1899-1900 there were 160 fish hatcheries, in which all the can- 
tons shared save Uri and the Inn sr Rhodes of Appenzell. From 
these hatcheries in the year quoted 88 millions of fish were 
placed in lakes and rivers. The old Federal law of 1876 was re- 
placed in 1888 by a stricter code. 

In live stock the followine table contains the definitive results of 
the censuses of live stock taken in 1886, 1896, and 1901 



1886. 

189a 

1901. 

1. Total number ofl 
owners of live V 
stock of all kinds J 

289,274 

287,430 

Not given. 

2. Cattle' 

1,212,638 

1,806,696 

1,340,376 

3. Swine. 

894,917 

416,323 

566,974 

555,261 

4. Goats . 

415,817 

354,634 

6. Sheep. 

341,804 

271,901 

219,438 

6. Horses 

98,622 

108,969 

124,896 

7. Mules. 

2,742 

3,125 

3,077 

8. Asses . 

2,046 

1,740 

1,789 

9. Beehives 

207,384 

254,109 

242,544 


Alpine Pastures , — The **alp8” are the high mountain pastures 
used by cattle during the summer, and are held as common pro- 
perty by different communes (83 per cent.), or else by individuals 
(64 per cent.), or by one and the other or by corporations ” jointly 
(12 per cent.), or nnally by the State or monasteries (1 per cent). 
It has been estimated that there are in all 4778 different *^idps,*’ 
capable of supporting 270,889 cows, and of an estimated capital 
value of 81^ million francs. Bern (836), the Grisons (646), and 
Ticino (436) have the greatest number of **alps,” while Neuchfitel 
has but 246. In view, however, of returns now in course of publi- 
cation, these figures must be accepted with some reserve. 

The Federal Constitution of 1874 gave to the Federal 
Government the right of supervision, Ac., over forests and the 
damming of torrents only in the high rrmuiUaivs, But in 1897 an 
amendment struck out this limitation, so that all torrents and 
forests are now cared for by the Federal Forest Department 
IisdiLStTiea, — The following table gives the round value (in 
millions of francs) of the products of the three chief Swiss indus- 
tries exported between 1898 and 1900 : — 



1808. 

1890. 

1900. 

1. Embroideries. 

83*6 

108-7 

119 

2. Silk (raw) . . . i 

99*7 i 

109-2 

110 

3. Watches and clocks . | 

108 

112-6 

123 


The cheese industry (save as regards Germany, France, and 
Russia) has decreased of late years, while the condensed milk 
industry has risen but slightly, and that chiefly as remrds Eng- 
land. The production of beer has enormously increased, but only 
a very small quantity is exported. 

Commerce.— The following table shows the round value (in mil- 
lions of francs, the figures in parentheses giving the percentage of 
the total import, or export, trade in 1898) of the trade of Switzer- 
land, with its principal customers, between 1896 and 1898 : — 



— ^ 
Im 

189( 

ports into Switzer- 
land. 

Bxports from Switier- 
land. 

1 

1897. 

189a 

189a 

1897. 

189a 

1. Germany . 

2. France 

8. Italy 

4. Austria-Hungary . 

6. Russia 

6. Great Britain . 

7. Belgium . 

Totd Burope . 

Totol Africa . . 

Total Asia . . . 

United States • 

Total America . 

Total Australia . 

Grand total . 

805 

177 

187: 

71 

65 
51 
24 

87« 

16 

81 

89 

66 
4i 

9981 


er 

64 

18 

77 

6 

1081} 

314i<294) 
m (19*1) 

•SIW 

61 (6-7) 
61 ?471 

98 (9 2) 

6 ( -6) 
10661 

1724 

81 

894 

%■ 

661 

of' 

81 

70 

98 

2 ' 

68? 

89 

111 

146 

18 

6604 

6 

80 

71 

1* 

6934 

194 

88 

88i 

42 

SOj 

148 

12 

680 

6 

82 

78 

92 

8 

728 

\fl 

1 

(•8) 

(4-4) 

<-4) 


^ Of which 663,102, 688,062, and 789,922 in the respective years 
were cows. 


The grand totals for 1899 were Imports, 1160 ; ex|$orti^ 796 ; 
and for 1900— -imports, 1111 ; exports, 886. ^ 

The next table shows the tnnle between Great 
Switzerland, the figures, as before, denoting round .IfiBlons of 
francs: — t 


Year. 

Imports into 
Svntserland. 

Exports from 
Switserland. 

1894 

48 

117} 

1895 

47i 

130 

1896 

51i 

147 

1897 

54 

146 

1898 

51 

148} 

1899 

56} 

166 

1900 

62i^- 

175} 


In 1900 the principal articles imported from Great Britain, with 
their value in round millions of jfraos, were : cotton goods (26|), 
woollen goods (8^), and sheet iron (12) and machines (2) ; wMle in 
the same year the chief exports to Great Britain were : woven 
silk goods (48|), ribbons (21), embroideries (30^), watches and 
clocks (24f ),' and condensed milk (17i). It is explained below 
(in the sketch of modem Swiss history) how Switzerland, though 
by nature a free-trade country, has become for the present a pro«^ 
tectionist countiy, the customs duties having been raised very 
much of recent years. In 1850 the import duties amounted only 
to 3,618,768 francs, and even as lately as 18701me but 8,111,849 
francs. But in the next twenty years the rise Was rapid : in 1876 
to 16,622,264, in 1880 to 16,586,907, in 1886 to 20,792,906, and in 
1890 to 80,816,426. The figures for the next few years are in- 
stmctive: 1891, 81,114,069; 1892, 85,689,858; 1898, 87,927,974; 
1894, 40,762,548; 1896, 42,888,518; 1896, 46,817,457; 1897, 
47,484,161; 1898, 48,814,099; 1899, 60, 676, 68f; 1900,47,491,704; 
and 1901, 46,472,000. 

Health -Almost every little mountain village now calls 

itself a health resort or air cure. " As far back as 1880 it was 
reckoned that there then existed in Switzerland 1002 inns built 


expressly for visitors, containing 58,187 beds, and of an estimated 
capital value of 820 million francs. Of these inns 288 were 
situated above 3400 feet, while 14 stood at a height of above 6662 
feet. In 1894 the number of such inns had risen to 1698 (with 
88,634 beds) and in 1899 to 1896 (with 104,876 beds), while their 
capital value was respectively 619 and 660} millions of francs. 

Finances , — ^The following table gives (in francs) the revenue, 
expenditure, and public debt of the Swiss Confederation at the 
periods stated : — 


Year. 

Bevenue. 

Expenditure. 

Public Debt. 

1880 

42,511,848 

41,088,227 

37,442,029 

1885 

48,392,697 

46,278,686 

35,718,485 

1890 

67,621,261 

66,688,381 

71,112,031 

1895 

81,006,686 

70,402,681 

83,889,489 

1896 

87,262,389 

79,669,657 

80,870,764 

1897 

91,666,643 

87,817,364 

83,891,688 

1898 

96,277,468 

94,109,942 

84,392,065 

1899 

100,476,336 

98,062,644 

... 

1900 

101,033,716 

102,767,837 


1901 

101,924,682 

106,633,089 

... 


The figures last given show a great advance upon the first budget 
(1848) of the infant Confederation, which showed a revenue of 
4,770,000 francs and an expenditure of 4,822,000. The finances 
of the cantons are of more or less local interest, but the state 
revenues of all the cantons together rose from (round) 66 million 
francs in 1885 to 105f million francs in 1897, or nearly 68 per 
cent., and the total cantonal state expenditure from 66 millions 
in 1885 to 105 millions in 1897 (a rise of 69 per cent.), while the 
state cantonal debts rose from 247} million francs in 1886 to 
nearly 844 million francs in 1897. 


mustUion , — ^There i5 now a movement in favour of making the 
primaiy schools financially dependent on the Confederation onlv, 
but this idea is strenuously opposed by those who desire to retain 
some shadow of cantonal sovereignly. In 1896 there were 671 (769 
in 1899) ** kindergarten" schools, with an attendance of 82,419 
(in 1899, 88,918) children and 914 (in 1899, 966) mistressos. The 
primary schools in 1896 were 4896 (in 1899, 4648) in number, and 
were attended by 286,792 (in 1899, 286,277) boys and 288,985 
(in 1899, 287,481) girls, in all 470,677 (in 1899, 478,068) ; the 
male teachers in that year numbering 6869 (in 1899, 6489) and the 
female teachers 8306 (in 1899, 3667). Tlie expense of maintaining 
these schools was in 1896, 26,896,064 francs— per scholar, 66 francs 
— (in 1897, 80,086,888 and 68 f^cs), of which 17,190,764 francs 
(in 1899, 19,069,672 francs) were paid by the communes" and 
8,704,290 francs (in 1899, 10,978,666 francs) by the respective 
cantons. In 1896 the secondaiy^mools numbers 484 (in 1899. 
528), and had an attendance of 18,501 boys (in 1899, 19,896) asm 
14,950 (in 1899, 15,582) girls, in all 88,461 (in 1899, 84i9aB)» 
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1108 (in 18M, 1288) male and 185 (in 1899, 168) female 
teaolMM The expenae in 1896 of maintaming the aeoondary 
adMMiNMnpM ftanos(in 1899, 6,261,122 fhincs), 

of 911(^ 4267,279 ftanca (m 1899, 2,878,684 francs) fell on the 
‘•oommttn«**6ttd 2,521,615 francs (in 1899, 2,887,488 francs) on 
the respedfcire cantons. In 1896 the '^continuation schools'' had 
71,069 (in 1898, 76,859) aoholars, private schools 14,898 (in 1898. 
16^277), and “g^asiuma" 7611 (in 1899, 5788), while the 88 “nor- 
msl aohoola" (80—29 in 1899— supported by the State, the others 
private, enterprises) had 2458 (in 1897, 2889) pupils. There are 
alsM^Mmaiderable number of 8^al schools, e.p., industrial, com- 
meroiaLii|picuitaral, technioal, veterinary, &o. It was estimated 
tibat Wr890 the cantons spent 18,925,876 francs (in 1899, 
23,196,482 francs), and the "communes” 21,665,274 francs (in 1899, 
'^,924,570 francs) for educatmpl purposes, or 18*9 francs (in 
189|, 14*8 francs) per head of xBe population. In the same year 
the "subventions’^ granted by the Confederation for education 
amounted to 1,989,927 francs (in 1897, 2,410,531 francs), this 
sum including as its lan^ item 922,598 francs (in 1899, 987,172 
francs) for the Federal Folvteohnio School at Zurich. Besides the 
four universities named, there are two new ones at Lausanne and 
Fribourg, as well as ^ " Aoad4mie” at Neuch&tel. 

-drwy.-jfThe Swiss army (which, save in the case of officers, is a 
.^militia, as Article 18 of the Federal Constitution of 1874 forbids the 
. ** existence of a standing army) consists of three main sections— the 
"AuSzug” or "^ite” (mm between 20 and 82), the "Landwehr” or 
"first reserve” (mm between 82 and 44), and the "Landsturm" or 
"second reserve” ^en above 44). These three sections nuin^red 
on l^January 1901, 162,122 Auszug, 88,126 Landwohr, and 278,666 
Landsturm men, in all 602,254. &iilway, steamboat, jiostal, and 
telegraph officials are exempt from milit^ service while holding 
those posts. But these, as well as other men disqualified for 
physical reasons, as*6 b^und to pay a special tax yearly, this tax 
amounting to 6 - francs a man, plus a variable sum based on his 
private means. In 1897, 86,889 (in 1901, 38,116) young men were 
medically examined to asoertnin if they were physically fit to serve 
in person as rec^ts ; of this number 18,740 (in 1901, 16,234), or 
62*2 per cent, (in 1901, 40 jier cent.), were passed, while 7116 (in 
1901, 6717) were remanded for one or two years, and 10,083 (in 
1901, 11,165) absolutely rejected. Owing to cantonal jealousy, the 
Confederation remains responsible for the arming and instruction of 
the soldiers, while the cantons pay all charges (recouped ultimately 
by the Confederation) of clothing and equipping their respective 
contingents. Yet the Federal military expenditure in 1897 amounted 
to (round) 24} million francs (in 1900 to 27t millions), this heavy 
buiden being greatly resented by the people, while vast sums have 
been spent on fortifying the St Gotuard Pass and the defile of 
St Maurice, as well as the Furka Pass leading from the one to the 
other. 


MaUwaya , — ^The first Swiss railway was the Swiss bit of the line 
from Strasburg to Basel, comprising but 1} mile, which was opened 
in 1844 ; but the first lino in the interior of Switzerland was that 
from Zurich to Baden (14} miles), opened in 1847. At the 
beginning of 1901 the total length of all lines open in Switzerland 
was 2484 miles. Of recent years the light mountain railways have 
greatly incraasod in number, and one was in 1901 being built to 
the summit of the Jungfrau. The St Gothard Railway — one of 
the grandest tniunphs of man over TQ’ature — ^was opened in 1882, 
while the piercing of the Simplon and Albula tunnels is now nearly 
completed. Railway politiGs have loomed large in Switzerland 
of ]^etit years, and Winterthur (^.v.) has greatly suffered thereby, 
while the land lias boon overbuilt with railways, so that many 
failures have occurred. From 1862 to 1872 the cantons granted 
concessions for the building of railways to private companies ; 
from 1872 to 1898 these concessions were granted on other 
conditions, anii under Federal supervision ; while in 1898 by a 
popular vote it was decided to purchase for the Confederation the 
five chief lines, this decision to take effect in 1908, but in 1909 
only for the St Gothard line. The problem of finding the money 
wherewith to meet this tremendous expenditure (esumated at a 
thousand million francs, or 40 million pounds sterling) is the chief 
thing that now engages the attention of Swiss financiers. 

JRoada , — ^Among the most remarkable of the newer roads over 
mountain passes are those over the Grimsel Pass (opened in 1895) 
and the Umbrail Pass, 8242 feet, the highest carriage road in the 
oountij (opened in 1901), one of the lat^t of a series of engineer- 
ing trium^ that began with the road over the Simplon (made in 
1801-07). The Gemmi track of 1740-41 was simply an improvement 
of a much older path in the same spot. 

Telegraphs amd Telwhonea , — ^The public telegraph service dates 
from 1862, and that of the telephone from 1881. In 1900 the tele- 
graph lines were 4288} miles in length (wire 12, 531 f miles), the 
number of offices 2108 (with 2981 officials), while the home 
telegrams numbered 1,577,974, and the foreign telegrams (sent 
and received) 1,694,871, besides 677,817 despatches that pi^ed 
throngh Switserland on the way elsewhere. In 1900 the receipts 
of the telegraph servioo were 8,081,588 francs, and the expenses 


3,044,952 francs. In 1900 the figures for the telephone service 
were ; length of lines 82,392} miles, number of stations 41,801 
and of subscribers 87,761. The purely local traffic amounted 
to 20,878,866 messages, and that between different towns to 
4,511,753, while 232,275 telegrams were transmitted by the 
telmhone. The receipts in 1900 of the telephone service were 
6,229,857 francs, the capital expenditure and all other expenses 
7,115,206 francs. 

Post Office ^ — ^The postal administration is most admirably 
oiganized in Switzerland, but its work increases very rapidly, as is 
shown by the following table : — 


In round milliona 

1 

i8oa 

1896. 

1000. 

1. No, of Letters (home) , 

62i 

62| 

83} 

99} 

2. No. of Letters (foroiRn) 

12 

18 

16} 

n 

3. Postcards (home) 

H 

18 

16 

882 

4. Postcards . 

3 

4 

i H 

94 

6. Parcels 

H 

Hi 

! 15 

10l 

6. Net profits . 


: 

:__i4 

_2| 


R(MiA:s.-~Iii 1891 the Swiss people aeee])ted the principle of a 
State bank with a monopoly oi note issue, hut as yet no scheme 
j for organizing such a bank has succeeded in securing popular 
I assent. In 1899 there were 35 legalized hanks of issue in Switzer- 
land ; the average circulation of notes rose from 152J million francs 
in 1890 to 179} millions in 1896, and 216| millions in 1900. Tho 
note issue of seven banks has been called in since 1896. At tho 
end of 1900 tho 36 l>anks of issue had the riglit of issuing 229} 
million francs of notes, all of which, save 485,000 francs, was 
actually in circulation. In 1896 there were 377 (in 1897, 378) 
savings banks proper with 208} million (in 1897, 214,168,532) 
francs deposits m that year. There were also 163 (in 1897, 167) 
school savings banks with 164,241 (in 1897, 153,244) francs de- 
posits in 1896, and 36 (in 1897, 34) factory savings hanks with 
210,316 (in 1897, 280,116) francs deposits in 1896. In all these 
666 (in 1897, 664) institutions there were in 1896, 1,264,365 (in 

1897, 1,811,946) depositors, 3274 (in 1897, 3674) of whom wore 
in the factory savings Iwiks and 11,038 (in 1897, 17,867) in the 
school savings banks. 

Atjthoiuties. — O fficial publications of the Swiss Government, 
e,g,f the annual reports of the Agricultural, Commercial, Ac., 
Departments, the detailed censuses from 1860 to 1888, and official 
periodicals, such as the Statiatiaches JaJirhwh d, Schweiz (from 
1891), tho Jahrbmh Unterrichlavjeaen in der Schweiz (from 
1887), tho Zeitachrift /. achwus, Statiatik (from 1865), the Land- 
imrthachaftlichea Jahrb, d, Schweiz^ and IHe ai'hmciz, Alpmpdaae^ 

1898. Consult also AlpataJtidik^ Schweiz (Soleure, in course of 

publication since 1894). — Felix Andereg(l Illufftriertca L^r- 
ouch /. daa geaamU achwmz, AlpwirthachxifL Bern, 1897-98.— 
John Ball. Hinta and Notes for Traveller a in the Alps, 
London, 1899. — F, Bekouoff-Ising. JHe sozialiatiaclt^ Arbeiter’ 
bewegung in d. Schweiz. Leipzig, 1896.— H. A. Bkrlepscii. 
Schweizerkunde. 2nd edition, Brunswick, 1876. — G. Beiindt. 
Ver Fblmy 2nd edition, GOttingen, 1896. — A. HOukli-Meykii. 
DU Oe^hichte d. zurcher. Seidenindustric. Zurich, 1884.— W. H. 
Dawson. Social Suritzcrlaml. London, 1897. Finanz-Jafirbuchy 
Schtoeiz (from 1899). Ben). — A. FniiiER. Vvlksfairthacha/ta- 
Leseikon d. Schweiz^ 3 vols. Bern, 1886-92. — T. Oekuino and 
R. Hotz. Wirthachaftakandc d. Schweiz (with full bibliography). 
Zurich, 1902. — Die imluatrielle wnd. kommerzielle Schweiz heim 
Eiwtritt ins xx. Jahrhuruhrt (monographs on chief Swiss industrial 
establishments), in parts from 1900. Zurich. — J. Hann. 
Evnfiihmng in die Meteorologie dcr Alpm. Vicuna, 1882. — A. 
LE OoiNTE, Invetdaire des institutions {ctmumiqites el attcialea de 
la Sniaae d la fin du sUcle. Geneva, 1900. — A. von 

Miaskowski. JMc acfvweizeriache Allmcnd (licipzig, 1879) ami 
Die Fer/asaung der Land-t Alpen-t und ForaUeirthachaft d. deufachen 
Schweiz (Basel, 1878).— G. Schanz. Die Steuem der Schweiz 
(historical), 5 vols. Stuttgart, 1890.— R. 8(;uatzmann. Alp- 
wirthachaftliche VolkmhrifUn. New edition, 2 vols. Aarau, 
1887. — Max Wirth. Allgemeine Jleachreibung und StedUtik der 
Schweky ^ parte, Zurich, 1870-73.— F. von Wyss. Abhandlungen 
zur Geschiehte dea achweiz, bffentlichen Mechts, Zurich, 1892. 
— Emil Hofmann, DU Schweiz ala Tnduatrieatxiat. Ziirich, 
1902. 

II. History and Politics, 1874-1900. 

The late M. Numa Droz (who was for seventeen years 
—1876 to 1892— a member of the federal executive, 
and twice president of the Swiss Confederation) expressed 
the opinion shortly before his death in December 1899, 
that while the dominant note of Swiss politics from 
1848 to 1874 was the establishment of a federal state, 
that of the period extending from 1874 to 1899 was the 
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direct rule of the people, as distinguished tom govm- 
ment by elected representatives. Whether this distinction 
be just or not, it is certain that this advance towards 
democracy in its true sense is due indirectly to the mono- 
poly of political power in the federal Government enjoyed 
by the Badical party from 1848 onwards: many were 
willing to go with it some part of the way, but its suci^ 
in maintaining its close monopoly has provoked a reaction 
against it on the part of those who desire to see the Con- 
federation remain a Confederation, and not become a 
strongly centralised state, contrary to its past history and 
genius. Hence after 1 874 we find that democratic measures 
are not advocated as we should expect by the Eadicals, 
but by all the other political parties with a view of break- 
ing down this Badical monopoly, for it is a strange fact 
that the people elect and retain Badical representatives, 
though they reject the measures laid before them for their 
approval by the said Badical representatives. For these 
reasons the struggle between F^eralists and Centralists 
(the two permanent political parties in Switzerland), 
which up to 1874 resulted in favour of the Centiulists, is 
turning more and more in favour of the Federalists, ^d 
that because of the adoption of such democratic institu- 
tions as the Beferendum and the Initiative. Such are the 
general lines on which Swiss politics ran during the last 
quarter of the 19th century. The details may be most 
conveniently summarized under three headings — the work- 
ing of the political machinery, the principal political events, 
then the chief economical and financial features of 
the period since 1874. But it must be always borne in 
mind that all the following remarks relate only federal 
politics, those of the several cantons being much more ] 
intricate, and of course turning more on purely lo^ 
differences of opinion. 

1. PoliticaJl X/ocAwicry,-— The federal constitution of 
1848 set up a permanent federal executive, legislature, 
and tribunal, each and all quite distinct from and in- 
dependent of any cantonal government. This system 
was a modified revival of the state of thin^ that had pre- 
vailed from 1798 to 1803, and was an imitation of the 
political changes that had taken place in the cantonal 
constitutions after 1830, Both were victories of the 
Centralist or Radical party, and it was therefore but 
natural that this party should be called upon to undertake 
the federal government under the new constitution, a 
supremacy that it has kept ever since. To the Centralists 
the Gtmncil of StcUee (two members from each canton, 
however large or small) has always been a stumbling-block, 
and they have mockingly nicknamed it “ the fifth wheel 
of the coach.” In the other house of the federal legis- 
lature, the Natimd C<mml (one member per 20,000, or 
fraction of over 10,000 of the entire population), the 
Radicals have always since its creation in 1848 had a 
majority. Hence, in the Congress formed by both houses 
sitting together, the Radicals* have had it all their own 
way. This is particularly important as regards the elec- 
tion of the seven members of the federal executive 
which is made by. such a Congress. Now the federal 
executive \FederaV Omws^ is in no sense a cabinet, t.^., 
a committee of the party in the minority in the legidature 
for the time being. In the Swiss federal constitution 
the cabinet has no place at all Each member of the 
federal executive is elected by a separate ballot, and 
holds office for the fixed term of three years, during which 
he cannot be turned out of office, while as yet but a tingle 
instance has occurred of the rejection of a federal coun- 
cillor who offered himself for re-election. Further, none of 
the members of the federal executive can hold a seat in 
either house of the ftiieral legislature, though they may 
appear speak (but not vote) in either, while the 
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Federal Council as such has not necessarily any common 
policy, and never expresses its views on the generti fitua- 
tion (though it does as regards particular legislative and 
aiiministrative measures) in anything resamblmg the 
speech from the Throne” in Inland. Thus it seema 
clear that the federal executive was intended by the 
federal constitution of 1848 (and in this respect that of 
1874 made no change) to be a standing committee of the 
legislature as a whole, but not of a tingle party in the 
legislature, or a “cabinet,” even though it Bid the 
majority. Yet this rule of a single political pmrty is 
just what has taken place. Between 1848 and the end 
of 1899, 36 federal councillors were elected (28 from 
German-speaking, 11 tom French-speaking, and 2 from 
Italian-speaking Switzerland, the canton of Yaud heading 
the list with 7). Now of these 36 two only were not 
Radicals, viz., M. Ceresole (1870-75) of Yaud, who was a 
Protestant Liberal-Conservative, and Herr Zemp (elected 
in 1891), a Romanist Conservative; yet the Conservative 
minority is a large one, while the Romanists form about 
two-fifths of the population of Switzerland. But despite 
this predominance of a single party in the Pederti Council^ 
no true cabinet system baa come into existence in Swjitecr- 
land, as members of the council do not resign even when 
their personal policy is condemned by a popular vote, so 
that the resignation of Herr Welti (a member of the 
Federal Council from 1866 to 1891), in consequence of the 
rejection by the people of his railway policy, caused the 
greatest amazement and consternation in Switzerland. 

The chief political parties in the federal legislature 
are the Right, or Conservatives (whether Romanists or 
Protestants), the Centre (now often called “Libei^,” 
but rather answering to the YHiigs of English political 
language), the Left (or Radicals), and the Extreme Left 
(or the Socialists). In the Council of Stetes there ia 
always a federalist minority, since in this house the 
smaller cantons are on an equality with the greater ones, 
each indifferently having two members. But in the 
National Council (147 elected members) there has alwaya 
been a Radical majority over all other parties, the numbers 
of the various parties after the triennial elections of 189^ 
being roughly as follows : — Radicals, 86 ; Socialists, 9 ^ 
Centre, 1 9 ; and the Right, 33. The Socialists long worked 
under the wing of the Radicals, but now in every canton 
(save Geneva) the two parties have quarrelled, the Socialist 
vote having largely increased. In the country the anti- 
Radical oppotition is made up of the Conservatives, who 
are strongest in the Romanist, and especially the Forest 
cantons, and of the “Federalists” of Frenchnipeaking 
Switzerland. There is no doubt that the people are really 
anti-Badical, though occasionally led away by the experi- 
ments made recently (see 2 below) in the domain of State 
socialism : they elect, indeed, a Badical majority, but very 
frequently reject the bills laid before them by their elected 
representatives. The following table shows what a curious 
state of things is revealed by all the popular votes that 
have taken place between 1874 and 1899 in federal 
matters : — 



Accepted. 

Belected. 

Total. 

1. Amendments to the Federal Con- 

stitution (Obligatory Referen- 
dum) . . • . • 

2. Federal Laws (Faoultatiye Refer- 

endum at the demand of SO, 000 
citizens) . . . . • 

8. Initiative (at the demand of 
50,000 citizens) 

9 

5 

14 

8 

17 

26 

1 

2 

8 


18 

24 

42 
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PoUUci.'^Thb eantona had led the way before 1848, 
and they eontinued to do so after that date, gradually 
iatrodueing refonne all of which tended to give the direct 
mle to the people. The Confederation was bound to 
follow thb example. Hence, in 1872 a new federal con- 
stitution was drafted, but was rejected on a popular vote 
a small minority, as it was thought to go too far in a 
jocmtializing direction, and so encountered the combined 
opposition of the Conservatives and of the Federalists of 
iVrach-speaking Switzerland. The last-named party was 
won over by means of concessions as to military matters 
and the proposed unification of cantonal laws, civil and 
criminal, and especially by strong provisions as to religious 
freedom, since the Kulturkampf ” was then raging in 
French-speaking Switzerland. Hence a revised dmft was 
accepted in 1874 by a considerable popular majority, and 
this is the existing federal constitution. But it bears 
marks of its origin as a compromise, and no one party has 
ever been very eager to support it as a whole. At first 
all went smoothly, and various very useful laws carrying 
out in detail the new provisions of the constitution were 
drafted and accepted. But divisions of opinion arose 
when it was proposed to reform the military system at a 
very great expenditure, and also as to the question of the 
limitation of the right to issue bank-notes, while (as will 
be seen under 3 below) just at this time grave financial 
difficulties arose with regard to the Swiss railways, and in 
consequence of Prince Bismarck’s anti-free' trade policy, 
which threatened the prosperity of Switzerland as an 
exporting country. Further, the disturbed j^litical state 
of the canton of Ticino (or Tessin) became more or less 
acute from 1873 onwards. There the lladicals and the 
Conservatives are nearly equally balanced. In 1872 the 
Conservatives obtained the majority in this canton, and 
tried to assure it by some certainly questionable means. 
The Radicals repeatedly appealed to the federal Government 
to obtain its armed intervention, but in vain. In 1876 the 
Conservatives at a rifie match at Stabio fired on the 
Radicals, but in 1880 the accused persons were acquitted. 
The long-desired detachment of Ticino from the jurisdic- 
tion of the foreign dioceses of Como and Milan was effected 
in 1888 by the erection of a see at Lugano, but this event 
caused the Radicals to fear an increase of clerical influence. 
Growing impatient, they finally took matters in their own 
hands, and in September 1890 brought about a bloody 
revolution. The partial conduct of the Radical federal 
commissioner was much blamed, but after a State trial at 
Zurich in 1891 the revolutionists were acquitted, although 
they loudly boasted of their share in this use of force in 
political matters. 

From 1885 onwards Switzerland had some troubles 
with foreign powers owing to her defence of the right of 
asylum for fugitive German Socialists, despite the threats 
of Prince Bismarck, who maintained a secret police in 
Switzerland, one member of which, Wohlgemuth, was 
expelled in 1889, to the Prince’s huge but useless indig- 
nation. From about 1890, as the above troubles within 
and without gradually subsided, the agitation in the 
country against the centralizing policy of the Radicals 
became more and more strongly mark^. By the united 
exertions of all the opposition parties, and against the 
steady resistance of the Radicals, an amendment was in- 
^XMluced in- 1891 into the federal constitution, by which 
50,000 Swiss citizens can by the Initiative” compel the 
Meral l^ialature and exe&tive to take into considera- 
tiem sdme point in the federal constitution which, in the 
opinion of the petitioiiers, requires reform, and to prepare 
a B&l dealmg witii it which must be submitted to a popular 
w>te. Great hopes and fears were entertained at the time 
as to the workup df this new institution, but both have 


been falufied, for the Initiative has as yet only succeeded 
in inserting (in 1893) in the federal constitution a provision 
by which the Jewish method of killing animals is for- 
bidden. On the other hand, it has failed (in 1 894) to secure 
the adoption of a Socialist scheme by which the State was 
bound to provide work for every able-bodied man in the 
country, and (also in 1894) to carry a proiK)8al to give to 
the cantons a bonus of two francs per head of the popula- 
tion out of the rapidly growing returns of the customs 
duties. 

The great rise in the productiveness of these duties (see 
3 below) has tempted the Swiss people of late years to 
embark on a course of State socialism, which may be also 
described as a series of measures tending to give more and 
more power to the central federal Government at the 
expense of the cantons. So in 1890 the principle of com- 
pulsory universal insurance against sickness and accidents 
was accepted by a popular vote, in 1891 likewise that of 
a State or federal bank, and in 1898 that of the unifica- 
tion of the cantonal laws, civil and criminal, into a set of 
federal codes. In each case the federal Government and 
legislature were charged with the preparation of laws 
carrying out in detail these general principles. But in 
1897 their proposals as to a federal bank were rejected 
by the people, while at the beginning of 1900 the sus- 
picion felt as to the insurance proposals elaborated by 
the federal authorities was so keen that a pojnilar demand 
for a popular vote was signed by 115,000 Swiss citizens, 
the le^ minimum being only 30,000 : they were 
rejected (20th May 1900) on a popular vote by a two 
to one m£gority. The preparation of the federal codes 
has progressed quietly, drafts being framed by ex]ierts and 
then submitted for criticism to special commissions and 
public opinion. But this method, though the true one to 
secure the evolving of order out of chaos, takes time. By 
a jjopular vote in 1887 the federal authorities were given 
a monopoly of alcohol, but a proposal to deal similarly 
with tobacco has been very ill received (though such a 
monopoly would undoubtedly produce a large amount), 
and would pretty certainly be refused by the people if a 
popular vote were ever taken upon it. In 1895 the people 
declined to sanction a State monopoly of matches, even 
though the unhealthy nature of the work was strongly 
urged, and have also resolutely refused on several occasions 
to accept any projects for the centralizing of the various 
branches of military administration, &c. Among other 
reforms which have recently been much discussed in 
Switzerland are the introduction of the oUigatm'y Refer- 
endum (which hitherto has applied only to amendments 
to the federal constitution) and the Initiative (now limited 
to piecemeal revision of the federal constitution) to all 
federal laws, &c., and the making large federal money 
grants to the primary schools (managed by the several 
cantons). The former scheme is an attempt to restrain 
im{>ortant centralizing measures from being presented as 
laws (and as such exempt from the compulsory referendum), 
and not as amendments to the federal constitution, while 
the proposed school grant is i)art of the Radical policy of 
buying support for unpopular measures by lavish federal 
subventions, which it is hoi)ed will outweigh the dislike 
of the cantons to divest themselves of any remaining 
fragments of their sovereignty 


Besi dfl w the insurance project mentioned above, two groat 
olitioal questions have recently engaged the attention of the Swiss 

Pwnhatt tht Baav*y$.-ln 1891 tlio pnrol.««e of the 
entral Railway was rejected by a popular vote, but m by 
lie aid of varrous baits thrown out, the people were induced to 
Kept tho principle of the purchase by the Confeder^ion of the 
ve great Swise railway lines— four in 1903, the ^ntral, the 
fortti-EMtern. the Jura -Simplon, and the Swiss Imei^ 
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and one (the Gothard line) in 1909» this delay being due to 
international conyentions that still hare some years to run. It 
was estimated that the debt thus incurred might be yaid off in 
1960, but the price of purchase— to be fixed jpartly by agreement, 
partly by the federal tribunal — seems likely far to exceed the 
original estimates, and to mount up to at least a milliard of francs, 
or £40, 000, 000. Further, very important economical consequences, 
e.o., as to strikes, may be expected to result from the transformation 
of all railway officials of whatever grade into State servants, who 
may naturally be expected to vote (as in other oases) for their 
employers, and so greatly increase the strength of the Centralist 
political party. 

(6) The ** Double Initiative,** — This phrase denotes two purely 
political reforms that have been coupled together, though in reality 
they are by no means inseparable. One is the ini^uction of 
proportional representation into the elections for the National 
Oouncil of the federal Parliament, the object being thus to secure 
for several large minorities a number of M.P.'a more in accordance 
with the size of those minorities in the country than is now 
possible under the reSgime of pure majorities : naturally these 
minorities would then receive a proper share of political power 
in the senate house, instead of merely exerting great political 
influence in the country, while if they were thus strengthened 
in the legislature they would soon be able to claim the right of 
naming several members of the federal executive, thus making 
both legislature and executive a mirror of the actual politico 
situation of the country, instead of the preserve of one political 
party. The other reform is the election of tlie members of the 
federal executive by popular vote, the whole body of voters 
voting, not by cantons, out as a single electoral constituency. This 
would put an end to the ** lobbying ” that goes on previously to the 
election of a member of the executive by the two houses of the 
federal Parliament sitting jointly in Congress ; but, on the other 
hand, it might stereotype the present system of electing members 
of the executive by the majority system, and so reduce large 
minorities to political impotence. The *‘doul»le initiative” 
scheme was launched in the beginning of 1899, and by the be- 
ginning of the following July secured more than the requisite 
number of signatures (50,000), the first-named item having lieen 
supported by 65,000 citizens, and tlio second item by 56,000. 
Hence the federal Parliament was bound to take these two reforms 
into formal consideration, but in June 1900 it rejected both. 

This notice of the recent legislation or political agitations 
in Switzerland will show that the struggle between the 
Centralists and the Federalists still goes on, and that the 
latter are (as before observed) inclined to ‘Mish” their 
opponents by themselves supporting thorough democratic 
reforms with the intention of arousing the innate conser<* 
vatism of the Swiss people in order to oppose the trans- 
formation of the Confederation into an ordinary centralized 
state. It should also never he forgotten that two steady 
and permanent characteristics of Swiss voters are a deep- 
seated dislike of a “ bureaucracy,” or army of State officials, 
and a notion that, if they can only manage their own 
affairs directly and not through representatives, this hated 
class will disappear. At all events, it is certain that the 
more business is heaped upon the federal or central 
authorities the larger must be the number of the per- 
manent officials ” and the amount of ** red tape.” 

3. Economics a/nd Finance, — Soon after the adoption of 
the federal constitution of 1874 the economical and 
financial state of the Confederation became very unsatis- 
factory. The great financial crisis in Vienna in 1873 was ’ 
a severe blow to Swiss commerce, which had taken a very ; 
great start after the Franco-German war of 1870-71. In 
the later ’seventies, too, the financial position of some of the | 
great Swiss railway lines was very unfavourable : the 
bankruptcy of the National line ruined for the time (till 
a fedei^ loan at a very low rate of interest was forced 
upon them) the four Swiss towns which were its guarantors ; 
the North-Eastern line had to beg for a moratorium ” 
(a legal delay of the period at which it hod to pay its 
debts) from the federd Government ; the Bern-Lucerne 
line was actually put up to auction, and was bought by 
the canton of Bern. Further, the expenses of construct- 
ing the Gothard railway vastly exceeded all estimates, 
and in 1876 over 100 million francs more were re- 
quired. Hence the subventions already granted had to be 


increased, Germany (which gave originally 20 millioii 
francs) and Italy (original contribution 45 million francs) 
each promised 10 million francs more, and the two Swiss 
railway lines interested (Central and North-Eastern) added 
millions to the 20 millions they had already agreed to 
give jointly with the cantons interested in the completion 
of this great undertaking. But these latter refused to 
add anything to their previous contributions, so that 
finally the federal Government proposed that it should 
itself pay the 6} million francs most urgently required. 
This proposal aroused great anger in east and west Switzer- 
land, but the matter was ultimately settled by the 
Confederation paying 44 million francs and the interested 
cantons 2 millions, the latter gift being made dependent 
on a grant of 4| million francs by the federal Government 
for new tunnels through the Alps in east and west Switzer- 
land, and of 2 millions more for the Monte Ceneri tunnel 
between Bellinzona and Lugano. This solution of a most 
thorny question was approved by a popular vote in 1879, 
and the Gothard line was successfully completed in 1882. 
Gradually, too, the other Swiss railway lines attained a 
state of financial equilibrium, owing to the more careful 
management of new directors and managera 

Switzerland, by reason of natural conditions, is properly 
a free trade country, for it exports far more than it 
imports in order to supply the demand for objects that 
it cannot itself produce. But Prince Bismarck’s protec- 
tionist policy in 1879 was imitated by France, Austria, and 
Italy, so that Switzerland was gradually shut in by a high 
wall of tariffs. Hence in 1891 the Swiss people approved, 
in sheer self-defence, a great increase of the customs duties. 
In 1880 these produced 17^ million francs, in 1885, 21^ 
millions, in 1890, 31^ millions, and in 1891, 31^ millions ; 
then came a rapid rise to 36 millions in 1892, 43^ millions 
in 1895, nearly 49 millions in 1897, and 51 millions in 
1899. (A truce was made with Franco in 1895, while 
the revision of other commercial treaties is to take place 
in 1903.) This huge increase in revenue naturally led to 
increased expenditure, which took the form of lavish 
subventions to all sorts of cantonal objects, magnificent 
federal buildings, most useful improvements in the post 
and telegraph services, and extensive and lamentable 
construction of military fortifications in Uri and tha 
Valais against some unknown foe. In 1894 it was pro- 
posed to distribute part of this new wealth in giving a 
bonus to the cantons at the rate of 2 francs per head of 
the population, but this extravagant proposal (nicknamed 
the ** Beutezug ”) was rejected, owing to the cool common 
sense of the Swiss people, by a majority of over two to 
one. These prosperous circumstances, however, contributed 
mainly to the adoption or suggestion of various measures 
of State socialism, e.g,^ compulsory insurance, federal 
subvention to primary schools, purchase of the five great 
Swiss railway lines, giving a right to every able-b^ed 
man to have work at the expense of the State, &c. All these 
schemes would eost money. It is estimated that the 
insurance scheme, if adopted, would cost 10 million francs 
a year, and the subvention to the primary schools 2 or 3 
million francs a year, while the purchase of the railways 
will absorb at least 1000 million francs of capital, and 
no one dares to fix a limit to the wasteful militaiy 
expenditure insisted on by the military caste. Add the 
yearly increasing subventions to cantonal objects, and it 
will be seen that the expenditure, actual and prospective, 
advances by huge leaps and Iwunds. As yet, it is true^ 
there have been few deficits in the federal budget, but 
this is mainly due to the extraordinary elasticity of the 
customs revenue. But it is now genei^ly allowed tha!^ 
unless the duties themselves are increased, this dastieitj 
has reached its highest point, while new sources of revenue 
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are far to seek. Practically speaking, it would be im- 
possible to increase the customs duties without doing 
harm to Swiss commerce, while the proposed most pro- 
ductive tobacco monopoly would certainly be rejected by a 
popular vote. Then, too, there is the enormous sum which 
must soon be obtained for the purchase of the railways, 
while the credit of the federal Government does not now 
stand as high as it did a iew years ago. In section I. of 
this article a table is given in which are set down the 
revenue, expenditure, and public debt of the Swiss Con- 
federation since its foundation in 1848. Here it may 
suffice to say that, while between 1885 and 1900 the 
revenue rose from 48^ million francs to 102^ millions, 
and the expenditure from 46^ millions to 103 millions, 
the public debt leaped from 35| millions in 1885 to 84^ 
millions in 1898, and has been since much increased. The 
balance of trade is more and more against Switzerland 
every year (181 million francs in 1893, and 341 million 
francs in 1898) 

The clearest and most complete aocouut of the history of Switzer- 
land during the Idth eentury is that written by the late M. 
Numa Droz in vol. i. (1899) of DU Schvjeu im 19^ JaJvrhuitdert 
(also in French, published at Lausanne and Born). Professor 
Hilly’s PolUisches Jahrbiich d, SchweiaerUchen Didgcnosaenscliaft 
(published annually at Bern sitioo 1886), and many official pub- 
lications of the federal Government, slmuld also bo consulted 
by any one desiring to obtain more detailed information. 

Owing to the very local character of Swiss history, especially in 
the early days of the Confedt^ration, many most valuable articles 
and essays appear in periodicals whicli often quite escape the 
notice of those to whom they would prove of great service. Hence 
every one interested in Swiss history nailed witli joy the publication 
(at Basel in 1892) of Herr J. L. Brandstetter s Jicperlorium iiber 
dU in ZeU- und SammclschrifUn der Jahre 1812-1890 c7dlM>ltenen 
AufaUtze und Mittheilungen tehweiaergeschichllichen JnJicUtes. 
This is an admirably arranged list of all such articles as have 
been published in any periodical between 1812 and 1890 relating 
to Swiss history, and is thus indispensable to all students of that 
department of history. Among important articles dealing with 
constitutional Swiss liistory two in particular by Professor (Ecltsli 
deserve special attention, as well as the same writer's epoch- 
making work on the ea-rly history of the Confederation up 
to 1310. The posthumously published book by Professor G. von 
Wyss, entitled Oeschichte d. ifistoriographie in der Schweiz (Zurich, 
1895), gives a most excellent account of all the original sources 
(ehronicles, &o.) for Swiss history from the earliest times to the 
present day, and is a most useful supplement to Wattenbach’s 
DeutachlaniU OeschiclUaquelUn, which takes in the whole of Germany. 
Amid the mass of recent essays and articles relating to the very 
early history of the Swiss Confederation three cannot bo {lassed 
over here. One is by Professor 11. Bresslau, and appeared under 
the title of ^*Das altcste Bundniss der Schweizer Urkantone ” in 
vol XX. (1895) of the Jahrbuch f, SchiocUerUciie QescfUchte, It 
shows most conclusively, by a careful examination of surviving 
documents, that the '*antiqua oonfeederatio " mentioned in the 
League of 1291 cannot possibly refer to the events of 1245 sqq., 
for the simple reason that at that time UrI, Schwyz, and Unter- 
walden took different sides in the great strife between Pope and 
Emperor, Schwyz and Obwalden supporting the Emperor, while 
Uri and Nidwalden stood by the Pope. It u further shown that 
the ** antique confeederatio ^ was not formed against the Habsburgs, 
but was simply an ordinary agreement to preserve peace and quiet 
in that particular district, having probably been made during the 
interregnum in the empire (1254-1273), and Giat it is possible in 
the existing text of the League of 1291 to mstinguish the main 
features of the old League as well as the additions made in 1291. 
The second noteworthy publication is an essay (Zug, 1895) by Herr 
Burkli, which proves decisively that the battle of Morgaxten took 
place not in the gorge of Schornen, but on the south-east shore of 
the lake of iSigeri. Dr Th. von Liebenan has also shown (in an 
article reprinted from the Katholische 8c^%v>eizarhl&Uer in the 
BolleUvno Starieo della Svizzera Jtaliana for 1899) that in 1283 the 
Emperor Rudolf of Habsburg gave the right of receiving the tolls 
for escort over the St Gotham Pass to his sons, the dukes of 
Austria. The levyixm of these tolls gavt rise to various disijutes 
between the men of tfri and the bailiffs of the dukes of Austria, 
and by 1319 (if not already in 1309) the claim to levy them was 
silently given up. But these facts show (what could not hitherto 
be provM) that at the time when legend places the rising of Uri, 
Tdlt anloit, Ao., the dukes of Austria really had disputes with 
Uti The note on p. 795 requires correction. At present (1900) 
in the twenty-fire whole or half oontons the two members of the 
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Standerath ” are elected by the people in sixteen, and by the 
cantonal lef^lature in nine. The terms of ofiloe vaxy from one 
year (in twelve) to two (Valais), three (in eleven), and even four 
(Zug) years, the matter being entirely in the hands of the cantons 
themselves. 

IIL Literature. 

After the death of Gottfried Keller in 1890, the chief 
literary figure in German-speaking Switzerland was for 
some years Conrad Ferdinand Moyer (1825-1898), a mem- 
ber of an old Zurich family : in his early days ho was a 
i^oet, Huttens Letzte Tage being his masterpiece, while 
later ho wrote many historical novels relating to St 
Thomas h Becket, George Jenatsch, Pescara; and Jakob 
Frey (1824-1874) of Aargau wrote tales of peasant life 
like those of Bitzius. Of living Swiss writers the chief are 
J. V. Widmann, a ;^>oet and litterateur (in charge of the 
literary department of the Bund^ one of the principal 
Swiss newspapers), Adolf Frey the poet, Isabella Kaiser, 
poetess and writer of stories, and Arnold Ott the dramatist. 
Among historical writers Q. von Wyss (died 1893), Karl 
Diindliker, Wilhelm Gilchsli, G. Meyer von Knonau, E. 
Blosch (died 1900), Paul Schweizer, Johannes Dierauer, 
P. C. von Planta, Hermann Wartmann, Budolf Hoppeler 
deserve to be named, as well as Rudolf Maag, who died in 
1899 at an early age. J. R. Rahn and H. Angst represent 
the history of art, while Andreas Housler, L. R. von Salis, 
and F. von Wyss have devoted themselves to more severe 
stuflioKS in the history of institutions. Among the i>oet8 of 
the Suisse Romande, Juste Olivier (1807-1876), specially 
in his Chansons L^inf nines (1855), is generally given 
the first place. But to the outer world the name of the 
philosopher Amiel and his Journal Intime are far better 
known. Eugbne Rambert (1830-1886) in his Alpes 
iSuisses (1868), and Emile Javelle (1847-1883) in his 
Souvenirs (Pun Alpmiste (1886), did much by their writings 
to make known the beauties of the Alps, while Felix 
Bovet described admirably his journey to the Holy Land, 
and Marc Monnior represented modern cosmopolitanism. 
Among novelists XJrbain Olivier, Auguste Ba('helin, “ T. 
Combe” (the “norn do guerre” of Milo Adble Iluguenin), 
Samuel (jornut, and Edouard Rod are the best knowm; 
the latter writer is, indeed, since the death of V. Chcrbuliez 
(1899), the most prominent literary figure in the Suisse 
Romande. Louis Duchosal, Philippe Godet, and Virgilo 
Rossel represent poetry and literary history, while among 
j historical writers we may name B. van Muyden, P. Vaucher 
(died in 1898), Edouard Rott, B. de Mandrot, and above 
I all J. Gremaud (died 1897), one of the most learned men 
; that Switzerland has ever produced. The chief literary 
I organ of the Suisse Romande is the BihliotMque Uni- 
verselle^ founded in 1816. 

Italian Switzerland is bcjst known by its artists, while 
its literature naturally is rather Italian than Swiss. 
Stefano Franscini (1796-1857) in history and statistics, 
Luigi Lavizzari as a writer of travel sketches, Angelo 
Baroffio and Emilio Motta, both historians, are perhaps 
the best known names. There is a swarm of poets, such 
as Pietro Peri, J, B. Buzzi, Giovanni Airoldi, and Carlo 
Cioccari, while two younger men are F. Chiesa and M. A. 
Nessi. The art of novel writing does not flourish in 
Ticino. The Bollettino Storico della Svizzera Italiana 
(from 1879 onwards), though mainly historical, devotes a 
good deal of space to literary and artistic matters. In the 
canton of the Grisons alone does Romansch, the laggard 
sister of the other Romance tongues, still linger, though it 
can scarcely be said to flourish, despite attempts by the 
Societad Rhseto - Romanscha in the Engadine and the 
Romania in the Vorder Rhine valley to infuse into it 
an artificial vitality. It is called “Romansch” in the 
“Biindner Oberland,” or Vorder valley of the Rhine, and 
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^'Ladin’’ in tho Engadine, these being the two chief 
dialects. The first poem (by Johann v. TraTers) known 
to have been written in this quaint languap dates from 
1527, though not published till 1865 : the first book 
printed in it was issued in 1552, and the next a trans- 
lation of the Bible in 1560. Most of the works in 
llomansch and Ladin are translations of religious or 
scholastic works. But Theodor t. Castelberg, Cadisch, 
Huonder, and Muoth have written in Bomonsch both 
poems and novels, while in Ladin we have the poems of 
Flugi, Valentin, Juvalta, and specially Caderas. Zaccharias 
Ballioppi, besides poems, compiled an excellent Ladin 
dictionary, published (after his death) in 1895* 

The above summary has been mainly based on the seotions of 
chap. iv. (dealing with literature) in vol. it (1899-1900) of 
Du Schioeiz im lUen Jdhrhuridert^ each chapter being written 
by a distinguished sp^ialist. Consult also J. Baohtolp. Qe- 
achichU d, dev/tachen LiUarcdwr in d, Schweiz, Ffauenfeld, 1892. — 
P. Qoi)£T. Historia lUUraire de la Suiaae Rommdc, Neuchiltel 
and Paris, 2nd edition, 1895. — F. Rausch. Oeachichte d, 
LiUeratur d, IlhiU<hItomania6hen Volkea, Frankfort-on>tlie>Main, 
1870. — ^ViuoxLE Rossel. Hvdoire litUraire da la Suiaae Itomande, 
2 vols. Geneva and Paris, 1889-91. (w. A. B. C.) 

SWOrdSa — In the article Swords in the earlier 
volumes of this work (ninth edition) the subject has been 
generally treated. It is only proposed in tho following 
article to deal with the sword as at present used in most 








European countries, to touch briefiy on the causes which 
lead to the adoption of particular forms, and to gi^ 
a short description of the method of manulacture now in 
common use. The present military swords are descend 
from the straight ** back-sword” and the Eastern seimitsjr 
or tulwar, ^e difGsxence between the curved ‘‘ sabre • 
and straight sword ” has been preserved abroad, not only 
in fact but in name (e.^., in German Degen stands for 
the straight, and Sabel for the curved, sword), thou^ 
in English the single word ** sword ” covers both varieties. 
The shape of the sword has varied considerably at differ^ 
ent times; this is due to the fact that it is practically 
impossible to decide by trial whether a straight or a curved 
sword is the better under all circumstances. The trooper 
can use his sword in thi'ee different ways — ^to cut, to guard, 
and to point ; and his success depends upon the training 
of his horse, his skill in horsemanship, and, above 
all, upon the dexterity and methods of his adversary. 
Thus the effect tho cavalryman can produce in combat 
depends upon much besides his arm or arms, and those 
other conditions cannot be reproduced accurately enough 
to maker trustworthy tests. The result is that changes 
have often been made in cavalry armament under mo 
erroneous impression that the arm used has been the 
main cause of success. The Ottoman cavalry up to the 
end of the 18th century was regarded as one of 
the best in Europe, and so much was it 
dreaded that the Bussians in their wars 

. with Turkey at one time carried “ chevaux- 

de-frise” to protect their infantry against 

those redoubtable horsemen. The curved 

European cavalry sabre so long in use may 
undoubtedly be traced to this cause, the 
superiority of the Turks being put down to 
their curved scimitars, though there can be 
no doubt that horsemanship and dash were 
really the dominating factors. The Turkish 
cavalry of the 19th century, trained on 
Western models, is an inferior force* 
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The shape of the sword to be chosen depends 
obviously on the purpose for which it is mainly 
intended. If for cutting a curved blade, and for 
thrusting a straight and pointed one, will be 
adopted. The question naturally arises as to which 
is the better plan to adopt, and it is improbable 
that a definite answer can ever be given to it. The 
French, for instance, in 1822 adopted a curved 
blade for a short time for all thoir cavalry, and in 
1882 again fora short time a straight blade, and in 
1898 again a straight blade. In this muehAlebated 
mstter the facts appear to be as follows : — A deter- 
mined thrust, espemalhr when delivered by a horse- 
znau at full speed, is difilcult to parry : if it mts 
hoiue, it will probably kill the recipient outr^t 
or disable him for the rest of the campaign. That 
this is the case is borne out by the very lam 
proportion of killed as compared with wounded in 
the British cavalry when engaged with that of the 
French in the Peninsular war, the French making 
mnoh use of the pointy and their heavy cavaliy 
being armed with a long straight sword. On th» 
other hand, to driiver a bold tbmst, while disre- 
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that the 'thrust will get home before the blow can 
descend, or that the advefsaiy’s cut will probably 
be weakened by a momentary unoertainty as to 
whether it would not be better to convert the 
intended cut into a parry. Surii confidence, it is 
argued with much truth, oan only be rite fruit ^ 
long training, especially as it is the natural ten- 
dency of all men toout when excited ; therefore, as 
the trooper In inodem armies will oftenbsareserm 
who has not been able to keep up bis s wwp to mnp 
ship, or a young soldier lial^ to lose his head 
of peace in the excitement 
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of ihb miUSf it is considered by many most nnwise to adopt a sword 
witb wbicb a powerful cut cannot be delivered as well as an effective 
tbrust. The swords recently Adopted by most nations have repre- 
sented a eotnpromiso. They have blades which are nearly straight, 
bat of sufficient weight towards their points to enable an efficient 
cut to be delivered with them. France alone in 1808 decided on a 
long straight sword designed wholly for thrusting (see Fig. 1). 

As regards the swords worn by officers and men of corps other 
than cavaliT, no remarks are necessary. As long as they are worn 
they should be efficient ; but with the officer the sword is largely 
a badge of rank, and, in the opinion of many, should only bo used 
for ceremonial puriioses j while with certain corps, notably the 
Horse Artillery, it is difficult to see on what grounds a sword is 
oarried by the men at all. 

A good swoid should be elastic, so as to stand bending or a 
heavy blow without breaking or permanent deformation, and yet 
stiff enough to deliver a powerful thrust without yielding too 
readily from the straight ; it must also be as light as is ]) 08 siblc 
consistently with strength, and well balanced. All four desiderata 
are met in the main bv’the use of a suitablo steel, properly treated 
and disposed, but balance is also dependent on the weight and 
form of the hilt. As regards the effect of disposition, gloving or 
** fullering the flats of the blade reduces weight without impairing 
strength, and is now very largely adopted. 

The operations of manufacture, os carried out at the Royal 
Small Arms Factory at Enfield, are briefly as follows : — The steel 
“ blank ” (about 1 r x IJ" x i" in the case of the cavalry sword, 
pattern 1899) is heated and drawn out to about double its ]pngth 
under a mechanical hammer. It is then re-heated and r6lled out 
between rolls suitably shaped, and the ** fullers” formed. The 
**tang,” to which the hilt and ** grips” are ultimately attached, 
is then formed by stamping under u macdiine hammer, and the 
blade cut to length and roughly pointed. The blade, which, 
though approximately in its finished form, is still straight, is now 
heated for hardening, and, when hot, set by pressure to the 
teouired curve, and immediately all except the tang plunged into, 
and well stirred in, a bath of oil kept cool by a water-jacket. 
On removal from the hath the blaae is *Mead hard,” and so 
brittle that it <yin bo broken by a lijght blow, and consequently has 
to bo *Met down” by tempering. This is accomplished by heating 
it in a hath of molten lead until the steel assumes a particular 
colour j if now removed from the hath and allowed to cool slowly 
it is known by experience that the blade will havo the correct 
temper and possess the requisite combination of stiffness and elas'- 
ticitv. While still hot from tempering the blade is *^8et” by 
hand, the processes of hardening and tempering altering the curve 
and frequently the straightness of the blade. It is now ground to 
sise, and the tang, which though not hardened pnr{)osely (see 
above)y is harder tnan is desirable for machining, is softened by 
annealing — that is, by heating in the lead bath and then slow 
eooling-^nd maohined to the reauired form. The blade is then 
"finish ground,” finally set, polished, and completed by the 
attachment of the hilt and grips of compressed leather roughened 
by “chequers” to afford a fimi bold. During, and at the com- 
pletion of, manufacture the blade is tested as follows: — When 
tempered and set before polishing, it is fixed in a machine and 
caused to strike an oak block with a blow of 120 lb with both its 
edge and back, and similar blows, but with a force of 60 lb, with 
both flats. Those tests detect flaws, and over or under-tempering, 
by the breakage or distortion of the blade, the blow^s by the flats 
being particularly searching tests. If the blade passes the above 
tests, it is then placed vertically in a machine and shortened one 
inch by bending. It must recover jierfect straightness, and at the 
same time raise a weight of 85 lb bearing on its tang. This tests 
the stiffness of the blade. Passing this test, it is next twice 
shortened 5 inches by bending towards each flat and must recover 
perfect straightness. This tests the elasticity of the blade. After 
polishing it is again tested for stiffness as above, and must recover 
perfect straightness, but only under 82 1b, andh for elasticity ^ a 
ihrther shortening by 5 inches, but towards one flat only. The 
complete sword is tested for firmness of hilting bv two blows on an 
oak block, one by the edge and the other by the back, delivered 
by hand. The weight, balance, kc., are also tested. To arrive at 
the tests described above, a number of swords are made to meet 
the conditions required on service, and then handed over to the 
troops for practical tests. If the swords prove satisfactory, the 
meehanioal tests to which farther supplies must conform are based 
on those which the experimental swords have passed. 

The introduction of the system of manufacture described above 
has greatly simpUfiedi cheapened, and raised the average excellence 
of manafacture, while the severe and certain testa by mechanical 
means have increased the standard of efficiency of the swords in 
the hands of the troops. It is certainly true that excellent blades 
were occasionally turned out by hand, 1)ut they were exceedingly 
oostly, and the average merit of sword blades when turned out in 
Umbers, by hand was poor. It must not, however, be supposed 
that 'Uii t^pilar methods described have eliminated the necessity 


for personal skiUL The steel can ctill be spoilt by over or under- 
heating, whether for rolling or hardening ; tempering and setting 
require much experience and skill, and blades can be easily injured 
both in form and temper by unskilfhl grinding. Sword-making, 
therefore, though not the somewhat uncertain art it once was, 
still requires skuled craftsmen for its successful accomplishment. 

(h. W. B.) 

Sybel, H#lnrlch von (1817-1895), German 
historian, sprang from a Protestant family which had long 
been establiHlied at Soest, in Westphalia. He was born on 
2nd December 1817 at Diisaeldorf, where his father 
held important posts in the public service both under 
the French and the Prussians j in 1831 he had been 
raised, to the hereditary nobility. His home was one 
of the centres for the vigorous literary and artistic 
life for which at that time Diisseldorf was renowned. 
Bybol was edimalcd at the gymnasium of his native 
town, and then at the University of Berlin, where le 
came under the influence of Savigny and Banke, whose 
most distinguished j>upil he was to become. After taking 
his degree he settled dow n as privairdocent in history at 
the University of Bonn. Ho had already made himself 
known by critical studies on the history of the Middle Ages, 
of which the most impi>rtant was his History of the First 
Crusade (1841), a work which, besides its merit as a 
valuable piece of historical investigation, according to the 
critical methods which he had learnt from Eanke, was 
also of some significance as a protest against the vaguely 
enthusiastic attitude tow ards the Middle Ages encouraged 
by the Romantic school. Lady Duff Gordon published 
in 1861 an English translation of i)art of this book, to 
wdiich are added lectures on the Crusades delivered in 
Munich in 1858, under the title History and Literature 
of the Crusades, This w^as followed by a study on the 
Growth of Gemum Kingship (1844), after which he was 
ap})ointed supernumerary })rofessor. In the same year he 
came forward prominently as an opponent of the Ultra- 
montane party. The exhibition of the Holy Coat at 
Treves had attracted enormous numbers of pilgrims. 
Indignant at what appeared to him an im];>oBture, with 
Gildoinoister, his colleague, ho published an investigation 
into the authenticity of the celebrated relic. The Holy 
Coat of Treves and the Twenty oiltsr Holy Sea/ndess Coats 
(1844). From this time he began to take an active part 
in contomiiorary politics and controversy, as a strong 
though moderate Liberal. In 1846 he was appointed 
professor at Marburg, and though the sniall university 
(there were only 200 students) offered little scoj^ie to 
his activities as a teacher, a seat in the Hessian Land- 
tag gave him his first ex|)erieiico of political affairs. 
In 1848 ho was present at the Vor-Parliament in 
Frankfort, but did not succeed in winning a seat for 
the National Assembly; his opposition to the extreme 
democratic and revolutionary party made him un- 
po])ular with the mob, who broke his windowi^ as his 
Liberalism made him suspected at Court. He sat in the 
Erfurt Parliament of 1850, and was attached to the 
Gotha imrty, who hoped for the regeneration of Ger- 
many by the ascendancy of Prussia. Duiing the years 
that followed all political activity was impossible ; but he 
was fully occupi^ with his great work, The History of 
the Period of the French Revolutwn^ for which ho had 
made prolonged studies in the ai'chives of Paris and other 
countries. (Vols, i.-m., 1856-60; vol. iv., 1870-71; 
vol. v., 1874-77, The later editions of the earlier volumes 
are much enlarged and altered. English translation of 
vols. i.-iii., 1867-69 ; Murray.) In this work he for the 
first time i^owed the close connexion between the internal 
and external history of France; he was also the first, 
by a systematic study of the records, to check and 
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correct the traditional account of many episodes in the 
internal history. His demonstration that letters attri- 
buted to Marie Antoinette were not genuine roused 
much interest in France. For the history of German 
thought it was of the greatest importance that a well- 
known Liberal from the Ilhine, by a systematic history 
of the Revolution, attempted to overthrow the influence 
which the Revolutionary legend, as expounded by French 
writers, had acquired over the German mind, and the 
book was an essential part of the influences which led to 
the formation of a National Liberal school of thought. He 
had been much influenced by Burke, on whom he had 
})ublished two essays. The work was in fact the first 
attempt to substitute for the popular representations of 
Thiers and Lamartine the critical investigation which has 
been carried on with such brilliance by Taine and Sorel. 
In 1856, at the recommendation of Ranke, he accepted 
the post of professor at Munich, where King Maximilian, 
a wise and generous patron of learning, ho].)ed to estab- 
lish a school of history. Ho found here a fruitful field for 
his activity. Besides continuing his work on the Revolu- 
tion and on the Middle Ages, he was occupied with the 
Historical Seminar which ho instituted, in the newly 
established Historical Commission, and in the UistoriscJie 
ZeiUchrift which he founded, the original and model of 
the numerous technical historical publications which now 
exist. Political difiercnces soon ititerfered with his work ; 
as an adherent of Prussia and a Protestant, es})ecially as 
a militant champion against the Ultramontanes, he was 
from the first an object of suspicion to the Clerical imrty. 
In the political excitement which followed the war of 
1859 he found that he could not ho|)e for the unreserved 
support of the king, and therefore in 1861 he accepted a 
professorship at Bonn, which he held till 1875. He was 
at once elected member of the Prussian Lower House, and 
during the next three years was one of the most active 
meml^rs of that assembly : in several important debates 
he led the attack on the Government, and opposed the 
l>olicy of Bismarck, not only on the budget, but also on the 
Polish and Danish afi^irs. In 1864 he did not stand for 
re-election, owing to an affection of the eyes, but in 1866 
he was one of the first to point out the way to a recon- 
ciliation between Bismarck and his former oxqx>nents. 
He had a seat in the Constituent Assembly of 1867, and 
while he joined the National Liberals, distinguished him- 
self by his opposition to the introduction of universal 
suffrage, the effects of which he, as did many other 
Liberals, much distrusted. In 1874 he again accepted a 
seat in the Prussian Parliament, in order to support the 
Government in their conflict with the Clericals, and after 
1878 with the Socialists. In two pamphlets, by an 
analysis of the teaching of the Socialists and a survey of 
Clerical ix)licy during the 19th century, he explained and 
justified his opinions. In 1880 he retired, like so many 
other Liberals, disheartened by the change in politick 
life, which he attributed to universal suffrage. 

In 1875 he had been apxiointed by Bismarck to the 
post of Director of the Prussian Archives. Under his 
superintendence was begun the great series of FMications 
from the Prussian Archives^ besides that of the Corre- 
spondence of Frederick the Oreat^ in the editing of which 
he himself took part. His last years were occupied on 
his great work, The Foundation of the German Empire 
(5 vols., 1889; vols. vi.-vii., 1894; there is an English 
translation, published in America, of vols. i.-iii.), a work of 
great importance, for he was allowed to use the Prussian 
State papers, and was therefore enabled to write a history 
of the greatest events of his own time with full access 
to the most secret sources of information. As a histoiy 
of Ptossian policy from 1860 to 1866 it is therefore of 


incomparable value. After the fall of Bismarck the pep* 
mission to use the secret papers was withdrawn, and 
therefore vols. vi. and vii., which deal with the years 
1866 to 1870, are of less importance. He did not live 
to write the account of the war with France, dying on 
1st August 1895. 

Sybel left two sons, one of whom is an officer in the Prosslan 
army ; the other, Ludwig von Sybxl, professor of archeology in 
the University of Marburg, is tlie author of several works d^ng 
with Greek archseolo^. Some of Sybel's numerous historical and 
T)olitical essays have been collected in Kleins Hiatoriache Sehriftsn, 
(3 vols., 1863, 1869, 1880); Vortr&ge und Avfsittxs (1874); and 
Vofirdge und Ahhmdlungen,^ publislied after his death with a 
biographical introduction by C. v aboektraff (1897). 

(j. W. Hk.) 

Sydne/p the capital of New South Wales, and the 
principal seaport of Australia. It is situated on the 
east coast of the Island Continent, in 33" 5P 41'' S., 
and 151“ 12' 23" (10*^- 4“- 49*553) E., and lies on the 
southern shore of the magnificent liarbour of Port Jackson, 
on the South Head of which stands a splendid light- 
house, fitted with a powerful revolving electric arc light, 
visible for 25 miles at sea. The harbour proper has an 
area of water surface of 15 square miles, and the shore 
line is 165 miles in circuit. The private wharfs on the 
east side of Darling Harbour were resumed by the State 
in 1900, and the Government thus acquired the control of 
wharfage amounting to 12,000 feet. The total wharfage 
in Port Jackson belonging to the Government is about 
30,000 feet, and has connected with it shipjnng ax>pliances 
and many stores. Sydney Cove is still the busiest of the 
bays as far as shipping is concerned, and besides the ferry 
tr^c running to North Sydney, Mosman’s Bay, Neutral 
Bay, Manly Beach, Watson^s Bay, &c., the four great 
deox>-sea mail steamship companies bring their vessels ux> 
to the wharves. From the city area proper largely poi)u- 
lated suburbs have spread away in all directions, and are 
connected with the city by railways, cable, electric or 
steam trams. The old system of steam .trams has been 
superseded by electric trams, on the overhead wire system. 
From North Sydney a line of railway recently built has 
brought into existence a series of northern suburbs, named 
resi)ectively Chatswood, Lindfield, Gordon, Pymble, Wah- 
roonga, and Hornsby. , In a southerly direction are the 
important suburbs of Darlington, Redfem, Alexandria, 
Waterloo, and Botany, the latter situated on the shores 
of Botany Bay. The jirincipal streets are George 
Street, Pitt Street, running x>a<rallel, and King Street, 
running at right angles to ^ose two streets. As an 
example of modern efforts in the direction of widening 
thoroughfares, Sydney has only Moore Street, which was 
created under statutory powers out of a narrow slum 
lane, the open space in front of the General Post Office 
being extended as far as Castlereagh Street at a uniform 
width of 100 feet. The public buildings and principal 
business |)laces, warehouses, churches, <kc., are built of 
Pyrmont freestdhe. This supplies an admirable building 
material, being easily worked, and hardening by exposure 
to the air. 

In view of the enormous growth of the city and 
suburbs, and the increase of population, the residents 
may congratulate themselves upon the situation and 
extent of the city parks and open spaces. No other city 
con boast such advantages in proportion to population. 
First comes the harbour, which, bemg situated in the very 
midst of the dty, which has spread on both the north and 
south shores, may be regarded as the principal open space. 
Next comes Hyde Park, which was the original racecourse 
of the city, about 40 acres in extent. As adjuncts to this 
fine park there are two small parks — Cook Fbrk and 
Phillip Park — of about 7 acres, and then the Domain, 
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whidi extends to the sham of Woolloomooloo Bay and of the harbour. These, together with the Qovemment 
Farm Cove, and has an inner botanic garden, running House grounds, contain about 150 acres. Belmore Park 
down to a semicircular sandstone sea wall on the shores occupies 10 acres. Wynyard Square is a small garden on 



Map of Stdnxy. 

a hill in York Street, and on the Flagstaff Hill, where the rifle range, the Agricultural Society’s show ground, wd 
^tronomical Observatory is situated, there is a picturesque the Association Cricket Groimd, where the principal 
little public garden. Moore Park, lying to the Bouth<^Bt cricket matches are played. Prince Alfred Park is another 
of the dty, is about 378 acres in extent On it are the fine open space of 18 acres. Grose Farm, on the south-west 
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of the city, was the site of one of the earliest attempts at 
Gk)yemnient farming. It is an undulating and elevated 
piece of land, and is divided amongst tlie university and 
the affiliated colleges of St Paul, St John, and St Andrew, 
the Prince Alfred Hospital, and Victorui Park. The latest 
addition to the open spaces is that magnificent expanse of 
land of 530 acres, now called the Centennial Park, which 
was formerly used in connexion with the water supply. 
Fine drives, riding and bicycle tracks have been made, 
and it is now one of the finest parks in the world. 
The citizens owe this great gift to the late Sir Henry 
Parkes, who, while Premier of the colony, conceived and 
carried out the idea of converting the old water reserve 
into a park. 

Sydney is municipally ^vemed by a city council and 
a large imuvW ot mumclpal couucila. For munidpal 
purjMjses the city proper is divided into twelve wards, 
each returning two aldermen. It is behind many 
cities of Europe and the other colonies in its municiiwil 
development. Powers which are usually retained and 
exercised by municipal bodies have been parted with 
in Sydney, or never acquired. The control of traffic is 
handed over to the police. Tlie administration of the 
water and sewerage department, the parks, and city im- 
provement have been handed over to Ijoards and trusts. 
The council has no control over wharves or police, and the 
tramways belong to and are managed by the State Govern- 
ment. The gas supply is in the hands of a private 
company, which pays nothing for the use of the sti'ccts. 
Electric lighting is passing into the hiinds of private firms, 
and already several blocks of city streets are lighted by 
such companies. A movement is on foot for the establish- 
ment of one central council to nninage the municipal 
destinies of Greater Sydney, but so far little progress 
has been made. This movement may be hastened by the 
plague, which broke out in Sydney early in 1900 and 
again in 1902. 

The population has increased with marvellous rapidity. 
In 1861 it was (city and suburbs inclusive) 95,000; in 
1881, 237,300; in 1891, 399,270; and in 1901,487,900. 
The proportion of city dwellers to suburban is as follows ; 
in 1901 — city, 112,137; suburbs, 369,693; total, 487,900. 
The incorporate<i area of the metropolitan district is about 
142 square miles, or 91,220 acres, so that the average 
density of population was 5*35 persons i>er aero, some of 
the more immediate subui-bs being more densely populated 
than the city itself 

The suburbs comprise forty-ono distinct municipalities, of wbiih 
the populations at the census of 1001 were as follows ; — Alexandria, 
9341; Annandale, 8849; Ashfield, 14,329; Balmain, 30,076; 
Bexley, 8079 ; Botany, 3883 ; North Botany, 8772 ; Burwood, 
7.521 ; Camperdown, 7931 ; Canterbury, 4226 ; Concord, 2818 ; 
Darlington, 3784; Drummoyne, 2843; Enfield, 2497 ; Erskineville, 
6059; Five Dock, 1401; Glebe, 19,220; Hunter's Hill, 4232; 
Hurstville, 4019 ; Kogarah, 3892 ; Lane Cove, 1918 ; Leichhardt, 
17,454 ; Manly, 5035; Mnrrickville, 18,775 ; Marsfield, 718; 
Hosman, 5691 ; Newtown, 22,598 ; North Sydney, 22,040 ; 
Paddington, 21,984 ; Petersham, 15,307 ; Kandwick, 9753 ; Red- 
fem, 24,219 ; Rochdale, 7857 ; Hyde, 3222 ; St Peters, 5906 ; 
Strathfieid, 2091 ; Vaucluso, 1152; Waterloo, 9609; WaverJey, 
12,842 ; Willoughby, 6004 ; Woollahra, 12,851. 

For narliamonta^ purmses the city was formerly divided into 
three electoratce— East, West, and South, returning four members 
each. Since the Parliamentary Electorates and Elections Act of 
1893, these larp electorates have been divided into four small elec- 
torates, returning a single member each. The principal suburbs 
are nearly all electorates for parliamentary purposes. 

Sydney is now supplied with water by the * ^tipper Nepeau 
scheme.*^ By this scheme the water is brought from the sources 
of supply, a distance of 40 miles, to Prospect Reservoir, and from 
thence to Sydney and suburbs, over 20 miles farther. The average 
daily consumption of water during the year ended June 1901 was 
21,583,000 gallons. The cost of tikis scheme was about four 
millions sterling. 

The new scheme of drainage ie nearly completed. The works 


will drain the northern slopes of the city and euburbe iate the 
Pacific Ocean ; and the drainage of the southern slopes will be dis- 
charged at a sewage farm on the shores of Botany &y. 

** Sydney,*’ says the Government Statistician of New South 
Wales, ^*now stands as the second city of the British E^iro, as 
estimated by the annual value of its rateable property.’* The total 
value of all rateable property in the whole metro|wlitan area in 1902 
was £90,060,600. lu trade Sydney is in a most important position, 
the tonnage entered and cleared in the year 1900 being 6,569,824 
tons, and the value £42,695,771. ** The comparstive importance 

of the trade of Sydney may be realized,” says the authority above 
quoted, by viewing it in connexion with the trade of the chief 
ports of the United Kingdom. In absolute tonnage Sydney is 
surpassed by only five English ports — London, Liverpool, Cardiff, 
Hull, and Newcastle ; though in point of value the trade of Sydney 
exceeds that of any ^rt in Great Britain, London, Liverpool, and 
Hull excepted.” 

The jurisdiction of the port wae until 1899 in the hands of a 
Marine Board, of which three memheta were elected hy the ship- 
ping interest, and three others and the president were nominated 
by the Ooverumont. But by the Act No. 32 of 1899 the Marine 
Board was abolished, and the various powers and duties of the 
board are transferred to an officer called the Superintendent of the 
Department of Navigation, acting under the control of the Colonial 
Treasurer. A court of marine inquiry is created, consisting of 
one or more district court judges, assisted by the assessors. This 
new authority will have control of the pilot service, which Is en- 
tirely a Government department. Port Jackson is the headquarters 
of the naval squadron in Australasia, the residence of the Admiral 
of the Australian station, and the chief Imperial naval depdt in 
these seas. With respect to dock accommodation, Sydney u well 
off, having three graving docks, five floating docks, and three 
patent slijis, with all necessary macluncry. 

Sydney has many public institutiona including the university 
and affiliated colleges ; deaf and dumb asylum, three lunatio asylums, 
a free public library and reading room, with a lending branch ; a 
tcchnic4il college, throe large hospitals, besides cottage hospitels 
in various suburbs ; a benevolent asylum, an institute for destitnlo 
children at Kandwick, a training ship for boys, two soup kitchens and 
refuges ; a bacteriological experimental institute at Rose Bay, a school 
of arts with library and class-rooms, a Government astronomical 
observatory, a museum, an art gallery, Ac. ; and a lejier lazarette at 
Little liay. A women's college was opened in 1892 in connexion 
with the university. There were at the university in 1 901 62 profes- 
sors and lecturers and 657 students (573 male and 84 female). The 
revenue in that year was £35,766, of which £9800 represented 
Government aid. Many donations have been made to the uni- 
versity; one of £180,000 lias been increased to £250,000, and 
the present capital value of all donations is proliably not less 
than £460,000. The technical college is not connected with the 
university. There were in 1899 7647 students attending the 
college and its branches, and tlie State expenditure on technical 
instmetion was £19,218. 

None of the public institutions mentioned above, though situated 
in and around Sydney, aie under the control of the municipal 
coiincil. They are controlled by the State Government. Of insti- 
tutions purely municipal there arc several, such as the central 
markets, a pretentious buildiiig in George and York Streets, 
fish market, and the large markets at the Haymarket, known as 
the Belniore Market. In tlie moti’0|K)]itan area there are sixty- 
four liconsed slaughtor'liouses for the supply of beef to the inhabit- 
ants. The piincijial slaughter-houses are the ebtektoirs, Qlebo 
Island ; they ai*© under the sujwrvision of the Board of Health. 

Sydney has several public monuments and statues, llie prin- 
cipal statues are those of Queen Victoria, at tlie top of King Street 
and Prince Albert, at the gate of Ityde Park ; Captain Cook ana 
the Right Hon. W. P. Dallev, P.C., in Hyde Park ; Governor 
Phillip, in the Palace Gardens, Domain ; Governor Richard Bourke, 
at the Domain gate^; Mr Mort, in Macquarie Place; and the 
Rev. Dr Lang, in Wynyard Square Gaidens. 

The National Art Gallery is situated in the Outer Domain, and 
the building is as yet incomplete. It contains a splendid collection 
of pictures by the greatest modem artists, some statuary, and a 
number of artistic ^tteiy, medallions, and a fine Chinese tapestiy. 
It is open on Sundays (as is also the free public library), and ia a 
very popular resort, the average Sunday attendance being 1773, 
ana on week days 575. 

Sydney (lossesscs several fine theatres, viz., the Tlieatre Royal, 
the Lyceum Theatre, Her Majeety's Theatre, the Criterion Theatre, 
the Opera House, the Palace Theatre, and the Tivoli Music Hall. 

Tliere are innumerable places of resort for the citizens. Many 
of the bays in the harbour are laigely visited on Sundm and 
holidays. The most pofiular resorts are Manly Beach, Ctiowder 
Bay, and Watson’s Bay, in the harbour ; Cabarita, on the Fana^ 
matta river ; Middle Harbour ; and Qoqm Bay and Bondi, cm tbs 
ocean beach ; Botany, Lady Robinson’s mach, Sandringhm, and 
Sans Souci on Botany Bay. Besides these there are two spimdid 
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iiatioiiAl rmamUf tn lionr’ft ride by ndl fttm Sydney, riz., National 
Fntk, eompriaing an area of 86,810 acres, suritnmding the pic- 
turesque bay of Port Hacking ; and Kuningai Chase, with an 
area of 85,800 acres. 

The two principal cemeteries are at Waverloy and Rookwood. 
Tbe former u most pictaresquely situated on the cliff overlooking 
the Flaoific Ocean. The latter is on the Western Railway line. 
]^th contain many fine monuments. 

Amongst the principal public buildings are the Law Courts, 
though toese are not important from an architectural standpoint. 
They are nearly all situated at the top of King Street. In one 
building there are comprised the Banco Court, the Divorce Court, 
and various Jury Courts. Towards Macquarie Street, in King 
Street, are the Equity Court, the District Courh and the Probate 
OiBoes. . The Central Criminal Court is a massive stone building 
in Darlmghurst, in proximity to the gaol. 

As a manufacturing centre Sydney occupies a fairly important 
position. Those industries which are peculiar to a gr^t seaport 
exist, with the notable exception of snipbuildinu, which at one 
period was assuming flourishing proportions, but has fallen away 
to nothing. Ship-repairing, however, could hardly fail in such a 
favourable position to assume large proportions, and it has. Lar^ 
numbers of hands are employed in the Government railway work- 
shops, where the locomotives and rolling stock for the Government 
ndlways are manufactured. There are several large tobacco factories, 
boot factories, flour-mills, a large sugar rcfineiy, tanneries, boiling- 
down works, glue and kerosene oil factories, and a laige English 
firm have ostfmlished a branch of a soap manufactory. There are 
also clothing factories, tweed factories, and a great number of 
minor industries. The number of hands employed in the metro- 
politan district in 1900 was 88,668. Towaras the close of 1001 
coal of excellent quality was struck near the shore of the harbour. 

The mean temperature is 62*9°, and corresponds with that of 
Barcelona in Spam and of Toulon in France. The mean summer 
temperature is slightly under 71°, and that of winter 56*. The 
range is thus 15° Fahrenheit, while the mean yearly average for a 
period of thirty-eight years was 63°. The greatest temj^rature 
ever experienced was 108 '5° in the shade in 1896, and the lowest 
winter was 85*9°, giving a range of 72*6°. The average rainfall is 
49*66 inches. (j, d, p.) 

Sydney, the chief town of Cape Breton county, 
Nova Scotia, on a good harbour, the eastern terminus of 
the Intercolonial Bailway, 285 miles north-east of Halifax. 
The town contains many fine buildings, among which are 
seven churches, an academy, court house and post office, 
and custom house. The Dominion Iron and Steel Com- 
pany have built immense works for the manufacture of 
iron and steel, in consequence of which the population 
has more than doubled. For 1901 the exports were 
$1,262,903 and the imports $2,850,607. Population 
(1901), 9909. 

Sylhet, a town and district of British India, in the 
Surma Valley division of Assam. The town is on the 
right bank of the river Surma. Population (1881), 14,407 ; 
(1891), 14,027 ; municipal income (1897-98), 118.33,650. 
There are manufactures of mats, carved ivory and shells, 
and furniture. An unaided college, founded in 1892, and 
mainly supported by a native gentleman, had 27 students 
in 1896-97; two high schools had 608 pupils. There 
are two dispensaries and an English church. The great 
earthquake of 12th June 1897 destroyed every substantial 
building, but caused very little loss of life. 

The diatriot of Sylbet baa an area of 5414 square miles ; popula- 
tion (1881), 1,969,009 : (1891), 2,154,598, showing an increase of 
9 per cent. *, average aenaity, 898 persons per square mile, com- 
pariitf with 112 for the province generally. Classified according 
to relmon, Hindus in 1891 numbered 1,016,184 ; Mahommedans. 
1,128,984 ; Christians, 648, of whom 277 were Europeans ; hill 
tribes, 18,818 ; ** others,*’ 14. In 1901 the popularion was 2,288,892, 
showing a further increase of 4 per cent Dmd revenue, Bs.7,66,688, 
the Inmdenoe of assessment per acre being B.0.2.5 on the per- 
manently settled and R.0.10.7 on the temporarily settled tract ; 
number of police, 647 ; number of beys at school (1896-97), 89,077, 
being 28*66 *per cent of the male population of school-going 
age ; number of girls at school, 8690, being 2*88 per cent ; regis- 
tered death-rate (1897), 52*98 per 1000. Tea cultivation is a 
flouiialiiiig industiy in the southern hills. In 1897 the number of 
gardens was 187, with 70,200 acres under tea, employing 146,804 
penotts^ whom 18,115 bad been imnorted under contract and 
ykldlBg more thm 26 million !b^ or 474 1h per ecre, 1^ for the 


highest rate in the province. There ate two printing - pieases, 
issuing a fortnightly newspaper in Bengali. The Assam-Bengal 
r^way now runs throngh tlie district but trade is still largely 
river-bome* Great damage was done by the earthquake of June 
1897. 

SylvMtarp ifatnes Joseph (1814-1897), 
English mathematician, was born in London on 3rd 
September 1814. He went to school first at Highgate 
and then at Liverpool, and in 1831 entered St John’s 
College, Cambridge. In his Tripos examination, which 
through illness he was prevented from taking tiU 1837, 
he was placed os second wrangler, but being a Jew and 
unwilling to sign the Thirty-nine Articles, he could not 
compete for one of the Smith’s prizes and was ineligible 
for a fellowship, nor could ho even take a degree : this 
last, however, ho obtained at Trinity College, Dublin, 
where religious restrictions were no longer in force. After 
leaving Cambridge he was appointed to the chair of 
natural philosophy at University College, London, where 
his friend De Morgan was one of his colleagues, but he 
resigned in 1840 in order to bt*.como professor of mathe- 
matics in the University of Virginia. There, however, he 
remained only six months, for certain views on slavery, 
strongly held and injudiciously expressed, entailed un- 
pleasant consequences, and necessitated his return to 
England, where he obtained in 1844 the post of actuary 
to the Legal and Equitable Life Assurance Company. 
In the course of the ensuing ten years he publish^ 
a large amount of original worl^ much of it dealing with 
the theory of invariants, which marked him as one of the 
foremost mathematicians of the time. Still, his reputation 
among those competent to judge of his attainments did 
not extend to the dis|jens6rs of academic patronage, and 
ho failed to obtain either of two }K)sts — the professorships 
of mathematics at the Boyal Military Academy and of 
geometry in Gresham College — for which he applied in 
1854, though he was elected to the former in the follow- 
ing year on the death of his successful competitor. At 
Woolwich he remained until 1870, and although he was 
not a groat success as an elementary teacher, that i)eriod 
of his life was very rich in mathematical work, which 
included remarkable advances in the theory of the i>arti- 
tion of numbers and further contributions to that of 
invariants, together with an important research which 
yielded a proof, hitherto lacking, of Newton’s rule for the 
discovery of imaginary roots for algebraical equations up 
to and including the fifth degree. In 1874 he [)roduced 
several papers suggested by Peaucellior’s discovery of the 
straight line link motion associated with his name, and he 
also invented the skew pentagraph. Three years later he 
was appointed professor of mathematics in the Johns 
Hopkins University, Baltimore, stipulating for an annual 
salary of 5000 dollars, to be paid in gold. At Baltimore 
he gave an enormous impetus to the study of the higher 
mathematics in America, and during the time he was 
there he contributed to the American Jovmal of Math^ 
matke^ of which ho was the first editor, no less than 
thirty papers, some of great length, dealing mainly with 
modem algebra, the theory of numbers, theory of parti- 
rions, and universal algebra. In 1883 he waa chosen 
to succeed Professor Henry Smith in the ’ Savilmn chair 
of geometry at Oxford, and there he produced his theory 
of reciprocants, largely by the aid of his “method of 
infinitesimal variation.” In 1893 loss of health and 
failing eyesight obliged him to give up the active 
duties of his chair, and a deputy professor being ap- 
pointed, he went to live in London, where he died on 15th 
March 1897. Sylvester’s work suffered from a certain 
lack of steadiness and method in his character. For long 
neriods he was mathematically unproductive, but tiien 
^ S. IX. — i8 
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sudden inspiration would come upon him and his ideas 
and theories poured forth far more quickly than he could 
record them. All the same his output of work was as 
large as it was valuable. The scope of his researches was 
described by Cayley, his friend and fellow-worker, in the 
following words : ** They relate chiefly to finite analyins, 
and cover by their subjects a large part of it--algebra, 
determinants, elimination, the theory of equations, par- 
titions, tactic, the theory of forms, matrices, reciprocants, 
the Hamiltonian numbers, &c. ; analytical and pure geo- 
metry occupy a less prominent position ; and mechanics, 
optics, and astronomy are not absent.” Sylvester was a 
g^ linguist, and a diligent composer of verse, both in 
English and Latin, but the opinion he cherished that 
his poems were on a level with his mathematical achieve- 
ments has not met with general acceptance. 

SymondSi John Addington (1840-1893), 

English critic and poet, was born at Bristol, 5th October 
1840, the only son of John Addington Symonds, M.D., and 
Harriet, eldest daughter of James Sykes of Leatherhead. 
He was a delicate boy, and at Harrow, where he was 
entered in 1854, took no part in school games and showed 
no particular promise as a scholar. In 1858 he proceeded 
to Balliol as a commoner, but was elected to an exhibition 
in the following year. The Oxford training and association 
with the brilliant set of men then at Balliol called out 
the latent faculties in Symonds, and his university career 
was one of continual distinction. In 1860 he took a first 
in “ Mods,” and won the Newdigate with a poem on The 
EecoHal ; in 1862 he was placed in the first class in 
Literae Humaniores, and in the following year was winner 
of the Chancellor’s English Essay. In 1862 he had 
been elected to an open fellowship at Magdalen. The 
strain of study unfortunately proved too great for him, 
and, immediately after his election to a fellowship, his 
health broke down, and he was obliged to seek rest in 
Switzerland. There he met Janet Catherine North, whom, 
after a romantic betrothal in the mountains, he married 
at Hastings 10th November 1864. He then attempted to 
settle in London and study law, but his health again broke 
down and obliged him to travel. Returning to Clifton, he 
lectured there, both at the college and to ladies’ schools, 
and the fruits of his work in this direction remain in his 
Intr(Hluction to the Stvdy of Dante (1872) and his admir- 
ably vivid Studies of the Greek Poets (1873-76). Mean- 
while he was occupied upon the work to which his talents 
and sympathies were especially attracted, his Benaissance in 
Italy, which appeared in seven volumes at intervals between 
1875 and 1886. The Benaissance had been the subject of 
Symonds’s prize essay at Oxford, and the study which he had 
then given to the theme aroused in him a desire to produce 
somethhig like a complete picture of the reawakening of art 
and literature in Europe. His work, however, was again 
interrupted by illness, and this time in a more serious form. 
In 1877 his life was in acute danger, and upon his removal 
to Davos Platz and subsequent recovery there, it was felt 
that this was the only place where he was likely to be able 
to ergoy life. From that time onwmrd he practically made 
his home at Davos, and a charming picture of his life there 
will be found in Our Life in the Stoiss Highlands (1891), 
Symonds, indeed, became in no common sense a citizen of 
the town ; he took part in its municipal business, made 
friends with the peasants, and shared their interests. There 
he wrote most of his books — ^biographies of Shelley (1878), 
Sidney (1878), Ben Jonson (1886), and Michelangelo 

« several volumes of poetiiy and of essays, and a 
anslation of the AvJUdmgraphy of Benvenuto 
Cellini (1887). There^ too, he completed his study of 
the Benaissance, the work by which he will be longest ; 


remembered. He was assiduously, feverishly active through- 
out the whole of his life, and the amount of work whidi 
he amoved was wonderful when the uncertainty of his 
health is remembered. He had a passion for I^y, and 
for many years resided during the autumn in the house of 
his friend, and ultimately biographer (1895),, Mr Horatio F. 
Brown, on the Zattare, in Venice. He died at Rome, 19th 
April 1893, and was buried dose to Shelley. Two works 
from his pen, a volume of essays. In the Key of Blue, and a 
monograph on Walt Whitman, were published in the year 
of his death. His activity was unbroken to the last. In 
life Symonds was morbidly introspective, a Hamlet among 
modem men of letters, but vrith a capacity for actidn which 
Hamlet was denied. Robert Louis Stevenson described 
him, in the Opalstein of Talks and Talkers, as the best 
of ^kers, singing the praises of the earth and the arts, 
flowers and jewels, wine and music, in a moonlight, 
serenading manner, as to the light guitar.” But under 
his excellent good^fellovrship lurk^ a haunting melancholy. 
Full of ardour and ambition, sympathy and desire, he was 
perpetually tormented by the riddles of existence ; through 
life he was always a seeker, ardent but unsatisfied. This 
side of his nature stands revealed in his gnomic poetry, and 
particularly in the sonnets of his Animi Figura, where ho has 
portrayed his own character very subtily. His poetry is per- 
haps rather that of the student than of the inspired singer, 
but it has moments of deep thought and emotion. It 
is, indeed, in passages and extracts that Symonds appears 
at his best. Rich in description, full of purple patches,” 
his work has not that harmony and unity that are essential 
to the conduct of philosophical argument. He saw the 
part more clearly than the whole ; but his view, if partial, 
is always vivid and concentrated. His translations are 
among the finest in the language ; here his subject was 
found for him, and he was able to lavish on it the wealth 
of colour and quick sympathy which were his character- 
istics. He was a lover of beauty, a poet and a philosopher ; 
but in his life and his work alike he missed that absolute 
harmony of conviction and concentration under which alone 
the highest kind of literature is produced. (a. wa.) 

Symons, Qeorffo Jamos (1838-1900), 
English meteorologist, was born in Pimlico, London, 
on 6th August 1838. In 1860 he obtained a i^ost in the 
meteorological department of the Board of Trade under 
Admiral Fitzroy, who was then deeply interested in the 
subject of storm-warnings, and in the same year he pub- 
lished the first annual volume of British Bainfall, which 
contained records from 168 stations in England and 
Wales, but none from Scotland or Ireland. Three years 
later he resigned his appointment at the Board of Trade, 
where his rainfall inquiries were not appreciated, at least 
not as a prior study to storm-warnings, and devoted his 
whole energies to the organization of his wonderful band 
of volunteer observers for the collection of imrticulars of 
rainfall throughout the British Isles. So successfid vras 
he in this object that by 1866 he was able to show results 
which gave a fair representation of the distribution of 
rainfall, and the number of recorders gradually increased 
until the last volume of British Bainfall which he lived 
to edit (that for 1899) contained figures from 3528 
stations — 2894 in England and Wales, 446 in Scotland, 
and 188 in Ireland. Apart from their scientific interest, 
these annual reports are of great practical importance, 
since they afford engineers and others engaged in vrater 
supply much-needed data for their calculations, the former 
ab^ce of whidi had on some occasions given rise to 
grave mistakes. Symons himself devoted special study 
not only to rainfall, but also to the evaporation and per- 
colation of water as affecting underground streams, and 
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liu exteWTe knowledge rendered him a valuable witness 
before parliamentary committees. In other branches of 
meteorology also he took a keen interest, and he was 
particular]^ indefatigable, though consistently unsuccess- 
ful, in the quest of a genuine thunderbolt The history of 
the science too attracted his attention, and he ix>S8es8ed 
a fine library of meteorological works, which passed to the 
Hetecffological Society at his death. Of that society he 
became a member lyhen only eighteen, and he retained his 
connexion with it in various official capacities up to the 
end of his life. He served as its president in 1880, and 
in view of the celebration of its jubilee was re-elect^ to 
that office in 1900, but the illness that caused his death 
prevented him from acting. He died in London on 10th 
March 1900. 

SyrOf or Hermoupolis, the principal seaport of 
the Greek Cyclades, on the east side of the island of 
Syros, nearly midway between Firasus and Samos. It is 
conveniently situated as a port of call, and for coaling, 
for vessels going to and from Constantinople and the 
Black Sea. But since the energetic development of 
Piraeus, Syra has ceased to be the chief commercial entre- 
pot and distributing centre of this part of the Levant, 
and consequently its trade has seriously declined. Whereas 
in 1890 the foreign commerce was valued at £1,313,730, 
in 1900 it only amounted to £408,350. Coal, textiles, and 
iron and steel goods figure prominently amongst the im- 
ports, and emery, leather, lemons, sponges, flour, valonea, and 
iron ore amongst the exports. Syra is the seat of several 
industries, as tanneries, flour and cotton mills, rope-walks, 
factories for confectionery Turkish delight*’), hats, 
kerchiefs, furniture, pottery, and distilleries. The port is 
entered and cleared by some 900,000 tons of shipping 
annually. The harbour, which is protected by a break- 
water 273 yards long, has a uniform depth of 25 feet, 
diminishing to 12 feet. Population (1896), 17,894. 

SyrcUrllSO (Italian, Simeusa), a city of Italy, on the 
east coast of Sicily, capital of the province of Syracuse, 
80 miles south by west of Messina, occupying a small island 
(Ortygia) whibh projects south towards the peninsula of 
Massolivieri. There is a trade averaging in the aggre- 
gate £274,000 per annum-— exports, £130,000; imports, 
£144,000. The principal exports are olive oil, oranges 
and lemons, including peel, wine, rock asphalt, locust 
beans, linseed, almonds, &c. In 1899 the port was entered 
by 782 vessels of 404,100 tons. Population (1881), 
21,739 ; (1900), 32,074. 

Syracuse! a city of New York, U.S.A., capital 
of Onondaga county. It is situated in lat. 43** 02', 
long. 76* 14', near the south end of Onondaga Lake, on 
the Erie Canal, and on the Delaware, Lackawanna and 
Western, the New York Central and Hudson River, and 
the West Shore railways, in the central part of the state, 
at an altitude of 400 feet It has a level site, a some- 
what irregular street plan, and is divided into nineteen 
wards. It has an excellent water-supply drawn from 
Skaneateles Lake, the works being owned by the city, 
and is well sewer^. Its streets are well paved, mainly 
with asphalt and brick. There is a city Ubraiy of nearly 
30,000 volumes, and many fine public buildings, among 
which are the XTnited States Budding, the Court House, 
and the City Hall. The city contains many charitable and 
educational institutions. Among the latter is Syracuse 
University, which in 1899 had a faculty of 109 professors 
and instructors, and was attended by 770 students, in- 
cluding 219 women. Syracuse is a manufacturing city 
of importance. In 1900 it contained 1383 establish- 
ments, with a total capital of $31,358,055. They em- 
^yed 14,917 hand% and the product had a value of 
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$31,948,055. The principal articles of manufacture were 
clothing, carriages and waggons, chemi<^ foundry and 
machine-shop products, iron and steel, bicycles, boots and 
shoes, furniture, hosiery, and malt liquors. Salt, formerly 
the principal product, is now of little importance, having 
been driven out of the market by the competition of that 
of Michigan. In 1899 the assessed valuation of real and 
personal property was $80,759,234, the net debt of the 
city was $7,379,329, and the rate of taxation was $19*33 
per $1000. The total income of the city from all sources, 
exclusive of loans, was $2,239,035, and the expenditure 
for maintenance and operation was $1,745,014. Popula- 
tion (1890), 88,143; (1900), 108,374, of whom 23,757 
were foreign-born and 1034 negroes. Of 32,499 males 21 
years of age and over, 1071 were illiterate (unable to write). 

Syria. — ^The Tell el- Amarna letters show that in the 
14th century b.c. all Syria belonged to Egypt, and they 
describe in some detail the brea^ng up of the Egyptian 
power in the reign of Akhenaten and the progress of the 
conquering Amorites and Hittites (Khita). The Gennan 
excavations at Sinjerli, east of the Giaour Dagh, have 
made known tlie existence of a princi^xility in tliat dis- 
trict^ Sam41, which was ruled in the 8th century b.c. by 
d 3 masts named Panammu, and was ab8orl)ed in the fol- 
lowing century by the growing power of Tiglath Pileser III 
In the same place was found a stele recording the victories 
of Esarhaddon over Egypt and Tyre. Interesting results, 
not yet published, have also been obtained by the German 
excavations at BaAlbek. The railroad from Beirut to 
Damascus has already been noticed (see Lebanon), 
and at the end of 1901 about 180 miles of the Damascus- 
Mecca railway were completed. There are good roads 
from Beirdt to Damascus, Bcirdt to Tripoli, Tripoli to 
Hums and Ba&lbek, and from Alexandretta to Aleppo, 
on which wheeled transport is used ; but the volume of 
trade has not greatly increased. The total trade by sea 
amounts from six to soven millions sterling. In 1900 
the imports, which embrace cottons and woollens, sugar, 
leather, timber, petroleum, silks, ^ass, rice, fezzes, &c., 
were valued at £4,000,000; and the exports, the chief 
items of which were silk thread, ckc., cocoons, lemons, 
oranges, and other fruit, wool, cereals, and B}X)nges, at 
£2,655,000. There are no accurate returns of the {)opU' 
lation, but for the whole of Syria, including Lebanon and 
Palestine, it may be roughly estimated at about 3^ 
millions, of whom about ono-third are Christians. 

Authorities. — Hartmann. ‘ ‘ lUutriigo zur Kenntniss der H vris- 
chon Stoppe,” in ZeUach, d. Devisch, PaL-Vereimt xxii., xxiii. — 
Maspxro. Hisi, Aiicimne dea petiplea de VOrient classiqm , — VoN 
Oppxnheim. Vom MitUlmeer zum Peraischen Golf, 1900. — 
Petrie. Syria and Egypt from tita Tell d-Amama Leitera, 1898. 
— Saohau. Am Euphrat und Tigris, 1900. — Von Lurchan. 
AvagraJbungen in SendjerlL Jlandhook to 
Syria and —Murray's Handbook to AsiaUinor^ 

Post. Fliyra of St/ria and Pedestine, 

Syriac Gospels. — The most im^iortant and far- 
reaching discovery of recent times in regard to the text 
of the Gospels is undoubtedly the Syriac palimpsest, 
which was unearthed on Mount Sinai by Mrs Lewis and 
her sister, Mrs Gibson, in the year 1892. The upper 
writing of this MS. is a collection of lives of women 
saints, made by a monk in the monastery of Beth Mari, 
in the town of Mearath Mezrin, near Antioch, as its colo- 
phons show, and written towards the end of the 8th 
century: a collection of small literary value, unless it 
should be for the fact that it contains a new Syme text 
of the story of Susanna. The erased underwriting ii^ 
however, some four centuries earlier, and contains a 
text whose critical worth for the student of the Gospels is 
wellnigh inestimable. When the volume first came under 
Mrs Lewis’s notice the pages were compacted together, 
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through age aud disuse, so that the steam from a kettle had 
to be used to separate them : finding that the erased text 
was very ancient and contained tlie Gospels, Mrs Lewis 
photographed the whole of the MS. and brought the 
results back to Cambridge, where her suspicions as to the 
antiquity of the text were speedily confirmed by Professor 
Bensly and Mr Burkitt, who recognized the characteristic 
traits of the old Syriac version, hitherto only known by 
the imperfect recension that bears the name of Cureton. 
In the year 1893 Mrs Lewis and her aster returned to 
the convent on Mount Sinai, bringing with them three 
transcribers for the text, Professor Bendy, Mr Burkitt, and 
Dr J. Rendel Harris. From 8th February to 20th March 
they laboured on the transcription, and brought the results 
back to Cambridge for publication. Professor Bensly, 
however, did not live to take part in this work, but di^ 
almost immediately ujion his return. His transcripts were 
placed in the hands of Mr Burkitt, and the text, so far as 
recovered, was published, with a preface by Mrs Lewis, 
by the Syndics of the University Press.^ 

For farther details as to the diacoveiy and transcription of the 
text, see Mrs Gibson’s Hwo tht Codex was Found, and Mrs Lewis’s 
A Translation of the Four Gospels from the Syriac qf the Sinaitic 
Palimpsest. The account attached to Merx’s German translation 
of the Syriac Gospels is not always trustworthy. 

When the transcribers left Sinai, they imagined that 
the work had been done with tolerable completeness, and 
had expressed themselves to the effect that they had not 
left much for the Germans; but palimpsest reading is 
rarely final, and in 1895 Mrs Lewis and her sister were 
again at Sinai, where they revised the text in doubtful 
places, re-read the codex from end to end, and, by a com- 
bined result of the fresh scrutiny with the further 
judicious use of the chemical reagent which had been 
employed in 1893, succeeded in adding nearly a fifth to 
the already published matter — a critical triumph that can 
hardly be paralleled in the history of ^mlimpsest reading. 
As a result of this visit, Mrs Lewis published a re- 
transcription ^ of a number of pages of the Syriac text, 
and re-edited her first translation of the text, under the 
title. Some Fayes qf the F&ur Oospels re-transcrihed from 
the Sinaitic Palimpsest with a Translation of the Whole 
Text, by Agnes Smith Lewis (London, C. J. Clay and 
Sons, 1896). A fourth visit to the convent made in 1897 
enabled the untiring sisters to examine a number of doubt- 
ful passages, and to add a few further readings to the total 
res^t. These will be found in the pages of the Expositor 
for 1897 (pp. 111-119 ; see also p. 472). 

It should be observed that the discovery of the original home of 
the MS., before it came into the possession of the Sinai monks 
(see Mrs Lewis in Eaqtositor for 1900 , p{>. 415-421 ^), has rendered 
the title ** Sinaitic Syriac ” no longer suitable. It must be called 
“ Antiochene ^riac,’^or, following the analog of the Cureton text, 
the “Lewis Syriac.” I^bably the latter is the better term, as 
we do not know whether “Antiochene ” may not have to be farther 
replaced by “ Edessan.” 

Tliere can be no doubt that these arduous labours on 
the part of the ^scoverers and transcribers of the text have 
been abundantly justified by the published results, for 
the recovered text is in some respects superior to anything 
that had hitherto been known of the text of the Gospels, 
and gives us frequent vistas over the untravelled country 
that lies between our most ancient uncial texts and the 
Gospel archetypes. It is not only free from those ex- 
pansions which critical science has already condemned in 
the Teasim Bec^tus, and from most of its conflations of 

^ This may be quoted as the Syndics’ edition. 

3 This may be quoted as Mrs Lewis's edition. The parts added by 
Mrs Lewis are printed in blue ink. 

* The colophon which betrayed the secret to Mrs Lewis had been 
read by Professor Bendy, as appears from a transcript since found 
amongst his papers* 
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contending types of text, but it is also siBgi^ly free from 
those expansions which do so much to discrew the so- 
called Western text, with which it is otherwise in sub- 
stantial agreement; and generally speaking, its brevity 
appears to be defensible, not only in such cases as tho 
Pericope de AdvlUra (John vii. 53-viii. 11) and the 
last twelve verses of Mari^ but in a number of less con* 
spieuous places, where it betrays to us the fact that the 
Gospels have come down to us through a long sequence 
of editorial revisions, of which accretion is certainly one 
conspicuous feature. Even the order of the text, where 
apparent displacements occur, can frequently be justified, 
c.y., Mark xvi. 4, where the words, “For it was very 
great,*’ used of the stone at the sepulchre, are carried back 
to their right place in Mark xvi. 3, and the transposition 
is further verified by the fact that the same order is given 
in the Gospel of Peter. At other times the relative dis- 
placement of passages in the Lewis text is a key to the 
finding of the shorter text which underlies all existing 
copies, as in Luke xxii. 17-20, where all texts are in 
excess and the removal of the accretions had already 
been commenced by Westcott and Hort. Critically the 
Lewis text must be described as Western, but it is 
Western of great antiquity and purity, and the combina- 
I tion of this text with earlier evidence of the same kind 
from the old Latin versions is one that it will be difficult 
to resist. 

Of the innumerable queetions that have arisen with regard to 
the new text, the two that have provoked most interest are 
(a) the relation of the new Gospel to the Diatessaron of Tatian ; 
(5) its theological orthodoxy or nnorthodoxy. 

With regard to (a) no nnal agreement lias yet been reached, 
though there is a strong phalanx of experts for the opinion that 
the Ldwis Gospels represent a Syriac text which antedates Tat^n. 
There are traces of a Jewish hand in the translation, as when the 
temple is called the Holy House (John x. 22), or when the phylac- 
teries are called by their Jewish name of Tephillin (Matt, xxiii. 5). 
On the other hand, there are slight suggestions of Encratism 
(Matt xxii. 4, Luke ii. 36), as well as a number of harmonistio 
touches which scorn to recall Tatian. And between the Separated 
Gospels or Gospels of the Mepharrashe, as they call themselves, and 
the Oombined Gospels or Gospels of the Mehallete, there is some 
nexus that is not yet perfectly explored. We incline to the belief 
that the Lewis text is not the daughter of the Tatian Harmony, but 
its parent, and that tiacos of the latter in the former are auo to 
textual contamination. 

With regard to (5), the orthodoxy of the codex has been impugned 
on account of an extraordinary reading in the genealogy of Mattnew, 
which appears to make Joseph the direct parent of Jesus [Matt. i. 16, 
Joseph, to whom the Virgin Maiy was espoused, Jestis], There 
are also traces of what may jperham best be desenbed as a recrudes- 
cence of Adoptionist Theolo^. Notably, there are singular oases of 
the tendency to call Christ the Elect of God, a title which, as a result 
of editorial revision, had almost disapj^r^ from the New Testo- 
ment, but which is now to be read in Luke ix. 35, Luke xxiii. 85, 
John i. 34, John iii. 18 (as recently verified for the Lewis text 
Mr Burkitt), and perha|» elsewhere. The reading, whether we 
choose to call it Adoptionist or not, is certainly pre-Catholic, as may 
be conclusively shown from Justin, Trwko, § 67, where Tiypho 
argues, i^nst the Catholic position of Justin, that Jesus became 
the Christ, by election, as a result of his perfect obedience uid 
life (xarv(ui^va« rod elt xpiorhs . . . InKeKixBai 

sal xptsrii yeyeri}o(ltu . . .). The restored reading in John iii. 16 
famishes in Syriac the very word which is used to describe the 
Elect Servant in Isa. xlii. 1, and it is probable that this verse of 
Isaiah was much more closely imitated in the primitive account 
than is shown by the canonical record. Mrs Lewis has perhaps 
been too ardent a defender of the orthodoxy of her MS. before 
ecclesiastical tribunals, to which there is no need to make a refer- 
ence, as the text is certainly anterior to the pmod of exact tiheo- 
lomoal definition. 

It is probable that the gene^o^ in Matthew, while restored to 
a more early form by the Lewis MS. than is found In the edited 
texts, is not yet in its final shape. And it is certain that hoik it 
and the account of the birth of Christ wluoh follows it have 
nndemne revision with a view to the avoiding of misunderstand- 
ing. in any oase the evidence of this MS. is of the first hnpbrt- 
anoe for both the critio and the theologian. 

Avthoritiib .— Ihur Ootpsls in Syriae, immsaribtd from 
the SinaiHe PaUmpssst. By the late Bobut L. Buhlt, K.A., 
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J. Bscdxl Hasius, M.A., and F. Crawforsi Bviucnr, M.A., 
'with Ml latrodttotion by Aonxb Surra Libwis. Oambridae, at 
the tJaiyendtj Fran, 1894.-**ire<e itu Codex %oa$ Fbund. ByJAar- 
OABBT D. OIBSON. Macmillan^ 1898 .-^j4 TramdaHon of the Ftmr 
Qi^fteUfroen, the Syriae of the SinaiHe JPalimpeeet. By Aomrs S. 
Lama. Haomilli^ 1894. — dome Payee tf the Four Ooepele re- 
tranecriboifrom the SinaiHe PaUrnpoeei, wuh a Tremalatum of the 
Whole Text. By Aqnbs Smith Lawis. London, 0. J. Olay and 
SoDfl, 1896. — “ The Kew Syriac Goepels " by J. Kbndxl Harris 
^ Contemporary FeeieWf 1894 ; The Academy for Kovember and 
December 1894 and for January 1895 ; The (huerdian for Slat 
October 1894 (F. G. BvRKiTT).^^^llaito Codieis Lewieiani. By 
Albbrt Bonus.— Z h'e vier Xanonieehen Fvanyelten (tians. by 
Hbrx ftom the Sinai palimpsest, Berlin, 1897).— Die alieyrtsehe 
JShmyelteniibereeizuny, By Hjslt (Leipzig, 1901). (j. r. ha.) 

SlUBibailka (Jlfartct'TAeresiqpel)^ a municipal town 
of Hungary, in the county of Bdcs-Bodrog, 25^ miles south- 
west of Szegedin, with 73,526 inhabitants in 1891 and 
82,122 in 1901. To its territory belongs Lake Palics, a 
favourite watering-place and summer establishment. It 
contains a burgher school for boys and girls, public hos- 
pital, almshouse, municipal music school. Its inhabitants 
are mostly engaged in agriculture ; there is no important 
industry. The town has an immense territory (369 square 
miles). Its fruit trade and turkey breeding are considerable ; 
the latter is the most important in the country. In 1889 
the honvdd commemorative monument was inaugurated. 

Szalayi Ladislas (1813~1864), Hungarian his- 
torian, was Wn in 1813. After the completion of legal 
and historical studies, he took part in the great revolution 
of 1848-49, and was obliged to seek refuge in Switzerland, 
where, at Borschach, on the Lake of Constance, he wrote 
his Magyarorudg tdrtdnetc (History of Hungaiy). It 
extends to 1707 and, in six volumes, tells chieily the 
constitutional history of Hungary and her dependencies. 
Szalay himself admitted tliat he could not claim for his 
work the merits of thorough and original research in all 
its parts ; it was meant as a great political programme, 
enlightening the nation about their historical rights 
against the pretensions of the Habsburgs. The style of 
the work is somewhat rigid, but thoughtful ; a manly and 
profound conviction of Hungary’s historical vocation ani- 
mates its every page. Szalay also wrote remarkable studies 
on Pitt, Fox, Mirabeau, and other statesmen, and contri- 
buted very considerably to the codification of !Magyar law. 

Seo Joseph Szinnyei in the Magyar JSelikon of 1886, and 
Albxandep. Flegler, Szalay Ldszl6, a biography (in Olced 
JSCfnyvtdr, 1878). 

SxamOS-UJVlIir (Gherla), a corporate town of 
Hungary, in the county of Szolnok-Doboka, 23 miles 
north-east of Klausenburg, with 5798 inhabitants in 189? 
and 6363 in 1901. Its ancient fort now serves for a 
prison. It is the seat of a Greek Catholic bishopric, and 
has a seminary for Greek Catholic priests, a State upper 
gymnasium, an orphanage, a Franciscan convent, and a 
distillery. It was founded by the Armenians, who are 
known as skilful and wealthy traders.. There is a fine 
Armenian cathedral, with an altar-picture by Bubens. 
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3xflLWly (Bussian, Sckavli)^ a district town of Russia, in 
the government and 77 miles N.N.W. of the town of Kovno 
on thermlway fromYilna toLibau. It hasseveraldistilleries 
fiour-mills, and tobacco factories, and carries on a brisk trade 
i^th Libau (105 miles) in grain and linseed. Its popula- 
tion in 1897 was 15,914 (nearly 22,000 with the suburbs). 

edp a municipal town of Hungary, on the 
right bank of the Theiss, just below the confiuence of 
the Maros, 100 miles south-east of Budai)est. Popula- 
tion 87,410 in 1891, and 102,991 in 1901. Centre of 
the commerce and industiy of the great Hungarian Alfuld, 
this town has recently developed considerably and has 
been much improved, so that now it is one of the finest 
cities of Hungary. There are many educational establish- 
ments. In 1898 a State gymnasium was o{)encd. It con- 
tains a training institute for teachers and several special 
industrial schools. Among its industrial establishments 
may be mentioned saw-mills, match, sausage, red pepper 
(jpaprtka)f leather, and spirit factories, an iron-foundry, 
&c. Several statues adorn the town, among which is the 
monument of the Hungarian i)oet, Andreas Dugoiiics. 

8Z0grJB8rcl| chief town of the county of Tolna, 
near the right bank of the Danube, 80 miles S. by W. 
of Budapest, Hungary, with 14,325 inhabitants in 1891 
and 13,895 in 1901. Its most important buildings are the 
county hall, the castle of Baron Augusz, the Roman Catholic 
church, and the hospital. There are a rich county museum 
and the central inspectorship of silk-jiroduction. Its inhabit- 
ants are largely engaged in producing silk and fruits. In 
its vicinity is produced the celebrated I'ed wine of Szegzdrd. 

8s6kasfch6rv8r| a municipal town of Hungary, 
capital of the county of Fejdr, 37 miles south-west of 
Budapest, with 28,942 inhabitants in 1891 and 32,167 in 
1901. Besides the administrative ofiices of the county, 
there are a county and a district court of justice, a chamber 
of advocate3,*a large episco])al library, a museum, a theatre, 
an archaeological association, a hospital, and numerous other 
public institutions. It is an imix>rtant centre of national 
horse-breeding. It is one of tlie oldest towns of Hungary, 
founded by St Stephen, first king of Hungary. 

8Z0r0ncS, an old Hungarian market-town in the 
county of Zeinplen, in the vicinity of the hills of Tokaj, 
125 miles north-east of Budapest, with 4339 inhabitants 
in 1891 and 5272 in 1901. It is an important railway 
junction, and contains the largest sugar-refinery of Hun- 
gary, in which 1350 workmen are employed, and which 
produces yearly above 10,000 tons of fine sugar. 

8zoni bat holy {Steinanuinger)^ a corporate town 
of Hungary, capital of the county of Vasvar (Eisenburg), 
68 miles south of Pozsony (Pressburg), with 17,270 inhabit- 
ants in 1891 and 24,751 in 1901. It is an important rail- 
way and industrial centre, having a State railway workshop, 
two manufactories of agricultural machinery, a foundry, 
a steam mill, <&c. On its site stood the Homan Sabaria, 
Numerous remains of these are in the civic museum. 


Toaffbi Eduard Francis Jossph von, 

Count [11^ Yisoount Taaffe and Baron of Ballymote, in 
the peerage of Ireland] (1833-1895), Austrian statesman, 
was bom at Yienna on 24th February 1833. He was 
second son of Count Ludwig Taaffe (1791-1855), a 
dktingttiflhed public man who was minister of justice in 
1848 and president of the court of appeal. As a child 
Taaffe was one of the chosen oomp^ions of the young 
MTdhdnke^ afterwards emperor, Francis Joseph. In 1852 
lie entaed the public service ; in 1867 he was Statthalter 


of Upper Austria, and the emperor offered him the post 
of minister of the interior in Beust’s administration. In 
June he became vice-president of the ministry, and at the 
end of the year he entered the first ministiy of the^ newly 
organized Austrian portion of the monarchy. For the 
next three years he took a very im])ortant part in the 
confused political changes, and probably more than any 
other politician represent^ the wishes of the emperor. 
He had entered the ministry as a German Liberal, but he 
soon took an intermediate position between the Liberal 
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jni^'orily of the Berger ndnistiy and the party iMiii 
denied a federalistic amendment of the oonstitution and 
which was stronj^y supported at Oaiirt From September 
1868 to January 1870, after the retirement of Auersperg, 
he was president of the cabinet In 1870 the Qovem« 
ment broke up on the question of the revision of the eon* 
•titution: Taafie with Potocki and Beiger wished to make 
some concessions to the Federalists ; the Liberal majority 
wished to preserve undiminished the authority the 
Beid^rath. The two parties presented memoranda to 
the emperor, each defending their view, and offering their 
resignation : after some hesitation the emperor accepted 
the policy of the majority, and Taaffe with his friends 
resigned. The Liberds, however, faOed to carry on the 
Government, as the representatives of most of the terri- 
tories refused to appear in the Beichsrath : they resigned, 
and in the month of April Potocki and Taaffe returned to 
olBSce. The latter fail^, however, in the attempt to come 
to some understanding with the Czechs, and in their turn 
had to make way for the Clerical and Federalist cabinet 
of Hohenwart Taaffe now became Statthalter of Tirol, 
but once more on the breakdown of the Liberal Govern- 
ment in 1879 he was called to office. At first he at- 
tempted to carry on the Government without change of 
principles, but he soon found it necessary to come to an 
understanding with the Feudal and Federal parties, and he 
was responsible for the conduct of the negotiations which 
in the elections of this year gave a majority to the dif- 
ferent groups of the National and Clerical opposition. In 
July he be^me minister president : at first he still con- 
tinued to govern with the Liberals, but this was soon 
made impossible, and he was obliged to turn for support 
to the Conservatives. It was his great achievement that 
he persuaded the Czechs to abandon the policy of absten- 
tion and to take part in the Parliament. It was on the 
support of them, the Poles, and the Clericals that his 
majority depended. His avowed intention was to unite 
tile nationalities of Austria : Germans and Slavs were, as 
he said, equally integral parts of Austria; neither must 
be oppress^; both must unite to form an Austrian 
Parliament. Notwithstanding the growing opposition 
of the German Liberals, who rofu^ to accept the 
equality of the nationalities, he kept his position for 
tmrteen years. Not a great creative statesman, he had 
Singular capacity for managing men ; a very poor orator, 
he had in private intercourse an ur^nity and quickness 
of humour which showed his Irish ancestry. The 
history of his administration will be found in the article 
on Austria. Beneath an apparent cynicism and frivolity 
Taaffe hid a strong feeling of patriotism to his country 
and loyalty to the emperor. It was no small service to 
both that for so long, during very critical years in Euro- 
pean history, he maintained harmony between the two 
parts of Ike monarchy and preserved constitutional 
government in Austria. The necessities of the parlia- 
mentary situation compelled him sometimes to go farther 
in meeting the deiAands of the Conservatives and Czechs 
than he would probably have wished, but he was essen- 
tially an opportunist : in no way a party man, he recog- 
nized that the Government must be carried on, and he 
cared Htfle by the aid of what party the necessary majority 
was maintained. In 1893 he was defeated on a proposal 
for the revision of the franchise, and resigned. He retired 
into private life, and died two years later at his country 
residence, Bllers^u, in Bohemia, on 29th November 1895. 

By the death of his rider brother Charles (1828-1878), a colonel 
in toe Austrian army, Taaffe suooeeded to the Anstrian and Irish 
titlss. He married in 1662 Ocmntess Irma Tsaky, by whom he left 
four danfkters and one son» Heniy. The famuy histoiy preeents 
prints of umuuri intorast From the 18th oentu^ the Taaffee 
W been <»e of the leading ikmfiie^ in the north of Irriand. In 


1628 Sir John Taailb was raised to the uMiige w Ben* BaUjni^ 
and Yiammnt Taaffe of Oorvesu Bb left filtmriifidren, of whom 
tiie ridect, Theribald, took a prominent part in the Civil War. 
iooomnaiiied Charles XL in exile, and on the Bestomtion WM oreated 
earl or Carlingford. He was sent on mMons to the duke of 
Lorrsine and to the emperor, by which was estabUriied the eon* 
nezion of his family with HapsbuTg and Lomune, which haa con- 
tinued to this day. His riden son was killed in the Turidsh warn. 
He was sueoeedea in tiie title by his second son Kioholaa, who had 
served in the Spanish wars and was killed at the Boyne. Tha 
next brother Fianois^ the third earl, was one of the most cele- 
brated men of his ttmet he was broi^t up at Olmiitz, at the 
imperial court, and in the servioe of Duke Charles of Lonaine, 
whose most intimate friend he became. He rose to tiie h^est 
rank in the Austrian army, having greatly distinguished himarif 
at the siege of Vienna ana in the other Turkish oampa^s, and 
was a member of the Order of the Golden Fleece. He was sent on 
many important diplomatio missions, and at the end of his life 
was ohanoellor and chief minister to the duke of Lorraine. Not- 
withstanding the Jacobite connexions of his family, bis title to the 
earldom of Carlin^ord was oonfirmed by William 111., and the 
attainder and forfeiture of the estates inourred by bis brother waa 
repealed. This favour he owed to his position at the oourt of the 
emperor, William's most important ally. On his death the title 
ana estates went to his nephew Theobald, whose father hsd fallen 
during the siege of Derry, and who himself had served with dis- 
tinction in the Austrian army. On his death the title of earl of 
Carlingford became oxtinot ; both the Austrian and Irish estates 
as well as the Irish visoount(^ went to a cousin Nicholas (1677- 
1769). Like sa many of his family, he was brought up in Lomdne 
and passed into the Austrian army ; he fought in the Silesian 
war, rose to be field-marsbal, and was made a count of the empire. 
His Irish estates were, however, olaimed under the Act of 1708 by 
a Protestant heir ; a lawsuit followed, which was ended by a oom- 
promise embodied in a private Act of Parliament, by which tha 
estates were sold and one-third of the value given to him. With 
the money he acquired the castle of Ellerschau, in Bohemia ; he had 
also inherited other property in the Austrian dominions. He waa 
naturalized in Bohemia, and left on record that the reason for thia 
step was that he did not wish his descendants to be exposed to the 
temptation of becoming Protestants so as to avoid the operation of 
the penal laws. His great-grandson was the father of the subject 
of this article. A Oommitt^ of Privileges of the House of Lorda 
in 1860 recognized the right of the family to hold the Irish title. 

See WvRZBACH, BiographiBchea Lexicon Oesterreiehe. Mmcira of 
the Family <f Taaffe, Vienna, 1856. Privately printed. — Article 
in the Cimtcmporwry Bemew, 1898, by £. B. Lanin. 

(j. W. HB.) 

Taal, a town in the province of Batangas, Luzon, 
Philippine Islands, on the narrow neck of land which 
separates Bombon Lake from the Gulf of Balayan. It 
was formerly a beautiful town, noted for its fine houses 
and well-kept streets, but it was badly damaged by fire 
in 1900. It has a cool and very healthy climate. 
Extensive agricultural landa in its vicinity pr^uce rice, 
Indian com, pepper, cacao, and cotton, but the great 
coffee plantations which were formerly to be seen in its 
vicinity have been destroyed by an insect pest. Its inhabi- 
tants raise cattie and horses in considerable numbers. 
Taal is the only toum in the Philippines where effective 
efforts have been made to exdudb the Chinese. The 
hostility of the inhabitants towards them was such that 
none succeeded in establishing a residence there until the 
latter days of the ^evolution against the American Govern- 
ment The language is Tagalog. Population, 83,000. 

YbUbbMCO* a state of Mexico^ bounded on the N. 
by the Gulf of Mexico, on the E. by Campeche, on the 
S. by Chiapas, on the S.K by Guatemala, and on the W. 
by Yera Cruz. Area^ 10,076 square miles. Fopuktioa 
(1879), 104,747; (1900X 158,107. This slate possesses 
the b^t hydrographic system of the rq^ublic. The 
dimato is hot, me temperature ranging fr^ about 62* 
to 80* F. The agriieultuFa] products are valued at about 
$8,000,000 (silver) a year. The leading products are 
cacao, sugar-cane, oofte, tobacco^ maize^ lio^ bvUtB, 
rubber, pepper, vanilla, logwood, cedar, mahogany, 
wood% and cafaiiiet wooib. There b Httie mhml weim 
and no railwaya. The capital, San Juan Bantistai Imb 
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9604 ailMbito and amongi^ the towns are 
Fnmtenit Balanoan, Cardenas, Jalapa, Thapa, La Ermita. 
aa^CairiaaL 

TiyOor^ the ehid! town of a gcmminent district in 
Bohemia* Austria* situated on an eminence between the 
Luscdmil^ a tributary of the Moldau, and the Jordanteich, 
a small lake^ 31 miles N.N.E, of Budweis. The town, 
which occupies the site of an ancient fortress of Eotnow, 
owes its origin to the Hussitee, who constructed a forti- 
fied camp on the spot in 1420. It contains, both in its 
ancient buildings and in the municipal museum, numerous 
memorials of the Hussite period. The Late Gothic 
Bathhaus (1621) bears the city arms in a framework 
which includes statuettes of Zi^, Procopius, Hues, and 
Jerome of Prague, together with a group of Adamites. 
The Gotluc Deobnalkirche (1616) contains an interest- 
ing zinc baptismal font (1472), and on the ring is one of 
the stone tables at which the Taborites used to partake 
in the open air of the communion in both kinds. In the 
immediate vicinity is the ruined castle of Kotnow, and also 
a mineral spring and baths. The industries include the 
manufacture of cigars and tobacco in the State factory, 
and of mother-of-pearl buttons, cloth, cotton goods, machine 
embroidery, tanning, brewing, and the production of malt 
and corn-milling. It has also an important trade in com. 
Population (1890), 8440 ; (1900), 10,692, all Czech ; about 
95 per cent. Catholic and 5 per cent Jewish. 

Tabrfs, the capital of Azerbi^j&n, one of the five 
great provinces of Persia, situated at an elevation of 
4420 feet in 38* 4' N. and 46* 18' B. In 1881 its popu- 
lation was estimated at 165,000, and is now said to be 
close upon 200,000. 

The popular etymology of the name Tabriz, from tofts fever, 
rtEsspourer away (verb, riX;/ito7i=spour away, flow), hence “fever- 
deetroying, is erroneous, and was invented in modem times. It is 
lelatea that Zobeideh, the wife of Harfln ar-Rashid, founded the 
town in 791 after recovering there from fever, but the name Tabriz 
was known many centuries before her. In 1842 Hammer Purg< 
stall oorreotly explained the name as meaning the ** warm-flowing ” 
(toft 35 warm, tepid) from some warm mineral springs in the nei^i- 
bourhood, and compared it with the e^nonymous Teplitz in Bohemia. 
The name of Tiflis, in the Caucasus and the similar names of many 
places with warm mineral springs in Bohemia, Hungary, Moravia, 
sc., are etymologically identicaL In old Armenian histories the 
name of Tabriz is Tavresh, which means the same. 

Tabriz was for many years the emporium for the trade 
of Persia on the west, but since the opening of the rail- 
way through the Caucasus and greater fadlities for trans- 
port on the Caspian, much of its trade with Bussia has 
been diverted to Astara and Besht, while the insecurity 
on the Tabriz-Trebizond route since 1878 has diverted 
much commerce to the Baghdad road. During the years 
1867-73 the average value of the exports and imports 
which passed throu^ the Tabriz custom-house in a year 
was £593,800 and £1,226,660 (total value per annum 
£1,820,460) ; in the year 1877-78 (Busso-Turkish war) 
the value of the exports was only £270,900, and that of 
the imports £626,500 (total £796,400). Mowing 
table gives the exports and imports for later years : — 


Year. 

Bzporta 

Imports. 

Total 

1898-94 

1694-98 

1895- 96 

1896- 97 
1697-98 
1898-99 

£199,617 

162,808 

256,720 

227,530 

210,700 

219,980 

£411,541 

850,889 

524,820 

648,920 

649,200 

682,880 

£011,168 

618,147 

781,640 

876,460 

860,900 

908,960 


Tlmre are reasons for believing that these values are 
eonaidexably understated. For the year 1898-99 the 
writer ebteaned filgures directiy from the books kq)t 
by the cnatomJiouse official at and atthoogh, as 


this officer informed him, some important items had not 
been entered at all, the i^ue of the exports and imports 
shown in the books exceeded that of the consular report 
by about 10 mr cent. The figures in the books were: 
Exports, 59,9754 bales or packages, value £227,492; 
imports, 101,748]^ bales, dec., value £766,394; total 
value of exports and imports 1898-99 £993,886; total 
of ^ costoms levied £30,846 (average 3^ per cent.). 
British, Russian, French, Torkish, and Austrian consulates 
and a few European commercial firms are establMed at 
Tabriz, and the Imperial Bank of Persia has a branch 

tliere. (A. H..S.) 

TffiChffiOniffitryp or rapid measuring, is the term 
giv^ to a modem system of surveying by which the 
positions, both horizontal and vertical, of points on the 
earth’s surface relatively to one another are determined 
without the necessity of chain or tape measurements and 
without the use of a separate levelling instrument. Until 
recent times, the usual instrumental method of determining 
the position of one point with respect to another was to 
centre a theodolite over one of the points and to read the 
horizontal angle to a pole at the other point from some 
zero of azimuth, such as the direction of a point already 
determined on a traverse line or some other known direc- 
tion. The horizontal distance from one of the points to 
the other was measured directly by a chain or tape. 'Diese 
two measurements sufficed to locate one point with refer- 
ence to the other on the plan, and the difference of height 
between the two was determined by a separate operation 
of levelling with a separate instrument. Tbis method is 
fairly sat&actory when the ground is pretty clear of 
obstructions and not very precipitous, but it becomes 
extremely cumbrous when riie ground is much covered 
with bush, or broken up by ravines— conditions wUch 
commonly have to bo faced in new countries when it is 
desired to construct a railway or some other engineering 
work. Chain measurements are then both slow and liable 
to considerable error ; the levelling, too, is carried on at 
great disadvantage in i>oint of speed, though without 
serious loss of accuracy. 

These difficulties led to the introduction of tacheometry,in 
which, instead of the pole formerly employed to mark a point, 
a staff similar to a level staff is used. This is marked with 
heights from the foot, and is graduated according to the 
requirements of the special form of tacheometer in use. The 
azimuth angle is determined as formerly. The horizontal 
distance is inferred either from the vertical angle included 
between two well-defined points on the staff and the 
known distance between them, or by readings of the staff 
indicated by two fixed wires in the diaphragm of the 
telescope. The difference of height is computed from the 
angle of depression or elevation of a fixed point on the 
staff and the horizontal distance already obtained. Thus 
all the measurements requisite to locate a point both verti- 
cally and horizontally with reference to the point where 
the tacheometer is centred are determined by an observer 
at the instrument without any assistance beyond that of a 
man to hold the staff. In this way a survey is effected in 
a rough country much more cheaply, more expeditiously, 
and more accurately than by the old method, and many 
points are included in the survey which would have been 
neglected formerly by reason of the extreme labour and 
difficulty of the measurements. 

The simplest system of tscheometiy Is that in which Ihe iofin* 
ment used is a tneodolite without ocfditions of any kind, and the 
horizontal and vertical distances ore obtained ftom the 
angles of deprsssion or elevation of two well-defined Smmmm 
pmte on a staff at known heights from the foot, the antmoM, 
staff being held vertioally. In Fig. 1 let T ^ the tole- 
scope iff a theodolite which is centred over the point 0. and lit AB 
bet^stsff,w]iiohisheld truly vertical on the ground at A. IMt 
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P And F be th« two well-defined marki on tlie feoe of the eM^ 
both of them at known heights above A, and enoloiing a dletanoo 
PFasf between them. Let (a) and (/3) be the measured angles of 



Fig. 1. 


elevation of P and P', and let (d) be the horisontal distaaoe TM 
of the staff from the theodolite, and (h) the height PM of P above 

T. Then , tan S «nd PM-i tan a, 

S.: Fll - PM>ii(tan /S - tan a). 




tan p ~ tan a 
s. tana 


tan /9 - tan a 

If TO be the height of the rotation axis of the telescope above 
the ground, andTOso, and if AP^jp, then the height of A 
above 0 U h-p+q. If, as is usually the ease, a 
number of points are determined from one station of 
the theodolite, and hi, h^, A,, Ac., be the values of 
(h) for the different points A|, Ag, A-, Ac., then the 
difference of level of A| and A^ will he Ai, that 
of A| and Ag will be Ag - A|, and so on. To ensure the 
essential condition that the staff is hold vertical, it is 
usually provided with a small circular spirit-level, 
and the staff-holder must alwi^s keep the bubble in 
the centre of its run. Ko graduation of the staff is 
required bevond two well-defined black lines across 
the white face at P and P', but the marks can be 
very usefully supplemented by wings fastened on the 
two sides of the staff, having their tops at right 
angles to the staff, at the same height as the points 
P and F, and forming a continuation of the black lines. 

A convenient length for the staff is 12 feet, with the 
point P 2 feet from the foot, and the point P' at the 
topof the staff, so that sslO feet 

With the above arrangement the staff can easily 
be read with the telescope of a fi-inch theodolite at 
half a mile distance. But while it is frequently 
very useful to determine approximately points a 
long way off, the determinations will not be nearly so accurate 
as those of near points. Thus suppose that the distance of 


smoont to about 20 seponds of arc. At a quarter of a mUe exudti* 
lent work can be done. In carrying on a traverse line ly Ihia 
method wilAi stations 10 or 12 chains apart, the timoddite beitt 
set up at points about midway between the stathms, the prebabS 
diatanee error in a mile is almut Si feet, and the phtbim levtl 
error about 4 inches. In 25 miles these probable emUi would 
correspond to about 18 feet and 20 inches respeotiveily. fhle 
ssrstem of taoheometry is well adapted for distant readbigs, and 
firom the great simplicity of the obeervations there is littie likeli- 
hood of errors in the field. But the reduction work is rather 
heavier than is the case with some of the tacheometers to bo 
deseribed presently. Since the aomtticy of the method depends 
entirely upon the aocureey with which the vertical angles m 
measured, it is advisable that the vertical circle should be as 
large as possible, very finely and accurately divided, and fitted 
with good verniers and microscopes. 

In Eokhold^s omnimeter, described in the 9th ed. of the JAicf; 
Brit (vol. xxii. p. 719), the vertical circle of the theodolite is dis- 
pensed with, and a saving of reduction work is effected by reeding^ 
not the vertical angles themselves, but the tangents of the angles. 

In the Ziegler-Hager tacheograph the tangents are read not 
horizontally but vertioally, and the arrangement (which has been 
very oarefully thought out) is as follows In Fig. 3 0 is the axis 
of rotation of the telescope ; mn is the axial line of a steel bolt, 
which carries on its top a knife-edge, on which the telescope rests 
by means of an agate plate. The bolt is carried by a slide in 
which it can be ra&ed or lowered by a micrometer screw which is 
fitted with a graduated head. The slide plays between the vertical 




the staff is (d), and the intercept on the staff is (s), as in the 
annexed diagram (Fig. 2), and suppose that all the uncertainties 
of a4justing and readmg, both personal and instrumental, amount 
to a small angle error (&) (a being the angle subtended by s at the 
telescope) ; tnen since 

d(d)^ 9 _ ^ l+tan*a 


do, 


^4 . 


Therefore 9d, the distance error, is given by the equatimi 

ItfaB -Sa. But at distances of 5 chains or more (^) 

will be very small compared with (d*) and may be neglected, so 

that Sds --Sa. And since Sa may be considered ee eonatant 

for all distanoee where the etsiff oan be distinotly viewed and read, 
the distance error inoreaeee as tlie iqiiare of the distance, and will 
be four times as peat at half a mile ee at a quarter of a mile. 
With small theodolites, where apeeial cere hae not been given to 
the graduating and meoing of the veitioilci^^ Sa will probably 


Fig. 8. 

.cheeks of a standard rigidly attached to the frame of the 
instrument, and it can be raised or lowered by a rack and pinion 
movement. The telescope, which rests on the knife-edge, lollows 
the movement of the bolt. The slide carries on one side a 
vernier by which to read the divisions on a scale fixed to one of the 
vertical legs of the standard, and the zero point (o) of the sesde 
is the point where jthe horizontal plane through 0 cuts the soalo 
when the plane-table or upper plate of the theodolite is truly 
level. The scale is graduated in divisions, each of which is the 
tiirth part of the distance Oo, or (A). The head of i^e micro- 
meter screw which raises or lowers the steel bolt in the slide is gradu- 
ated with a zero mark and with marks corresponding to a verUcal 


Ac. The instrument 


movement of the knife-edge of 

is used as follows Let AB be the surface of the ground, and BO 
a staff held vertically at B, and let CB be produced to meet the 
horizontal line through 0 in M. Let the head of the miorooieter 
sorew be turned till tne zero division is exactly under the pointer. 
Let (p) be the zero division on the staff, and let the slkleim b^ 
be raised by the rack and pinion movement till the optical axis of 
rile telesoope is (Breoted towards (p). Let (e) be the point where 
the line Qp outs mn, and let the tangent readiiig ^ be taken ok 
the eoa^ Then let the telesoope be lowered by the mioiometer 
•orew in the slide till the division on the head of riie eerew 
marked 1 is exactly under the pointer ; the knifo-edge of riie bolt 

kae then been lowered through a distance ti equal to 

Let (f) be the point on the staff where the line Ot outs it, and lot 
the reading at (g) be taken. Then ainoe the trianglee betww O 
and mn and O and CM are^eimilar to each other, and S ia 
Yivth of Ooj therefiwe pg will be of . CM, qr 

OMa*iPOxjng. This gives the herisontal diatanee of tfoe 
staff jRram O, and the vertical dktanoe pM of (p) above 0 li 

OMtinMQpnMx|^« and einoe S hm been read in patto 
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th* dlitMM« j»M it mdily 
ttMf la padoAted 

iM otatimatraa. Xiti Ilia Taadii^ 0v«!M*4, ao tbat tan MOp 

*'^***^ and 1st th» reading at (g) be 112*5, ao that 

Mall9*5 oeatiisetree. Then OlCaRlOOx 112*5 at 112*5 metrea. 
Sad «]f «112*5 K *2NaB22*7 atetrea. If the ditferenoe of elevation 
of B and A be reqnired, the height jiM nmat be xednoed by|>B and 
lamaeed by OA, both known qnnatitiea. By thia arrangement 
tite leduomi work of tibe vobaervatlona ia rendered exttemely 
and oan readily be peritonned in tiie field. Theinatroment 
ia frequently need in oonnexion with the plane-table, for which 

^^^Saoheometera in i^oh the horizontal distance of the ataff 
from the teletoope b dednoed from the readings of the staff 
indicated by two fixed wires in the dia^agm of the 
telescope will now be considered. In itg. 4 BO b a 
mernoo. diaphragm fixed in a tube having fine horizontal 
wires at B ud 0. Let the end S of the tube be closed by 
a disc which has a minnte hole at S, to whbh the eye can 
be applied. If P and D be the points on a vertical ataff at 
whbh the lines BB and EO are observed to out the staff, so that 
ths intercept PD is known, then firom slmibr triangles 

EDs j^.PD, and since EO and BO are constant, ED varies as PD. 

If for instance PD has a certain (d>aerved value when the staff is 
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Fig. 4. 

held at a certain distance ED, and has exactly half that value 
when the staff is held at another distance ED', it would be at once 
inferred that the dbtance ED' b one-half of the dbtance ED, and 
80 on in proportion. The dbtance ED can be instantly inferred 
from the readings of the staff, if the latter be suitably graduated 
for the desired unit of measurement. If, for example, it be desired 
to know the dbtance ED in yards, and by construction the 
EO 

proportion ^=bO, then the intercept on the staff at 1 yard from 

E would be -^th of a yard, or *72 inch, the intercept at 2 yards 
from £ would be 2 X *72 inches, and so on. If therefore the staff 
be graduated with divisions of *72 inch, and the intercept be 46 of 
such divbions, it would be inferred that the distance of the staff 

from E was 45 yards. The constant proportion ^ can be easily 

checked by measuring 100 yards from E and observing whether 
the intercept b exactly 100 divisions or pot. If it b not, the wire 
dbphragm must be shifted in the tube until it is. In Ilgs. 4, 6, 
fi, and 7 the distances are deduced from the readings of a central 
wire in the optioal axis of the telescope and of a wire above it, for the 


^e frrMpdng elementary form of taoheometer has been given 
as lUuatetmg the general principle of the olasa of tacheometera 
now ^er consideration, and at leading up to the pmotioal form, 
in which the ataff b vbwed with a telescope mounted in the 
ma^er of a theodolite. The Amplest form la that of Rebhen- 
baoh B taoheometer, which may be investigated as follows ^-In 
Rg. 5 bt A be the objwt glaas by which an image of the staff 
ST IB formed at HK. The wire diaphragm is moved in the tube 
so as to coincide with the image, and the image and wires are 
viewed with an eye-piece (not shown) in the usual way. Let O 
be the point where the vertical axis of the instrument cuts the 
«i8 of the telescope, the instrument being centred over a p 
the dbtance to the staff ia required. The object £ 
(offocal lengthss/) b at a distanoe (e) from 0. 

AHsv, and the angle SAT-HAKbA 
of the image HK, 

iase. tan 0, 


Let ATssiTand 
Then if (i) be the height 


And 


whence e=-- — 

V u u-f 


Let F be acme point on AT such that AFrto; and FTsu'. And 
let the angle SFTs^. Then +» and tan — . tan 

W +SB 


.tan 0 






tan 0. 


u'+as-/ u'+x 
And, if «s/, isz/, tan 

If therefore the point F be taken at a distance (/) from the 
object glass, eve^ intercept of the staff for positions between T 
and F, such as 8'T', S'T', Ac., which are bounded by the line FS, 

-*.1 1 4.1 —ni J.1 1 


and for which oonseqt 
height of image (t) at the 


is the same, will have the same 
_ , . iiaphragm. Conversely, if K be a 

wire in the dbphrai^ it will cut the image of the staff for all posi- 
tions of the staff between T and F in points that lie on the line 
FS. Kow the intercept S'T*, half-way between F and T, will be 




Jr 


Fig. 5. 

iske of aInplIeHy. Tbs usual amiigeoie&tb to fit tha diaphragm 
^rith a centtal wire and with one or two wires above and below it 
at equal di at anoea from tihe central wire. The vertioal angle of 
aenjMUu orrisvathitt b fixed W direeting the central wire to a 
vraUdafinsd dtiHUmi on tiis sMI, and ihelusti^ of the stiff b 


one-half of ST, and therefore if the reading on the staff indicated by 
the wire in question be one-half of ST, it may be inferred that the 
position of the staff is half-way between F and T, and similarly 
for other d istan ce ftt If the dbtance of ST from 0 b required, as 
b usually the case, a quantity 
f+e must bo added to every dis- 
tance from F determined as above. 
It is of course very seldom that 
the lino of sight AT of the tele- 
scope is at right angles to the 
staff. In general it b more or 
less inclined to the staff, which 
is almost always held vertical, 
and the horizontal and vertioal 
dbtanccB of the staff from the 
axb of rotation of the telesomw 
are found thus In Fig. 6 let sT 
be the observed intercept on tho 
staff when the telescope is in- 
clined at an angle (a) to the 
horizontal. Draw TS' at right 
angles to OT. The angle TS'S 
win be very nearly a right angle, 
and STS' may be token as equal 
to (o). If there were (a) gradna- 
rions (each corresponding to 1 yard 
in dbtance) in ST, there would be n . oos a graduations in S'T, 
and therefore the distanoe of the staff from F, as inferred from the 
obeerved numbw of graduations in ST, must be multiplied by 
cos a to give the true dbtance FT. Again FNsFT. cos a, ao that 
the distanoe inferred ikoni the obeerved number of gradoatbnt 
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in ST must bo multiplied by cos* a to give the hoi^ntal 
distance of F from T. To this must be added the distance 
OL=sOFcos a=:(/+c) cosa to get the horizontal distancOi OM, 
of O (the vertical axis of the instrument) from T. This value of 
OM must be multiplied by tan a to obtain the value of (h) the 
vertical distance of T from 0. Tables of the value of cos a, cos* a, 
and tan a are necessary to facilitate those calculations. 

The trouble caused by tho fact that in the tachoomoter last 
described the distances as inferred from the readings of the staff 
are the distances of the staff from F and not from 0 rendered it 
desirable to improve the instrument in this respect. This was 
done by M. Porro, who added a lens (called the anallattic lens) to 
the telescope, which has the desired effect. The arrangement of 
the telescope, as manufactured by Messrs Troughton and Simms, 
is as follows : — In Fig. 7 O is the point where the vertical axis of 
the instrument cuts the axis of the telescope. The object glass is 





Fig. 7. 


fixed at a distance (c) from 0, and the anallattic lens at a distance 
(rf) from the object glass. The distances (c) and (d) are chosen 
to suit the constructive conveniences of the instrument. The 
diaphragm at K is movable so that it can bo made to coincide 
with the image of the staff. Tho focal length {/\) of the object 
glass is fixed arbitrarily, and the focal length of the anallattic 
fens is determined iVom an equation of condition between e, d, /], 
and /a, as will bo seen presently. The image of the staff ST would 
bo formed by the object glass at H, at a distance (i>j) from tho 
object glass, wore it not that the rays, after passing through the 
object glass, are received by tho anallattic lens and the image of 
the staff is formed at K on tho wire diaphragm, which is slid in ihc 
tube till it coincides with the position of the image. Tho image 
at K is viewed by an eye-|>icco in the usual w’ay. Let T bo tiie 
point where tho image of tho staff is cut by the central wire of 
the diaphragm, and o the point whore the image is cut by one of 
tho outer wires of tho diaphragm. If (^) and (0) be tho angles 
subtended by ST at the object ghiss and at tho point O respect- 
ively, and if (/) bo the height of tho imago at K, and {h) the 
height of the virtual image at H, then 
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• tan 0. 


Again from optical considerations : 

-1+1=1. ■ _l=’l::=i.„= 

V, u /,’ ’ ’ ‘ It-/,’ 

_1_-1.. =1. ■ 

ifa v^-d /a’ * ■ I’a A(vi-d) » * Vj-cf-f/a 
‘ — 7 \ 

But 

• - . “/i/* 


tan 0. 


Let OT=m'. Then 


tan 0^ and tan 0z=. 


Kfi-{d-/^{u 
u'=u+c, and 

* -c 




And u' tan 0 


tan^ 


{u' - c)fi - (rf -/a) (m' - c -/i) ' - c 


tan^ 


•«'(A - d+/J - {cX- (c+fi)(d ^ 

Let (/a) be made such that ^fi - (c -I-/,) {d -/j) = 0. Then 

And 'tan^. 

/i - a +/a /i 

Therefore all the readings of the staff which would be given by 


the outer wire of the diaphro^ will lie on the line OS ^or all of 
which (0) is the same), and the distance from 0 along OT will be 
proportional to the reading on the staff. Thus if the staff be 
suitably graduated, the distance from O can be immediately de- 
duced from the reading. Also, as before, if the telescope be 
inclined at an angle (a) to the horizontal, the distance OT inferred 
from the number of graduations in ST must bo multiplied bj^ 
cos* a to give tho horizontal distance of 0 from T, and tne hori- 
zontal distance so obtained must be multiplied by tan a to obtain 
the vertical distance of T from 0. 

Tho inconvonienco of the reduction work necessary to obtain 
the horizontal and vertical distances produced the Wagner-Feunel 
tacheometer, by which the distances can be read directly from the 
instrument. As is seen from Fig. 8, three scales are provided to 
measuro the inclined distance, the horizontal distance, and the 
vertical distance respective! v. All three are arranged in a plane 
parallel to the plane in which the telescope turns* 
The inclined scale is attached to the telescope 
exactly parallel to its line of collimation, and 
moves with it. The horizontal scale is fixed to 
the upper horizontal plato of the theodolite. 
The vertical scale is on the vertical edge of a 
right-angled triangle, which can be slid along 
on the top of the horizontal scale. The in- 
clined scale carries a slide which is provided with 
two verniers. One of these is parallel to the 
inclined scale, and is for the purpose of setting- 
off' on the scale (in terms of tne divisions en the 
scale) the inclined distance of tho staff from the 
axis of rotation of the telescope. Tho other turns 
on a pivot whose centre is accurately in the edge 
of the inclined scale at the point where the zero 
division of tho inclined vernier cuts the edge, 
and is for the purpose of reading the vortical scale ; it can 
be turned on its pivot so as to be vertical whatever may be 
the inclination of the telescope. Moreover, since the distance 
from tho centre of the pivot to the zero of tho vernier is 
always constant and known, the vertical scale can be gradu- 
ated so that the reading of tho vernier gives the height (in 
terms of the division on the scale) of the staff above tho axis of 
rotation of the telescope. Tho horizontal scale attached to the 
horizontal plate of the theodolite is read by means of a vernier 
carried by the triangle. To ascertain the horizontal and vertical 
dist^mces of the point on the staff which is cut by tho middle wire 
in tho diaphragm of tho telescope from the rotation axis of the 



Fig. 8. 


telescope, the inclined distance of tho point on the stoff is read 
by means of the wires, as in Porro's tacheometer. l^is distance 
(in terms of the divisions) is then set off on the inclined scale by 
means of the inclined vernier, and theverticalscaleon the triangle 
is moved up to the vertical vernier, which is adjusted to its ed^ 
With proper m*aduation of the horizontal and vertical scales the 
horizontal and vertical distances can be at once read off on the 
scales. This method, however, requires that the staff be held so 
that its face is perpendicular to the line of sight, which is more 
troublesome than holding the staff vertical. 

Photographic surveying is used in Canada and elsewhere 
for filling in details after a number of points have been 
determined trigonometrically. To do this a special camera 
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is used which is provided with a telescope for sighting, 
as shown in Fig. 9. The camera being centred over one 
pjkoto- of given points and set truly horizontal, 
gtmphic photographs of the country are taken in diflFerent 
Murv9ylttg. directions, which are defined by the azimuth 
angles from the direction of another of the given points. 
The camera is then removed to another of the given points, 
and a set of photographs is obtained as iKifore. All the 
salient points which are common to l>oih stations are 
sought out and marked on the photographs. The locating 
of these common points on the plan is done in the office. 
The azimuth angles of the salient points right or left of 
the vertical centre line on a photograph from the centre of 



rig. 


the lens will be the same as the azimuth angles of the 
points themselves on the ground from the centre of the 
lens. Therefore to xdot the directions of the salient points 
on the plan, a line is drawn from the station ]X)int in the 
exact direction in which the camera facOd when one of the 
photographs was taken. Then the i)hotograi)h is placed 
on edge at right angles to the lines so drawn at a distance 
from the station point equal to the known distance of the 
centre of the lens from the photograph at the time when 
it was taken. The directions of the salient points on the 
plan will be the azimuthal directions of the same joints 
on the photograph, and lines can be drawn on the plan 
accordingly. In practice the distances of the salient points 
right and left of the centre line on the photograph are 
copied on the edge of a slip of paper which is placed flat 


on the plan in the position of the photograph, and is used 
instead of it to facilitate the drawing of the lines. In the 
same manner the direction lines of the same stiliont X)oints 
(or as many of them as can be recognized) are plotted from 
a photograi>h taken from another of the stjition i)oints. 
The intersections of these lines give the positions on plan 
of the salient points. Some information regarding the 
contour of the ground can also be obtained by noting 
where the horizon lines on the different photograxdis cut 
the hill slopes, &c. This method of surveying has the 
advantage that it does not re(]uirc continuously fine weather 
to the same extent as surveying by the plane-table. 

All the instruments that have been described have 
advantages i>eculiar to each, and, speaking generally, one is 
Xirefcrable to another only in consideration of the circum* 
stances in which it is to be emidoyed. The advantage 
of a light instrument over a heavy one is very great in the 
field, and tacheoineters that dex>end upon the accurate 
reading of divisions on a staff require a larger telescope 
and a heavier construction than those in which the 
observation merely consists in bisecting a broad and well- 
defined mark on the face of a staff. It must be remembered 
too that the reduction work of the observations, if it is 
mainly effected, as in some of the tacheometers, by in- 
genious mechanical contrivances attached to the instrument, 
introduces delicate parts and delicate adjustments which 
require sj)ecial care. 

AcTUOitiTiiis. — Biiouon on “Tacheometry,” Pron. Inst. C. K, 
vol. xci. — Pierce on tli« “Use of th« Plano Table/' ihul. vol. 
xcii.— Kexnedv on the “ Taoboornetor/' vol. xeix.— -Airy 
on tiie ‘‘Probable Eirors of Surveying by Vortical Anglos,” ibid, 
vol. ci. — MinniiKTON on “Observations in Tachconictry,” iMd, 
V'ol. cxvi. — VouNo on “Surveying with the Oniiimieter,” ibui. 
vol. cxvii.— .T. Buimncs Lee on “Photographic Surveying/* 
Tmn$. Sor. Emfin., vol. for 1899 .— “The /aeglcr- Hager Tacheo- 
graph,'* Engineering, vol. Ixv. — Thttilmkr and Smytii. Manual 
of i^urveying for Inuia. Loudon, W. Thacker and Co,, 1875. 

(W. AY.) 

Tachien-lu. See Tibet. 


Ta.cn or San Pepiio pk Tacna, a town of Chile, 
capital of the pi ovincc and department of the same name. 
PoiKilatiou (1895), 9118. By the treaty of peace of 2()th 
Octol>cr 1883 with Peru, Chile came into possession of 
the territories of Tacna and Arica for a term of years, 
after which a plebiscite was to decide the final owncpship 
of the country. In 1902 this liad not yet bexm done (see 
CniLE, Peru). The Chilian Government by the law of 
31st October 1K84 organized the country temporarily as 
a province. Tacna is in communication with Arica by a 
railway. The province has an area of 8(588 square miles, 
and poi>ulation (1900), 25,031. 


TACOmAf a city and seaport of Washington, U.S.A., 
capital of Pierc-e <'ounty, on Commencement Bay, at the 
head of Puget Sound, in the western jmrt of the state. 
The business part of the city is situated on the steep face 
of bluffs rising some 200 feet from the water, while the 
residence pirt spreads over the rolling summit. It is 
regularly laid out, with broad streets, which are paved 
in the business quarter. It is divided into eight wards, 
has amide water-supply, and is well sewered. Among 
its fine buildings are the court house, (uty hall, chaml^er 
of commerce, Tacoma Hotel, and many business blocks. 
Tacoma is the jnincipal western terminus of the Northern 
Pacific Railway, whence branches run to Seattle and 
Portland, and with its excellent harbour it is prohably 
the chief commercial i»ort on Puget Sound, excelling 
Seattle in foreign trade. Its oxiK)rte consist m 
of wheat, flour! aud lumber, and 

inconsiderable, of tea from China and Jajwn. In 19M it 
contained 381 manufacturirg cstoblishinents, with a total 
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capital of (8,146,691. They employed 4347 hands, $1000. Tacoma was laid out in 1863, In 1873 it was 
and the product was valued at $12,029,497. Of this adopted as the terminus of the Northern Pacific Eailway. 
$2,721,006 was the value of lumber manufactures, which In 1880 it had a population of 720, but upon the com* 
was the largest item. It is the site of Puget Sound pletion of this railway a boom commenced, which in- 
University, a Methodist Episcopal institution, opened in creased the jiopulation to 36,006 in 1890 ; since which 
1890. The assessed valuation of real and personal pro- time the city has made but little growth, having in 1900 
perty was in 1900 $20,023,955, the net debt was 37,714 inhabitants, of whom 11,032 were foreign-bom 
$4,340,096, and the rate of taxation was $29 per and 1244 coloured, including 307 negroes. 


TACTICS. 


I. Artilijsry. 

T he objects of artillery are primarily to commence 
an action by firing on the enemy at long ranges 
before the infantry comes into play, to break down and 
subdue the fire of the enemy’s artillery by 
concentrating on it the largest number of guns 
available as early as possible, so as to prei>aro the way for 
the infantry attack, and then to 8 U 2 >port the latter by 
firing Ui)on the enemy’s infantry. To attjiin tlnjso objects, 
massing the guns in ))Osition as soon as the cjiomy comes 
within range is the princiijal aim of artillery tjictic.s. The 
enemy will of course endeavour to do the same thing, so 
that it must be sought to ostablLsh a suiHjriority of guns 
from tlio oiirliost moment. To enable artillery to be 
thus employed it .should march as clo.sely as jioasiblc 
to the heads of the columns of troops and on the best 
roads, care beirig taken that there is always a sufficient 
force in front tc) i»rotect it from attacks. When on 
the march, artillery will be protected by the troops 
inarching with it, but the officer commanding should 
always emi)loy his own scouts to ascertain that the 
front and flanks are clear of tlie enemy. Artillery while 
on th(j inarch is heli)le.ss, and at the mercy of even small 
bodies of cavalry and infantry. In addition to these 
scouts, it is most desirable to send out a sjiccially selected 
officer witli some non-commissioned officers or gunners to 
reconnoitre the ground. This oflicor and his [larty w’ill 
inarch with the leading i^iiion of the advanced guard. 
They should reconnoitre the ground so as to be able to 
select an artillery position as soon as the march of the 
advanced guard is checked and it has l^een decided to 
accept battle or to await the enemy’s attacik. The artil- 
lery commander, when he comes up, ought thus to liave 
all information regarding the iiosition and the objective. 

In a European theatre of W'ar the great range and ac- 
curacy of modern guns render the combined action of a 
group of batteries far more effective than w^as 
formerly the ca^, and this tends to increase the 
size of the tactical unit. Whereas formerly this ■ 
tactical unit was the battery, now the brigade division, ' 
consisting of two batteries in the horse and three in the ‘ 
field artillery, under the command of a lieutenant-colonel, ; 
is the tactical ufiit in peace and in war; and this unit . 
should as far as ^Kissible be alwrays kejit together in 
quarters and cantonments, on the march and on the 
^ttlefiold. It will, however, nearly always be neces- 
sary, except in very oj>en ground, for the batteries of a 
brig^e division to move into jiosition independently 
after the lieutenant-colonel has 2 X)mted out to the battery 
commander the position selected. The advance into 
action sliould, when possible, be continuous and simul- 
taneous after the position and the objective have been 
decided on. The general officer commanding 
cmm 0 / army decides ujvon the plan of action, and 
therefore broadly on the position for the artillery. 
The choice of the actual position depends principally 


on tactical considerations, but there are also many 
technical objects to be regarded, such as a |K>sition diffi- 
cult for the enemy to range on, no woods or folds in the 
ground either in the front or on the flanks, which would 
conceal an enemy and enable him to creep up unperceived. 
There should also be cover for the waggons, limbers, and 
spare horses within a convenient distance of say not more 
than 400 yards in rear, and natural cover for the guns is 
also an obvious advantage. An ideal jwsition should have 
command over the surrounding country and a clear view 
of all possible lines of advance of the enemy. There 
should be a gentle slope to the rear so as to aUow of the 
guns being placed as far as possible out of sight, or en- 
tirely withdraw n under cover, in case they be temporarily 
over 2 )Owered by those of the enemy. There should be no 
obstacles to advance or retirement. The flanks should rest 
on natural obstacles such as a lake or river. The position 
for his guns having been selected by the artil- 
lery commander, the lieutenant-colonel fixes on 
the exact spot for his brigade division, wffiich ho 
either brings uj) himself or directs his adjutant 
to bring up from the “covered ” or “ rendezvous ” position 
in whicli it has been w^aiting and pre 2 )aring for an imme- 
diate advance into action. From this point the advance 
into action should be made continuously, and at as rapid 
a pace as is consistent w ith steadiness and the nature of 
the ground. 

It may, however, sometimes be desirable to bring up 
the guns under cover by means of the horses, then un- 
limbering them and running them up by the gunners into 
the exact position selected for them. In the early phases 
of a battle, especially on the defensive, when time is avail- 
able and the ground favourable, every possible means of 
concealing the guns and deceiving the enemy should be 
ado 2 »tod. This deliberate or “ creeping ”, method, as it has 
been called, is then suitable. But subsequently, when it is 
necessary to move in, to the sup|X)rt of infantry or to sub- 
due the enemy’s guns, the direct or “ continuous ” method 
is the only one by wffiich to come into action. It is in 
the majority of cases the best method, and it is certainly 
that most in consonance with the traditions of the Briti^ 
artillery. Wlien once the guns are in action they should 
so remain until it is necessary for them, through being 
marked or being unable to see the target, to take up a 
new position. Unless in imminent danger of being lost, 
guns in action should not be withdrawn without the 
consent of the officer commanding the force, as the re- 
tirement of guns has a bad effect on the morale of other 
troops. 

As soon as a fresh advance becomes desirable, the com- 
manding officer must ride rapidly forward and select 
another position which may possibly have been partially 
reconnoitred already. Before the brigade division moves, 
however, the new position and its approaches must be 
thoroughly scouted, and this duty should on no account 
be entrusted to the cavalry or infantry escort alone, but 
must be carried out by trained artillery scouts, or preferably 
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by an officer. When a second position is taken up, the 
objective will usually be the enemy’s attacking infantry, 
but the artillery commander must be prepared at any 
moment to renew the artillery duel and to maintain his 
superiority. He will, as soon as the enemy’s artillery 
fire is subdued, turn his attention again to their infantry 
and cavalry. Should a counter attack be ordered, the 
artillery will usually advance with the force detailed for 
the purpose, giving it moral and physical support, and not 
shunning the closest ranges. 

The war in South Africa has shown that in open country 
artillery cannot now approach within 2000 yards of un- 
broken infantry, which is not engagfid with other troops, 
without suffering very severely in men and horses. 
During the decisive phase of a battle, however, the effec- 
tive zone of infantry fire cannot be shirked, and regardless 
of risk and losses, artillery must go into close range and 
support the other arms up to the moment when 
jDMto* s^iccess is practically assured. If, however, a 
retirement becomes necessiiry, and the army is 
driven back, the r61e of artillery becomes most important, 
but at the same time difficult and dangerous. 

The general principle of the employment of artillery in 
retreat is to take up successive j)ositions and delay the 
advance of the pursiiing troops. In the case where the 
artillery finds an exceptionally strong position with the 
flanks secure from a turning movement, the rearguard 
need not confine itself to merely showing fight, but may 
resist an attack to the utmost of its ability. The artillery 
commander should, however, remember that the army 
is constantly retiring, and he should see that his guns 
do not remain in action so long as to endanger their 
capture. 

Horse artillery witli cavalry will often Iks employed to 
cover the retreat of a beaten army, and their mobility 
points them out as specially adapted for this duty. The 
action of a rearguard is one of the most difficult ojiera- 
tions of war, especially when covering the retreat of a 
beaten army. The artillery of a rearguard should Iks very 
active, and have a large sup[)ly of ammunition. An ad- 
vanced guard fights under favourable moral conditions, 
knowing that it can constantly exixsct reinforcements ; 
orders need not be waited for, and risks may be freely 
incurred. A rearguard, on the other hand, knows that 
every moment the main body is marching away from it, 
that no reinforcements can come up, and that if it remains 
too long in position it is likely to ho overwhelmed and 
its flanks turned. Cavalry and horso artillery are equally 
useful in the pursuit of a beaten enemy. 

Artillery is seldom employed in tho front line of out- 
posts, except when a defile or important approach has to 
bo defended, or when the front line of outposts is on tho 
line of resistance. Its place will generally be with tho 
reserve of outposts, and special precautions should bo 
taken to guard against guns on outpost duty being sud- 
denly rushed. If the outjwsts are inifended to retire and 
not to hold their ground, any guns should be withdrawn 
before they are exposed to infantry fire. To extricate them 
might otherwise embarrass the action of the main force. 

Wars with savages and with partly disciplined troops 
differ very much from each other and from campaigns in 
Europe ; it is therefore necessary to adapt our 
equipment and our tactics to the customs of tho 
enemy, and to the nature of the country in 
which operations are being carried on. If scouting and 
reconnaissance are necessary in presence of a European 
enemy, they are even more important, as was learnt by 
bitter experience, when dealing with the crafty hill-tribes 
of India and the rapidly-moving and artful Boers. The 
importance of taking proper precautions against surprise 


is obvious, and yet instances occur in almost every 
campaign of culpable neglect of this essential military 
requirement. As artillery is at the mercy of a sudden 
rush of savages or mounted irregular troops while on the 
march, it should never move until its intended route has 
been thorouglily reconnoitred. 

The war in South Africa has demonstrated that forces 
acting on the defensive in a friendly country, and having a 
line of railway communicating with their base, 
can employ in the field mu(!h heavier guns than heavy guag 
had bt^on contemplated. Tho conditions of this 
I war were, howtjver, somewhat excej)tional, and 
it is doubtful whether these long Jjigh- velocity guns with 
flat trajectory are so gtmi;rally (*fi\ictivo as the lighter 
howitzers which fire a heavier shell with a high explosive 
at larger angles of elevation. Hitost Powers have decided 
that a few howitzer batteries should always accompany 
their armies in the field. The British H-inch howitzer, 
throwing a 50-ll> shell filled with lyddite, seems well 
adapted to dislodge troops from natural or artifniial cover 
or villages, <fec. (a. n. c. p.) 

II. Cavat.hy. 

In what manner the cavalry of tho 20th century will 
differ from the hussars and cuirassiers of the 19th is 
undoubtedly, from a military point of view, one of the 
most interesting and most momentous questions of the 
day. Of tho three arms, cavalry has undergone the least 
change since tho introduction of gunpowder. Tho load 
U|)on the horse has been gmdually lightened, but 
defensive armour has not yet been altogether * 
discarded ; and although the carbine and revolver have 
been added to the equipment of tho trooper, there are 
armies in which weight, of both man and horso, is 
rockoiujd a more important attribute tlian either marks- 
manship or activity. 'hock- tactics, the charge, and the 
hand-to-hand onoounter are still the one ideal of cavalry 
action; and the power of manoeuvring in great masses, 
maintaining an absolute uniformity of pace and formation, 
and moving at the highest speed with accuratiily dressed 
ranks, is the criterion of excellence. To such an extent 
has this teaching been carried that tho efficiency of the 
individual, especially in those duties which are carried out 
by single men or by small parties, cannot fairly be said 
to have re(*eived due attention. When cavalry held the 
pride of platio upon tho battlefield, as in feudal times and 
even later, the mastery of both horse and weaj>ons by the 
individual officer and trooi>er was the ])rcdominant factc^r. 
In the English Civil W’^ar, for instiuice, tho horseman- 
ship and skill at fence of both Cavalier and Boundhead 
w'ere remarkable; and their encountcjrs were far more 
hotly contested and much more bloody tlian any which 
have since been seen. That the Parliamentarians, after 
the first year or so of tho war, were generally successful, 
in to be ascribed to Cromwell’s introduction of a severer 
discipline in the ranks of the Ironsides, no less than U* 
his admirable loading. His trooijcrs were taught the 
value of co-oi>eration ; and the means of ensuring co- 
operation, t.c., uniformity of pace and precision of niovtv 
ment when in mass, were constantly j)ractiscd U])oii the 
training-grounds. Nor arc we to supj>ose that Cronnv<jII 
was blind to a further advantage derivf'd from the 
capacity for manoeuvring at sjKsed. He had seen too 
much of cavalry fighting, at the time he first took over the 
command and training of a considerable force, not to 
understand the great moral effect of largc^ bodies of horse- 
men, wheeling and forming with mechanical smoothnes^ 
covering the ground at a speed that almost ma<m each 
attack a surprise, and charging in lines whose unbroken 
front produced a most jKJwerful impression of solidity and 
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resolutioiL He saw, as Rupert never saw, that the power 
of swift movement in mass conferred upon the troops pos- 
sessing it the enormous advantage of tactical mobility; 
and the readiness with which his regiments and brigades 
were transferred from one quarter of the battlefield to the 
other, throwing in their whole weight, time after time, at 
the point where their presence was decisive, in contra- 
distinction to the reckless and ill-managed onsets of the 
Royalists, which ended, as a rule, in a confusion which it 
took hours to abate, show that he had fully realized the 
practical value of steady and continuous drill. It is to 
be noted, however, that Cromwell built up his cavalry on 
a foundation of high individual efficiency. 

As time went on and armies became larger, and skill at 
arms, as a national characteristic, rarer, drill, discipline, 
inanceuvres in mass, and a high degree of mobility came 
to outweigh all other considerations ; and when the neces- 
sity of arming the nations brought about short service, 
the training of the individual, in any other branch of his 
business than that of riding boot to hoot and of rendering 
instant obedience to the word or signal of his superior, 
fell more and more into abeyance. Shock-tactics filled 
the entire bill, and the cavalry of Europe, admirably 
trained to inanccuvro and to attack, whether by the 
squadron of 150 stibres or the division of 3000 or 4000, 
was practically unfitted for any other duty. The climax 
of incompetency may be said to have been reached during 
that cycle of European warfare which began with the 
Crimea and ended with the llusso-Turkish conflict of 
1877-78. The old spirit of dash and daring under fire 
was still cons])icuous. Discipline and mobility were never 
higher. The regiments manoeuvred with admirable pre- 
cision at the highest speed, and never had great masses of 
horsemen Ixjen more easily controlled. And yet, in the 
whole history of war, it may bo doubted whether the 
record of the cavalry was ever more meagre. It is true that 
in the course of the campaign of 1870-71 the German 
cavalry learned something of scouting, and that, owing to 
the utter supineness of the enemy, it obtained a largo 
amount of valuable information. But its failures in this 
respect, esjKjcially at the outset, were very many ; and it 
is not too much to say that, so far as jKjacJC training is 
concerned, it was little, if at all, superior to the cavalry 
of any other Euroi)eau Power, Moreover, when called 
upon to act dismounted, and to meet the enemy wdth 
fire instead of with Varme hlancJie^ it proved absolutely 
useless. The carbine Avas a popgun ; the troopers knew 
nothing whatever of fighting on foot; their movements 
were inqjeded by their equipment ; and a few fraucs-tireurs, 
ai'ined with the chassepOt, were enough to jw^-ralyse a 
whole brigade. That the cavalry so far screened the 
march of the armies in the rear that the French could 
obtain no information of the various movements is not 
to be gainsaid ; but the efforts of the French to pierce the 
screen were feeble in the extreme, and there is no proof 
whatever that against a more active adversaiy the same 
result would have been achieved. In fact, to the student 
who follows out the 0][)erations of the cavalry of 1870-71 
step by step, and who bears in mind its aeficiencies in 
armament and training, it will appear very doubtful 
whether a strong body of mounted riflemen, of the same 
type as the Boers, or, better still, as Sheridan’s or 
Stuart’s cavalry in the lost years of the War of Secession, 
would not have held the German horsemen at bay from 
the first moment they crossed the frontier. 

Had the successes gained by shock-tactics been very 
numerous, it might possibly be argued that the 
sacrifice of efficiency in detached and dis- 
mounted duties, as well as the training of the 
individual, was fully justified. But what are the facts ? 
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The successes gained by shock-tactics, where anything 
larger than a regiment was engaged, are confined to the 
following : — 

1. The victory of the British Heavy Brigade at Bala- 
klava. 

2. The charges of some twenty squadrons at Custozza, 
manoeuvring by brigades, which chocked and partially 
routed three divisions of most indifferent infantry. 

3. The chargiis of the Austrian cavalry at Kbniggr&tz, 
which drove l^k the Prussian horse and enabled Bene- 
dek’s defeated troops to get away in safety. 

4. The charge of six squadrons at Mars-la-Tour, which 
went through a French army corps, largely composed of 
recruits. 

5. The defeat of 2500 French horsemen, also at Mars- 
la-Tour, by about the same number of Germans. 

6. The charge of the 11th and 17th German Hussars, 
near Vionville, against retreating infantry. 

7. The charge of the German Brigade at Loigny- 
Poupry, when a small brigtide charged down on the flank 
of a large body of half-trained French infantry and put 
them out of action for about three-quarters of an hour. 

Such is the record : one great tactical success gained at 
Custozza; a retreating army saved from annihilation at 
Kbniggratz ; and five minor successes, which may or may 
not have influenced the ultimate issue; not one single 
instiince of an effective and sustained pursuit; not one 
single instance, except Custozza, and there the infantry 
was armed wuth muzzle-loadeis, of a charge decisive of the 
battle ; not one single instance of infantry being scattered 
and cut down in panic flight ; not one single instance of 
a force larger than a brigade intervening at a critical 
moment. And how many the failures ! How often did 
the cavalry dash vainly in reckless gallantry against the 
hail of a thin line of rifles ! How often w^erc groat masses 
held back inactive, without drawing a sabre or firing a 
shot, while the battle was decided by the infantry and the 
guns! How few the enterprises against the enemy’s com- 
munications! How few men killed or disabled, even 
when ctivalry met cavahy in the melee 1 Can it be said, 
in face of those facts, that the devotion to shock-tactics, 
the constant practice in massed movements, the dis- 
couragement of individualism, both in leaders and men, 
was rejmid by results ? Does it not rather appear that 
there was some factor present on the modern battlefield 
which prevented the cavalry, trained to a pitch hitherto 
unknown, from escaping' the same harvest as the horse- 
men of previous eras ? “Was not the attempt to apjdy the 
same princi])lcs to the battle of the breech-loader and the 
rifled cannon, as had been applied successfully to the battles 
of the smooth-bore, a mistake from beginning to end ; and 
should not the cavalry, confronted by new and revolutionary 
conditions, have sought new means of giving full effect to 
the mobility which makes it formidable 1 

The answer comes from across the Atlantic. It was 
as much the length of the War of Secession as native 
ingenuity which enabled the Americans to work 
out so many military problems to their logical 
conclusion. Their cavalry, in the beginning, 
was formed, so far as possible, on the European model. 
But before long it became a new type. It could 
manoeuvre sufficiently well for all practical purjX)Bes. It 
was exceedingly mobile. It could charge home with the 
sabre or the revolver. In addition, it was so equipped 
that it could fight on foot as readily as in the saddle, and 
it was so armed and trained that when dismounted it 
w^as but little inferior to the infantry. Environment 
undoubtedly had much to do with its evolution. In 
the forests of the South there was seldom space for the 
manceuvres of a mass of horsemen, and obstacles were so 
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numerous that a few men, armed with rifles, were gene- 
rally able to beat back the charge of many squadrons. 
Nevertheless, the ground was not so cramped and difficult 
that shock-tactics were out of the question. Great cavalry 
combats, in which both sides rode at each other, were 
far more frequent than in any of the European campaigns 
referred to above ; and the instances of cavalry charging 
infantry are so numerous as completely to disprove the 
common belief that the American horsemen wore merely 
mounted infantry. The truth is that the Amencans struck 
the true balance between shock and dismounted tactics. 
They were prepared for both, as the ground and the situa- 
tion demanded ; and, more than this, they used fire and 
VarriM blanche in the closest and most effective combina- 
tion, against both cavalry and infantry. Duo respect was 
paid to individualism. The veteran trooper, when in the 
last years of the war he attained the proficiency at which 
his great leaders had always aimed, was a good shot, a 
skilful skirmisher, a good horseman, and a useful swords- 
man. He could charge home, either mounted or dis- 
mounted. He had learned to scout, both in the saddle or 
on foot. His individualism was ciirefully cultivated ; and 
if, for the purpose of manoeuvring in large bodies, he was 
less well drilled than his Euro})ean contemporary, as a 
fighting man, trained to all the exigencies of war, he was 
very much his suj)orior. So brilliant were the achieve- 
ments of the cavalry, Federal and Confederate, that in the 
minds of military students they have tended, in a certain 
measure, to obscure the work of the other arms. Space for- 
bids an enumeration of even its most considerable successes. 
But it may be said that there is no finer instance of a 
pursuit than that of Lee’s army by Sheridan in 1865; 
none of a screen impenetrable, even by a vigorous enemy, 
than that formed by Stuart in 1 863-G4 ; none of a well- 
contested cavalry battle than that near Brandy Station, 
9th June 1863 ; none of cavalry on the defensive than 
the resistance of the Confederate horsemen before Spott- 
sylvania on 8th May 1864, or of the Federals near Hawes’ 
Sho[), six weeks later ; none of effective intervention on 
the field of battle than Sheridan’s handling of his divisions, 
an incident most unaccountably overlooked by European 
tacticians, when Early’s army was broken into fragments, 
principally by the vigour of the cavalry, in the valley of 
the Shenandoah. 

Nor are these all. Continental writers have persistently 
decried the value of the so-called raids, in which whole 
divisions of cavalry rode boldly round the hostile army, 
crossing his communications, and spreading panic and 
embarrassment far and wide ; and doubtless, in several in- 
stances, the results were hardly worth the risks involved. 
But many of these enterprises were much more than forays 
or reconnaissances. Large bodies of cavalry, accompanied 
by horse artillery, and stripped of everything which would 
impede their mobility, operated for weeks, and even 
months, as detached forces, with specific strategical missions, 
and the value of their work cannot be «overrated. “ The 
secret of war,” said Napoleon, *4ies in the communications.” 
The profound wisdom of this remark has never been more 
forcibly illustrated than in the great American conflict. 
The lines of supply and of retreat were the first pre- 
occupation of every leader of an army ; their im|X)rtance 
is continually impressed on even the casual student of the 
several campaigns ; and they api)ear to have played a far 
more prominent jmrt than is usually the case. To a certain 
extent the character of the theatre of war was accountable; 
but the strategical use of a well-organized, well-trained, 
and well-led cavalry hod even more to say to it. If 
the chief difficulty of the American generals was the 
maintenance of their communications, it was because 
these communications were attacked wi^ a method and a 
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persistence which had been hitherto unknown in warfare. 
The operations of Forrest, of Grainger, of Wilson, of Eari 
van Dorn, of Sheridan, and of Hampton arc brilliant 
examples of the great strategical value of a cavalry which 
is perfectly independent of the foot soldier, and which at 
the same time is in the highest degree mobile. Those who 
have never had to deal with the communications of an 
army may be unable to realize the effect that may and 
has been produced by such a force ; but no one with the 
least practical ex^ierience of the responsibilities which 
devolve upon a conimander-in-chicf will venture to abate 
one jot from the enormous strategical value assigned to it 
by American soldiers. It may, however, l )0 unhesitatingly 
admitted that no cavalry of the 19th century, except the 
American, could have achieved the same results ; and, as 
these results were far greater than those prcxiuced by any 
other cavalry since the advent of the breech-loader, it may 
bo just as unhesitatingly declanMl that the horseman of 
the American war is the intKlel of the efficient cavalryman. 

The evolution of the Anu'.rican trooper is duo, in the 
main, to new tactical conditions. In 1801 lire had 
already become the predominant factor in battle. In 
range and accuracy the rifle so far 8uri)a88ed the musket 
that the infantry was more formidable than ever ; and 
even small forces, unhiSS taken at disadvantage, had very 
little to fear from a much larger number of cavali 7 aimed 
with lance or sabre. In order, then, to avoid being 
brought to a standstill at every turn by a few riflemen, 
the cavalry leaders soon found it necessary that at least a 
portion of their command should 1)0 eqnip]>ed witli fire- 
arms. A trial was giv«'n to the carbine, but despite its 
handiness, it was soon discarded in favour of the long 
rifle ; and it was not long Inefore the; wdiole of the cavalry, 
with the exception ol those regiments which carried breech- 
loading carbines, were armed, in addition to the sabre, or 
to the sabre and the revolver, with the same weapon as 
the infantry. It may fairly be asked whether a European 
cavalry, in case of war, would not be compelled, and com- 
pelled with even greatm* force, to follow precisely the 
sjinie course os the Americans of 1861-65, substituting 
the rifle for the carbine, and modifying its tactics to 
meet the conditions of modern battle ? 

Let us consider the duties which cavalry is called upon 
to perform. In the first place, it is retjuired to cover the 
front and flanks of the army to which it is 
attached, securing it from surprises, and en- 
abling it to carry out movcinents of concentri*.- 
tion or other strategical manceuvres unobserved. In the 
second place, it is required to burst through the screen 
which covers the movements and manceuvres of this 
op|X>sing army, and to obtain the information w'hich is 
absolutely essential to the commander-iu-chief. Its action 
is thus twofold, protecting and at the siime time aggressive; 
but its immediate enemy Iwing the siirnt^ in both cases, the 
enemy’s mounted troops, it is evident that a bold offensive, 
w’hich succeeds in sweeping away the hostile squadrons, 
is the readiest means of accomplishing the double duty. 
Attack, therefore*., would seem to be inq>osed upon tin; 
cavalry so long as the armies are manceuvring ; and the 
collision of large masses of horsemen, both seeking the 
encounter, a necessary j)reliminary to the meeting of 
armies on a decisive field. Now, when two IxKlies of 
cavalry meet in conflict, shock-tactics and Vwi'viie blanchs 
are unquestionably the sjiocdiest, the traditional, and the 
most natural method of deciding the issue. 1 hus shock- 
tactics, until one or other of tlie o])posing bodies has lieon 
reduced to impotency, have been generally assmned to be 
the usual method by which cavalry will s(jek to attain its 
object. This conclusion, however, will not stand the test 
of examination. In the first place, the action of the 
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coYering cavalry cannot be entirely aggressive. While 
the main body is moving to seek the enemy, there will be 
points, such as roads, bridges, fords, and the like, which, 
in the interests of the duty of protection, as well as to 
give the cavalry itself duo freedom of manoeuvre, will 
bo economically and effectively held by riflemen. In the 
second place, fire, both before and during an encounter, 
has always been easily a most valuable auxiliary, as 
is proved by the existence of horse artillery. Thus 
in this phase also the j)re.scnco of a body of riflemen, 
accomimnied by machine-guns, will confer the greatest 
freedom of manoeuvre on the force to which they belong, 
embarrassing the enemy, covering the line of retreat, and 
relieving the cavalry commander of all anxiety for the 
safety of his waggons and the security of his communica- 
tion. In the third place, it is exceedingly improbable 
that in one quarter or other of the theatre of the 
cavalry ojierations the ground will not be of such a 
character as to favour dismounted tactics. It is evident 
therefore that cavalry, even when confronted only by 
mounted tro(jps, cannot rely on shock-tactics only to 
achieve its object, and that the rifle is an absolutely 
indispensable auxiliary. 

Arising out of these considerations two most important 
questions present themselves : — 

(1) Are shock-taclics any longer possible against a force 

which is endowed with a high degree of fire-power? 

(2) Should the fire-})ower which has been shfiwn to be 

essentiiil to the free and effective working of 

cavalry be supplied by the cavalry itself, or by 

highly mobile infantry ? 

A force endowed with a largo degree of fire-power possesses 
the most formidable attribute of infantry, and not even 
the most vehement partisan of Vamie hlanche denies that 
against infantry, unless surprised, shock-tactics have the 
very smallest chance of success. .Hut troops who dismount 
to make use of their rifles have two great disadvantages to 
contend with. The led horses arc a source of weakness, 
physicjil and moral. They form a most sensitive and most 
vulnerable point. It is not always easy to place them in 
security ; and the fact that they constitute the sole means 
of retreat renders them a source of continual anxiety both 
to officer and man. The former is preoccujiied with pro- 
viding for the siife cover of a crowd of animals ; the latter, 
fully realizing his helidcssncss and discomfort if deprived 
of his mount, is never quite happy when there is the 
slightest chance that they may become separated. In 
consequence there is always a tendency on the part of 
dismounted men to think more of getting safely into the 
saddle than of offering a protracted resistance; they are 
thus less stublx)rn in defence than infantry, and more 
inclined to give way when there is a danger of their 
being outflanked. Now, there can be no doubtj when 
led horses and a safe retreat are concerned, that shock- 
tactics, which are tlie essence of rapidity and surprise, 
are far more to be feared than the slower process of an 
attac;k on foot.' It is beyond question, therefore, that 
in dealing with a dismounted force, whatever may be the 
degree of fire-power with which it is endowed, shock-tactics 
may play a most important part. The opportunities of 
effective outflanking or of surprise may possibly be few ; 
but the very fact that the enemy has both the power and 
the will to seek out such opportunities and to charge home, 
is bound to hamper the movements and to affect the moral 
of any force of horsemen which depends on fire alone. 
Such a force, even if it could hold on to its position, would 
be unable, except under favourable conditions of ground, 
to make any forward progress, for directly it mounted it 
would be at the mercy of its antagonist, and it would thus 
be absolutely prevent^ from bursting through the hostile 
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cavalry and of acquiring llie information which it is its main 
object to obtain. In the valley of the Shenandoah, in 
1864, the Confederate squadrons were armed only with 
rifles, while the Federals, under Sheridan, were trained 
both to fire and to charge. The result is significant. The 
Southerners, though admirable horsemen, were worsted at 
every turn, and their commander had at last to report that 
his mounted infantry were absolutely useless against the 
Union cavalry. At the same time, in consequence of the 
increased range, accuracy, and rapidity of both gun and 
rifle, the opportunities for charging will undoubtedly be 
fewer than before, and with every improvement of the fire- 
arm they must necessarily become more rare. A force 
while looking for an opportunity must keep at such a 
distance from its objective that when the moment comes a 
surprise will not be easy to effect ; and it would seem that 
small bodies, of the size of a squadron or so, which can 
make good use of even insignificant cover and creep up 
whore a heavier column would be at once detected, are far 
more likely to bring about success than large. What is 
required, therefore, for shock-tactics against cavalry en- 
dowed with fire-power — and, as we have seen, all cavalry 
comes under this designation — is great independence and 
skilled loading on the part of individual squadi’ons, and, 
on the ]>art of the commander of the whole force, a 
judicious distribution and handling of his troops, part 
making use of their rifles to hold the enemy ^s attention, 
while tile remainder, moving at the will of their immediate 
leaders, seek for openings to ride home with lance or sabre. 

The second question that arises, viz., whether the neces- 
sary fire-power should be supplied by the cavalry itself, 
or by a body of mounted riflemen attached to the brigade 
or the division, is intimately connected with psychological 
considerations, and it is from the standpoint of the indi- 
vidual horseman that it must be discussed. Let us see 
what peculiar qualities are required from the trooper in the 
charge, that is, in the operation which differentiates him 
from his comrades of the other arms. In the first place, 
there is resolution ; in the second, a certain eagerness for 
battle ; and in the third, the quick decision which seizes 
an opportunity the instant it offers.' The sum of these 
three qualities is dash, and it is above all things important 
that dash, the most precious possession of the cavalry 
soldier, should never be tampered with, either in training 
or in war. A cavalry without the true cavalry spirit, 
lacking all spark of chivalry, and jibbing at the prospect 
of self-sacrifice, would be of small value in shock-tactics ; 
yet if this spirit is not to disappear, it must be sedulously 
fostered. The cavalry soldier must be taught to consider 
himself as, first and foremost, the soldier of the charge 
and of the m614e. It is this that he must be led to look 
upon, as the consummation of his training, the justification 
of his existence, as well as the finest, the most manful act 
of war. Now, if the cavalry soldier is called a mounted 
rifleman ; if he is told that it is more useful to be a good shot 
than a good swordsman ; if he is continually dismounted 
in preference to risking something by advancing ; if he ia 
not sometimes allowed to lose hknself in the exhilaration 
of a charge, his dash invariably deteriorates. Bo, while 
it is absolutely essential that the trooper should be a good 
skirmisher and a good marksman, it is undoubtedly good 
policy to relieve him, so far as possible^ of the necessity of 
fighting on foot. 

Furthermore, from the p^chological point of view, it 
is exceedingly desirable that for certain duties a force 
should te av£^able which has a different training; different 

' It 18 true that the quality of quick decision is more necessary to 
the leaders than to the men ; but it is much to be doubted whether 
any body of cavalry could really be called efficient of whidi both 
leaders and men were not of the same temper. 
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traditions, and a different ideal of the supreme incident of 
battle than the lancer or husstir. The mounted troops of 
an army, if they are handled as effectively as in the War 
of Secession, will often be called upon to cai)turo and to 
hold localities and posts which are of strategic or tactical 
importance ; and for the thorough fulfilment of their 
mission it is essential that they should bo capable of 
carrying out, dismounted, an attack which culrainatt^s in 
an assaidt, as well as of defending a hastily cKicupied posi- 
tion against a hot counter-attack. Now, an attack on 
foot, culminating in an assault with the bayonet, demands 
in the troops who make it the same concentration of will 
and aspiration, the same exclusive training, and the same 
confidence in the weapon, which, as already shown, give 
shock-tactics their best chance of success. DismounUnl 
cavalry, (lisjiosed as skirmishers, can render great assists 
ance during the progress of an attack, holding the enemy 
to his ground, threatening him, and feinting ; but the 
assault, that is, the actual storming of the jiosition, will 
be most effectively carried out by a force which, while for 
puq)osos of mobility it has l)een trained to ride, for pur- 
poses of fighting has l^oen trained as infaiitry. So, k)o, 
on the defensive. The cavalry troojior, regarding himself 
and his liorso as inseparable, habituated to constant move- 
ment, and but little concorimd with the occii])ation of 
positions, is mjfc likc^ly to ofP^r so stout or so skilful a 
resistance as the soldier to whom the horse is but a sei'on- 
daiy consideration, a stubborn defence the highest |M)int 
of honour, Jiiid familiarity with the use of cover one of 
the chief ends of all instruction. 

The need, then, of attaching some sort of sjiecial force 
to the cavalry brigades and divisions, from the [)sycho- 
logical point of view, is clearly demonstrated ; and it has 
now to 1 h^ decided whether this f()r(!e should be *a perma- 
nent organization, forming an integral part of the cavalry 
brigades and divisions, or whether the work can be dom* 
by a body of infantry organized on the spot, who have 
had sufficient practice in e<iuitjition to enable tht*m to sit 
in their saddles and to groom their horses. Broadly 
speaking, and putting aside the question of cx|)ensc, there 
can be little (picstion but that the first suggestion is the 
better. A permanent forcie wamld 1)C accustomed to work 
with the cavalry. The men would Ix^ Ixitter horsemasters, 
a most important consideration, both us regards mobility 
and the waste of horse-flesh. They could be trusted to 
act as scouts and take their share of reconnaissance work ; 
and furthermore, it would 1x3 possible to give them sufil- 
cient instruction in the use of the sabre to enable them 
to have recourse to sho<‘k-tacti<-s when these were the only 
mcixns of defence, or in a pursuit or a inside when it was 
useless to fire. The fear that such a force might degene- 
rate into indifferent cavalry cannot Iks ac!ce])te(l as a valid 
reason against its formation. Mucli, naturally, must 
depend upon the officers, more perhaps upon the system 
of inspection ; but in a body of troops armed with the 
bayonet, and encouraged to })rove themselves equal, if not 
suixsrior, to the best infantry at purely infantry work, the 
cultivation of a healthy and distinctive esprit de corpts 
should not Ikj au insurmountable difficulty. 

The formation, however, of a permanent force of 
mounted riflemen is a counsel of i>erfcction ; and, in 
default, a mobile infantry, mounted on c.obs, cycles, or 
even in light cfirts, is the only alternative. Such infantry, 
if well trained and w'cll officered, is capable of excellent work 
in conjunction with cavalry, and is a source of strength 
with which it would be simply pedantic to dis^xjuse. 

It has been shown in the prcccniing pages that when 
acting against mounted trooixs the following are the 
fundamental principles of cavalry tactics ; — 

(1) The combination, in the conflict, of shock and fire. 


(2) The fire of the dismounted portion of the force, as 
w^ell as of the guns, to be utilized as a pivot of 
manoeuvres.^ Puntfa- 

(II) The lino of retreat to be secured by dis- 
mounted riflemen. 

(4) Indei)endence of regimental and Sipiadron leaders. 

(5) An incessant watchfulness for opiK)rtuniti(*s of sur- 
prise. 

(6) Skilful ii.se of cover by regiments and scjuadm.' s, 
so as to take .advantage of those opportunities by an 
unexpected charge. 

(7) Protection of IckI horses is often only to be seciiiu <l 
by shock. 

So far as the details of shock action are concerned, 
such as formation in one, two, or thn‘-e lines, the move- 
ment and position of the horse artillery batteries, it i.s 
quite useless to lay down hard and fast rules. Four 
principles are to l^e ob.scrvcd : — 

(1) The enemy’s lino should always be outflanked. 

(2) A reserve should always be retained in the hand of 
tlic commander. 


(3) The guns should, if j>ossiblc, accompany the cavalry 
when it advances with the view of charging, and by secur- 
ing one of the flanks form a pivot of manauivro. 

(4) If the enemy is .surprised, or attacked while he is 
manoeuvring, success will be l)est assured. Beyond this 
it is unnecessary to go. Everything must depend on the 
ro:wHne.ss of the commander to adapt Jiimself to the needs 
of the situation, to the quickm^ss of his sulxjrdinates in 
appre hending and executing his instructions, and to the 
drill, training, and condition of both men and horses. 

Wo now come to the em])loyment of cavalry on the field 
of battle in conjunctu n with the other arms, and wc liavo 
to note that with a cortcaiii school of tacticians 
the intervention of a vast mass of horsemen at 
the moment the dofendei is forced to evacuate 


his jM)sition is siill as ever a pious expectation. Tho 
direction of tho charge is iiresninably to be round the flank 
of tho deviated army, and it appears to be anticipated that 
the cavalry, if hjd with suflicient lx)ldne.ss, and thundering 
forward in a close succession of Biocl-tii>ped lines, will have 
tho supreme satisfac tion of riding dowui a mob of panic- 
8tri(*keri fugitives, whose bandoliers are empty, or who 
are so paralysed by terror as to bo incapable of using their 
rifles. To this picture two objections may l>e taken. 
First, it is only ex(‘c;edingly bad tioops tliat havcj ever 
bi3en reduced to such a prostrate condition as, for the 
application of their theory, tlie advocates of tho cavalry 
torrent are comjx*lled to jcostulate; and even bad troops 
in the present fiicarm pos.sess a j»ower of rcsistancci, 
derived as much from confidence in the iriiigazine as from 
iiiagcczine-fire, against A^hicli the flood will break in vain. 
Even if some portion of the retreating troops bo snrj)rised, 
it is unlikely in the extrenui that the panic will spread 
far, Tlio great extent of the battlefleld is against it ; 
the troops not immediately attacked will have ainjde warn- 
ing, and the artillery and imwliine-guns have time to 
occujiy jiositions. Moreover, it is exceedingly improbable 
that any army whatsoever will not have made adequate 
arningements for an organized and deliberate retreat. 
Again, it is quite a dclu.sion to expect that when a position 
is carried the defending troops -will dissolve into an un- 
controllable and terrified mob. Men are not cattle ; a 
few cool and intelligent riflemen, esjiecially if favoured 
by the ground, can easily hold at bay a far larger number 
of mounted troopers ; and it is not to bo expected, even in 
an indifferent army, that such men will bo lacking. So, 


^ A pivot of manccuvro is a forco, fortress, or natural obstacle, 
which secures a flank. 
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even where the character of the country facilitates the 
deployment and the approach of a large force of cavalry, 
and makes surprise a |)Ossibility, the action of a mass 
of brigades or divisions will not ])enetrate beyond the 
fringe of battle ; and it may lie confidently expected that 
against guns and infantry, even if defeated and retreat- 
ing, shock-tactics will be confined to regiments and 
squadrons acting independently and content with small 
captures. Whether such action will bo worth while, 
whether it would not be better policy to concentrate the 
whole of the cavalry, and to occupy positions which will 
block, or at least flank, the lines of retreat, must ho 
determined by the commander in accordance with the 
circumstances of the particular case. 

The second objection is that if the cavalry is armed 
with a rifle it will be simply a waste of fire-power to hold 
it in reserve for an opiX)rtunity whicdi may never oflfer. 
The regiments must be dismounted and take ])art in the 
general attack, working, for preference, on the extreme 
flanks, or assailing posts and localities which cover the 
line of retreat. It is true that if it is to keep up a 
sustained ]»ursuit when the enemy retreats, the cavalry 
must be nursed so long as he holds his position. But this 
applies rather to the horses than the men ; and while the 
latter are fighting on foot, the former are getting quite as 
much rest as if the regiments were kept back in reserve. 
It may be urged, however, that in case of the failure of 
the attfick, the cavalry, if it has boon kept back, will be 
available to cover the retreat. The answer is simple. If 
the cavalry is employed in the attack, reinforcing the 
efforts of the infantry by an apj)reciable accession of fire- 
power, the possibilities of retreat will bo much reduced ; 
while the mobility of the arm, on the emergency arising, 
should enable it to withdraw from the line of battle in 
time to ])rotect the guns against counter-attack, and to 
give the infantry the opportunity of rallying, re-forming, 
and csxupying a <lefensive position.^ 

What cavalry will have to apprehend during a ] itched 
battle is that it will be constantly engaged with the 
cavalry of the enemy. The mass of the horsemen on both 
sides will be found far out on the flanks, striving to put 
mobility to tlie best use, threatening wliatover is in rear 
of the hostile front, and at the same time protecting 
whatever is in rear of their own. But it is not therefore 
to be anticipated that the charge and countcrcliarge of all 
the available sabres on cither side will be a feature of 
the great comlmts of cavalry that are bound to occur. 
It will very seldom be the case that the two sides will be 
so equally matched as to be equally jjrepared to risk the 
issue on the chances of a gigantic m61ee. One side must 
be the weaker, morally, numerically, or both, and it will 
certainly niakci the best use of tlie fire-|K)wer at its dis- 
l)os}il, while at tlie siime time it is in the highest degree 
unlikely that the stronger side will care to dispense with 
BO valuable au auxiliary. Tlicse conflicts of cavalry 
will therefore take the form already indicated, even in 
the case when one army has been decisively defeated and 
its horsemen have the task of covering the retreat. Fire 
is a far better means of keeping the foe at a distance and 
of gaining time than shock ; and a retreat from position 
to j)Osition, making full use of the rifle and the machine- 
gun, may be less glorious but much more effective than 
the supreme self-sacrifice of a desperate onslaught on the 
masses of a victorious enemy at the vei 7 moment of his 
triumph. 

The principles of cavalry tactics in conjunction with the 
other arms may now be summaiized : — 


^ This does not mean that a portion of the cavalry ehould not he 
Attached to the general reserve. 


[cavalry 

(1) Action on the flanks, protecting and aggressive 

simultaneously. 

(2) Posts and localities covering the lines of 

retreat and communication the proper objective. 

(3) Action against infantry confined to surprises effected 

by bodies not larger than regiments or squadrons. 

(4) The main object in jmrsuit to occupy position having 

or flanking the line of retreat. 

(5) The main object in retreat to occupy a successiou of 

lx>Bition8, and so hold the pursuers at a distance, 

and gain time. 

The question of armament can hardly be excluded from 
a dissertation on cavalry tactics. We have seen that a 
rifle is indisjiensablc. A sword, it is generally 
admitted, must bo carried by every mounted 
man as the best means of ]»rotection against a sudden 
charge ; and the rifleman is useless without his bayonet. 
Controversy is thus confined to the lance, and it may bo 
said at once that the lance is uudou})todly a far more 
formidable WTai)on, even if it is not in reality more 
deadly, than the sabre or the revolver. Although there 
are many objections to it, such as its weight, its in- 
convenience in scouting and detached duties, the time 
taken up in mastering it, its uselessness in the meliSe or in 
the hands of a second or reinforcing rank, and the fact that 
its killing powder dei)ends altogether on the momentum of 
the horse, its moral effect is so gn ‘at that a force carrying 
it is irresistible in the shock. So much is this the case, 
that it may be doubted whether a cavalry armed only 
with sw^ords and revolvers, if opj>osed by one armed 
with lances, would not absolutely decline to cross wmpons 
in the saddle. If, then, mounted ti'oops are to meet 
lancers in the field, they must either bo able to oi)po8e 
them with the same arm, or they mufit 1)0 restricted to the 
tactics of mounlod riflemen, and condemned to comparative 
immobility. But no army, exce])t one w'hose only 
mission is the defence of a mountainous or forest country, 
dare make the smallest sacrifice of mobility ; and there is 
no escaping the conclusion that a rt'ally good cavalry must 
bo trained to use the lance as well as the sabre and the 
rifle.2 

It may be said, in conclusioji, that the trooper of the 
20th century, if he is to fulfil the conditions of efficiency 
laid dowm in this article, must not only be a picked man, 
but that his facilities for training must bo ample, his 
education a 2 )rotracted process, and his instructors and 
leaders men of exceptional capacity. But when it is 
to be remembered that the cavalry is jpar excellence the 
strategical arm, that it depends on the cavalry, and on 
the cavalry alone, whether the commander of an army 
marches blindfold through the “ fog of war,” or w’hether 
it is the opposing general who is reduced to that disas- 
trous plight, it will be admitted that to spare trouble or 
expense in the training and organization of the mounted 
branch is as uujmrdonable a mistake as to adhere to 
obsolete traditioift. 

There are still other points that deserve attention. 
Kntronchments play as great a part in modem campaigns 
as in those of 1861-65 or of 1877-78, and entrenchments 
are all in favour of the force that awaits attack. But, 
as suggested above, antidotes exist, such as surprise, the 
sudden seizure of tactical j»oints which have been left 
unoccupied, outflanking mauceuvres, and movements 
against the line of retreat. Now the efiect of each of 
these operations depends, broadly speaking, on rapidity 

* As has been suggested, however, the nature of the country in which 
the army is likely to be engaged has much to say to this question. 
There are theatres of war, such as the greater part of America, Great 
Britain, Switzerland, Sweden, all mountainous countries, where the 
lance would be an intolerable encumbrance. 
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and socrecy ; and, for reasons already alluded to, cavalry 
is the arm which best fulfils the required conditions. The 
principle of combination, however, demands that cavalry 
should always be supported in battle, directly or indirectly, 
by the other arms ; or, to put it in another form, that the 
artillery and infantry should be so mobile as to be always 
within supporting distance when the cavalry comes into 
action. So far as the guns are concerned, there is no great 
difficulty; with the slow-moving foot-soldiers it is quite 
another matter. Much, however, may be done by con- 
stant training in combined manoeuvres ; much by sound 
administration, and by due regard for the physical con- 
dition of man and horse; more still— and here we touch 
the secret of all tactical as well as strategical success — 
by a thoroughly efficient staff. It is inqxjssiblo to lay too 
much stress on this most powerful auxiliary. 

Take any army of the 19th century famous for the 
excellence of its grand tactics : Napoleon’s army of 
1805-06-07; Wellington’s army of 1813-14; 
^Sthi^auSt I^Ge’sarmy of 1861-65; Grant’s, Sherman’s, and 
* Johnston’s armies of the same period ; Moltke’s 
anny of 1870 : the staff of each one of them had been 
welded by years of cx[)orionce and the teaching of a great 
soldier into a magnificent instrument of war. They were 
not composed only of administrative officers, concerned 
with supjjly, organization, quartering, and discipline, but of 
tacticians and strate.gists of no moan order. Combinations 
in war too often “ gang agloy ” from the neglect of some 
trifling precaution, some vagueness or omission in orders ; 
and in the excitement of battle, or of approaching battle, 
whem arrangements have to be made, possibly on the spur 
of the moment, for the co-o])cration of large bodies, unless 
lie has l)Oon so trained that the measures necessary to 
ensure simultaneous and harmonious action occur to him 
instinctively, it is an exceedingly easy matter for even an 
able and exi)erienced soldier to make the most deplorable 
mistakes. The practice of the staff in peace should not 
bo less constant, to say the very least, than that of the 
units whose co-operation, as the only road to victory, it is 
the business cf the staff to ensure. (g. f. r. h.) 

III. Infantry. 

The employment of infantry in action may be divided 
into two separate branches — attack and defence : in order 
to complete a satisfactory analysis of either, both must be 
studied, as the action of the one greatly influences the 
l»erforinance of the other. The princijile is universally 
accepted that superiority in numbers, armament, ])osition, 
or morale are conditions indispensable, in a military sense, 
to justify attack. If the commander in the field commits 
himself to an attack, he delivers a frontal attack, a flank 
Attmck. or both in combination. A frontal attack, 

pure and simple, deprives the assailant of the 
opportunity of using his suj^eriority by establishing a fighting 
line longer than that of the defending fbree ; therefore it is 
undertaken only if natural obstacles preclude any overla]> 
ping extension to cither flank. Still rarer are pure flank 
attacks, because the enemy, on seeing only his flank 
threatened, will naturally alter his front so as to face his 
opponent, whose contemplated flank attack thus becomes 
a frontal one. It follows that pure flank attacks must 
possess the character of surprise, and cannot be effected 
against a watchful enemy. Such attacks are occasionally 
initiated in order to compel the defender to quit a strong 
position, but in this case the enemy is merely out- 
manoeuvred, and for his defeat an action is still required. 
By far the most usual form of attack is to combine the 
advance against the enemy’s front with an assault against 
one, possibly both, of his flanks. In this case the task of 


the direct attack is to tie the enemy to his ground, so as 
to i»revent him from changing his front. This very object 
makes it evident that a mere demonstration by a small 
number of troops is by no means sufficient, as it leaves 
the adversary free to assume the offensive against them, 
and then to conform to the assailant’s flank attack. 

A further reason wliy the front attack should be made 
strong is the fact that the more vigorously it is executed 
the more troops the enemy needs for holding his own 
front, and the fewer he will have left for o])|)osing the 
flank attack. It thus becomes evident that the success of 
the latter in a large measure depends on the energy w ith 
w^hich the adversary’s front is assailed, and also that the 
front attack must precede the advance against the enemy’s 
flank, in order to ensure for the latter the character of a 
surprise, the assailant endeavours to conceal the move- 
ments of the troops detailed for it ; the cham^es of attain- 
ing this object, liowever, arc the slenderest when dealing 
wdth a watchful op))oncnt, w’'ho, on detecting such move- 
ments, W’ill take the counter-measure of facing it by 
deploying })art of his main reserve. Obviously, then, the 
flank of the enemy can be gained, if at all, only at 
tlio end of a struggle. A flank attaerk usually resolves 
itself, therefore, into a fight w'^hich draws out the enemy’s 
reserves and compels them to come into action on a line 
forming an angle with the original front, a procedure 
which confers the following advantages on the assailant — 
(1) the defender is comijelled to exj)ose himself to con- 
verging fire, the effect of w^hich increases with llie sharj)- 
ness of the angle which his flank forms wdth his front ; (2) 
the reserves moved out for op| losing the flank attack have 
little or no time for throwing up entrenchments, and thus 
lose the chief advantage characteristic of the defensive; 
(3) if the defender is considerably inferior, he is compelled 
t(^ oppose the flank attack by an attenuated lino which 
obviously incurs the risK of being penetrated; (4) the 
doubled-baek flank of the defender materially hamjiers his 
mobility. 

The battalion in European armies, being the organized 
body for disciplinary command, is also the fighting unit, 
and for the attack it is divided into firing line, supports, 
and reserve. The firing line invariably moves in extended 
order, while supports and reserves adojit this formation 
only if exposed to effective fire ; otherwise tliey are kejit 
in closer order, and furnish the means by whicii the firing 
line is fed and pushed closer to the enemy’s j»osition. It 
is impossible to lay dowm hard and hist rulc.s 
as to how many companies sliould be rctainotl in 
reserve, and how many should be used for the 
firing line and supports ; that dejicnds entiiely ujion the 
conditions, but for general guidamic the follow ing rules may 
be formulated : — A battalion must retain strong resi‘rves, 
(1) if its flanks are unprotected ; (2) if the fight is likely to 
last long ; (3) if tlie enemy’s dispositions arc insufficiently 
known. A battalion may develo]) a strong fighting line ( 1 ) 
when its flanks are prote(;ted, (2) when its object is to 
gain an advantage over the enemy in a short time. The 
reinforcements w’hich arc sent forw’ard from the supiiorts 
and from the reserve give successive imjmlses for further 
advances ; but this system w'ill stand the test of war only 
if it is so thoroughly practised in peace time tJiat it becomes 
a habit to the men, and if the conditions of rt'al warlanj 
are taken into consideration. The first cht*(jk a filing line 
experiences is w'lien it is fired at by an enemy ^yllo cannot 
be seen, an occurrence which will lose some of its novelty 
if imitated at manoeuvres. I’he advance against a hostile 
i>osition is admittedly a task that reijuires liours for its 
execution ; this, too, should be imitated in pea(!C time. 
The men should be taught to halt and to fire fur long periods, 
mn-king only short advances. During the latter it is not 
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necessary to keep a strict alignment ; on the contrary, if 
part of the firing line sees cover a sliort distance in front, 
it is justified in rushing to it, while the remainder seek to 
eome gradually abreast of their comrades. During the 
halt it is the duty of subalterns to see that the privates 
have got the right range, and that they take careful and 
steady aim. Intelligent questions should compel the men 
to use their own judgment as to the enemy’s disposition, 
so as to enable them to direct their fire upon targets 
which are of bwitical importance, as, for instance, su^qiorts 
moving into tlie hostile firing line. These objects cum be 
attaineii only if those who lead and direct a firing line 
have Huffunimt j»owcr of imagination, and a sufficiently 
serious conception of their responsibility, to put the stamp 
of reality even upon a sham fight. Experience has shown 
that if once a tiring line is seriously engaged it is impos- 
sible to send orders to its leaders, who must rely upon 
their own resources ; hence arises the difficulty of bringing 
their conco[)tions into line with tJic general plan of battle. 
The only moans of attaining this end is to make junior 
officers acipiainted with the prirniiplos underlying the 
leading of larger bodies of trooi)s, so as to enable them to 
appreciate the intentions of their gcmcrals. This training 
wouhl not, however, supply a sufficiently secure foundation 
upon whicli a commander could base his plans, wore it not 
for the oxistonco of anotJier factor which is entirely of a 
psychical cliaracter. When the jncii got within effective 
rifle range they become convinced of the fact that retire- 
ment would mean annihilation ; this knowledge causes 
anger, wliich is increased by the sight of the wounded and 
dead of tli(*ir own, and awakens the s[)irit of retaliation. 
This d<‘sire is the chief motive which pronq>ts the men to 
rush closer to the enemy’s position whenever an opi>ortunity 
offers, and on it are based two important tactical principles 
— namely, that troops whi(di are witliin atj effective zone 
of fire can neither bo withdrawn nor moved towards a 
flank. It also explains the fact that tlic fighting capabili- 
ties of the average man are little influenced by the cause 
for which a Avar is Avaged, and lastly, it is the reason of 
the initiative for the iinal assault often coming from the 
firing line. The strength of the main reserve depends on 
the strength of the, force engaged and on the knowledge 
of the enemy’s dispositions. The bigger a force is, the 
longer the fight lasts ; consequently the. reserves retained 
are not only meant to carry out the final assault and to 
start the pursuit, but in adilition to this they form the 
reservoirs from which such parts of the first line as have 
become absorbed or paralyse<l during the course of the 
action are replaced. Moreover, reserves furnisli the means 
by which a general influences the course of an action ; 
consequently, Avhen the enemy’s dispositions are insufli- 
cienily known, it is imperative to have a relatively weak 
first line ami to rebiin strong reserves. The first lino 
reconnoitres, so to si)eak, the enemy’s }K)sition, and upon 
its experience tlie general must base his final decision in 
regard to the use of his reserves. TJic attempt to lay 
down on paper definite objects for reserves, and to 
formulate rules for their approximate strength, is of little 
assistance to a commander on the field of battle, where 
adaptation to varying conditions, Avhich makes war an art, 
must dominate all theoretical considi^rations. 

In the defence the battalion also fonns the fighting 
unit, and usually retains half its strength in reserve, 
while the other half furnishes the supports and the firing 
lino. Supports and reserve keep the firing lino at its 
most efficient strength, and should be posted as close as 
DeUace b^ind it, to avoid heavy losses during 

the process of reinforcement. The defence has 
profited more than the attack by the recent improvements 
of firearms. The absence of smoke coin|iels the assailant to 
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advance for at least 1000 yards, and possibly much more, 
under fire, before his opponent’s position becomes disclosed 
to him ; of this advantage the defender should make full 
use by placing his troops as far as possible behind cover 
that conceals them from view. Moreover, it has become 
easy for the defender to prolong the preliminary stages of 
the attack by occupying a series of advanced posts, which 
the enemy must make dispositions for attacking, and by 
quitting them as soon as such dispositions arc completeil. 
Naturally the troops occupying such posts must take care to 
retire in good time, lest they should bo caught at a disadvan- 
tage by a rapidly advancing enemy. Strategical necessity 
limits the choice of defensive positions to narrowly con- 
fined areas ; therefore, instead of simply choosing the best 
ground, it is generally necessary to make the most of the 
conditions as they exist. I’he choice of too strong a 
jKAsition is not ahvays advantageous, since the assailant, 
instead of entering upon a hopeless task, may force the 
defender to quit liis ground by turning his occupietl 
position and threaten iiig his lines of communication. 
Besides, the occupation of a position depends so much 
upon the direction of the enemy’s advance, that in the 
majority of cases the defender has to adopt a waiting 
attitude till the adversary’s intentions become known ; anti 
tills uncertainty, witli its concomitant danger of acting either 
t(jo soon or too late, is the chief disadvantage of the defence. 
Wlien the flanks of a defensive position do not rest on 
natural obstacles they must be protected by reserws, 
Avhich eA’entually oi)]>ose the enemy’s flank attack by 
meeting it with a neAvly-deployed front taken up in pro- 
longation of the first line. Should, liowever, the ground 
not lend itself to that course, it is advisable to use weak 
bodies for opposing the hostile flank attack, to alloAv the 
latter to develoji, and then to threaten counter-attack on 
the enemy’s flank by a force of all arms previously 
echeloned for that purpose. This procedure is somewhat 
dangerous, as the force so detailed lays itsiflf open to being 
cut off from the main body, as the adversary can hardly 
fail to discover its presence. Small bodies of infantry 
employed in this manner have chances of success, because 
not only is tJicrc a lik(‘lilioo(l of tlieir remaining concealed, 
but oAving to the absence of smoke they can enfilaile the 
ailversary’s lines for a considerable time before being dis- 
covered. At the end of the action, when all attempts of 
the assailant to carry the position have been foiled by the 
stubbornness of the defence, a vigorous counter-attack, 
which drives the enemy in disorder from the battlefield, 
alone entitles the defender to claim a victory ; therefore, 
when a position is occupied with a view to inflict a decisive 
reverse upon the adversary, a reserve should always bo 
retained for the puri>08e of assuming the final ofl’ensivo. 

The method of defence adopted by a rearguard differs 
from that above described. Its principal object is to 
delay tlie enemy, and as this object is best 
attained by compelling tlie enemy to deploy as 
many of his troops as possible, thereby causing him a 
corresponding loss of time, it is evident that a rearguard 
must endeavour to show as broad a front as possible to the 
assailant. It is not necessary in this case to pay excessive 
attention to the security of the flanks, because a flank 
attack invariably requires time; therefore, should it be 
initiated by the pursuing force, the latter will play into 
the hands of the defence. Modern weapons have I^gely 
facilitated the work of a rearguard, because not only will 
the adversary’s cavalry require much longer time for 
ascertaining the extent of front occupied, but the enemy 
will be compelled to deploy at ranges hitherto unknovm. 
Yet, as a rearguard must avoid becoming seriously 
engaged, it must retire before the hostile infantry comes 
within a range that is likely to cause even slight losses. 


TACTICS 



lUiaiNKBBs] 


TACTICS 


157 


An advanced guard when coming in contact with tlie 1 
enemy acts on the same principles followed in the attack 
or defence, but must modify them when com> 
pelled to do so by its relations to the main body. 
^ ‘ For instance, an inferior enemy being met with, 

he should be driven in, to prevent the march of the main 
body from being interrupted ; and as in this case quick- 
ness is the essence of the fight, the advanced guard must 
at once bring all its available forces into action. Similarly, 
when holding a superior hostile force in check to gain 
time for the main body to come nj), no hesitation should 
be felt by the commander of an advance guard to use 
every man in the front line. 

The use of smokeless powder favours the detachment 
of small bodies of troops to occupy folds of the ground, 
&c., whence they can cnfihwle the adversary’s lines 
Patrols, ^thout disclosing their own ])osition. This pos- 
sibility necessitates, in the attack as well as in the defence, 
the employment of patrols, wlio reconnoitre to the right 
and left of the fighting force and carefully examine all 
ground affording concealment to the enemy. As the 
prt?sence of small hostile bodies on the flank ceases to bo 
a danger as soon as they are discovered, it is not advisable 
to make such patrols too strong, because the stronger a 
patrol the stronger is its inclination to fight. A few 
privates led by an intelligent man are well suited for 
this purpose. (j* B® ) 

IV. Engineers. 

The cmidoyment of engineers in the field is as ancient as 
history. The military operations of the I’ersians, Grciiks, 
and Carthaginians would have been impossible witliout 
field engineers j and the engineers of Xerxes, Alexander, 
and Hannibal must have been remarkably proficient. 
From time immemorial the attacks on strongholds and 
fortresses of great strength depended uiion the 
Principles, engineers to execute works in the field. 

History teaches us that, from the siege of Troy to modern 
times, the field army has, with few exceptions, eventually 
overcome the resistance of the strongest fortresses ; in 
other words, the attacking engineer has almost invariably 
beaten the defending engineer. The primary objective of 
all military operations is to secure iK.)S8es8ion of certain 
positions which are of decisive im}»ortance, and victory in 
battle is the only means by which this end can be attained, 
A battle is an encounter Ixstween bodies of men armed, 
equipped, and organized for war ; and the means by which 
a commander endeavours to attain his end — that is, victory 
—should l)e by a strict observance of the principle of being 
stronger than the enemy at a decisive point. *lhis principle 
is not always observed, but where it is followed on one 
side and neglected on the other, the result is generally a 
decided victory for the former. The same principle should 
be observed on all occasions, whether the encounter is 
between large forces or is merely a small affair between 
detachments. A modern anny is an exceedingly compli- 
cated organization, and a getieral re<juires much know- 
ledge, skill, and experience, and many high moral and 
physical qualities, if he is to handle the troops with full 
command and power. He should never lose sight of the 
fact that the cavalry, artillery, and engineers exist mainly 
to support and assist the infantry — this arm being pira- 
mount in battle. The usefulness of the subsidiary arms 
is therefore proportionate to the extent to which they 
devote themselves to furthering the requirements of the 
infantry. But they ore more than adjuncts to the infantry , 
being essentially part of the army, and quite indispensable 
if decisive results are to bo expected. 

From the earliest times engineers have been employed at siej^s, 
and on field defences to protect the besiegers against relieving 


armies. But sieges are outside the scope of this article, and we 
have now to consider bow tlie engineers should be employed in tlie 
iicld so as to assist towards a victory on the iiuld of battle. 
Napilcou knew the true value of engineers, but on some 
uotablo occRsioiiB be suflered from having neglcvtetl 
to apply bis knowledge in practice ; for exampl«\ at 
tlio lierositia, at Loinzig, and during the cam])aign of 1814 iu 
France. Ho said Unit “tlioso who proscribe the use of de- 
fensive lines, and the supisjrt that the uit of the engineer cau 
give, gratuitously deprive tnciuselvos of a power and an auxiliary 
that are never hurtful, nearly always useful, and olteu indis- 
jjjcusablc. Howevci, the uses of field fortitication rcipiire rcroii- 
hideratiou ; this important part of the art of war has maile no 
progress sinoo the time of the ancients — it is even beliind what it 
was two thousand years ngo. Wo must therefore encourage ollicers 
of the engineers to improve this ])art of their urt aij«l bring it up 
to a level with the rest.'’ Tln*ro is no evidence that tlie art of 
employing the engineers as an auxiliary force has been exercised to 
the fullest advanmgo in the great bailies thut have bet'ii fought 
since Xapolcou summctl up the situation. At Plevna the Turlvish 
engineers w'ere emploved to tlie fullest advantnge at fiisl, hut this 
was only as long as it was good strategy to hold IMevna. After 
tho defensive works hud fulfilled their obiect, tliey ought to have 
been abandoned; instead of this, the mistake wes made of holding 
on to them, and limy thus hec.uno a snare and delusion, and were 
entirely re.st»onsihlc for the loss of an army thut might have been 
employed witli advantage eKewhere iu tho theatre of war. 'I'ho 
earliest instance of the sysleinatic employincnt of field w oiks was 
the Ilomau fortified camp, from w'hi<'h the troops sallied out and 
formed up in haltlo array — the Koman custom and trailitioii being 
to take the offensive — hut the fortified cami> was close at hand as 
a place of refuge in case of a reverse, and a safe ])lue,o in which to 
leave the sick, non-comhatanis, and baggage. Ad tho infantry 
were euitdoyed in making tho defences of tin* camp, iiauy 
centuries later W’o find armies again uifiking an cxtcnsito umi (>1 tho 
spade, though instead of enclosed camps they made greuf lim sof 
works ada]»ted for defence by firearms. But, unlike tlie Komans, 
tho troop.s on both sides placed more reliance on the cover from 
fire and the inip«idiment to the a.‘>sailants afforded by tlio jiarajiets, 
ditches, and cbsUcles, than upon the skilful manauvring of a 
mobile army operating outside the protection of the fiehl defences. 
The brilliant generalship a.id stiategy of Marlborough brought 
into discredit this misuse of field fortifiealion. It was anotlicr of 
Napoleon’s muxims that “field fortifications are useful, never 
hurmful, whe 7 i they am well v lersltjodl* Tlie qualifying clause 
is at the root of the wliole question of the employment of engineers. 
Freilerick the (Ireut was al»o sound in his views when he insisted 
that it was bettor to have loo few than too many field works, 
because it is not the works that slop tho enemy, but the troops 
that defend them. Wc may go back farther, to Lyeurgus, who 
refused to em*loso Sjuirta with W'alls hee^aiise ** that city is well 
fortified w’hicli lias a wall ot men instead of brick.’ It is one of 
the groat errors imide in the uso ot field wiorks to imagine that 
fortifications can he made a substitute for men. In only a lest ricted 
sense is the stateiment true ; if a position is fortified so that tho 
defenders can inflict heavier los.scs than tliey suffer, it leqinres, of 
course, fewer men to defend than to attack. ’J'he erior jiointed out 
has led many to overlook tho fact that decisive victory cannot Iw 
exisKded from mere derensive rejiistanec, thougli tho olijcct in view 
may be best furthered, for the time being, by defensive iietion, as 
at Torres Vedras in ISll. Although it is (hingcmis to ivgjird 
field fortifications as a sukstitute for men, tlmy aio a moans by 
which the enemy may Ihj delayed, and thereby time save.l, pending 
the arrival of reinforcements or the decisive uctioji ol that, paif of 
lli« army which is making an offensive movement el.sew-hcre. If 
time and oppf»rtnnitv olkr, a rear guard may gain lime by meaijB 
of tho protection aflonled by field works; and siege woiks emihle 
an investing army to hold its ]>ositions with far Icwer men than 
would otherwise be jaissible. .... 

The ime of field works is frequently wrong in in inciple, owing 
to the general not taking a sullieimiUy broad m. w ol tlie situa- 
tion, and making tho Irooj.s subservient to Ihe lieM 
works instead of the W’orks being subordinated to the 
reiiuiremciits of tlm troops. The onlv correct procedure 
i.s to choose the best p-i.ition for the troops, willi due ivgmd to 
the weapons in use. and to the tactical situation, ««•' t ^ 
consider in wliat way the troops iiiav he aided in ihi n 
wL nHo of fioW »..rks. This is tU only ♦« — 
tho tactical relation beUeci. (ho troops ‘ f 

correctly obscrvcrl. It is wrong in prmc.| Jo to .1 < I s - 

tliey are tlie ea.<*ieHt to sfrcngthcn with woiks ainl im 

disDOSo the trooiH to defend these fortified loealitirs. In other 
wonls fortification should not govern the sitiiaHon, but the 
militeVy Khould indicate where fort ificat urns 

value ^No doubt in many cases the best jiositions loi the trooiw 
will also haiqirn to he those easiest to stren^ hen with works ; but 
to regard a iLition from a fuirely fortilication jiomt of view would 
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•often lead to error, because due consideration should first be given 
to the troops available, and the composition and quality of those 
troops, and the tactical conditions generally. The use of field 
works in the attack has never been fully developed, and there are 
many dinioulties in the way, the most imiK)rtant being the absence 
-of ontronebing tools. That infantry on a large scalo should bo 
burdened with these implements has been advocated, but fortunately 
in vain, since the extra weight would militate much against mobilitv, 
.and it would bo OTily on exceptional occasions that the tools would 
bo required. It is far better to have great mobility, and to icly 
upon the natural features of the grounci. It is doubtful if many 
tools will ever ho available for the attacking troojis on tho eve of a 
groat battbi, so as to enable them to make any very extensive nso 
of field fortifications, except in so far as existing banks, walls, and 
liedges can Ijc improved as cover for those troops that are to hold 
certain defensive juisi lions os pivots of manceuvre for the remainder. 
The cngiiieors, suppleJnented by the other troops, should make 
•every effort to render defensive po’^itions as strong as pos.sible, 
working throtighout the night if need be ; but whether the most 
importaiit work will be cleaving the field of fire, preparing cover, 
or making obstacles, will dejKsnd upon circumstances. In any 
case, it must be carefully borne in mind that invisibility of 
the defences lias become of the utmost importance since tho 
introduction of accurate long-ranging and rapid-firing weapons 
and smokeless powder, since it is im])08sible to produce good 
results unless tho targets and the effects of fire can be observed. 
In many cases tho engineers can bo most ])rofitab 1 y employed in 
•opening up commuiiications for the free movements of the troops. 
After a position is taken it should not be retaken through the 
neglect of the engineers to strengthen its natural defences. From 
this captured iiositiou a further oflensivo movement may he con- 
templated. 

Engineers are emjiloyed in tho field, especially on iho lines of 
-communication, in eonnexinn with railways, roa(i.s, telegraphs, w'ater- 
- supply, balloons, mines, bridges, embarkations and dis- 
iiu CM, embarkations, demolitions, and tho fortification of en- 
trenched camps and po.sitions. Tlie fre<iucnt adojitioii of new and 
complicated inventions for war purposes demanas an increase of 
skilled labour which can only be performed by t mim'd sjiecialists, 
and the conditions of modern w’arfare have given rise to fresh 
•developments in the methods of attack and defence requiring the 
•closest reflection if engineers are to bo employed in the field so as to 
co-operato according to the changing conditions. For field works 
to be useful they must be in tho right place, and, above all things, 
*t the right time ; in other word.s, there must bo a close tactical 
connexion between tho works and tho troops. 

There is a moral side to tho question of the use of fudd works, 
which is, that trooiis who seek shelter in woiks lo.se all mobility and 
„ - fitness for offensive operations, and may be regarded as 

* half beaten. Tho results of defensive action are gene- 
rally merely local and rarely decisive ; and the theoretical idea of 
vigorous oflbnsive action, after an attack has failed, has rarely had 
any application in practice. If tho defenders really contemplate 
a serious counter-attack, it roust be deliberately prepared before- 
hand in the way Napoleon did at Austorlitz ; he invited attack, 
And then met it half way. It may bo that the troops aie so 
wanting in training, morale or organization as to be unfit for 
active operations, or that the general, having no confidence in liis 
skill to liandle troops, finds his task simplified by liaving a clearly 
defined lino on which to dispose his army for defence. In any 
case, the very fact of acting on the defensive is an admission of 
weakness. With tho greatly increased mobility of armies, due to 
improvements in communication, the advantages to be derived 
from an extensive use of field works in modern battles are not 
always commensurate with tho disadvantages. But if the officer 
in command of the engineers has a sound knowledge of the art of 
war, and jk>s.scs8cs initiative and self-reliance, he will be able, in 
-all kinds of battles, to employ the engineers as a powerful auxiliary 
that is always useful, and often indispensable, if worked in co- 
operation with the other arms and in subservience to the general 
object ill view. C. H.) 

V. Combined Arms. 

Strategy is the art of bringing the enemy to battle. 
•Combined, or, to use the phraseology of the Nai»oleouic 
era, “grand” tactics are the methods employed for his 
destruction by a force composed of all arras, tliat is, of 
infantry, artillery, and cavalry. Each of these possesses 
a power peculiar to itself, yet is dependent, for the 
full development of its power, to a greater or lesser 
degree upon the aid and co-operation of the rest. In- 
fantry and artillery, unaccompanied by cavalry, if opposed 
by a force complete in all arms, are practically helpless, 
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always liable to surprise, and whether attacking or de- 
fending, hampered by ignorance of the enemy’s move- 
ments and bewildered by uncertainty. Cavalry trained 
to fight as infantry, and carrying a magazine rifie, is tho 
ideal arm. But without artillery tlio most mobile cavalry 
cannot be expected, in ordinary circumstances, either to 
hold or to storm a position; and, when fighting dis- 
mounted, the necessity of protecting the horses so cramps 
its freedom of movement that it is less cifective tlian 
infantry. 

It is essential, then, for decisive success that every 
force which takes the field against an organized enemy 
should be comi)osed of tho three arms. Their proportion 
relative proportions in tho armies of the great ottho 
Powers stand as follows : — three nrmo. 

5 to 6 guns i)cr 1000 infantry soldiers; 

1 cavalry trooper per 6 infantry soldiers. 

These proportions have undci’gone a marked change 
' during the past hundred years. The number of guns 
has been very largely increased, while that of the cavalry 
has been slightly diminished. It is probable, however, that 
tho proportion of tho latter will soon be restored to the 
old standard, and in small armies will very greatly ex- 
ceed it. The reason for these disturl>ances is not far to 
seek. Before the introduction of tho breechloader and 
tlie rifled cannon, the three arms of the service employed 
very different metliods of combat. The infantry de- 
jxiiided j)rincipally on tho l>ayonct; tho cfivalry on tho 
lance or sabre ; the artillery on fire. Since tho advent of 
the small-bore rifle and the quick-firing gun there is 
practically but one method, common to all arms. The 
bayonet and the sabre still have their part to i)lay ; but 
in almost every phase of the combat both infantry and 
cavalry, as well as tlie artillery, must rely on fire, and on fire 
alone, to compass the enemy’s overthrow. All movements 
and all manceuvres have but one end in view, the de- 
velopment of fire in greater volume and more effectively 
directed than that of tho oi)posing force ; and it is 
“superiority of fire,” to use the technical term, that 
decides the conflict. 

For the atUiinment of this superiority no further rule 
can be laid down than that the three arms must com- 
bine. In war every situation differs. Mtyral, Comhinm~ 
ground, numbers are never identical, and it is tloo of 
these considerations that form the basis of the /Aiw 
problems with wdiich a general has to deal. Of 
all errors in the conduct of war, none is more pernicious 
than the attem])t to fight battles according to a scaled 
jiattcrn. Even the formations in which troops approach 
the enemy, or occujiy a position, must vary with the 
circumstances. In like manner, it is impossible to dic- 
tate a normal procedure for the combination of the three 
arms. Certain i)rinciples demand respect, for to infringe 
them generally si»ells disaster. But even this rule is not 
absolute. Great victories have been won not merely in 
si)ite of great principles being disregarded, but because 
they have been disregarded; and those are tho greatest 
generals who have known when and where to discard the 
accepted maxims of war. Yet it w^ould be very far from 
the truth to say that they did so because the principles 
embodied in those maxims had no weight with them. 
On the contrary, Napoleon, for instance, unfolded much 
of his practice of the art of war in a series of maxims, 
and the volume containing this series was Stonewall 
Jackson’s constant companion in the field. We are not, 
however, to conclude that these great soldiers invariably 
shaped their conduct in accordance with tho precepts 
they so diligently studied. They looked on them as warn- 
ings of the dangers that generally follow certain courses 
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of action, rather than as finger-posts showing the path to 
be pursued. When they formed their plans for defeating 
the enemy they undoubtedly w^eighed these warnings, in- 
stinctively, perhaps, rather than dclilKsratoly ; but whether 
they obeyed them or rejected them was a question of 
judgment. They were in no way bound by them. Far 
from it. They w^ould have no fetters cramping their 
intelligence and common-sense, for it was on their intelli- 
gence and common-sense, and on no normal procedure 
and hard and fast rules, that they -relied to solve the 
problems of war. And herein is the key to successful 
combinations on the battlefield : the habit of using tlie 
wits, of subordinating the rules of theory to the needs of 
the moment, and if necessary discarding them in iok>; 
the habit of improvising stratagems, of inventing on the 
S]_K)t new methods of attack and defence. Habit is all- 
powerful in war, especially under the excitement generated 
by the near presence of the enemy ; an<l it is undeniably 
the case that when conflict is imminent the average 
officer will act exactly as he has been accustomed to 
on the manoeuvre-grounds of peace. If he has l)een 
a<!CUstomed to stereotyped proceedings ; to a perfunctory 
reconnaissance oi the enemy and of the ground ; to 1)C- 
ginning the fight with the whole of his guns massed in 
a central position ; to handling his infantry in one in- 
variable formation ; to using his cavalry without reganl 
for their horses, he will probably do the same in action. 
The danger is great. A slavish adherence to set form 
and inelastic regulations had much to do with the de- 
struction of the Prussians at Jena and Auerstadt, of the 
Austrians in 1866, and of the French in 1870; and 
if ill-organized and half-trained levies have sometimes 
triumphed over highly -educated and wcll-disciidined 
soldiers, it is because the latter have come to look on wai* 
as a mechanical rather than an intellectual art, and have 
lacked all ix)wer of originality and resource in dealing 
with tactical difficulties. 

As w'e have already implied, the first principle of 
grand tactics is co-operation, i.e,, the full development of 
Modem force inherent in each arm at the right 

condltione place and the right time ; and before discussing 
0/ the the methods of producing this develo]»ment it 
bmttMMd.^r\^ be well to describe the ''./iiditions which 
affect it. The flat trajectory of the n..d,gaziiie rifle, smoke- 
less powder, and the quick-firing field gun, have wrought 
a greater change in tactics than did tlio substitution of 
the breechloader for the musket and of tlie rifled cannon 
for the smoothbore. With the older rifle, deadly as it 
was, the ground in front of a position was not thorouglily 
covered by bullets for more than 500 yards at most. 
Beyond that range, owing to the elevation of the tra- 
jectory, a great many bullets flow high over the heads 
of men even in an upright position. Nowadays, the 
ground for 900 yards in front of a strong line of in- 
fantry, provided that the rifles are held a few inches 
above the level, is so closely sw^ept by the sheet of lead 
as to bo practically impassable by men standing upright 
or even crouching. The long deadly zone of this hori- 
zontal fire, which every improvement in the firearm tends 
to increase, is the most potent factor in modern battle. 
Of little less importance is smokeless powder. The ab- 
solute invisibility of a skilful enemy renders reconnais- 
sance tenfold more difficult than heretofore. Smoko 
betrayed not only the })ositiou but the strength of the 
troops who held it ; the new powder tells nothing. 
Moreover, the rattle of rapid fire is most deceptive, for a 
few riflemen, or a few guns, firing at their utmost speed, 
give the idea of far larger numbers than are actually 
present. Again, at the crisis of the conflict the quick- 
firing field-piece is far more effective than the gun it 
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superseded. ^ On troops whose power of resistance is 
already strained to the utmost, on masses of men and 
horses, on crowds breaking to the rear, on a line suil- 
derdy assailed in flank, the constant liail of shells, oven 
if loss devastating than might bo imagined, is terribly 
demoralizing. Nor is greater range and grojiter accuracy 
without influence on moral. Enfilade fire, the most 
telling of all, is more easily brought to bear, and more 
deadly ; while the knowledge that, if onct? tliey are out- 
flanked, they can no longer reckon, o\\ing to the range 
of the enetny’s projectiles, on a secure line of retreat, 
tends to shake the iutvcs of the most stubborn fighters. 

Such art', the conditions of modern battle, and it is 
often urged that they are distinctly in favour of de- 
fensive tactics ; in other words, tliat the force 
which awaits attack can d(wel(>i> the full force 
of eiich arm with more facility than that which *aefence. 
delivers it. The contention may be true; but 
it is not always realized that anything which gives 
new strength to the defence at the same time adds some- 
thing to the advantages of tlic army N\hicli attacks. The 
net outcome of the improvements in rilli‘8, guns, and 
jjowder is that far fewer men are retiuired to hold a i)Osi- 
tion than of old. A direct (or frontal) attack against 
goejd trcKjps well-|) 08 tod, always a desperate uiid(*rtji.king, 
has now become suicidal. To a certain extent this favours 
the defence. A much larger number than formerly can 
be set free to act in reserve, and lo deliver lh(' counter- 
stroke; a much larger number Ilian fornuM-ly can be 
employed by tlie defenders in attack. This is to the 
gcx)d. But the assailant i>»-olils in an almost equal ratio. 
His strength has always lain in his [>ower of inanceuvriiig, 
of liiding his movements, and of massing suddenly against 
some weak ]x>int. To day his power of mameuvrhig is 
greater than before?. The increased strcMigth of the 
defence renders it conqiaratively easy for him to form 
with a part of his force an imjienetrable barrier behind 
which the remainder can move unobserved. He m^eds 
far fewer men and guns to cover his ceunmunications ; 
and a general counter-attack, delivered, like th(»se of 
Wellington, of the French in 1870, of Osman at Plevna, 
direct to the front, is very little to be dreaded. More- 
ON'er, the object of the assailant’s maiia'uvrcs will be to 
place portions of his force on llu? flank or flanks of the 
position he is attacking. If he can accomplish this, the 
effect, moral and jdiysical, of the enfilade tire he brings 
to Ixiar upon the enemy’s front will be far greater tlian that 
which attemU d a similar operation when firu was of less 
account. In sliort, the jn-ocess of cnvelopiiiciit is easier 
than it used to be ; and enveloi)ment, which means tliat 
the enemy is under fire from several directions, is minih 
more effective than in the past. 

It does not api>ear, then, tliat the new conditions are 
altogether in favour of the defender. To win a decisive 
victory and annihilate the enemy he must, at 
some time or another, leave liis jKJsitioii and 
attack. But the tiim;, if not the place, must 
dei)eiid on his adversary’s movements, and will 
only be disclosed during the progress of the battle. 
What time will be given the defender for the long 
preliminaries which attack against even a shaken force 
demands, for the preparation by artillery, for the massing 
of the infantry, for their deployment in lino battle, 
for the issue of adequate orders? Tacticians have long 
been puzzled over the rarity and inefiViCtivi’iiess of tin? 
counter-stroke in modern campaigns, ihe reason lies 
ill the increased j)Ower of the local defensive, even with 
the needle-gun and the slow-firing cannon. Witli the 
newer weapons this powrir is trebled. Ihe counter-stroke, 
therefore, is more difficult than ever ; and this difficulty, 
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combined with the greatly enhanced effect of envelopment 
fire, gives a marked advantage to the assailant. Resist- 
ance is more protracted thati heretofore, but defence, as 
a method of giving battle, is no stronger. 

The question will probably suggest itself, Why should 
envelopment bo the monopoly of the advancing army? 
The reply is easy. Save in exceptional circumstances, the 
force that surrenders the initiative and stands still in 
)K)sition will be too weak for far-reaching manoeuvres. 
Envelopment requires a numerical superiority or a vastly 
higher nwral ; and an army possessing these advantages 
must needs seek out its adversary and attack him, for the 
very simple reason that not otherwise can he bo brought 
to battle. Yet it is not to l)e understood that the numeri- 
cally inferior army is debarred from attacking; but it 
may be taken for granted that it will not do so until it 
sees the opfiortunity — the fruit, as a rule, of more skilful 
strategy — of falling on an isolated portion of the enemy’s 
forces. 

It would seem, however, that under the now conditions 
an army can split up into detachments with greater 
impunity than heretofore. Some of the most 
remarkable victories in history — Vittoria, Baut- 
2^^ ^ zen, Waterloo, the First and Second Manassas, 
Chancellorsville, Kiiniggriitz — have been won 
by two distinct forces, operating from difierent bases, or 
a 2 >proaching the field of battle from different directions, 
and crushing the enemy between them. This “sweep 
of the dragon’s wings ” is by no means an easy operation 
to put into successful practice. Von Moltke, indeed, has 
laid it down that the junction of two previously separated 
forces on the held of battle is the highest triumph of 
generalship; and Napoleon, although on more than one 
occasion he availed himself of the exi>edient, was never 
weary of pointing out the risk. It cannot, therefore, be 
questioned that separation has hitherto involved great 
dangers. Unless the separated forces acted in perfect 
unison, unless their leaders displayed the utmost activity 
and resolution, it was always to be apprehended that the 
one might l)C attacked and defeated before the other 
could intervene. At Waterloo, for instance, some of the 
IVussian generals, when they readied the neighbourhood 
of the held, and saw, as they believed, the British re- 
treating, were for turning back immediately. Again, the 
timidity of Ney in finding himself separated from the 
main army made Bautzen a barren victory ; and if there 
is one thing more conclusively proved by military history 
than another, it is tliat without determined, energetic, and 
skilful leaders, without superiority of nwroly or great 
superiority of numbers, movements entailing sejiaration 
were, under past conditions, very likely to end in disaster. 
To a certain extent tliis stiU holds good, for human 
nature, in war, recoils from nothing so much as from 
isolation. Nevertheless, the use of the field telegraph 
has done much to modify the risks that were formerly 
attendant on such manoeuvres, and the increased strength 
of the local 'defensive has brought them within the scope 
of everyday tactics. It may be assumed, therefore, that 
the directors of future campaigns will have always in 
view the advantages to be derived from hurling a fresh 
force, whose approach, if possible, has been concealed 
until it opens fi^, against the enemy’s flank and rear; 
and the sudden onset of Blucher at Waterloo, of Lee at 
the Second Manassas, of Stonewall Jackson at Chancellors- 
ville, of the Crown Prince of Prussia at Kbniggrftts^ will 
be the ideal of the decisive act of bfittle. 

It is to be observed, however, that successful concentric 
movements have been carried out more frequently by a 
force acting on the odfeiimve than the defensive. In the 
first place, as has been said above^ an army which adopts 
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the offensive has usually the superior numbers or the 
superior morale and it consequently incurs less risk from 
separation. In the second place, it is usually superior in 
cavaJi'y, and is thus able to prevent all knowledge of the 
separation from reaching the enemy, as well as to conceal 
the march of the outflanking column. We may conclude, 
therefore, that it is only when the defender has the more 
{>owerful cavalry, and is at least equal to his adversary 
in numbers and in morale that he will dare to deliver a 
concentric counter-stroke. 

The army, then, which assumes the strategical offen- 
sive has, as a general rule, the best chance of employing 
this most effective manoeuvre ; but much 
dej>ends on tlio quality and handling of the ^/oport- 
cavalry. If the cavalry is so armed and 
trained that it is capable of holding off the 
enemy’s s(^outa and patrols, a tactical surprise may bo 
effected, and surprise is far more than half the battle. 
And surprise is not only of the very greatest importance 
in offensive operations from different bases, but in every 
species of attack. An ordinary enveloidng movement for 
which a portion of the main army is detached after it 
reaches the vicinity of the battlefield, is much more 
likely to be effective if the troops making it are j)rotected 
from observation up to the last moment. Cavalry, then, 
sharing the enormous defensive power conferred by a low 
trajectory and rapidity of fire, play a r»Me in grand tactics of 
which the irni)ortance can hardly be over-estimated. They 
make it possible for a general to adopt the most brilliant 
of all manoeuvres, the concentric attack, and to make that 
attack, as indeed all other attacks, more or less of a 
surprise. 

But to protect the troops in rear from observation is 
not the only duty of cavalry. Reconnaissance of the 
enemy’s position is the foremost of its functions, and the 
occupation of points of tactical vantage, such as hills, 
woods, villages, <kc., behind which the main army can 
deploy in security, or the outflanking columns march un- 
observed, is not far behind. The pmsuit, too, falls U|x>n 
the mounted arm, the destruction of the enemy’s trains, 
the capture of his guns, the spreading of demoralization 
far and wide. But most important, perhaps, of all its 
functions are the manoeuvres which so threaten the 
enemy’s line of retreat that he is compelled to evacuate 
his position, and tliose wdiich cut oft* his last avenue of 
escaije. A cavalry skilfully handled, as at Aijpomattox 
or Paardeborg, may bring about the crowning triumph of 
grand tactics, viz., the hemming in of a force so closely 
that it has either to attack at a disadvantage or to 
8un‘ender. 

The cavalry attached to an army on the defensive acts 
on much the same lilies, furnishing a large proportion of 
the outpost or advanced troops, and making use of its 
mobility to prolong the line of battle when a flank is 
threaten^, and of its power of defence to hold back any 
force which may attempt to work round in rear. In a 
word, the cavalry of the defence endeavours to obstruct 
that process of envelopment which the cavalry of the 
attack endeavours to complete. 

It has long been understood that to attain the superior- 
ity of fire over a vigilant enemy in a strong position, a 
heavy artillery bombardment is as absolutely - ^ 
essential a preliminary as a thorough reconnai»' 
sance. It has not, however, been always realised mrtiamy 
that unless the infantry co-operate, the artillery 
is not likely to produce the lightest result. If 
the infantry is kept behind the guns, or at such a distance 
from the position that it cannot pass quickly to the assault, 
the enemy during the caniloiiade will keep his troops 
under cover, perhaps leaving his trenches unoccupied, and 
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thus present no target to the guns. It is an important 
principle, therefore, of combined tactics that the infantry 
should co-operate -with the artillery in the preliminary 
bombardment, for by this means only will the enemy be 
compelled to man his defences, to show himself above 
his parapets, and thus expose himself to the demoralizing 
effect of shrapnel. 

Again, however thorough the artillery preparation may 
have been, it is not likely to have caused such losses that 
the defender’s fire will be altogether innocuous when the 
attacking infantry advances. In fact, the assailant will 
probably suflPer very heavily, for infantry advancing to 
the attack — that is, before it has established a strong 
firing line at decisive range (within 800 yards) from 
the enemy’s position— can do nothing towards attaining 
the superiority of fire. Over 800 yards, if the enemy is 
well covered, its fire will be practically harmless, for the 
very good reason that the men will see no target at which 
to aim. But if the artillery co-operate by pouring a heavy 
and concentrated fire on the defender’s lines, and, if 
necessary, by pushing forward batteries or guns to the 
most effective range, it will so disturb the aim of his 
riflemen as to secure the attacking troops from very heavy 
loss. We deduce, therefore, another principle : superiority 
of fire can only l)e gained by the close co-operation of the 
artillery and infantry at every stage of the attack. 

Nor is it the guns alone that should cover the infantry 
advance. Where the ground permits, a portion of the 
infantry should be detailed for this purpose before the 
remainder move forward. At 2000 yards telescopes and 
strong glasses can be used to locate the exact position 
of the enemy’s trenches ; the range, by means of mechani- 
cal appliances, can be accurately measured; and the tire (.{ 
the coraimuies can be controlled with the same ease as 
that of the machine-guns. Such fire is little less eff(»ctive 
than that of field or horse artillery. It may be less de- 
moralizing ; but, if the exact range can be ascertained, it 
will be more accurate, for infantry has not to contend 
with the technical dilficultios, fuzes, the errors of the day, 
&c., of the sister arm. Esi^ecially will it be effective 
when it enfilades, or strikes at an oblique angle, the front 
of the defence. We are justified, therefore, in laying 
down the secondary principle that long-range rifle fire is 
an important auxiliary to the artillery in covering the 
advance of attacking infantry. 

It cannot escape notice that the a])plication of these 
principles is intimately connected with the use of ground. 

If tliere are favourable positions for the artillery, 
ot ground localities adapted to the development of long- 

range rifle fire ; if the enemy’s line is so exiK)8ed 
and well-marked that the guns can fire over the heads of 
the attacking infantry until the very moment of assault ; 
or if it is open to enfilade, the co-o£)eration of infantry 
and artillery should be comparatively easy. But it is no 
simple matter, without constant practice, to recognize at 
a glance the capabilities of the ground,* and the manner 
in which the various physical features, hills, knolls, 
ridges, woods, should be employed in order to attain the 
sufjeriority of fire. 

If we look back on history, we cannot but bo struck by 
the exceedingly important part that the appreciation or 
neglect of the capacities of the ground have played in 
every campaign. The most brilliant victories have l>ccn 
won by manoeuvres which, if not suggested by the physi- 
cal features of the battlefield, -vv'ere at least deprived by 
the nature of the ground of half their risk. Rosbach, 
Leuthen, Austerlitz, Friedland, Dresden, Vittoria, Orthez, 
ChancellorsviDe, the Green Hills at Plevna, are examples. 
Nor can we fail to notice that the object of the great 
xuasters of tactics in carefully reconnoitring the enemy 


was to discover the key point or points of his iKwition, 
and to judge for themselves how each separate locality, 
wood, villa^, farm, or hill, might be turned to account 
and fitted into the plan of battle. In short, we sec in 
many most successful battles an almost methodical pro- 
gression from point to jK)int, each successive capture 
weakening the enemy’s position, and paving the way for 
a further and more decisive advance; and the mctluMl 
pursued seems to have bt?en in every case tl'o sfiiiio. “ By 
threatening the village on the left, and seizing the 
wo<3d in rear of it, T shall attract the enemy’s attention, 
and j^rhaps his reserves. As soon as T have suca^eded 
ill doing this, 1 shall attack the liill on his right, and 
having captured this, bring every available gun to bear 
upon the central ridge, and attack, under cover of their 
fire, in full strength.” This, or something very like it, 
appears to have l^en the ordinary mental process of such 
leaders as Frederick, Wellington, Napoleon, and Loo, and 
in many respects it is still eminently adapted to the field 
of battle. The difficulty of rccoimaissiince, the increased 
power of the defence against direct attack, the difficulty, 
owing to the wide front occupied by a defending force, of 
developing flank attacks, the general use of entrench- 
ments, will make the fight for eacih loctality long and ex- 
hausting; and it will consequently be necessary for a 
general to proceed with the utmost caution, and to make 
certani of securing one jioint of vantage before he attacks 
the next. The attack, moreover, of each point will con- 
sume far more troops in proportion to the strength of the 
army than heretofore. The whole army, indeed, may l>e 
employed in masteri^ single point, part keeping the 
enemy employed elsev.here, the remainder combining for 
the decisive attack. I’he battle, more often than not, will 
thus resolve itself into a distinct series of engagements, 
each raging round a different locality and each protracted 
over many hours. 

A systematic attack, wresting point after point, in tlie 
order of their importance, from the enemy’s jiossession, is 
iiot^ however, the only expedient by which the defensive 
may Ijo overcome. Surprise may be called into play. 
^Manoeuvring, whicli has been described as the ** antidote 
to entrenchments,” is likely to be a conspicuous feature 
in all skilful tactical operations. Feints wdll seldom lie 
neglected ; and niglit marches, preparatory to an atteck 
at dawn from an unexpected direction, will be constantly 
resorted to. With the exception of the* first, eacli one of 
these is made easier by the incn.*asod jKiwer of tJie local 
defensive, and by the enhanced difficulty of rcconnaissHiici*. 
A screen, btjhind which troops moving to a flank i»r making 
a night march will be secure from obstTvatioii or inter- 
ference, can be established in any ordinary country without 
much difficulty and maintained }>y (;oniparativt‘ly small 
numbers ; while no better means of deceiving the enemy, 
or of making feints effective, could have been invented 
than the magazine rifle, tin,* quick-firing gun, and smoke- 


ess |K)wder. 

Butwdiilothe latest productions of mechanical invontiem 
lave done much to h(*lp the general ()flensive, th(‘y 
lave by no means made combination easier, ami the 
uccess of the attack, as a rule, has ahvays depended on 
he c(»iiibinatioM between the units, be they ]»attalioiis, 
)rigadcs, or divisions, of which an anny is eomirt>sed. To 
ecure such combination has thm'cfore been the constant 
im of all tacticians. The ideal of many has heen 
i simultanoous attack against tlici front and flank, or 
rent and flanks, made on a uniform system, 
rith all the troops dispos(-*d in a unnorni 
riannor. They apparently assumed that every- 
hing must give way iKjfore the rush of ^ 

hat localities would be submerged ben^th the flood; 

S. IX. 21 
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that accidents of ground, even if utilized by the enemy, 
would never produce a serious check; in fact, that the 
effect of physical features might be ignored, and each 
separate attack from left, right, and centre might be 
expected to reach close quarters at approximately the 
same time. On the other hand, there are those who have 
taken into account both the ground and the flat trajectory, 
and who have taught that the normal, simultaneous 
system, described alx>ve, is far less practical than a system 
which gives to each unit its specific task, which allots 
that task in accordance with the ground and which 
arranges for combination by instructions which differ for 
every unit. In this system there is no uniformity, 
and it is therefore less simple than the other; but 
it is founded on sound principles. It docs not, indeed, 
etisure combination. But inasmuch as it takes each 
physical difficulty into consideration, and recognizes that 
battle is a succession of efforts, not one continuous 
rush, it is likely to come much nearer than the other. 
It is not a popular system. It is more complicated than 
the almost mechanical manoeuvres of the first ; it is less 
easy to practise in peace ; owin% to the lack of uniformity, 
it is much less picturesque ; and it makes large demands 
on the intelligence of all ranks. An officer commanding 
several units, if he wishes to make such use of the ground 
that each unit may support the others, and if he deter- 
mines to allot to each its siiecific task, must not only 
make a careful reconnaissance and think out a definite 
plan of action, but he must issue such clear and com- 
])rchensive orders that every subordinate commander will 
thoroughly understand the general design, the part he has 
himself to play, and the manner in which he is to co- 
o|jerate with others. By this means only can he ensure 
intelligent combination and resolute action ; but it is 
hardly necessary to say that to franm. adequate orders to 
this end requires a sustained intelle<^ual effort, plenty of 
previous practice, a cool brain, a mind which knows 
exactly what it wants to do and how it is to be doAe. 
Moreover, unless the commanders of units and those 
under them are well trained, even the clearest and most 
comprehensive orders will probably fail to produce the i 
desired lesults. 

There is one more point connected with the attack 
which demands notice. It should always be the aim of a 
general, even when in command of a much superior force, 
to destroy his enemy with as little loss as possible to 
himself. Napoleon prided himself on winning his great 
triumph at Ulm with *‘the legs of his soldiers,” and 
Moltke's stupendous victory at Sedan, where 104,000 
Frenchmen laid down their arms, with an additional loss 
in killed and wounded of 18,000, cost the Germans no 
more tlian 2800 lives. At first sight, then, it would 
appear that an attack on a strong position, especially if 
entrenched and prepared, should be consistently avoided, 
and the enemy manoeuvred out of it. And no doubt this 
is an excellent rule. Nevertheless, strategical reasons 
often forbid' delay ; and therefore, when time presses, it 
may hapi)en that the attack has to be delivered then and 
there, and the coTisequent sacrifice of life deliberately 
accepted. But it is worth noting that the necessity of 
taking time by the forelock is apt to produce undue h^te, 
disregard of ordinary precautions, and the neglect of 
essentml preliminaries, such as reconnaissance, the con- 
ception of a comprehensive plan of battle, and the issue 
of clear orders. Furthermore, a reluctance to incur losses 
often leads to a small portion only of the force being 
employed in the attack, and the remainder being either 
kept in reserve, or so timidly handled as to lend no assist- 
ance whatever to the assaulting troops. Such half-hearted 
tactics bring with them their own punishment. Even if 


the battle be won, the losses of the troops actually under 
fire are generally heavier than would have fallen on the 
whole army had it been resolutely enga^; while it is 
exceedingly unlikely that the victory be dedsiye. 
To take a strong position without suffering enormous 
losses demands the very closest co-operation of every 
element of force which the commander has at his disposal. 
What should be the object of such co-operation is a 
question of much interest. Under the old conditions the 
general idea of offensive tactics was by feints and 
secondary attacks to draw off the defender’s attention, 
and, if possible, his reserves, from the weakest point of 
the position, and then to attack that point with an over- 
whelming mass of men and guns. It would be too much 
to say that this principle is no longer applicable, for it 
will always be necessary that the full weight of the 
artillery, when once the little has become general, should 
be dii-ected against some particular portion of the defender’s 
line; but envelopment, and the capture of good fire- 
positions,” cspecidly of localities which favour enfilade or 
oblique fire, are a far surer and much less costly means, 
against good troops, of attaining that superiority of fire 
which decides the victory. 

The grand tactics of the defence, of which the soul is 
the counter-stroke, are in many respects similar to those 
of the attack. The assailant at the outset 
occupies certain localities, and so long as he 
holds out he covers his communications, and the 
greater part of the force is available for active operations. 
The defender acts in much the same fashion. He occupies 
a position which protects his communications, and if 
|)ossible threatens the communications of his adversary, 
and, using th's position as a pivot of manoeuvre, he keeps 
a large force in hand for the counter-stroke. It is in the 
employment of the force in hand that the great difference 
arises between an active and a passive attitude. The 
defender can seldom decide, when he takes up his 
position, at what moment and at what place he will let 
this force slip; Us adversary, on the other hand, can 
determine the exact r61o of every unit before a shot is 
fired. It is most imjjortant, therefore, that the force 
detailed for the counter-stroke should be kept absolutely 
distinct from the garnson of the pivot of manoeuvre, that 
it should be in every respect mobile, and be used for no 
other purpose than delivering a vigorous attack at the 
place and at the time a good opportunity offers. Whether 
it should be tied down to one particular spot is a debate- 
able question. Some part of the battlefield may be more 
favourable to counter-attack than another, and it is of 
course desirable, when the blow is struck, to aim at the 
enemy’s line of communication and his strategic flank. 
But the opening for the counter-stroke is more often offered 
by the enemy’s mistakes than by the ground, and it is 
impossible to predict where mistakes are likely to be 
made. Wo might say, then, that the force set aside for 
the counter-stroke, unless it come from a distance, like 
Blucher’s army at Waterloo, should be posted where it 
can rapidly intervene on anyjpart of the l^ttlefleld. Yet 
in conflicts fought over a very wide front this would 
manifestly be impossible; and, as a matter of fact, the 
whole question is so dependent on local circmnstances 
that no rule can be laid down. It is clear, however, that 
the value of mounted troops in this respect is very great. 

It has been suggested that the attack will draw more 
advantage from feigned attacks than heretofore ; but it is 
not the attack alone that will derive benefit 44 p^ 
from the power of deception that lies in quick- tnata** 
firing weapons. By detadhing small mobile sstf 
forces to tactical points beyond the flanks, and 
by pushing them forward in advance of the main line of 
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defence, the diiHcoltiee of reoonnaiesanoe on the part of 1 
the assailant will be largely increased ; and it will be 
always on the cards that uncertainty and the loss of 
time may betray him into undue extension, dissipation of 
strength, and purdy frontal attacks on the strongest 
points of the position. In ordinary country, where troops 
can manoeuvre with facility, a few quick-firing guns, con- 
stantly changing their position, will add enormously to 
the effect of these false fronts ” and false fianks,” and 
it may here be stated that the mobility of field and horse 
artillery confers a great advantage on the defender. In 
ordinary circumstances, that is, when he is outnumbered 
in guns, it is questionable whether he is likely to gain 
anything by accepting a duel with the opposing batteries. 
His heavy artillery should be sufficient to protect the 
front and fianks of the central fortress — his pivot of 
manoeuvre — ^leaving the remainder available to prevent 
the assailant from securing strong tactical points and 
to prepare the counter - stroke. Especially will it bo 
important for the artillery to keep down enfilade and 
oblique fire, and cover should always be provided whence 
guns can sweep with shrapnel the hills or ridges 
which lie beyond the fianks, but within range. The 
artillery of Ihe defence, in fact, should be handled on 
the same principles as the light artillery which forms 
part of the armament of a fortress, and it should only 
bo concentrated when it is clear that the enemy is about 
to deliver a resolute attack against some one point of 
the position, or just previous to the counter-stroke. In 
both cases as many guns as possible should co-operate. 
The assailant will endeavour to cover the advance of his 
infantry by overwhelming the entrenchments with the 
fire of a mass of guns, and this the defender’s artillery 
must do its best to render inaccurate and harmless, leav- 
ing the enemy’s infantry alone until it is clear that the 
advance is progressing, and that the J|$ack is gaining 
the upper hand. For the couiiter-strokT^ncentration is 
even more important. As a rule, the time for preparation 
will be short, and yet preparation is as essential as in the 
attack ; the more guns, therefore, that can be brought into 
action, the loss likelihood of failure. It is true that the 
counter-stroke, as a rule, will only have to deal with 
troops shaken by long fighting or by repulse ; but behind 
them will be the batteries, undemoralized, probably superior 
in numbers, and maintaining an iron grip on the ground 
already won. The combination, then, of infantry, cavalry, 
and artillery should be as carefully planned in the counter- 
stroke as in the attack. Superiority of fire must be 
attained by a skilful use of the ground, by enveloping 
and enfilading the point of attack. (g. f. b. h.) 

Tafalla, a town of Spain, in the province of 
Navarra, south of Pamplona, on the liver Oidacos, with 
a station on the railway from Saragossa to Alsasua. 
Population (1887), 6496; (1897), 5758. The surround- 
ing country is hilly and well cultivated, producing 
much wheat, good wine, olives, fruit, and vegetables. 
There are in the town saw-mills, manufactm'es of 
alcohol and brandies. The old walls with a few towers 
and a citadel on a hill outside are still standing. In 
the parish church of Santa Maria and San Pedro there 
are some fine bas-reliefs and a Greco-Boman altar front. 
There is a modern town hall on a large square. There 
is an old palace of Carlos el Noble now in ruins, and 
some convents are worthy of notice. Tafalla is an 
ancient city, first mention^ in the historical documents 
of Navarre in 1040. It played a conspicuous part in 
meduDval wars between Navarre, Aragon, and Franco 
even. It was often besieged and taken by the kings of 
Navarre and their rebel vassals. In 1512 it })aBsed into 


the hands of the kings of Castille with the rest of 
Spanish Navarre. 


^ TafllAlt (t.c., “The Country of the FfiAli,” as its 
ii^bitants are called because descended from the Arabian 
tribe of Hil&l, settled here in the 11th century), formerly 
kiiown as S^ilmdsa, the most important oasis of the 
Moroccan Sahara, ten days* journey south of Fez, across 
the Atlas. It is celebrated for its large and luscious dates, 
to the successful cultivation of which, soon after the arrival 
of an ancestor of the reigning dynasty of Morocco (hence 
c^led the Fil&li Shareefs, ue,, descendants of Mohammed), 
ctre, A.D. 1250, this dynasty owes its rise to power. Instead 
of living in towns, its bellicose inhabitants occupy fortified 
buildings and are constantly at war. 


Tahiti ■ — The French establishments in Oceania con- 
stitute a colonial government embracing the Society 
Archqxjlago, with Tahiti, the most important of the 
Windward Islands, the Leeward Islands, the Martjuesas, 
the Tuamotu Islands, the Gambier grouj), the I'ubuai 
Islands, liavavae, and lla[>a. These gioiips arc widely 
scattered, the Marquesas being 720 miles north-east of 
Tahiti; the nearest of the Leeward Islands, 60 miles 
north-west, and the Gambier Islands 850 miles south- 
east. The Tuamotu Islands are spretid over an area 
of 700 miles from north-west to south-east. The island 
of Tahiti was transferred to the Government of France 
by Pomare on 29th June 1880; the Marquesas were 
annexed, in 1842; the Gambier Islands in 1894; Ra})a 
in 1867 ; the Leeward Islands in March 1888, in accord- 
ance with an arrangement made tw'o years earlier by 
the cabinets of Great Britain and France; the Tubuai 
Islands in 1889. The establishments have altogether 
an area of 1520 square miles, with a }>opulation of about 
29,000. They are administered by a governor who resides 
at Papeete in Tahiti, and is assisted by a director of the 
interior, a judicial head, and a privy council. In 1885 
an elective general council was created, consisting of 18 
members, 10 for Tahiti, 2 for the Marquesas, 4 for Tuamotu, 
1 for the Gambier Islands, 1 for Tubuai and Kapa. The 
tribunals (superior, first instance, and justices of peace) 
are now all French, the native courts having l^een bu}>- 
pressed under a convention of 1887. Schools are in 
general in the hands of religious orders, in particular 
tliat of St Joseph of Cluny foi* girls’ schools. The local 
budget balanced in 1900 at 1,237,456 francs; the ex- 
}}enditure of France amounts to about 800,000 francs 
yearly. 


Tahiti has an area of 600 square miles, with ma^niheent vegeta- 
tion and picturesque scenery. The fertile lands have an area of 
about 25 square miles, but only 2 or 3 square miles are under 
cultivation, the crops being cocoanuts, oranges, sugar, and vanilla. 
Cotton, coffee, and tobacco growing have been aV>aiidoned. From 
the cocoanut copra and flour are made, and from the sugar-cane 
both sugar and nun. For some years the orange crop has ateadily 
increased. Cattle are scarce ; the induatries comprise sugar works, 
brick works, and printing-offices, and the Tahitians prenare flour 
and n»ake straw hats. The natives, however, are not fond of work, 
and thi.^ fact accounts for the backward condition of agriculture. 
In 1900 Tahiti had a population of 10,750, of whom 4282 were at 
Papeete, the coital ; of these 2490 were French or the descendants 
of French. TTie trade of this port amounts to about £240,000 
a year, of which about half is for exports. The staple exports 
are copra, 40 per cent. ; mother-of-pearl, 80 per cent. ; vanilla, 17 
l»er cent. ; cocoanuts, oranges ; while the imports are tissues, 27 per 
cent. ; farinaceous foods, 12 per cent. ; wines, 6 F** ^ 

United States send to the port goods to tlio value of £52,000 per 
annum ; France, £28,000 ;^ew Zealand, £20,000 ; Great Bntain, 
£3200. The shipping, exceeding 80,000 tons, derives its import- 
ance from the situation of Papeete in the Pacific. The port has 
a slip for repairing and a coal dep6t. Tahiti is 
a weekly semce with Moorda, and by other services with other 
French establishments. It has communication also with San 
Francisco, Noumda, and Auckland. has an aiw of 60 

square miles, of which 18 are cultivable. The coffee and cotton 
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area descends low. The island contains 1596 inhabitants grouped 
around Papetoai, the capital. The chief produce of the Windward 
Islands is copra. Raiatea and Tahaa have 2300 inhabitants; 
Huahine, 1300 ; Bora Bora, which arose in 1890, 800. 

The Tubmi or AvatraX Islands are all very small, their total 
area being under 100 square miles, but they bristle with mountains, 
reaching at B^uroutore a height of 1300 feet. They contain 2800 
inhabitants, and are rich in cocoanut trees and iron wood. The 
seat of administration is Rotoava. 

Rapa (15 square miles) is an old crater, 2000 feet high. It has 
192 inhabitants, and possesses a coal mine. 

The Tvamolu Islands or Low Archipelago produce cocoanuts, 
mother-of-pearl, and ttcarls. The {K>pulation exceeds 7000. 

The Oannhier Islauus, with an area of 6 square miles and a jiopu- 
lation of 460, yield annually about £16,000 worth of mother-of- 
pearl. 

Tiie Marquesas have 5246 inhabitants, and jtroduce oranges, 
cocoanuts, and yams. Cattle are comparatively numerous, over 
2000 ; and the natives are skilful in tiie construction of whale- 
boats. The commerce exceeds £20,000. The capital, Taiohae, has 
493 inhabitants. 

See IIaurioot. itablissemerds Fran^ais en Odanie. Paris, 
1887. — Le Cuartibu. TaJvUi. Paris, 1887. UAnn6e ColoniaXe^ 
1900, 

TaIvIi a royal and parliamentary burgh of Boss and 
Cromarty, Scotland, near the Dornoch Firth, 44 miles 
N.N.E. of Inverness by rail. The shrine of St Duthus 
is a roofless ruin, and the collegiate church of St Duthus 
dates from about 1360. The public buildings arc of con- 
siderable architectural merit, notably a court house, a 
public hall, and the endowed academy. The industries 
include distilling and the manufacture of aerated waters. 
The town has a valuable “common good” in the shaj^o 
of lands and fishings. The rainfall is one of the lowest 
in the kingdom. Population (1881), 2221; (1901), 1645. 

Talna, Hippolyta Adolphe (1828-1893), 

French critic and historian, the son of Jean Baptiste 
Taine, an attorney, was bom at Vouziers on the 21st 
of April 1828. He remained with his father until his 
eleventh year, receiving instruction from him, and at- 
tending at the same time a small school which was 
under the direction of M. Pierson. In 1839, owing to 
the serious illness of his father, he was sent to an 
ecclesiastical pension at Bethel, where he remained 
eighteen months. J. B. Taine died on the 8th of 
September 1840, leaving a moderate comj)etence to his 
widow, his two daughters, and his son. In the spring of 
1841 Taine was sent to Paris, and entered as a boarder 
at the Institution Math(i, where the pu])ils attended the 
classes of the College Bourbon. Madame Taine followed 
her son to Paris. Taine was not slow to distinguish 
himself at school. When he was but fourteen years old 
he had already drawn up a systematic scheme of study, 
from which he never deviated. He allowed himself tw^eiity 
minutes’ playtime in the afternoon and an hour’s music 
after dinner ; the rest of the day was sjient in work. His 
efforts met with brilliant success and prompt reward. In 
1847, as vetdran de rkAUrrique^ he carried off six first 
prizes in the general competition, the prize of honour, and 
three accessits; ho won all the first school prizes, the 
three science prizes, as well as two prizes for disserta- 
tion. It was at the College Bourbon that he formed 
lifelong friendships with several of his schoolfellows who 
afterwards were to exercise a lasting influence upon him : 
among these were PrtSvost-Paradol, for many years his 
most intimate friend ; Planat, the future “ Marcelin ” of the 
Vie Fomsienm; and Cornelis de Witt, who introduceil 
him to Guizot when the latter returned from England in 
1846. 

Public education was the career which seemed to lie 
open to Taine after his remarkable school successes. In 
1848 he accordingly took both his baccalaureat degrees, in 
science and letters, and passed first into the Nicole Normale ; 
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among his rivals, who passed in at the same time, were 
About, Sarcey, Libert, and Suckau. This was a brilliant 
epoch in the annals of the i^cole Normale ; among those 
of Taine’s fellow-students who afterwards made a name in 
teaching, letters, journalism, the theatre and i)olitics, <kc., 
were Challcmel-Lacour, Ch^sang, Aub4, Perraud, Ferry, 
Weiss, Yung, Gaucher, Gr&rd, Pr^vost-Paradol, and Levas- 
seur. Taine made his influence felt among them at once ; 
ho amazed everybody not only by his erudition, but by 
his indefatigable energy ; and not only by his prodigious 
industry, but by his facility both in French and Latin, in 
verse as well as in prose. Taine eiyoyed this period of 
his life to the full ; he revelled in the stimulating pleasure 
of feeling himself surrounded by young, keen, and audacious 
minds. His reading was immense. He devoured Plato, 
Aristotle, the Fathers of the Church, and he analysed and 
classified all that he read. He already know English, 
and set himself to master German in order to read 
Hegel in tlie original. The brief leisure he allowed 
himself was devoted to music. The rare quality of 
Taine’s intellect and his extraordinary industry placed 
him beyond the range of rivalry. The teachers of his 
second and third years, Doschanel, G^ruzez, Berger, 
Havet, Filon, Saisset, and Simon, were unanimous in 
praising the nobility of his character, the vigour and 
the fertility of his intellect, the distinction of style with 
which his work was always stamped ; they were equally 
unanimous in finding fault with his unmeasured taste for 
classification, abstraction, and formula. The director of 
studies, M. Vacherot, gauged his capacity at the end of 
his second year with prophetic insight. He prophesied 
that Taine would ho a great savant, adding that he was 
not of this world, and that Spinoza’s motto, “ Vivre pour 
penser,” would also ho his. In the month of August 1851 
he came forward as a candidate for the fellowship in 
philosophy {agr&jaticm de pkilosophie) in company with 
his friends Buckau and Cambier. The jury was })reHided 
over by M. Portalis, and consisted of MM. B^nard, 
Franck, Gamier, Gibon, and TAbbd Noirot. Taine was 
declared to be admissible, together with five other candi- 
dates ; but in the end only two candidates were admitted, 
his friend Suckau and Aub6. This decision created 
almost a scandal. Taine’s reputation had already spread 
l)eyond the college. Everybody had taken for granted 
that he would bo admitted first. The fact was that his 
examiners sincerely considered his ideas to be absurd, 
his style and method of handling a subject dry and tire- 
some; they declared that he was incajiable of teaching 
philosophy, and an unlikely candidate ever to succeed 
in a competition for a fellowship. Four years later this 
fellowship was abolished. 

The Minister of Public Instruction, however, judged 
Taine less severely, and appointed him provisionally to the 
chair of philosophy at the college of Toulon on 6th October 
1851 ; but he never entered U|)on his duties, as he did not 
wish to l:»e so far from his mother, and on 13th October he 
was transferred to Nevers as a substitute. Two months 
later, on the 27th December, occurred the coup d*eUit^ after 
which every university professor was regarded with sus- 
picion ; many were suspended, others resigned. In Taine's 
opinion it was the duty of every man, after the plebiscite 
of the 10th December, to accept the new state of affairs 
in silence; but the universities were not only asked foi 
their submission, but also for their approbation. At 
Nevers they were requested to sign a declaration express- 
ing their gratitude towards the President of the Bepublic 
for the measures he had taken. Taine was the only one 
to refuse his endorsement. He was at once marked 
down as a revolutionary, and in spite of his success as a 
teacher and of his popularity among his pupils, he was 
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transferred on 29th March 1852 to the lyc^ of Poitiers he acquired also a knowledge of physiology in following 
as professor of rhetoric, with a sharp warning to lie a course of medicine. In 1854 he was ordered for his 
careful for the future. Here, in spite of an abject com- healtli to the Pyrenees, and Hachotte, the publisher, 
pliance with the stri igent rules imposed upon him, he asked him to write a guide-book of the Pyrenees. Taine’s 
remained in disfavour, and on 25th September 1852 he book bore little resemblance to a guide-book. It was a 
was appointed assistant professor of the sixth class at the c(.llection of vivid descriptions of nature, historical anec- 
lycee of Besan^on. This time he could l)ear it no longer, dotes, graphic sketches, satirical notes on the society which 
and he applied for leave, which was readily granted him frequents watering-places, and underlying the whole book 
on 9th October 1852, and renewed every year till his was a vein of stern philosophy ; it was published in 1855. 


decennial appointment came to an end. It was in this 
l)ainful year, during which 
Taine worked harder than 
ever, that the fellowship of 
]>hilosopliy was abolished. 

As soon as Taine heard of 
this he at once began to 
prepare himself for the 
fellowship in letters, and to 
work hard at Latin and 
Greek themes. On 10th 
A]>ril 1852 a decree was 
imblishod by which three 
years of preliminary study 
were necessary before a can- 
didate could compete for the 
fellow'ship, but by which a 
doctor^s degree in letters 
counted as two years. Taine 
iininedialely set to work at 
his dissertations for the doc- 
tor’s degree ; on the 8th J une 
(1852) they were finished 
and 150 imges of French 
]>rose oil the Sensations 
and a Latin essay were sent 
to Paris. On the 15th July 
he was informed that the 
tendency of his Essay on the 
Sensations made it iin|)Os- 
sible for the Sorbonne to 
accejit it, so for the moment 
he laid this work aside, and 
on 1st August he began an 
essay on La Fontaine. He iiippot.vtk a 

tlien started for Paris, where (From a2>hotograph by hr 

an api)ointment whicli was 
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The year 1854 was an important one in the life of 
Taine. His enforced leisure, 
~~ the necessity of mixing 

with his fellow-men, and of 
travelling, tore him from 
his cloistered existence and 
brought him into more direct 
contact with reality. His 
mcthfxl of expounding philo- 
sophy underwent a change. 
Instead of employing the 
methoii of deduction, of 
starting with the most ab- 
stract idea and following it 
step by step to its concrete 
realization, henceforward ho 
starts from the concrete 
reality and jirocecds through 
a succession of facts until he 
arrives at the central idea. 
His style also became vivid 
and full of colour ; ho shows 
that he is acutely sensible to 
the outward manifestations 
of things and depicts them 
in all their relief. Simul- 
taneously with this change 
in his works his lifo became 
less self-centred and solitary. 
He lived with his mother 
in the Isle Saint-Louis, and 
now he once more associated 
with his old friends, Planat, 
PriWost-Paradol, arid About. 
fiB Tainr. He made the acquaintance 

Clfment et Cie., ParU.) of Renan, and through 

Renan that of Sainte-Beuve, 


eciuivalent to a susiiension awaited him. His university 
career was over, and he w^as obliged to devote himself 
to letters as a jirofession. In a few months his two dis- 
sertations, De peraofiis Platmicis and the essay on La 
Fontaine’s fables were finished, and on .*10th May 1853 
he took his doctor’s degree. Tlus was the last act of his 
university career ; his life as a man of letters was now 
to begin. 

No sooner hail he deposited his dissertations at the 
Sorbonne than he began to write an essay on Livy for one 
of the competitions set by the Academy; in this work 
ho display^ a new side of his extensive erudition. 
Hero again the moral tendency of his work excited 
lively opposition, and after much discussion the com- 
petition was postponed till 1855; Taine toned down 
some of the censured passages, and the work was 
crowned by the Academy in 1855. The essay on Livy 
was published in 1856 with the addition of a preface 
setthig forth determinist doctrines, much to the disgust 
of the Academy. In the beginning of 1854 Taine, after 
six years of uninterrupted efroHs, broke down and was 
obliged to rest ; but he found a way of utilizing his en- 
forced leisure : he let himself >.e read to, and for the first 
time his attention was attracted to the French Revolution ; 


and ho renewed friendly relations with !M. Havet, who 
for three months had been his teacher at the iiiccde 
Norinalc. These years (1855-66) were Taine’s i»eriod8 of 
greatest activity and happiness in production. On 1st 
I February 1855 Ik; juilJishcd an article on La Bruy ere in 
1 the Eevue de Vlminiciion Puhlique. In the same year 
he i)ub]ished seventeen articles in this review and twenty 
in 1856 on the most diverse subjects, ranging from 
Menander to Macaulay. On 1st August 1855 he pub- 
lished a short article in the Rews den PetLX Memdes on 
Jean Reynaud. On 3rd July 1856 appeared his first 
article in the D4ltaU on Saint-Simon, and from 1857 on- 
wards he was a constant contributor to that journal. But 
he was seeking for a larger field, which would afford scojie 
for tlie develojniKJnt of his theory' on race, ]»eriwl, en- 
vironment, and the dominating faculty. On 17th January 
1856 his history of English literature was announced, 
and from 14th Januaiy 1855 to 9th Octol^er 1856 he 
published in the Revue de Vlneirwition Puhlique a series 
of articles on the French philosophers of the 19th century, 
which appeared in a volume at the b(;ginning of 1857. 
In tbi a volume he energeti<!ally attacked the^ 
which underlie the philosophy of Victor Cousin and his 
school with an irony which amounts at times to irreverence. 
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area descends low. The island contains 1596 inhabitants grouped 
around Paiietoai, the capital. The chief produce of the Windward 
Islands is copra. Raiatea and Tahaa have 2300 inhabitants; 
Huahine, 1300 ; Bora Bora, which arose in 1890, 800. 

The TSfbum or Austral Islands are all very small, their total 
area being under 100 square miles, bui they bristle with mountains, 
reaching at Bouroutore a height of 1300 feet. They contain 2300 
inhabitants, and are rich in cocoanut trees and ironwood. The 
seat of administration is Rotoava. 

Mapa (15 square miles) is an old crater, 2000 feet high. It has 
192 inhabitants, and possesses a coal mine. 

The Tua7notu Islands or Low ArchipekLgo produce cocoanuts, 
mother-of-pearl, and Tiearls. The population exceeds 7000. 

The OamMer Islanas, with an area of 6 square miles and a popu- 
lation of 460, yield annually about £16,000 worth of mother-of- 
pearl. 

The Marquesas have 5246 inhabitants, and produce oranges, 
cocoanuts, and yams. Cattle are comparatively numerous, over 
2000 ; and the natives are skilful in the construction of whale- 
boats. The commerce exceeds £20,000. The ca}>ital, Taiohae, has 
493 inhabitants. 

See Haitkioot. isuiblissemtnts Fran^ais en Ocianie, Paris, 
1887. — Lb Ohabtibr. TaJiiti, Paris, 1887. VAnnde Cotomale^ 
1900, 

TaIiIi a royal and parliamentary burgh of Ross and 
Cromarty, Scotland, near the Dornoch Firth, 44 miles 
N.N.E. of Inverness by rail. The shrine of St Duthus 
is a roofless ruin, and the collegiate church of St Duthus 
dates from about 1360. The public buildings are of con- 
siderable architectural merit, notably a court house, a 
public hall, and the endowed academy. The industries 
include distilling and the manufacture of aerated waters. 
The town has a valuable “common good” in the shape 
of lands and fishings. The rainfall is one of the lowest 
in the kingdom. Population (1881), 2221; (1901), 1645. 

Taiffii^ Hippolyte Adolphe (1828-1893), 

French critic and historian, the son of Jean Baptiste 
Taine, an attorney, was bom at Vouziers on the 21st 
of April 1828, He remained with his father until his 
eleventh year, receiving instruction from him, and at- 
tending at the same time a small school w'hich was 
under the direction of M. Pierson, In 1839, owing to 
the serious illness of his father, he was sent to an 
ecclesiastical pension at Bethel, where he remained 
eighteen months. J. B. Taine died on the 8th of 
Septemlwr 1840, leaving a moderate comi)etence to his 
widow, his two daughters, and his son. In the spring of 
1841 Taine was sent to Paris, and entered as a boarder 
at the Institution Math6, where the pujnls attended the 
classes of the College Bourbon. Madame Taine followed 
her son to Paris. Taine was not slow to distinguish 
himself at school. When he was but fourteen years old 
he had already drawn up a systematic scheme of study, 
from which ho never deviated. He allowed himself twenty 
minutes* playtime in the afternoon and an hour’s music 
after dinner ; the rest of the day was si)ent in work. His 
efforts met with brilliant success and prompt reward. In 
1847, as vHdran de rhAtorique, he carried off six first 
pnzes in the general comj)etition, the prize of honour, and 
three accessits; he won all the first school prizes, the 
three science prizes, as well as two prizes for disserta- 
tion. It was at the College Bourbon that he formed 
lifelong friendships with several of his schoolfellows who 
afterwards were to exercise a lasting influence ui»on him : 
among these were PriJvost-Paradol, for many years his 
most intimate friend ; Planat, the future “ Marcelin ** of the 
Vie Parisienfie; and Cornilis de Witt, who introduced 
him to Guizot when the latter returned from England in 
1846. 

Public education was the career which seemed to lie 
open to Taine after his remarkable school successes. In 
1848 he accordingly took both his dacccUaurSat degrees, in 
science and letters, and passed first into the Ecole Normale ; 
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among his rivals, who passed in at the same time, were 
About, Sarcey, labert, and Suckau. This was a brilliant 
epoch in the annals of the Nicole Normale ; among those 
of Taine’s fellow-students who afterwards made a name in 
teaching, letters, journalism, the theatre and politics, <kc., 

I were Challomel-Lacour, Chassang, Aub4, Perraud, Ferry, 
Weiss, Yung, Gaucher, Gr&rd, Pr^vost-Paradol, and Levas- 
seur. Taine made his influence felt among them at once ; 
he amazed everybody not only by his erudition, but by 
his indefatigable energy ; and not only by his prodigious 
industry, but by his facility both in French and Latin, in 
verso as well as in prose. Taine cnjoycnl this period of 
his life to the full ; he revelled in the stimulating pleasure 
of feeling himself surrounded by young, keen, and audacious 
minds. His reading was immense. He devoured Plato, 
Aristotle, the Fathers of the Church, and he analysed and 
classified all that ho read. He already knew English, 
and set himself to master German in order to read 
Hegel in the original. The brief Icisui'O he allowed 
himself was devoted to music. The rare quality of 
Taine’s intellect and his extraordinary industry placed 
him beyond the range of rivalry. The teachers of his 
second and third years, Deschanel, G^ruzez, Berger, 
Ha vet, Filon, Saisset, and Simon, were unanimous in 
praising the nobility of his cliaracter, the vigour and 
the fertility of his intellect, the distinction of style with 
which his work was always 8tam{)ed; they were equally 
unanimous in finding fault with his unmeasured taste for 
classification, abstraction, and formula. The director of 
studies, M. Vacherot, gauged his capacity at the end of 
his second year with prophetic insight. He prophesied 
that Taine would be a great savant, adding tliat he was 
not of this world, and that Spinoza’s motto, “ Vivro pour 
penser,” would also ho his. In the month of August 1851 
he came forward as a candidate for the fellowship in 
philosophy {agrSgatim de philosophie) in company with 
his friends Suckau and Cambier. The jury was })re8ided 
over by M. Portalis, and consisted of MM. B4nard, 
Franck, Gamier, Gibon, and TAbb^ Noirot. Taine was 
declared to ho admissible, together with five other candi- 
dates ; but in the end only two candidates wei-e admitted, 
his friend Suckau and Aube':. This decision created 
almost a scandal. Taine’s reputation had already s})read 
lx3yond the college. EverylxJdy had taken for granted 
that he would be admitted first. The fact was that his 
examiners sincerely considered his ideas to be absurd, 
his style and method of handling a su}>ject dry and tire- 
some; they declared that he was incaimble of teaching 
philosophy, and an unlikely candidate ever to succeed 
in a competition for a fellowship. Four years later this 
fellowship was abolished. 

The Minister of Public Instruction, however, judged 
Taine loss severely, and appointed him ])rovi8ionally to the 
chair of i>hilosoi)liy at the college of Toulon on 6tli October 
1851 ; but he never entered upon his duties, as he did not 
wish to be so far from his mother, and on 13th October he 
was transferred to N overs as a substitute. Two months 
later, on the 27th December, occurred the coup d'etat^ after 
which every university professor was regarded with sus- 
picion ; many were 8usi)cnded, others resigned. In Taine*s 
opinion it was tlie duty of every man, after the ph'jbiscite 
of the 10th Deceml>er, to accept the new state of affairs 
in silence; but the universities were not only asked for 
their submission, but also for their approbation. At 
Nevers they wore requested to sign a declaration express- 
ing their gratitude towards the President of the Republic 
for the measures he had taken. Taine was the only one 
to refuse his endorsement. He was at once marked 
down as a revolutionary, and in spite of his success as a 
teacher and of his popularity among his pupils, he was 
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transferred on 29tlL March 1852 to the lyc^ of Poitiers 
as professor of rhetoric, with a sharp warning to be 
careful for the future. Here, in spite of an abject com- 
pliance with the stri *gent rules imposed niyon him, he 
remained in disfavour, and on 25th September 1852 he 
was ai)pointed assistant professor of the sixth class at the 
lycce of Besangon. This time he could bear it no longer, 
and he ap^died for leave, which was readily granted him 
on 9th October 1852, and renewed every year till his 
decennial appointment came to an end. It was in this 
l>ainful year, during which 
Taine worked harder than 
ever, that the fellowship of 
philosophy was abolished. 

As soon as Taine heard of 
this ho at once l)egan to 
prepare himself for the 
fellowship in letters, and to 
work hard at Latin and 
Greek themes. On 10th 
April 1852 a decree was 
published by which three 
years of preliminary study 
were necessary before a can- 
didate could compete for the 
fellowship, but by which a 
doctor^s degree in letters 
counted as two years. Taine 
immediately set to work at 
his dissertations for the doc- 
tor’s degree; on the 8th June 
(1852) they were hnished 
and 150 pages of French 
prose on the Sensations 
and a Latin essay were sent 
fb Paris. On the 15th July 
he was informed that the 
ttMdeiicy of his Essay on the 
Hensiitions made it impos- 
sible for the Sorbonne to 
aci^ept it, so for the moment 
he laid this work aside, and 
on 1st August h(5 began an 
essay on La Fofitaine. Ht? 
then started for Paris, where 
an ajjpointment which was 
e(]uivalent to a suspension aw'aitcd him. His university 
career was over, and he was obliged to devote himself 
to letters as a profession. In a few months his two dis- 
sertations, De pernonis Platmiicis and the essay on I^a 
Fontaine’s fables were finished, and on 30th May 1853 
he took his doctor’s degree. This was the last act of his 
university career; his life as a nuin of letters was now 
to begin. 

No sooner had he deposited his dissertations at the 
Sorbonne than he began to write an essay on Livy for one 
of the competitions set by the Academy; in this work 
he displayed a new side of his extensive erudition. 
Here again the moral tendency of his work excited 
lively opposition, and after much discussion the com- 
l)etition was postponed till 1855; Taine toned down 
some of the censured i>assage8, and the w'ork was 
crowned by the Academy in 1855. The essay on Livy 
was published in 1856 with the addition of a ])roface 
setting forth determiiiist doctrines, much to the disgust 
of the Academy. In the beginning of 1851 Taine, after 
six years of uninterrupted efforts, broke down and was 
obliged to rest ; but he found a way of utilizing his en- 
forced leisure : he let himself be read to, and for the first 
time his attention was attracted to the French llcvcJution ; 


165 

he acquired also a knowledge of physiology in following 
a course of medicine. In 1854 he wae ordered for his 
health to the Pyrenees, and Hachette, the publisher, 
asked him to write a guide-book of the Pyrenees. Taine’s 
hook bore little resemblance to a gaide-l)Ook. It was a 
collection of vivid descriptions of nature, historical anec- 
dotes, graphic sketches, satirical notes on the society which 
frequents watering-places, and underlying the whole book 
was a vein of stern philosophy; it was published in 1855. 

The year 1854 was an important one in the life of 
Taine. His enforced leisure, 
the necessity of mixing 
with his fellow-nmn, and of 
travelling, tore him from 
his cloistered existence and 
brought him into more direct 
contact with reality. His 
method of expounding philo- 
sophy underwent a change. 
Instead of employing the 
method of deduction, of 
starting with the most ab- 
stract idea and following it 
step by stej) to its concrete 
realization, henceforward he 
starts from the concrete 
reality and proceeds through 
a succession of facts until he 
arrives at the centjal idea. 
His style also became vivid 
and full of colour ; he shows 
that he is acutely sensible to 
the outwai'd manifestations 
of things and depicts them 
in all their relief. Simul- 
taneously with this change 
in his works his life became 
less self-centred and solitary. 
He lived with his mother 
in the Isle Saint-Louis, and 
nt)w he once more associated 
with his old friends, Planat, 
Prevost-Paradol, an<l A}>out. 
He made the acquaintance 
of Renan, and through 
Kenan that of Sainte-Beuve, 
and ho renewed friendly relations witli M. IJavet, wlio 
for three months had been his teacher at tlie Kcole 
Normale. These years (1855-56) were Taine’s peri(»ds of 
greatest acti>ity anil happiness in j)roductioii. On 1st 
February 1855 he }>u})lished an article on La Bruy^re in 
the Revue de Vlmti'uction Publique, In the stiine year 
he published seventeen articles in this review and twenty 
in 1856 on the most diveiso subjects, ranging from 
Menander to Macaulay. On Ist August 1855 he puK 
ILshed a short article in the Rew^ des Deux Monden oxi 
Jean Keynaud. On 3rd July 1856 appeared his first 
article in the Dehata on Saint-Simon, and from 1857 on- 
wards he >\as a constant contributor to that journal. But 
he was seeking for a larger field, which would aflibrd scoj)e 
for the development of his theory on race, i>erio<l, en- 
vironment, and the dominating faculty. On 17th January 
1856 his history of English literature was announced, 
and from 14 th January 1865 to 9th October 1856 ho 
published in the Revue de Vlrntruction Puhhque a series 
of articles on the French philosophers of the 1 9th century, 
which appeared in a volume at the lieginning of 1857. 
In this volume he energetically attacked the^ princi])!^ 
which underlie the j»hilosophy of Victor Cousin and his 
school with an irony which amounts at times to irreverence. 
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The book closes with the sketch of a system in which 
the metiiods of the exact sciences are applied to psycho- 
logical and metaphysical research. The work itself met 
with instantaneous success, and Taine became famous. 
Up till that moment the only important articles on his 
work were an article by About on the Voyage aux 
Fyrineee^ and two articles by Guizot on his Livy,^ 
After the publication of Lee PkUoeophee Fran^ie^ the 
articles of Bainte-Beuve in the Monitewr (9th and 16th 
March 1856), of Sherer® in the Bibliomique Univer- 
eelle (1858), and of Planche in the Revue dee Deux 
Mondee (1st April 1857) show that from this moment he 
had taken a place in the front rank of the new genera- 
tion of men of letters. Caro published an attack on 
Taine and Kenan, called ^'LTd^e ^ Dieu dans une Jeune 
£co1e,” in the Revue Cmlrniporavne of 15th June 1857. 
Taine answered all attacks by publishing new liooks. In 
1858 apixsared a volume of Eeeaie de Critique et d^Hie- 
toire; in 1860 La Fontaine et eee Fablee, and a second 
edition of his Philoeophee Frangaie, During all this 
time he was i^ersevering at his history of English litera- 
ture up to the time of Byron. It was from that moment 
that Taine’s influence began to be felt ; he was in constant 
intercourse with Kenan, Bainte-Beuve, Sherer, Gautier, Flau- 
bert, Saint-Victor, and the Goncourts, and gave up a little 
of his time to his friends and to the calls of society. A more 
liberal atmosphere was abroad, and in 1862 Taine came 
forward as a candidate for the chair of literature at the Poly- 
technic School, but M. de Lom^nie was elected in his ])lacc. 

The following year, however, in March, Marshal 
Kandon, Minister of War, appointed him examiner in 
history and German to the military academy of Saint 
Cyr, and on 26th October 1864 he succeeded Viollet- 
le-Duc as professor of the history of art and aesthetics 
at the £cole des Beaux Arts. He was to meet, never- 
theless, with renewed opjiosition. Renan’s appointment 
at the College do France and Taine’s candidature for 
the Polytechnic School had alarmed Mgr. Dupanloup, 
who in 1863 issued an Avertieeement d la Jeuneeee 
et aux Phee de FaniUle^ which consisted of a violent 
attack upon Taine, Kenan, and Littr^: Kenan was sus- 
pended, and Taine’s appointment to Saint Cyr would have 
been cancelled but for the intervention of the Princess 
Mathilde. In December 1863 his Hietoire de la Littera- 
ture Anglaiee was published, prefaced by an introduction 
in which Taine’s determinist views were developed in the 
most uncompromising fashion. In 1864 Taine sent this 
work to the Academy to compete for the Prix Bordin. 
M. de Falloux and Mgr. Dui>anloup attacked Taine with 
violence ; ho was warmly defended by Guizot : finally, 
after three days of discussion, it was decided that as 
the prize could not be awarded to Taine, it should not be 
awarded at all. This was the last time Taine sought the 
suffrages of the Academy save as a candidate, in which 
quality he appeared once in 1874 and failed to be elected, 
M4zi&res, Caro, and Dumas being the rival candidates ; and 
twice in 1878, when, after having failed in May, H. Martin 
being chosen, He was at last elected in Noveml^r in place 
of M. Lom^nie. In 1 866 he received the Legion of Honour, 
and five years later (October 1871), on the conclusion of his 
lectures in Oxford on Corneille and Kacine, the University 
conferred upon him its degree of D.C.L. 

The peri^ from 1864 to 1870 was perhaps the happiest 
of Taine’s life. He derived pleasure from his employment 
at the Beaux Arts and Saint Cyr, which occupied but a 
limited portion of his time and left ample leisure for 
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travel and research. In 1864 he spent three months 
(February to May) in Ital^, which furnished him with 
several articles for the Revue dee Deux Mondee from Decem- 
ber 1864 to May 1866. In 1865 appeared La PhUloeophie 
de VArt^ in 1867 Ulddal dome VArt^ followed by essays on 
the philosophy of art in the Netherlands (1868), in Greece 
(1869), all of which short works were republished later 
(in 1880) as a work on the philosophy of art. In 1865 he 
published his Nouveaux Eeeaie de Critique et d Hietoire ; 
from 1863 to 1865 appeared in La Vie Parieienfie the 
notes he had taken for the past two years on Paris and on 
French society under the sub-title of ^*Vie et Opinions 
de Thomas Fr4d4ric Graindorge,” published in a volume 
in 1867, the most personal of his bc^ks, and an epitome of 
his ideas. In 1867 appeared a supplementary volume to 
his history of English literature, and in January 1870 his 
Thdorie de P Intelligence, During these last years his life 
had undergone another change ; in 1868 he married Made- 
moiselle Denuelle, the daughter of a distinguished architect, 
and from that time his life was lightened of half its cares. 

He had made a long stay in England in 1858, and had 
brought back copious notes, which, after a second journey 
in 1871, he published in 1872 under the title of Eotee 
eur VAngleterre, On 28th June 1870 he started to visit 
Germany, but his journey was abruptly interrupted by the 
outbreak of the war; his project had to be abandoned, 
and Taine, deeply shaken by the events of 1870, felt that 
it was the duty of every Frenchman to work solely in the 
interests of France. On 9th October 1870 he published 
an article on “L’Opinion cu Allemagne et Ics Conditions 
de la Paix,” and in 1871 a pamphlet on Le Suffrage 
Univered ; and it was about this time also that the more 
or less vague ideas which he had entertained of writing 
on the French Revolution returned in a now and definite 
shape. He determined to trace in the Revolution pf 
1789 the reason of the political instability from which 
modem France was suffering. From the autumn of 1871 
to the end of his life his gi*eat work, Lee Originee de la 
France Contemporaine^ occupied all his time, and in 1884 
he gave up his professorship in order to devote himself 
wholly to his task; but he succumbed before it was 
finished, dying in Paris on 5th March 1893. In the 
portion of the work which remained to be finished Taine 
had intended to draw a picture of French society and of 
the French family, and to trace the development of science 
and the scientific spirit in the 19th century. He had 
also planned a complementary volume to his Theorie de 
V Intelligence^ to be entitled TJn TraiU de la Volcmtd, 

The Origvme de la France Conte^nporaine^ Taine’s 
monumental achievement, stands apart from the rest of 
his work. His object was to explain the existing consti- 
tution of France) by studying the more immediate causes 
of the present state of affairs — the last years of what is 
called the Ancien Regiiuc^ the Revolution and the begin- 
ning of the 19th century, to each of which several volumes 
were assigned. He also had another object, although he 
was perhaps hardly conscious of it, which was to study 
man in one of his pathological crises; for Taine makes 
an investigation into human nature, and the historian 
checks and endorses the pessimism and misanthropy of 
Graindorge. The problem which Taine set himself was, 
to inquire why the centralization of modem France is so 
gimt that all individual initiative is practically non- 
existent, and why the central power, whe&er it be in the 
hands of a man or of an assembly, is the sole and only 
power ; also to expose the error underlying two prevalent 
ideas;—- (1) ’That the Revolution destroyed absolutism 
and set up liberty ; the Revolution, he points out, merely 
caused absolutism to change hands. (2) That the Revolu- 
tion destroyed liberty instead of establishing it; that 
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France was less oentraliied before 1789 than after 1800. 
This also he diows to be untrue. The oentralkation was 
as great before 1789 as after 1800. France was already 
a centralueed country before 1789, and grew rapidly more 
and more so from the time of Louis XIV. onwards. The 
Bevolution was the last step, completing what had already 
been done. The Bevolution neither destroyed nor created 
iespotism ; it merely gave it a new form. 

The OHgines di&r from the rest of Taine’s work in 
that, although he appfies to a peiiod of history the 
method which he had already applied to literature and 
the arts, he is unable to approach his subject in the same 
spirit: he loses his philosophic calm; he cannot help 
writing as a man and a Frenchman, and he lets his 
feelings have play; but what the work loses thus in 
impartiality it gains in life. The most important part 
of this great work is the deductive part, in which Taine 
Vaces stej) by step by what succession of facts and ideas, 
converted into facts later, ancient France developed into 
modem France. According to Taine, the chief causes of 
the French Bevolution were the ciying abuses of the 
Ancien BAgime^ the stupendous waste of the State revenue, 
and the conversion of the French esprit doadque into 
abstract idealism. 

Taine was the philosopher of the epoch which succeeded 
the era of romanticism in France. The romantic era had 
lasted from 1820 to 1850. It had been the result of 
a reaction against the classical school, or ratlier against 
the conventionality and lifeless rules of this school in its 
decadence. The romantic school introduced the principle 
of individual liberty both as regards matter an<l style ; it 
was a brilliant e])och, rich in men of genius and fruitful 
of beautiful work, but towards 1850 it had reached its 
decline, and a young generation, tired in turn of its 
conventions, its hollow rhetoric, its pose of melancholy, 
arose, armed with new principles and fresh ideals. Their 
ideal was truth ; their watchword liliorty ; to get as near 
as possible to scientific truth became their object. We 
can trace their efforts in all the branches of art, in the 
pictures of Meissonier, Millet, and Bastien>Lepage ; in the 
poetry of Leconte de Lisle and of Sully-Piudhomme ; in 
the historical works of Henan; in the fiction of Flaubert, 
Zola, and Maui)assant. Taine was the mouthpiece of this 
period, or rather one of its most authoritative spokesmen. 

Many attempts have been made to apply one of Taine’s 
favourite theories to himself, and to define his predominant 
and preponderant faculty. Some critics have held that it 
was the power of logic, a power which was at the same 
time the source of his weakness and of his strengtli. He 
had a passion for abstraction. “Every man and eveiy 
book,” he said, “can be summed up in three pages, and 
those three ()ages can be summed up in three lines.” Ho 
considers everything as a mathematical problem, whether 
it be the universe or a work of art : “ C'est beau comme 
un syllogisme,” he said of a sonata of Beethoven’s. 
Taine’s theory of the universe, his doctrine, his method 
of writing criticism and history, his philosophical system, 
are all result of this logical gift, this passion for 
reasoning, classification, and abstraction. But Taine’s 
imaginative quality was as remarkable as his }K)wer of 
logic; hence the most satisfactory definition of Taine’s 
predominating faculty would he one which comprehended 
the two gifts. M. Lemaltre gave us this definition when 
he called Taine a poiie4ogicien ; M. Bouiget likewise 
when he spoke of Taine’s imagination phUoaqphiqusy and 
M. Barrhs when he said that Taine had the power of 
dramatizing abstractions. For Taine waa a poet as well 
as a logician ; and it is possible that the portion of his 
work which is due to his poetic and imaginative gift may 
prove the most lasting. 


Taine’s doctrine consisted in an inexorable determinism, 
a ne^tion of metaphysics; as a philosopher he was a 
positivist. Enamoured as he was of the precise and the 
definite, the spiritualist philosophy in vogue in 1845 iK>si- 
tively maddened him. He returned to the philosophy 
of the 18th century, especially to Condillac and to the 
theory of transformed sensation. Man knows nothing save 
through sensations, which are transformed in him ir»to 
ideas by means of the faculty of al>straction. Sensations 
pouping themselves represent phenomena, and abstract 
ideas are significative of the constant relations betweri* 
phenomena, or lawn ; and since to abstract and to gene- 
rally is all that man can do, his whole knowledge is 
limited to phenomena and the laws of phenomena. He 
can never arrive at the knowledge of a cause— the domain 
of metaphysics ; but he can get to know more and more 
about, although he can never attain to, the knowledge of 
the how — the domain of science. Metaphysics does not 
exist ; but science exists ; tlicrefore, philosophy to be a 
science must stop short on the threshold of metaphysics. 
Taine presented this philosophy in a vivid, vigorous, and 
polemical fonn, and in concrete and coloured language 
which made his works moi'e easily accessible, and conse- 
quently more influential, than those of Auguste Comte. 
Hence to the men of 1860 Taine was the true represwiU- 
tive of positivism. 

Taine’s critical work is considerable ; but all his works 
of criticism are works of history. Hitherto history had 
been to criticism as the frame is to the }>icture ; Taine 
reversed the process, and studied literary {)ersonagcs merely 
as specimens and pnxluctions of a certain ei>och. He 
started with the axiom that the complete expression of a 
Hociioty is to be found in its literature, and that the way 
to obtain an idea of a society is to study its liU^rature. 
The great writer is not an isolated l)eing ; he is the result 
of a thousand causes ; firstly, of his race ; secondly, of his 
environment ; thirdly, of the circumstances in whidi he 
was placed while his talents were developing. Hence 
Haco, Environment, Time — these are the three things to 
Iks studied before the man is taken into consideration. 
Taine com])leted this theory by another, that of tlio 
predonnnating fnculty^ tin; fac’ulih nuiitreaae. Tliis con- 
sists in believing that every man, and especially every 
great man, is dominated by one faculty so strong as to 
sul)ordinate all others to it, which is the centre of the 
man’s activity and leads him into one j»articular channel. 
It is this theory, obviously the result of liis love of 
abstraction, which is the secret of Taine’s ]K»wer and of 
his deficiencies. He always looked for tliis salient <|iiality, 
this particular channel, and when he had once made up 
his mind what it was, he massed up all the evidence 
■which went to corroborate and to illustrate this one 
quality, and necessarily omitted all conflicting evidc.nces. 
The result was an inclination to lay stress on one 8i<le of 
a character or a question to the exclusion of all others. 
Consequently, in his study of man and history he did 
what he blamed the classical authors of the 18th centuiy 
in France for doing. Thc.se authoi's saw and portrayed 
the type exclusively, and entirely neglected the individual. 
Taine gcmeralized in the same manner. Hence the one- 
sided character of his work. 

Taine served science unfalteringly, without looking for- 
ward to any possiVde fruits or result. In his work we find 
neither enthusiasm nor bitterness, neither hojK) nor yet 
desjtair ; merely a hojKjless resignation. The study of 
mankind was Taine’s incessant preoccupation, and Iuj 
followed the method already de.wril)ed. He bade a 
searching investigation into humanity, and his verdict was 
one of unqualified condemnation. In Tfumuis Graindorge 
we see him aghast at the spectacle of man’s brutality and 
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woman's folly. In man he sees the primeval savage, the 
gorilla, the carnivorous and lascivious animal, or else the 
maniac with diseased body and disordered mind, to whom 
health, either of mind or l)ody, is but an accident. Taine 
is appalled by the beU huniaine ; and in all his works wo 
are conscious, as in the case of Voltaire, of the terror 
with which the i^ossibilities of human folly inspire him. 
It may l>e doubted whether Taiuo’s system, to which ho 
attached so much in 4 )ortaucc, is really the most lasting 
part of his work, just as it may be doubted whether 
a sonata of Beethoven's bears any resemblance to a 
syllogism. For Taine was an artist as well as a logician, 
an artist who saw and depicted what he saw in vital and 
glowing language. From the artist we get his essay on 
La Fontaine, his articles on Balzac and Ilacine, and the 
passages on Voltaire and Rouaseau in the Atwien Regime. 
Moreover, not only was Taine an artist who had not 
eBca[)ed from the influence of the romantic tradition, but 
he was by his very method and style a romanticist. His 
emotions were deep if not violoiit, his vision at times 
almost lurid. He sees everything in startling relief and 
sometimes in exaggerated outline, as did Balzac and 
Victor Hugo. Hence his predilection for exuberance, 
strength, and splendour ; his love of Shakespeare, Titian, 
and KulUns; his delight in bold, highly-coloured themes. 
Thus we have tlie curious s})ectacle of a man who combats 
and attacks the classical spirit with all his might, and yet 
passes his life in generalizing ; of a man who comes to 
supplant romanticism, and yet aifords us one of the moat 
striking examples of the romantic style and method. 

Taine’s influence was great, and twofold. On his own 
generation it was considerable ; during the cpocli in which 
he lived, while a wave of pessimism “was sweeping over 
French literature, he was the high priest of the cult of 
misanthropy, in which even science w^as held to bo but an 
idol, worthy of respect and devotional service, but not of 
faith, Tn its turn came the reaction against positivism 
and pessimism, and an attempt at spiritual renascence. 
Around a man so remarkable as Taine a scliool is certain 
to form itself ; Taine'a school, which was one of positivist 
doctrines, rigid systems, and resigned hojKslcssness, was 
equally certain to produce at some time or another a 
school of determined oj)ponents to its doctrines and 
system. If, therefore, the tone which pervades the works 
of Zola, Bourget, and Maupassant can be immediately 
attributed to the influence we call Taine's, it is also the 
influence of Taine which is one of the ultimate causes of 
the protest embodied in the subsequent reaction. 

(m. Ba.) 

Tait, Archibald Campbell (I8ii~i882), 

Archbishop of Canterbury, the son of Craufurd Tait and 
his wife Susan, daughter of Sir Hay Campbell, w'as born 
at Edinburgh on 21st Doceml)er 1811. His parents being 
Presbyterians, he ^vas baptized (10th February 1812) by 
Dr Thomas MacKnight of St Giles's, Edinburgh ; but he 
early turned towards the Scottish Episcopal Church, and 
was confirmed ip his first year at Oxford, ha^dng entered 
Balliol College in OctoW 1830 as a Snell exliibitioner 
from the University of Glasgow. He won an open 
scholarship, took his degree with a first-class t?i Uteris 
hmiamiorifym (1833), and Itecame fellow and tutor of 
Balliol; he was also ordained deacon (1836) and priest 
(1838), and served the curacy of Baldon. Ba]nd changes 
amongst the fellows found him at the age of twenty-six 
'*the senior and most res{)onsible of the four Balliol 
tutors.* Tlie experience gained during this period stood 
him in good ste^ afterwards as a moml^er of the first 
Oxford University Commission (1850-52), in which ho 
took a prominent part. But he cannot 1^ said to have 
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left any permanent effect on the university. He never 
sympathized with the principles of the Tractarian move- 
ment, and on the appearance of Tract XC. in 1841 
he drafted the famous protest of the “Four Tutors” 
against it ; but this was his only important contribution 
to the controversy. On the other hand, although his 
sympathies were on the whole with the liberal movement 
in the university, he never took a lead in the matter. 
In 1842 he became an undistinguished but useful successor 
to Arnold as headmaster of Rugby ; and a serious illness 
ill 1848, the first of many from which he suffered, led 
him to welcome the comparative leisure which followed 
upon his appointment to the deanery of Carlisle in 1849. 
His life there, however, was one of no little activity ; he 
served on the University Commission already mentioned, 
he restored his cathedral, and did much excellent pastoral 
work. There too he suffered the great sorrow of his life. 
Ho had married Catharine Spooner at Rugby in 1843; 
in the spring of 1856, within five weeks, five of their 
children were carried off V)y virulent scarlet fever. Not 
long afterwards he entered upon his real life-work, being 
consecrated bishop of London on 22nd November 1856, 
as successor to C. J. Blomfield. He at once took a 
leading part in all ecclesiastical affairs, and never ceased 
to do BO. His translation to Canterbury in 1868 (he had 
refused the archbishopric of York in 1862) constituted 
indeed a recognition of his work, but made no break in it. 
His latter days wore interrupted by illness and saddened 
by the death in 1878 of his only son Craufurd (whom he 
had ordained priest three years before) and of his wife ; 
but although his activity was thus lessened, his influence 
grow steadily down to his death. 

If Blomfield had almost remodelled the idea of a 
bishop's work, his successor surpassed him. Tait had all 
Blomfield's earnestness and his powers of work, with far 
wider interests. Blomfield had given himself zealously to 
the work of church-building ; Tait followed in his steps 
by inaugurating (1863) the Bishop of London's Fund. 
He realized too that the obtaining of funds was not 
enough, and that the real problem was the far larger one 
of getting hold of the people. He spent a large part of 
his time at liOiidon in actual evangelistic work ; and to 
the end his interest in the pastoral side of the work of the 
clergy was greater than anything else. With his wife, he 
was instrumental in organizing women's work upon a 
sound basis, and he did not a little for the healthful 
regulation of Anglican sisterhoods during the formative 
period in which this was particularly necessary. Nor was 
he less successful in the larger matters of administration 
and organization, which brought into play his souTid 
practical judgment and strong common-sense. He was 
constant in his attendance in Parliament, and spared no 
pains in pressing on measures of practical utility. The 
modification of the terms of clerical subscription (1865), 
the new lectionary (1871), the Burials Act (1880) were 
largely owing to him ; for all of them, and esi^ecially the 
last, he incurred much obloquy at the time, but it would 
be generally agreed at the present day that ho was right. 
The Royal Commissions on Ritual (1867) and on the 
Ecclesiastical Courts (1881) were due to him, and he took 
a large part in the deliberations of both. Probably his 
succ^or (see Bknson, E. W.) was brought into closer 
relations with the colonial churches than Tait was ; but 
the healthy development of the Lambeth Conferences 
on the lines of mutual counsel rather than of a hasty 
quasi-synodic action was largely due to him ; and many 
pitfalls which might have endangered the orderly growth 
of the Anglican Communion, cs|^ial1y as regards South 
Africa and India, were avoided owing to his practical 
clear-sightedness. 
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On the other hand, Tait was greatly at fault in dealing 
with matters which called for tie higher gifts of a ruler, 
and especially in his relations with (a) the liberal trend in 
modem thou|^t, and (6) tlie Catholic revival, (a) As 
regards the former, he was himself not a little in sympathy 
with it. But although a very well-read man, he was no 
scholar in the true sense of the word, and had neither the 
knowledge to feel sure of his ground nor the theological 
insight to pmeive the real point at issue. His object 
in dealing with questions of faith, as in dealing with the 
ritual question, was primarily 
a practical one : he wished 
to secure peace, and obedi- 
ence to the law as lie saw 
it. Consequently, after his 
sympathies had led him to 
express himself favourably 
towards some movement, he 
frequently found himself 
compelled to draw bock. 

He expressed a qualilicd 
sympathy with some of the 
writers of Essays and lie- 
views, and then joined in 
the censure of it by the 
bishops (1861). The same 
kind of apparent vacillation 
was found in his action in 
other cases ; c.^., in the 
Colenso case (1863), and in 
the controversy as to the 
use or disuse of the Athana- 
sian symbol (1872). It was 
naturally and widely mis- 
understood. Some who did 
not know him thought, or 
pretended to think, that he 
was a Socinian or a free- 
thinker. The world at 
large knew better ; but even 
Dr Temple warned him, 
in the case of Essays a^nd 
Reviews, “ You will not kecj) 
friends if you compel them 
to feel that in every crisis of life they must* be on their 
guard against trusting you.” {h) As regards the second 
point, Tait was concerned with it during the whole of his 
episwpate, and above all on the side of ritual, on which 
it naturally came into most direct conflict with the recog- 
nized ecclesiastical practice of the day. He had to deal 
with the St George’s-in-the-lilast riots in 1859, and the 
troubles at St Alban’s, Holborn, in their earlier stages 
(1867); he took jmrt as assessor in the Privy Council 
judgment in the Eidsdale case (1877) ; he was more 
closely concerned than any other bishop with the agitation 
against confession in 1858, and again in 1877. His 
method throughout was the same: he endeavoured to 
obtain a compliance to the law as declared by the courts ; 
failing this, he made the most earnest efforts to secure 
obedience to the ruling of the Ordinary for the sake of 
the peace of the Church ; after this, he could do nothing. 
He did not perceive how much of reason the ritualists ” 
had on their side : that they were fighting in some cases 
for practices (such as confession) which had been widely 
used in England since the Reformation ; in other cases for 
what, as they contended, and not altogether unreasonably, 
were covered the letter of the rubric ; and that at 
any rate, where rubrics were notoriously disregarded on 
all hands, it was not fair to proceed against one class of 
ddinquent only. In fact, it is not too much to say that, 
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if others were inclined to ignore it altogether, Tait could 
hardly realize anything but the connexion between the 
Engli^ Church and &e State. From such a position 
there seemed to be no escape but in legislation for the 
deprivation of the recalcitrant clergy; and the Public 
Worship Regulation Act (1874) was the result. For this 
Tait was by no means responsible as a whole: some 
of the provisions which proved most irksome were the 
result of amendments by Lord Shaftesbury which the 
bishops were unable to resist ; • and it must be borne 

in mind that the mrrst 
disastrous results of the 
measure were not contem- 
plated by those who were 
instrumental in passing it. 
The results followed inevi- 
tably : clergy were cited 
before a new tribunal, and 
not only deprived but im- 
prisoned. A widespread feel- 
ing of indignation spread 
not only among High 
Churchmen, but among 
many who cared little or 
nothing for the ritual prac- 
tices involved; arid it seemed 
imjx)ssiblo to foretell what 
the outcome would bo. But 
the aged archbishop was 
moved as much as anybody, 
and tried hard to mitigate 
such a state of things. At 
length, when the Rev. A. H. 
Afackonochie was on the 
point of being deprivt^i of 
his benefice of St Alban’s, 
Holl)orn, for contumacy, the 
archbishop, then on his 
deathbed at Addington, took 
steps which resulted in the 
carrying out of an exchange 
of benefices (which had 
already been projected), 
which removed him from the 
jurisdiction of the court. This proved to be the turning- 
][K>int; and although the ritual difficulty by no means 
ceased, it was afterwards dealt with from a difierent point 
of view, and the Public Worship Regulation Act became 
practically obsolete. The archbishop died on Advent 
Sunday 1882, leaving a legacy of peace to the C .'hiirch. 

Tait was a Churchman by conviction ; but although the 
work of his life was all done in England, he remained 
a Scotsman to the end. It was the opinion of some 
that he never really understood the historical {>osition of 
the English Church and took no i)ain8 to learn. Tillotson 
was a favourite hero of his, and in some ways the 
two men resembled one another. But Tait had none of 
Tillotson’s gentleness, and he rode roughshod over the 
obstacles in his way. To say that he was a great ecclesi- 
astical statesman is misleading, for he could not discern 
the signs of the times ; and, well though he administered 
his office, his w^ork w^as in many ways a failure. On the 
other hand, he was undoubtedly one of the foremost public 
men of his day. But ho was more : he was a man of great 
devotion and beauty of character; and his face grew 
steadily in power and nobility to the day of his death. 

Authorities. — Bishop R. T. Davidson and W. Beniiam. Life of 
Archbishop Tait, 2 vols. London, 1891.— A. C. Tait. Catharine and 
Craufurd TaiL London, n80.--I)ictionart/ofNatumal biography, 
article “ A. C. Tait,” by W. H. Fremantle. (w. b. Co.) 

S. IX. — 22 



Arciirishop Tait. 

{Frmn a photwjraph by Baiwano, Lowlon.) 
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Tait, Pater Quthrie (I83i-i90ix Scottuh 
physicist, was born at Dalkeith on 28th April 1831. 
After attending the Academy at Edinburgh and spending 
a session at the University, he went up to Cambridge as 
a member of Peterhouse, and graduated as senior wrangler 
and first Smith's prizeman in 1852. As a fellow and 
lecturer of his college he remained in Cambridge for two 
years longer, and then left to take up the professmddp of 
mathematics at Queen's College, Belfast. There he made 
the acquaintance of Andrews, whom he joined in researches 
on the density of ozone and on the electrolytic conden- 
sation of mixed oxygen and hydrogen, and by whom he 
was introduced to Hamilton and quaternions. In 1860 he 
was chosen to succeed his old master, Forbes, as professor 
of natural philosophy at Edinburg, and this chair ho 
occupied till within a few months of his death, which 
occurred on 4th July 1901, at Edinburgh. The first 
scientific paper that apt)ears under Tait’s name only was 
published in 1860. His earliest work dealt mainly with 
mathematical subjects, and especially with quaternions, of 
which he may be regarded as the leading exponent after 
their originator, Hamilton. He wm the author of two 
text-books on them — one an Elementary Treatise <m 
Qtiaternume (1867), written with the advice of Hamilton, 
though not published till after his death, and the other 
an Introduction to Quaternions, in which he was 
aided by Professor Kelland, who had been one of his 
teachers at Edinburgh. In addition, quaternions was one 
of the themes of his address as president of the mathe- 
matical vSection of the British Association in 1871. But 
he did not long confine himself to pure mathematics, and 
soon began to produce odginal work in mathematical and 
experimeqMl physics. In 1864 published a short 
paper on Aiermc^ynainics, and from that time his contri- 
butions to that and kindred departments of science became 
freqtient and important. In 1871 he emphasized the 
significance and promise of the principle of the dissipation 
of energy. In 1873 he took thermoelectricity for the 
subject of his discourse as llede lecturer at Cambridge, 
and in the same year he presented the first sketch of 
his well-known thermoelectric diagram before the Royal 
Society of Edinburgh, Two years later researches on 
‘‘Charcoal Vacua*’ with Dewar led him to see the true 
dynamical explanation of the Crookes radiometer in the 
largeness of the free path of the molecule of the highly 
rarefied air. From 1879 to 1888 he was engaged on a 
long and difiicult series of experimental investigations, 
which began with an inquiry into the corrections required, 
owing to the great pressures to which the instiuments 
had been subjected, in the readings of the thermometers 
employed by the Challenger expedition for observing deep- 
sea temperatures, and \yhich were extended to include the 
compressibility of water, glass, and mercury. Between 
1886 and 1892 he published a series of papers on the 
foundatioTis of the kinetic theory of gases, the fourth of 
which contained what is, according to Lord Kelvin, the 
first proof ever given of the Waterston-Maxwell theorem 
of the average ^ equal partition of energy in a mixture 
of two diflferent ^ses; and about the same time he 
carried out investigations into impact and its duration, 
l^ny other inquiries conducted by him might be men- 
tion^, and some idea may be gained of his scientific 
activity from the fact that a selection only from his 
papers, published by the Cambridge University Press, 
fills three large volumes. This mass of work, it must be 
remembered, was done in the time he could spare from his 
professorial teaching in the university, which he always 
regarded as his primary duty. In addition, he was the 
author of a numl^r of books and articles. Of the former, 
the first, published in 1896, was on the dynamics of a 


particle; and afterwards there followed a number of 
concise treatises on thermodynamics, heat, light, pro- 
perties of matter, and dynamics^ together with an 
admirably lucid volume of popular lectures on Recent 
Advances in Physical Science. With Lord Kelvin he 
collaborated in writing the well-known Treatise on Nedural 
Philosophy, “Thomson and Tait,** as it is familiarly 
called (“ T and T ” was the authors* own formula), was 
planned soon after Lord Kelvin became acquainted with 
Tait, on the latter's appointment to his professorehip in 
Edinburgh, and it was intended to be an all-comprdbensive 
treatise on physical science, the foundations being laid in 
kinematics and dynamics, and the structure completed 
with the properties of matter, heat, light, electricity, and 
magnetism. But the literary partnership ceased in about 
eighteen years, when only the first portion of the plan had 
b^n complete, because each of the members felt he 
» could work to better advantage separately than jointly. 
The friendship, however, endured for the twenty-three 
years which yet remain^ of Tait's life. Tait also col- 
laborated widi Balfour Stewart in the Unseen Universe^ 
which wtfS followed by Paradoxical Philosophy. Among 
his articles may be mentioned those which he wrote 
for the ninth ^Uon of this Encyclopedia on Light, 
Mechanics, Quaternions, Radiation, and Thermodynamics, 
besides the biographical notices of Hamilton and Clerk- 
Maxwell The article on Halos in the tenth edition 
(vol. xxix.) is also from his pen. (h. m. b.) 

I Takau^. See Abyssinia. 

Takhtsingjae (1858-1896), Mahraja of Bhav- 
; nagar, was a rajput chief of the Gohel clan, and the ruler 
of a considerable territory in western India, He was 
bom in 1858, and succeeded to the throne of Bhavnagar 
at tlie a^ of twelve, on Uie death of his father, Jaswant- 
ringjee, in 1870. During his minority, which ended in 
1878, the education of Sie chief was directed and con- 
trolled by the joint administration of Mr E. H. Percival, 
a member of the British Civil Service, and Azam Qavri- 
shankar Oodeyshankar, C.S.I., one of the foremost native 
statesmen of India, who had served the state in various 
capacities and finally as minister since 1822. This 
system of joint administration under the direction of the 
paramount Power, in cases where tlie succession to the 
ga^e of large native states on the death of the ruling 
chiefs devolved ujx)n minors, was the evolution of much 
experience and serious consideration on the part of the 
local government. It was tried for the first time in the 
case of the Bhavnagar state, and resulted in such con- 
spicuous success that it is now the recognized mode of 
administration during periods of minority. The training 
of the youthful chief and the conduct of the state’s 
affairs under his guardians prospered, and at the age of 
twenty Takhtsinglee found himself the independent ruler 
of a territory nearly 3000 square miles in extent, of a 
highly productive character, and with a population of over 
400,000, embracing large mercantile and agricultural com- 
munities. His early education, the administrative training 
he had undergone during the latter years of his minoril^, 
and above all his suavity of manner and sympathy with 
his ^ple, soon won for him the recognition both of the 
British Government and his own subjects as “a model 
ruler of ^ a model state.” His first public act was the 
sanctioning of the line of railway connecting his territory 
with one of the main trunk lines. It was the first enter- 
prise of its kind on the part of a native raja in western, 
if not in all, India, and many were the misgivings expressed 
by the old school of Indian politicians ; but the enterprise 
was so fully justified by results that before long o&er 
native chiefs followed his example. The commerce and 
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trade, and the economic and even aocial development 
of the state, which came in the wake of this railway, 
eonfinned Tfliditemgiee in a policy of progressive adminis- 
tration under which educational establishments, hospitals 
and dispensaries, trunk roads, bridges, and handsome 
edidces and other public worlm grew apace. In 1886 
he inaugurated a system of constitutional rule, by 
placing several departments of his government in the 
hands of four independent members of a Council of 
State under his own presidency. This innovation, 
which had the warm support of the then governor of 
Bombay, Lord Beay, provoked a most virulent attack 
upon the chief, who brou^t his defamers to trial in the 
High Court of Bombay. The punishment of the ring- 
leaders broke up a system of blackmailing to which the 
native rajas used to be regularly exposed, and the public 
spirit of Takhtsingjee in freeing his brother chiefs from 
this evil was widely acknowledged throughout India, as 
well as by the British authorities. The most conspicuous 
traits iu the Mahraja*s character were unstinted be- 
nignity and an unflinching attachment to British rule. 
In 1893 ho took the occasion of the. opening of the 
Imperial Institute by Queen Victoria to visit England in 
order to pay personal homage to the sovereign of the 
British Empire. His cordial reception on that occasion 
was a matter of the liighest pride to him to the day of his 
death, which occurred in 1896. His eventful career was 
several times recognized by the British Government, 
which, for the first time in the history of Kathiawar, 
elevated the chiefs of that province in the jierson of 
Takhtsingjee to a status of equality with the highest class 
of native princes by enrolling him in the first rank of tlie 
Order of the SUr of India, and augmenting his title of 
^‘Thakore” to that of “Mahraja.” During his visit to 
England in 1893, the University of Cambridge conferred 
on him the degree of LL.D. in recognition of his en- 
couragement of learning in his own state and of his 
munificent gifts to educational bodies out of it. 

The Mahraja Takhtsingjee could trace his descent from a long 
line of pro^nitors, whose origin, according to the chronicles of 
Hindu mytnolo^, was derived from the sun. Many of his actual 
ancestors were distinguished for their prowess in the battlefield 
gainst their foreign invaders, and in liolding their own in 
internecine conflicts. The most remarkable of these was Sejukji, 
who was the virtual founder of the state, while of those who 
•consolidated the kingdom and laid the foundation of its future 
•commeraial development was Bhavsin^ee, who ruled long and 
wisely from 1723 to 1764. Takhtsinc^/s own fatlier, Jaswant- 
singjee, was one of the staunchest allies that Great Britain had 
throughout the troublous days of the Mutiny. ^M. M. Bh.) 

Taiavera de la Reina, a town of Spain, 
province of Toledo, on the Tagus, 40 miles W. by N, 
Toledo. It stands in the midst of a fertile, well-irrigated 
country, producing abundantly wheat, pod fruity wine, 
olives, and vegetables. It has fine squares and streets, 
well lighted by electricity. Population (1897), 10,544. 

Talcaf a town of Chile, capital of a province and 
department of the same name, 156 miles south of Santiago 
by rail. Population (1890), 33,232 ; (1900), 40,987. It 
is an important commercial centre, and carries on a large 
business through the port of Constitudon (distant 5 
miles) by the Bio Maule, and with the countries north 
and south of it by the Central Bailway. 

Tmicahliano, or Talcaovako, a town of Chile, 
in the province of Conce[>cion. Population (1895), 
10,431 ; (1900), 15,376. It is the terminus of a rail- 
way communicating with Concepcion, Santiago, and 
Valparaiso. It is tiie most important port in southern 
Chile, JSK> far as foreign trade is couoemed, and is 
steadily increasing in importance. The value of its j 


imports increased from X477,784 in 1890 to £954,770 in 
1898. In 1900 the imports were valued at £1,242,757, 
the exports at £156,428. The movement of foreign 
shipping was in 1897 — entries (from abroad), 126 ships 
of 284,973 tons ; clearances, 42 ships of 95,743 tons ; 
cc^twise, 415 entries with 497,683 tons; dearances, 498 
with 716,270 tons. In 1900 the entries from abroad and 
coastwise were 525 ships of 832,843 tons, and clearances 
the same. The Chilian Government opened a dry dock 
a.t this port in 1895, It is the finest on the west coast of 
South America, ovt»r 660 feet long by 70 broad. It is 
princiiially used in docking the Chilian men-of-war, and 
I is also the principal naval depot of the republic. 

Tallenwaili an open hay or roadstead on the east 
side of the Liaotung peninsula, in the province of Man- 
churia, China. It was leased to Russia by the Chinese 
^ Government in 1898 along with the naval fortress of Port 
Arthur, from which it is distant 40 miles. A portion of 
the bay, namely, that on the west side known as Port 
Victoria, was intended to be ojiened to foreign trade as 
soon as the railwa^^ was finished. Being ice-free all the 
year round, it has an advantage over the treaty port of 
Newchwang, which is frozen up for four months in the year. 
On the other hand, Newchwang lies much nearer to the 
great producing and consuming districts of Manchuria, and 
it remains to be seen how far trade will be attracted to the 
newer port. The railway from Port Arthur to the Russian 
main line in north Manchuria touches at Talienwan. The 
eastern part of the bay is to be retained as a Russian 
naval dep6t, where already a number of buildings liave 
been erected for liarracks, store -liouses, <kc. Talienwan 
was the rendezvous git the British flcf‘t during t|ie Anglo- 
China war of 1860, whence the names Port Arthur and 
Port Victoria. 

Tainnaffe, Thomas De Witt (1832-1902), 
American Presbyterian pieacher, was born at Bound 
Brook, New Jersey, 7th January 1832. He was educated 
at the University of the City of New York, and at the 
theological seminary at New Brunswick, N.J. In 1856 
he became pastor of a church at Belleville, N.J. In 1859 
he removed to Syracuse, N.Y,, in 1862 to Philadelphia, 
and in 1869 to the Central Presbyterian (church in 
Brooklyn, later known as the Tabernacle. In 1872 the 
church was burned down. A larger one, holding 5000 
jKjrsons, was built for him, but eveu this could not conbiin 
the crowds attracted by his eloquence. In 1889 this 
church also was burned to the ground, only to be suc- 
ceeded by another and larger church, which again in its turn 
was burned. Shortly afterwards (1894) he moved to 
Washington. During the last years of his life Dr Talmogo 
ceased to preach, and devoted himself to editing. At 
different jieriods he was editor of tlie Christian at Work, 
the Admnce, Frank Leslie*s Sunday Magazine, and the 
Christian IlercUd, For years his sermons were published 
regularly iu about 3000 journals, reaching, it is said, 
25,000,000 readers. His books also have had large 
circulations. His eloquence, while sensational, was real 
and striking ; and his fluency and the picturesqueness of 
his language and imagery were remarkable. He died at 
Washington, 13th April 1902. 

Tamaciuaf a borough of Schuylkill county, Penn- 
sylvania, U.S.A., on the Schuylkill river, in a gap in 
Nesquehoning Mountain, on the Central of New Jersey, 
and the Philadelphia and Reading railways, in the eastern 
part of the state, at an altitude of 787 feet. Its site is 
uneven and its plan irregular. It is divided into east, 
north, south, and middle words, and has a water-supply 
by gravity. It is surrounded by anthracite coal minet^ 
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and its chief industries consist in mining, handling, and 
shipjAng coal. Population (1890), 6064; (1900), 7267, 
of whom 625 were foreign-bom. 

T6ifffiatilV0| the chief seaport of Madagascar, 
situated nearly on the centre of the eastern coast in 
18* 10' S., 39* 5' E. It owes its importance to the exist- 
ence of a coral reef, which forms a spacious and fairly 
commodious harbour, entered by two openings. The 
town is built on a sandy peninsula which projects at 
right angles from the general coast-line. On this are 
crowded together a considerable number of houses, with 
good shops and merchants’ offices in the main thorough- 
fares. Tamatave is the seat of several foreign consuls, as 
well as of numerous French officials, and is the chief 
port for the capital and the interior. In 1901 the 
imports, consisting principally of piece-goods, farinaceous 
foods, and iron and steel go^s, amounted to X663,925 ; 
and the exports, chiefly gold dust (£122,150), but em- 
bracing also ra^, hides, caoutchouc, and live animals, 
amounted to £182,400. Regular communication with 
Europe is maintained by steamers of the Messageries 
Maritiines and two other French comjmnies, as well as 
by the English Castle line. Of the whole foreign trade 
of Madagascar, 46 ;)cr cent, is through Tamatave. Small 
wharves and jetties have l^een constructed, and other 
works for the improvement of the port are in progress. 
A short line of railway connects with Hurondrona, a 
village 5 miles to the south, and will ultimately run to 
Antananarivo. There are Anglican, Congregational, and 
Roman Catholic churches. Owing to the character of 
the soil and the formerly crowded native po})ulation, the 
town is not healthy, and has often been attacked by 
epidemic disease : the plague broke out in 1898, and 
again in 1900. Since 1895 the native })oj>ulation has 
been removed from the town and settled in a new village 
to the north-west. An electric telegrajjh, 180 miles in 
length, connects Tamatave with the capital. Population 
about 8000. (j. si*.) 

TftItlSiUllpaSi a state of Mexico, bounded on the 
N. by Texas, on the N.W. by Coahuila, on the W. by 
Nuevo Leon, on the B. by Ban Luis Potosi, on the B.K 
by Vera Cruz, and on the E. by the Gulf of Mexico. 
Area, 32,585 square miles. Population (1879), 140,137 ; 
(1895), 206,502. Tlie commercial future of the state is 
assured by reason of its excellent ports (Matamoros, 
Tampico), its proximity to the United States, its railways, 
and its mineral and agricultural wealth. Three railways 
traverse the state — the Mexican National, the Monterey 
and Gulf, and the Mexican Central. The capital, Ciudad 
Victoria (14,774 inhabitants), is 475 miles from Mexico 
by rail. It has fine public buildings, tramways, and 
other modern improvements. Amongst other towns 
may be mentioned Tula, handsomely laid out (19,421). 
Matamoros (17,664), Tampico (11,912), Jaumave (9220), 
Santa Barbara (9079), Villagran (7400), Mier (7114), 
Loreto (7022), San Carlos (6871), Camargo i6815i, 
Reynosa (6137), Guerrero (5664), ^n Fernando (5383), 
Bustamante (5260). 

Tamayo y Baus, Manuel (1829-1898), was 
born at Madrid in 1829. He came of a family connected 
with the theatre, his mother being the eminent actress 
Joaquina Baus. It is interesting to note that she a}> 
peared as Qenevibve de Brabant in an arrangement from 
the French made by Tamayo when he was in his tenth 
year. Through the influence of his uncle, Antonio Oil y 
Z4rate, minister of education, Tamayo’s independence was 
secured by his nomination to a post in a Government office. 
The earliest of his printed pieces, Jmna de Areo (1847), 
is an arrangement from Schiller, and Una Aventura de 


Riehelieu^ which the author has not cared to preserve, ia 
said to be an imitation of Alexandre Dumas. general 
idea of his Angela (1852) was derived from S^iller’s 
Kahale und Liehe^ but the atmosphere ia Spanuh, the 
situations are original, and the phra^g is Tamayo’s own. 
His first great success was Virginia (1853), a dramatic 
essay in Alfieri’s manner, remarkable for its ingenuity and 
noble diction. In 1854 Tamayo weiA expelled from his 
post by the new Liberal Government, but was fortunately 
restor^ before long by C4ndido Nooedal, a minister who* 
had been struck by the young man’s talent. Next year 
he joined with Aureliano Fem4ndez-Guerra y Orbe in 
writing La Rka-hevnbra^ a historical drama which recalls 
the vigour of Lope de Vega. La Loewra de Amor (1855), 
in which Juana la loca^ the passionate, love-sick daughter 
of Isabel the Catholic, figures as the chief personage, 
established Tamayo’s reputation as Spain’s leading play- 
wright. La Hija y Madre (1855) is a failure, and Bola^ 
de Nieve (1866) is notable solely for its excellent work- 
manship. It is unfortunate that Tamayo’s straitened 
means forced him to put original work aside and to adapt 
pieces from the French. Examples of this sort are fairly 
numerous. Lo Positive (1862), imitated from Adrien- 
Augu8tin-L4on Laya’s Due Job, is well-nigh forgotten, 
though the Spanish version is a dexterous piece of stage- 
craft and contains some elements of original value. Del 
dicho at hecho (1864) is from La Pierre de tovehe of Jules 
Bandeau and l^mile Augier, and a pleasing proverb, Mds 
vale Maria que Fuerza (1866) is a great improvement 
u{K>n Mme Caroline Berton’s Diplomatie du Mhiage, 
The revolution of 1868, which cost Tamayo his post at the 
San Isidro Library, is indirectly res|)onsible for No hay 
vud que por Hen no venga (1868), a clever arrangement of 
Le Feu au Convent, by Henri Murger’s friend, Theodore 
Barri^rc. During these seven years Tamayo produced 
only one original piece, Lances de Honor (1863), which 
turned upon the immorality of duelling, and led to a 
warm discussion among the public. Written in prose, the 
piece is inspired by a breath of mediseval piety which 
liad not been felt in the Spanish theatre since the 17th 
century. This renascence of an old-world motive has 
induced many critics to consider Lances de Hon&r aa 
Tamayo’s best work, but that distinction should be ac- 
corded rather to Un Drama nuevo (1867), a play in which 
the author has ventured to place Shakespeare and Yorick 
upon the scene. Los H ombres de bien (1870) was 
Tamayo’s final contribution to the Spanish stage. His last 
years were spent in recasting his Virginia, and the result 
of his efforts may be read in the posthumous edition of his 
Ol/ras (Madrid, 1898-99). In 1859 Tamayo was elected a. 
member of the Simnish Academy, to which he afterwards 
became permanent secretary; and in 1874 the Conserva- 
tive minister, Alejandro Pidal y Mon, apj)ointed him 
director of the National Library. He died in 1898. At 
his best Tamayo is the most accomplished and roost rational 
dramatist that Spain has produced since 1850. He was 
not, however, altogether happy in his period. The rage for 
romanticism was over ; the taste for the old classic — ^that 
is to say, for the ancient romantic — drama had not yet 
reached the Madrid public ; and the audacities of a later 
time would not have l^n endured. Yet Tamayo’s qualities 
are of a very high order. His ambition was great, hia 
scrupulousness was admirable ; his origin and early training 
gave him an intimate knowledge of theatrical possibilities; 
and, though he was a born poet, his prose is not inferior 
to his verse. Some of his chaj^ters, such as Juana la 
loca, are drawn with exceptional skill ; and, as he is rich in 
the eloquent declamation which char^terizes the national 
theatre, his dramas will constantly be read though they 
may not be played. (j. f.-k.) 
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TMVitKHfv a government of central Eussia, lying 
to tihe south-east of Tula and Eyazan, with an area of 

25.710 sqiuue miles. Population (1883), 2,519,660; 
^1897), 2,715,453 (domiciled only), of whom 1,385,100 
were women ; average density 105 per square mile, and 
urban population 224,697. The government is divided 
into twelve districts, the chief towns of which are Tamboff 
(48,134 inhabitants), Borisoglyebsk (22,370), Elatnia 
(4533), Kirsanoff (10,677), Kosdoff (40,347), Lebedyan 
(13,352), Lipetsk (20^23), Morshansk (27,756), Shatsk 
(13,928), Spassk (6024), Temnikoff (5737), and Usman 
(9843). In 1897 there were 1944 schools, attended by 
^5,500 boys and 22,400 girls. w4griculture, the chief 
industry, has greatly developed, machinery being largely 
used on the wide prairies. Of forests there remained in 
1900 only 1,224,900 acres, while 5,760,200 acres were 
under cereal crops. The average yield of cereals in 1895- 
1899 was: rye, 20,194,000 cwt ; wheat, 494,000 cwt.; 
oats, 9,401,000 cwt. ; and barley, 12,250 cwt. ; all cereals, 
32,346,000 cwt.; also potatoes, 13,445,000 cwt. GoocI 
breeds of horses and horned cattle are raised, and there 
were in 1897 494,100 horses, 321,800 horned cattle, 

1.121.710 sheep, and 128,770 pigs. Manufactures are 
still backward, the chief factories being Hour-mills, 
distilleries, sugar works, and tallow works, whose aggre- 
gate returns in 1897 amounted to only about 16,000,000 
roubles. 

TftlflbClffy the capital of tlie above government, 
on the Tsna river, 300 miles south-east of Moscow by rail. 
It; is a prairie town, the mercliants of which carry on a 
considerable trade in grain and cattle. Population (1897), 
48,134. 

TAftliS0f a town of Belgium, in the province of East 
Flanders, 25 miles east of Ghent, on the Scheldt, with a 
station on the line from Malines to Saint Nicolas. Its 
manufactures include lace, cotton and woollen fabrics, and 
«oap. Jute yarns and tissues are also produced. Popu- 
lation (communal, 1880), 9943; (1890), 11,039: (1900), 
12,348. 

TAlYllYIAny HaII. a political organization in the 
city of New York, U.S.A., daiming to be the regular 
representative of the Democratic party in that city. It 
takes its name from a sachem or chief of the Delaware 
Indians, Tamanend or Tammany, the name itself meaning 
“ the Affable.^’ In May 1789 the ‘‘Tammany Society or 
Columbian Order ” was founded in New York City as a 
patriotic, benevolent, and non-political organization, and 
with the intent to counteract the influence of what was 
believed to \ye the aristocratic Order of the Cincinnati. 
In 1805 it was incorporated, in 1811 it built its first hall 
in Frankfort Street near the City Hall, and in 1867 it 
moved to its present hall in Fourteenth Street. The 
'Society was a secret organization, divided into tribes, with 
sachems (the most important being the Grand Sachem) 
as the chief officials, and with a ritual of sup{K)sed]y 
Indian character. This “Tammany Society” is not itself 
the well-known political organization, but rents its hall to 
the Tammany Hall General Committee, the “Tammany 
Hall” of political notoriety: the leading memliers, how- 
-ever, of the “ Society ” and of the “ Hall ” are identical, so 
that the difference between the two is little more than 
nominal. Almost from the beginning Tammany has been 
Actively engaged in politics, being part of, and during the 
greater period of its existence actually representing in New 
York City, the Democratic party. It has had local rivals 
At different times, but thes^ though successful for a while, 
Jhave not lived long ; on the other hand, the Hall has not 
generally been regarded with favour by the Democratic 
party throughout the country at large. In 1800 it worked 


for the election of Jefferson as President, and by 1812 had 
become an important force in New York City politics. 
Its i^wer grew steadily with the growth of the city, with 
the increase of the ignorant immigrant vote, and with 
the introduction of the spoils system. It reached its 
height of power under the leadership of William M. Twotjd 
about 1870. In the mayoralty and the other adminis- 
tiutive offices and in the common council of the city, 
in the chair of the governor of the state, and even in 
some of the judges’ seats, Tweed had placed or had 
secured the election of accomplices or tools. A system of 
official plunder then began that has had few parallels in 
modern times. How much was actually stolen can never 
be known ; but the bonded debt of the city, which was 
^6,000,000 at the beginning of 1869, was $97,000,000 
in September 1871, an increase of $61,000,000 in two 
years and eight months : nor was this all, for within the 
same period a floating debt of $20,000,000 was incurred, 
making a total of $81,000,000, or over 1 6,000,000. 
For this vast sum the city had something to show, but 
very far from what it should have had. Tlie method of 
plunder was the presentation of excessive bills for work 
done, especially in connexion with the new court house 
then being erected. The bills were ostensibly imd in 
full, but in reality only in part^ the rest being retained 
by Tweed, and divided amongst his followers in pro- 
portion to their im|)ortaiice. The total cost of the 
court house to the city was al)Out $13,000,000— many 
times the actual cost of construction. Later investiga- 
tions showed that $404,347 was paid for safes, and 
$7500 for thermometors to be used in this building. 
The amount paid in these two years for the city print- 
ing and stationery was netirly $3,000,000. The end 
came through a petty ipiarrel over the division of the 
spoils. One of the plunderers, dissatisfied with the office 
he had received, gave to the N'ew York Twm a a>py of 
certain swollen a'^counts which showed conclusively the 
stealing that had been ^oing on. The l)ett(ir classes were 
now thoroughly aroused, and with Mr Samuel J. Tilden, 
afterw'ards governor of the state, at their head, com- 
pletely overthrew the ring and rescued the city. Tweed 
was tried and convicted, but afterwards released on a 
technicality of law’ ; ho was re-arrested, but managed to 
escai^e and fled to S}min ; was identified and brought back 
to gaol, whore he ffied in 1876. The rest of the gang 
fared little better. Tammany itself, however, was not 
killed, but scotched. Within a few years and under a new 
leader, “ Boss ” Kelly, it was agiin in control of the city. 
Kelly w'as succeeded after his death in 1886 by Ki chard 
Crokcr, a former saloon-keejier, who Injcame absolutti 
master of Tammany. During the years 1881 to 1902 
Tammany was in virtual control of the city government 
about half the time, a Tammany and a reform mayor 
often alternating. The two most consjjicuous overthrows 
j of Tammany since the days of Tweed wore in 1894 and in 
1901, the latter being the more im 2 )ortant, in that practi- 
cally the whole reform ticket from mayor to alderman was 
elected. The grosser forms of corrupting that prevailid 
under Tweed did not as a rule prevail in later years. 
Instead, the money raised by and for the Hall and its 
leaders has come from the blackmailing of corporations, 
w’hich find it easier to buy i)eace than to fight for their 
rights ; from corporations which desire concessions from 
the city, or which do not wish to be interfered with in 
encroachments on public rights ; from contributions of 
the liquor-dealers, whose licences are more or less at the 
moKjy of an unscrupulous lArty in pow^r ; from contribu- 
tions of other dealers, es|jecially in the |)oorer jiorts of the 
city, whose business can be haiui^red by the police; from 
contributions of office-holders and candidates for office j 
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and, lastly, from contributions, obtain^ ^ indirectly 
through corrupt police officials, of the criminal classes 
and gambling establishments in return for non-inter* 
vention on the part of the police. The power of 
Tammany Hall is the natural result of the wdl-r^- 
lated machine which it has buHt up throughout we 
city, directed by an omnipotent Each of the 

assembly districts” into which the city is divided 
sends a certain number of representatives to the General 
Committee of Tammany Hall. Each district also has a 
“ boss ” or leader and a committee, and these leaders form 
the Executive Committee of the Hall. There is also a 
“captain ” for each of the voting precincts, over 1000 in 
number, into which the city is divided. The patronage of 
the city filters down from the real “ boss ” of the Hall to 
the local precinct leader, the latter often having one or 
more small municipal offices at his disposal; he also 
handles the election money spent in his precinct The 
party headquarters in the different assembly districts are 
largely in the nature of social clubs, and it is in consider- 
able degree through social means that the control of the 
Hall over the x>oorer classes is maintained. The head- 
quarters are generally over or near a saloon, and the 
saloon-keepers through the city belong as a rule to the 
Hall — ^in fact, are its most effective allies or meml)er8. It 
should be remembered too that the Hall is not subject to 
divided counsels, but is ruled by one man, a boss ” who 
has risen to his position by sheer force of ability, and in 
whose hands rest the finances of the Hall, for which he is 
accountable to no one. The incorporation of Brooklyn in 
the city of New York had not up to 1902 led to the 
extension of Tammany into the former city. (See New 
York City.) (f. h. h.) 

TamiWlorforSf a town in the grand duchy of i 
Finland, capital of the government of Tavastehus, on the 
rapids connecting Lakes N&si-jarvi and J^ha-jfirvi, 125 
miles by rail N.[W. of Helsingfors. Tavastehus being the 
chief industrial province of Finland, 14,000 workers are 
employed in factories, the yearly returns of which amount 
to 43,100,000 marks, including textiles, 20,540,000 marks ; 
paper, 7,460,000 marks; timber and wood, 6,226,000 
marks. Tammerfors is an important centre for the manu- 
facture of and trade in cotton, linen, and woollen goods, 
leather, and paper. Population (1876\ 8443 ; (1898), 
28,725. 

Tgimpaf a city and seaport of Florida, U.S.A., 
capital of Hillsboro county, on Tampa Bay, on the west 
side of the i>eninsula, on the Plant and the Florida 
Central and Peninsula railways. It is a favourite winter 
resort, with magnificent hotels, good water-supply, and 
sewerage system. The harbour is excellent, wi^ ample 
depth of water, and the city has regular steamer communi- 
cation with the principal ports of the Atlantic and Gulf 
coasts. It has a largo commerce in lumber, phosphates, 
and cigars. The chief industry is the manufacture of 
cigars from Cuban tobacco, an industry which for some 
time increased rapidly, as indicated by the following 
figures of population : (1880), 720 ; (1890^ 6532 ; (1900), 
15,839, of whom 5085 were foreign-tem and 4382 
negroes. 

Tanagf^^Mhfmay an island miles long and 
7^ broad at its widest part, lying to the south of Kiushiu, 
Japan, in 30'' 50' N. and ISr E. It is a long low stretch 
of land, carefully cultivated, and celebrated as the place 
where Mendez Knto landed when he found his way to 
Japan in 1543. Until modem times firearms were 
colloquially known in Japan as “ Tanega-shima,” in 
allusion to the fact that they were introduced by Hnto. 


-TANGANYIKA 

The distanee from Misaki, the most northerly point of 
Tanegarfduma, to Satonomkaki, the most southerly point 
of Kiushiu, is 23 mUes. 

TMlifMiylkaf a vast lake in East Central Afinca, 
the longest fit^water lake in the world, measuring just 
over 400 miles, with a general breadth varying from 30 to 
45 miles, and an area of about 12,700 square miles. It 
occupies the southern end of the great central rift valley, 
which terminates suddenly at its southern pmnt, the line 
of depression being represented farther sou^ by the more 
easterly trough of Lakes Nyasa and Bukwa, from which 
Tanganyika is separated by the Fipa plateau, composed 
of old granitoid rocks; though even here traces of old 
valley-walls are said by Dr Koblschutter to exist. North 
of Tanganyika the valley is suddenly interrupted by a line 
of ancient eruptive ridges, which dam back the waters of 
Lake Kivu (g'.v.), but have been recently cut through by 
the outlet of that lake, the Rusizi, which enters Tanganyika 
by several mouths at its northern end. The fiat plain 
traversed by the lower Busizi was evidently once a portion 
of the lake fioor. Tanganyika has been formed by the sub- 
sidence of a long narrow tract of country relatively to the 
surrounding plateaux, which fall to the lake in abrupt 
cliffs, some thousands of feet high in places. The geologi- 
cal formations thus exposed show that the plateaux are com- 
posed of a base of eruptive material, overlaid by enormous 
de|)osit8 of reddish sandstones, conglomerates, and quartz- 
ites, exposed in t)arts to a depth of 2000 feet. Besides 
the plain to the north, a considerable area to the west, 
near the Lukuga outlet (see below), shows signs of havipg 
been once covered by tlie lake, and it is the opinion of 
Mr J. E. Moore that the sandstone ridges which here 
bound the trough have been recently elevated, and have 
been cut through by the Lukuga during the process. The 
past history of the lake is still a disputed question, Mr 
Moore’s view that it represents an old Jurassic ann of 
the sea being contested by Dr Stromer. The mapping of 
Tanganyika, which long rested on the surveys of Mr £. C. 
Hore, imblished in 1882, has received considerable modi- 
fication from the work of Fergusson, Lemaire, Kohlschiitter, 
and Gibbons, who have shown that while the general out- 
line of the coasts has been drawn fairly correctly, the whole 
central portion, and to a lesser degree the northern, must 
be shifted a considerable distance to the west. At Mtowa, 
in 5” 43' S., the amount of shifting of the west coast is 
about 30 miles. At Ujiji, on the east coast, the longi- 
tude is given by Fergusson and Kohlschiitter res])ectively 
as 29' 42' 0" E. and 29' 42' 38" E.,i as com^iared with 
30' 4' 30" E. of Cameron, a difference of some 25 miles. 

Recent investigations have shown that the Mlagarazi, perhaps 
the lar^st liver that enters the lake, derives most of its water 
from the rainy districts east of the st^ of high ground which 
shuts in the lake on the north-east. Tne main stream, in fact, 
has a nearly circular course, rising in 4* 40' S., only some 10 milea 
from the lake shore and less than 40 miles from its mouth, though 
its length is at least 220 miles. The other branches of th» 
Mlagarazi, which traverse the somewhat arid granite plateaux 
between the lake and 83* E., bring comparativeW little water to 
the main stream. In its lower course the river is a rapid stream 
flowing between steep jungle-clad hills, with, one fall of 50 feet, 
and is of little use for navigation. The various channels of its delta 
are also obstructed with sand-banks in the dry season. The 
Busisi, the next (or perhara equal) in importance among the 
fevers of the lake, has already been spoken of. It reoeives many 
tributaries from the sides of the rift valley, and is navigable for 
canoes. The outlet of the lake to the Coimo ( 7 *v.), after running 
strongly for some years, has shown signs or ceasing to flow. Thfi 
is due to the gradual fall of the lake level, whioh was in pro- 
mss from about 1880 to 1800 or later, and whioh was estimated 
by Wissmann at 2 feet annually. In 1896 Captain Bamsay found 


* So given in a letter to Mr Fergusson ; the final result, published, 
iu 1002, is 20* 40*2', but it is not clear whether the figures refer 
the same point of observation. 
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tiiii ft wide level plftin, which hftd before been covered by water, 
intervened between UiQi and the lake, but stated that no farther 
eintcing had taken {dece during the two previous yean. Near 
Ibmbwe he^ Mr L. A. Wallace found recent beaches 16 feet 
above the present level. Further fluctuations have since taken 
place, for whereas the Lukuga was reported blocked by a bar 
about 1897, a certain amount of water was found flowing down by 
Mr Moore in 1899 ; while in 1901 Mr Oodrington found the level 
4 or 5 feet higher than in 1900, the outlet having again silted up. 
In anjr oase, the alterations in level appear to be merely periodic, 
and due to fluctuations in rainfall, and do not point, as some 
have supposed, to a secular drying up of the lake. 

In the Mrtition of Africa among the Eur^an Powers, the | 
shores of Tanganyika have been shared by the Congo State, Great I 
Britain, and Germany, Great Britain holding the southern ex- 
tremity, Germany the east, and the Congo State the west. Stations 
have DMu established on the lake by all three Powers, the 
principal being— German : Bismarckburg in the south and IBiji ^ 
m the north ; British : Sumbu and Kasakalawe, on Cameron 6a,y ; 
Belgian: Mtowa or Albertville in 6" S. Missionaries, especially 
the Catholic ** White Fathers,*’ are also active on its shores. A 
small steamer, the Oood NewB^ was placed on the Idee by the 
London Missionaiy Society in 1884, out is now owned by the 
African Lakes Corporation ; a laiger steamer, the Hedwig von 
Wiamanuy carrying a quick-firing Krupp gun, was launched in 
1900 by a German exp^ition under Lieutenant Sohloifor ; and 
two others are owned by the ** Tanganyika Concessions'* and 
Katanga companies. The greater part of the trade with Tangan- 
yika is done by the African Lakes Corporation by the Shire-Nyasa 
route, but the Germans have been active in opening up overland 
routes from Dar-es-Salaam. 

Authorities.— Moore, in Geogr, J(MrnjaX, September 1897 and 
January 1901 ; To the Mountains of the Moon, London, 1901. — 
Wallace, Oeogr, Joumal, June 1899. — Ramsat, in VerhandL 
d, Gesdh fUr Erdkunde Berlin^ No. 7, 1898. — Glaunino and 
KoulschOttkr, in Mitt am den JksiJtscheni Sehvizgehieten, Nos. 

1 and 2, 1900.— KohlsohOtter, in VerhtmdL 13 Devisch, Qeogra- 
ph^niageSy 1901. — Ferousson, in Qeot Mag.^ Augiist 1901. — 
OTROMER, in PeUnnanns Mitteiti December 1901. — Codrinotok, 
in Oeogr, Journal^ May 1902. (e. He.) 

TAnfl^armUllClOf a town of Prussia, province of 
Saxony, on the Elbe, 43 miles north - north - east from 
Magdeburg by rail vid Stendal. It has numerous buildings 
of the 14 th and 15th centuries, including the turreted 
walls, the church of St Stephen (1376), and the town hall. 
The castle, built in the 14th century, was the chief resi- 
dence of the Margraves of Brandenburg. There is a 
school of navigation ; and the manufactures include sugar, 
oil, shot, and brewing, and there is a trade in corn. 
Population (1885), 5852; (1895), 9059; (1900), 11,524. 

TtifIS'ior (improperly Tangiers^ locally Tanjah), a 
seaport of Morocco, situated on the Strait of Gibraltar. It 
is the only town in the empire in which the effects of 
progress are marked. As the seaport nearest to Europe it 
has been for over a century the diplomatic headquarters, 
since the Court divides its time between the three metro- 
politan cities — Fez, MarrAkesh, and Mequinez — and cam- 
paigns for the chastisement of unruly tribes. The nucleus 
of a cosmopolitan society thus formed has expanded into 
a most powerful community, enjoying privileges and 
immunities unknown to natives who do not receive its 
protection. Not only has the steadily increasing number 
of visitors induced the ojiening of first-class hotels, but 
extensive building operations have been necessitated, 
resulting in the immigration of some thousands of artisans, 
chiefly Spanish. Several printing-presses have been estal>- 
lished, and newspapers appear in Spanish, French, and 
English. Among the more apparent signs of development 
are the European shops, which are replacing the pictur- 
esque native cupboards; the drinking dens, which have 
fqnxmg up at every comer; telephone wires, and electric 
light ; while for corn-mills, Ac., European machinery has 
been introduced. Elsewhere these details might seem 
trivial, but in so conservative a land as Morocco they are 

^ The transforence of the GemiMi station foom UjUi, 7 miles north- 
west, to K^oma Bay— a better harbour— is meditated. 
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signs of the times which did not fail to arouse the alarm 
and disgust of the late sultan on his only visit to ^e 
city “ devoted to dogs.” ' The Europeans number perhaps 
6000 in an estima^ population of 25,000, the Jewi^ 
element forming a somewhat larger proportion. Tangier 
is the headquarters of the Franciscans, the North Africa 
Mission, and the Gospel Union of Kansas. Of the annual 
imports, which average about £300,000 in value, but were 
£427,750 in 1899 and £488,670 in 1900, about two-fifths 
come from or through Great Britain and Gibraltar, and 
nearly one-fourth from France. About one-half of the 
total value represents cottons. But for increased fainlities 
for reaching Fez and Mequinez by way of Laraiche and 
Rabat, the imports by way of Tangier would be much 
greater. The exports average only about £260,000 in 
value, though in 1900 they rose to £386,270, so that 
there is a constant drain of specie, made up for, however, 
at some of the other ports. The ])rinci|)al items under 
this head are Oxen, £75,700 in 1900 (chiefly to S^iain) ; 
slippers, £62,000 ; wax, £46,200 ; woollens (to the East), 
£41,200; eggs, £78,000 (chiefly to Spain); and goat- 
skins, £40,600, the agricultural produce finding but a 
slight outlet at this i^ort. Shipping entered (1896), 
324,183 tons; (1898), 391,517 tons; (1900), 423,900 
tons. (ij. M*.) 

TAflJOr09 a city and district of British India, in the 
Madras !^sidency. The city is situated on the right l)ank 
of the Cauvery ; an im]x>rtant junction on the South Indian 
Railway, 218 miles south of Madras. Population (1881), 
54,745; (1891), 54,390; (1901), 57,605. Municii)al 
income (1897-98). R8.94,920. Tanjore is a great centre 
of Brahmans and of Sanskrit literature. There are Roman 
Catholic and 8.P.G. missions. Si Peter's College had 
126 students in 1896-97, the three high schools 541 
pupils, and the Prince of Wales medical school 25 students 
and an endowment .>f Rs. 1,00,000. There are five printing- 
presses, issuing one ver.iaiular newB]>ai)er. Though the 
city makes s|)ecia.lities of jewellery, carpets, modelling in 
pith, Ac., it has no large industries. 

The district of Tanjore lius an area of 8709 square miles ; po^mla- 
tion (1881), 2,131,019 ; (1891), 2,228,114, showing an increase of 
nearly 5 per cent. ; average density, 601 ])er8on8 per square mile, 
compared with 262 for the province generally. In 1901 the 
population wns 2,24.5,361, showing an increase of less than 1 per 
cent. The land revenue and rates in 1897-98 were Rs. 67, 26, 484, 
the incidence of assessment being Rb. 5 per acre, compared with 
R.1.2.0 for the province generally ; cultivated area, 1,278,606 
acres, of which 957,814 were irrigated, including 827,994 from 
Government canals ; number of police, 1238 ; boys at school 
(1896-97), 52,965, ^ing 33 per cent, of tlic male population of 
school-going age ; girls at school, 7116, being 4 per cent. ; regis- 
tered death-rate (1897), 27*4 i>er 1000. The one staple crop is rice, 
which is grown on 85 ]>er cent, of the total cultivated area. The 
chief irrigation work is the Cauvery delta system, upon which 
the capital outlay has been R8.19,94,978. In 1897-98 the irrigated 
area was 989,808 acres, and the net xiroiit was 41 per cent. The 
district is traversed by several branches of the South Indian Rail- 
way, running to Mayaveram, Karikal, Negapatam, and Mutlupct. 
The district hoard has undertaken to extend the last-named branch 
to Avadaiyarkovil. There are no large industries, except one rice- 
cleaning mill. The chief seaport is Negapatam. In 1897-98 the 
totid sea-borne trade was valued at Rs. 1,94, 29,666, chiefly exports 
of rice to Ceylon. 

Ta.nk Ships* See Petroleum and Shipbuilding. 

Tann-Rathsamhaussn, LudwigrSam- 

SOnp Baeon von und zu dbr (1815-1881), Bavarian 
general, was bom at Darmstadt on the 18th of June 1815, 
the scion of an old Alsatian family. Entering the army as 
ensign of artillery in 1833, he soon afterwar^, in quest 
of adventure, joined a French military exp^ition operat- 
ing in Algiers against the Tunisian frontier. In 1849 
von der Tann took part in the Danish war, and especially 
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distingaished himself at the lines of Dtippel. Becoming 
lieutenant-general in 1850, he was placed in command 
of a division. In the war of 1866 he was chief of the 
staff to Prince Charles of Bavaria, who commanded the 
South German contingents. Although vehemently attacked 
in the Ultramontane press for the unsuccessM issue of 
this campaign, he continued to enjoy the favour of the 
king, and received promotion, being appointed in 1869 
commandant of Munich. In the Franco-German war he 
commanded the 1st Bavarian corps, and fought with 
great gallantry at Worth and Sedan, being in the latter 
battle prominently concerned in the attack upon Bazoilles. 
Transferred in the autumn to an independent command on 
the Loire, he conducted the operations against Aurelle de 
Paladines, at first with marked success, and forced the 
surrender of Orleans. He had, however, at Coulmiers to 
give way before a numerically larger French force ; but 
reinforced, ho fought several successful engagements under 
the Grand Duke of Mecklenburg near Orleans. On the 
termination of the war he was appointed commander-in- 
chief of the Ist Bavarian corps, a post which he held until 
his death at Meran on the 26tli of April 1881. 

TCintfthf a town of Lower Egypt, in a central position 
nearly midway between the two main branches of the 
Delta, and converging-point of several railways traversing 
the Delta in all directions. It is the capital of the rich pro- 
vince of Gharbieh, and is noted for the fairs and Moslem 
festivals, which are held three times a year in honour of 
the renowned saint, Seyyid el-Bedtiwi, and are sometimes 
attended by 200,000 pilgrims and traders. There are a 
large railway station, a very fine mosque (restored), and a 
palace of the Khedive. Population (1900), 35,000. 

TapaJOS. See Amazon. 

Tapestry. See Textiles. 


Tarai a district town of Kussia, western Siberia, in 
the government of Toljolsk, 201 miles N.N.E. of the 
Trans-SiWian Railway at Omsk, on the left bank of the 
Irtysh river, 35 miles below its junction with the river 
Tara, It has a distillery and several tanneries, and 
the surrounding country is beginning to be thickly 
populated with Russian immigrants. Population (1897), 


Taralf or Terai (» moist land), the name of the 
submontane strip of marshy jungle stretching along 
beneath the lower ranges of the Himalaya in northern 
India. This strip extends roughly from the Jumna river 
on the west to the Brahmaputra on the east. Everywhere 
it is most unhealthy, and inhabited only by tribes who 
seem to lie proof against malaria. A large portion lies 
within Nepal. The jmrt below the Kumaun hills used 
to form a district of the North-Western Provinces, called 
Tarai, now combined with Naini Tal. Area, 963 square 
miles ; population (1891), 210,568, showing a density of 
219 (>ersons per square mile. 

Tftrftncpili a town of Si)ain, province of Cuenca, 
with a station on the railway from Aranjuez to Cuenca. 
Population (1887), 5066; (1897), 5316. It is situated 
in a plain watered by the river Rianzares, and the prin- 
cipal products of the district are wheat, wine, oil, and 
fruit. The town has some manufactories of linen goods, 
distilleries of alcohol, and saw-mills. The streets are 
regular, and contain many good modern houses, including 
the palace of the Duke of Rianzares, who became the 
morganatic husband of the Queen Regent Christina of 
Bourbon, widow of Ferdinand VII. and mother of Isabella 
II. He built this palace and gardens, and restored the 
convent of our Lady of Rianzares. Tarancon has a few 
old churches and convents. 


YwurmjntOf a seaport of southern Italy, on the ^If of 
the same name on the Ionian Sea. In 1861 the n^taiy 
importance of Taranto^ which Napoleon L had foretold 
was recognized by the Italian Government, and in 1864 a 
Naval Commission designated it as third maritime arsenal, 
after Spezia and Venice. In 1882 it was declared the seat 
of the second maritime department in place of Naples, but 
the declaration was afterwards withdrawn out of regard 
for Neapolitan susceptibilities. Nevertheless, the arMnal 
must in time take precedence over that of Naples, whidbi 
vdll then be given over to private industry. Work was 
begun on the arsenal in 1883, and continued as the finances 
of the State permitted, and already it is capable of turning 
out new war-vessels and of executing repairs of all kinds 
for the Mediterranean Squadron. The arsenal extends for 
a mile and a half on the southern coast of the Mare 
Piccolo, which constitutes its chief basin. The receiving 
dock and the anchorage for torpedo-boats, with a wide 
landing-stage, form dependencies. The arsenal proper 
faces north-east, and has an area of 2,564,000 square 
metres. Its dock is 220 metres long, 38 metres wide, 
and 11*50 metres deep. The dock is divisible into two 
compartments, each capable of containing a full-sized 
battleship. It holds 70,000 metres of water, which can be 
drawn ofl‘ in eight hours by two 600-h.p. steam pumps. 
The equipment of the arsenal comprises cranes up to 100 
tons* lifting power, eight workshops, supply magazines, a 
coalyard of 85,000 tons* capacity, three-quarters of a mile 
of wharves, two moles 100 and 180 metres long, complete 
railway communication between all ix)ints of the worktops 
and yards, and an aqueduct supplying 1000 cubic metres 
of water a day to two reservoirs of the capacity of 200 and 
2000 cubic metres. In addition there are other naval 
dei)endencies, barracks for marines, and an ammunition 
depot The Mare Grande is connected with the Mare 
Piccolo by a channel 800 metres long, constructed at a 
cost of £120,000, and sufficiently capacious to permit the 
passage of the largest battleships. In its present form 
it provides well-sheltered anchorage, 1 1 metres deep and 
6325 acres in extent Taranto as a port is therefore 
sui^erior to Si^ezia, Toulon, Marseilles, and Cherbourg. 
The channel was bridged in 1887 by an iron swivel-bridge, 
which when open leaves a passage-way 60 metres broad. 
In consequence of the establishment of the arsenal the 
importance of Taranto is steadily increasing. The citadel 
built in 1404 has been demolished. Large new buildings 
and wide streets have l)eeii constructed. Tlie city is the 
segjt of an archbishopric and a sub-prefecture, and also in- 
cludes 23 associations, several of which are mutual benefit 
societies, four charitable institutions, and well-kept municipal 
and Government schools. The chief industry is the culti- 
vation of oysters, the Ostrea Tarantina being a variety of 
the Ostrea eduLis. The oyster parks are four in number, and 
yield an annual total of 27,000,000 oysters, worth £10,000. 
Besides oysters, Taranto carries on a large trade in cozz«, a 
species of large black mussel of pleasant flavour, which is 
packed in barrels with a special sauce. The other chief 
trades are barrel-making, oil-making, soap-making, and a 
mother-of-ijearl button factory. Com, honey, and fruit are 
largely cxijorted from the district. Population (1881), 
26,000; (1901), 53,000. 

TArapftCa, a province in the north of Chile, situated 
between 18’ 30' and 21” 40' S. and 68" 20' and 70* 15' W. 
It is bounded on the N. by the province of Tacna, on the 
E. by Bolivia, on the S. by Antofagasta, and on tke W. 
by the Pacific. Area 19,300 square miles, divided into 
two departments. It was ceded to Chile by F^ra, and 
organized as a province in 1884. In 1898 the marriages 
were 426 ; births, 2665 ; deaths, 2712. The capital hi 
Iquique. Population of province (1900), 98,769. 
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TW^IMPhAf ft district town of Russia, in the gOYem- 
ment of Kief^ 12 miles from Olshanitsa station of the 
South-Westem Railway. There are large flour-mills and 
sugar works in the district, and a bride trade in flour, 
spirits, and sugar (exported) is carried on. Population 
(1897), 11,462. 

Tarasonaf a town of Spain, province of Saragossa, 
on the river Queiles, to the north-west of Boija, with a 
station on the railway to Tudela. The surrounding 
country is mountainous, but many of the hills are cul- 
tivated nearly to the summit. It produces wine, oils, 
hemp, and wheat in abundance. The town is situated in a 
pleasant, well-wooded vale, on rising ground, crowned by 
the episcopal palace and tower of Magdalena. The part 
of the town on the right bank of the Queiles has narrow, 
steep streets with old houses; the suburb on the left 
bank is modern. The parish church of La Magdalena 
is a more ancient cathedral, with a Gothic tower, 
arabesques, remains of a Byzantine crypt, and flue 
chapels. The Church of St Michael, too, is a fine 
Gothic structure, and Tarazona has several well pre- 
served convents, a bull-ring, a town hall, and good schools 
for both sexes. Population (1897), 8470. 

TarsntUIVIy a borough of Allegheny county, Penn- 
sylvania, U.S.A., on the Allegheny river, and the 
Allegheny Valley and Pennsylvania railways, in the 
western part of the - state. Population (1890), 4627; 
(1900), 5472, of whom 1173 were foreign-bom. 

TstrgfUl Ocnaf a small town of Moldavia, 
Rumania, on the loft bank of the river Trotus, 80 miles 
south-west of Jassy. It lies on a series of bare hills 
formed of enormous deposits of rock-salt, which are 
worked for the benefit of the state. It was only in 
1870, however, that the state undertook the working of 
the mines, where prisoners condemned to penal servitude 
are employed. The depth of the layer of salt is unknown, 
boring for 600 feet having been made without the bottom 
being reached. The annual production from the mines is 
from 10,000 to 12,000 tons. Between the salt mines and 
the town is the prison, consisting of large buildings sur- 
rounded by high walls. This is the largest penal establish- < 
ment in Rumania. There are throe churches, the most 
imjKirtant being that of Raducanu, built in 1762. Popu- 
lation (1900), 8033. 

Tarlfa, a seaport of Spain, province of Cadiz, on 
the strait and 21 miles W.S.W. of Gibraltar. Popula- 
tion (1877), 12,134; (1897), 11,699. A new lighthouse 
has l^en constructed on the southern part of the island 
in front of the town. The trade is not very important, 
except in fresh and salted fish and live-stock. 

Tariff^* — Resort is made to tariffs, or duties on 
imports, partly to secure revenue, partly to affect the 
course of industry within a country. Strictly sjieaking, 
these two objects are inconsistent with each other ; since 
a customs duty, in so far as it causes a domestic industry 
rather than a foreign to supply the market, ceases to bo a 
source of revenue. But in a great number of cases the 
imposition of a duty causes only a partial displacement of 
the foreign supply, and hence brings some revenue from 
that which remains. This circumstance strengthens the 
hold of the protective system, especially in countries 
where customs duties are an important source of revenue, 
the combination of fiscal convenience and of protec- 
tion to home industry being a highly attractive one. 
Where tariff duties are imposed sefldy for revenue, an 
equivalent excise tax is imposed within the country, so 
as to put the domestic producer precisely on the footing , 
of his fomgn competitor; and tariffs so maintained ! 
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are in complete conformity with the principle of free 
trade. 

Great Britain , — Between the dose of the Napoleonic 
wars of 1815 and the year 1860, the tariff system of Great 
Britain was changed from elaborate protection to practically 
^mplete free ti^e. An attempt had indeed been made 
in 1786 to modify the rigidly protective legislation of the 
18th century. In that year Htt concluded a commercial 
treaty with France, providing for large reductions of 
duties in both countries. But the treaty was swept away 
with the outbreak of the wars with France, and accord- 
ingly the old system was still in force in 1816. The first 
important step, and in some respects the decisive step, 
towards modifying it was taken in 1824, under the policy 
of Huskisson. In that year, and again in 1825, great reduc- 
tions were made in the duties on raw materials, especi- 
ally on wool, raw silk, flax, and iron, while considerable 
reductions were also made in the duties on manufactured 
goods. The most sharply contested of the changes was in 
regard to silks, which had been completely prohibited, 
and were now admitted at a duty of 30 per cent. A con- 
siderable breach was thus made in the protective system ; 
and some further changes in the same direction were made 
in the next decade, especially under Lord Althorp in 1 833. 
But in the decade from 1830 to 1840 the Corn Laws 
were the chief subject of contention. The great increase 
in population since the middle of the 18th century had 
made England a corn-importing country, esj)ecially witli 
the rapid growth of manufactures in the early years of the 
19th century. The first systematic Corn Laws imposing 
duties on grain had been fiassed in 1773. From 1816 
onwards a series of measures were passed, all designed to 
maintain the high price of grain. The Act of 1816 pro- 
hibited the im|>ortation of wlieat when the price was less 
than 80s. a quarter (»$2.50 a bushel). In 1822 the 
prohibitive point was lowered to 70a, In 1828 the 
sliding scale was Introduced, under which the duty went 
up and down as the piice of grain went down and uj) ; 
and it was against this form of the (>orn Law that the 
great agitation led by Cobden and Bright was direct'd 
after 1830. For a long time the anti-Corn Law agitation 
seemed to have no eftect, although conducted with extra- 
ordinary skill and entliusiasm. In 1842, however, Sir 
Robert Peel made the first iinix»rtaut concessioTi, by nit)di- 
fying the sliding scale, his ojiponcnt, Loi-d John Russell, 
having proposed in the previous year a fixed duty of 8s. a 
quarter. In view of the bad harvest of 1845-46, and tluj 
famine in Ireland in 1846, Peel surrendered, 
and proposed in 1846 the admission of grain t:omLmw9 
with only a fixed duty of Is. a quarter as a regis- ^ ' 
tration fee. This change was carried, but l^Jcl, 
l)eing able to cjarry only a fniction of his i)arty with him, 

I was compelled shortly afterwards to resign. The Corn 
Tjaws had great political strength, serving as they did the 
interests of the landowuiers, whose hold on Parliament was 
still very strong ; but the general economic sitTiatioii in 
Groat Britain, from the rapid growth of the manufacturing 
population and the inqwrative need of more food, iiuido 
their abolition inevitable. After having been maintained 
till the middle of the century, apimrently witli irresistible 
support, they suddenly collaps^ under the strain of a 
season of exceptionally short crops. Both their continued 
maintenance and their final sudden abolition are in soine 
respects divergent from the general course of British 
tariff history. 

The remodelling of the tariff system in the direction 
of free trade went on, little retarded by the main- 
tenance of the Corn Laws and not much accelerated 
by their abolition. In 1842 great reductions of duty 
were made on a large number of articles j in 1846 still 

8. IX. — 23 
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further reductions of duty were made; another seriee 
of changes came in 1853 ; and finally, in 1860, the last 
remnant of protrotive duties disappear^ The 
OMMmi four Acts of 1842, 1846, 1853, 1860— the first 
under Peel’s leadership, the second two 
under Gladstone’s guidance— thus carried out 
gradually the policy of free trade in regard to other 
articles than grain. The first of them, in 1842, was 
signalized by the introduction of the Income Tax as a 
means of raising revenue to replace that lost by the 
diminished imixirt duties. The last of thei^ in 1860, was 
largely influenced by the great commercial treaty with 
France. In that treaty the concessions made to France 
were the reduction by Great Britain of duties on wines 
and spirits, and the admission, free of duty, of some 
important French products, notably sUk manufactures, 
gloves, and other products in which the French had 
sui>eriority. Great Britain, instead of limiting the con< 
cessions to France, in 1860 made them applicable to all 
the world. The silk manufacture, as to which the first 
great changes had been made in 1824, and on whose 
products the duties had been kept higher in previous 
Acta than on other manufactures, was thus compelled, 
notwithstanding violent op]>osition, to face unfettered 
foreign competition. 

Two general features should bo noted in regard to 
the tariff history of Groat Britain. In the first place, 
most of the reductions of duty on manufactured articles 
were of little practical significance. The great mass of 
manufactured commodities wore produced in the United 
Kingdom more cheaply than in foreign countries, and 
would not have been imjiorted, with duty or without, 
except in B|K)radic amounts for some s|)ecial qualities. 
The changes hence involved little real readjustment of 
industry. There is thus some ground for the assertion 
that the policy of free trade was not adopted by the 
Unit(^d Kingdom until its industries had reached the 
stage of being independent of protection. But this does 
not hold g(M)d of some manufactures; especially not 
of the silk industry, and some parts of the woollen 
and linen trades. Still loss does it hold good of raw 
materials, many of which had been really affected by the • 
duties, and were largely imported after their abolition. 
Such w'as the case not only with some metals, such as lead, 
zinc, cop][>er, but still more strikingly with textile materials 
such as wool, flax, and the like, and most of all with 
agricultural products such as grain, meat and meat pro- 
ducts, timber. In regard to all these, the abolition of 
protection meant a real sacrifice to domestic industries. 
The second feature to be noted is the simplification 
which resulted in the administrative features of the 
English tariff. A groat number of articles had boon 
enumerated in the earlier tariff Acta, each of which was 
imjwrtod in very small quantity and yielded an insig- 
nificant revenue. The nature of the changes made between 
1842 and 1860 is indicated by the following tabular 
statement : — 



Duties reduced. 

Duties idMlished. 

1842-46 

503 

390 

1846 

112 

54 

1863 

... 

128 

1860 

... 

871 


After 1860 only forty-eight articles remained subject to 
duty, a number which has been still further reduced, the 
most notable chanm having been free admission of sugar 
in 1872. Since that date the English customs tariff has 
been simplicity itself. A very few articles (spirits, beer, 
wine, tol^co, tea, coffee, cocoa) yield practically all of 


the customs revenue, and so far as these artidas ate pro- 
duced within the country, they are subject to m excise 
duty, an internal tax precisely equal to the import duty. 
In 1901, to aid in meeting the expenses of the South 
African war, a moderate revenue duty was agtdn imposed 
on sugar. 

JFVxmes. — The tariff history of France in the 19th 
century divides itself into three periods : one of complete 
prolubition, lasting till 1860; second, of liberal legisla* 
tion, from 1860 to 1881 ; third, of reversion to protection 
after 1881. 

(1) During the first period the prohibitive legislation 
of the 18th century was retained, largely in consequence 
of the Napoleonic wars. The commercial treaty of 1786 
between Great Britain and France has alr^y been 
referred to as making a breach in the restrictive system 
of the 18th century ; and in the early years of the French 
Eevolution a similar wave of liberal policy is to be seen. 
But the groat wars led to the complete prohibition of 
the importation of manufactures, reaching its climax in 
Napoleon’s Continental system. The system of prohibition 
thus instituted, while aimed at Great Britain, was made 
general in its terms. Hence the importation into France 
of virtually all manufactured articles from foreign countries 
was completely interdicted ; and such was the legislation in 
force when peace came in 1815. This system doubtless 
was not expected to last after the wars had ceased, but^ 
as it happened, it did last until 1860. Successive Govern- 
ments in France made endeavours to break with the 
prohibitive system, but naturally met with strong opposi- 
tion from the manufacturing interests, not prepared to 
meet the competition of Great Britain, whose industries 
had made, and were continually making rapid strides. 
The politick position of the Governments of the Bestora- 
tion and of Louis Philippe was such that they were im- 
willing to forfeit sup^K>rt by pushing measures in which, 
after all, they were not themselves deeply interested. 

(2) It was not until Napoleon III. believed it to be to 
his political advantage to strengthen friendly relations with 
Great Britain by the moderation of the import 

duties that the change was finally made; while 
the despotic character of his government en- 
abled him, when once the new policy was entered on, 
to bring about a radical change. After some secret 
negotiations, in which the English Corn Law agitator, 
Cobden, and the French economist, Cherbuliez, took an 
active part, Napoleon was })ersuaded to enter on the 
famous commercial treaty of 1860, and virtually to force 
its acceptance by the French legislature. In the treaty as 
finally framed duties on most manufactured commodities 
were reduced to a range of 10 or 15 per cent., some iron 
manufactures, however, being left at ^ghtly higher rates. 
Before the treaty, all woollen and cotton manufactures, all 
manufactures of leather, of hardware, pottery, all glass 
ware, had been prohibited, while raw materials and such 
manufactures as were not prohibited had been subjected 
to heavy duties. The treaty thus made a radical change, 
revolutionizing the tariff system of France. It did so with 
relation not only to the United Kingdom, but, in its after 
effects, to the world at large. The French Government at 
once set to work to enter into similar arrangements with 
other countries, and treaties were successively conduded 
in 1860-66 with Belgium, with the Zollverein (Germany), 
Italy, Switzerland, Sweden and Norway, Holland, Spain, 
Austria. All these countries made r^uctions of duty 
on French products, while France admitted other products 
at the rates of the Britidi treaty tariff. Thus a network 
of treaties was spread over Europ^ leading to much 
greater freedom of trade and opening an era of freer 
international exchange. 
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f 8) This more liberal polity, howerar, probably never 
baa deep root in Frenob pul^ opinioiu It reoeived a 
ohedk from the EranooOerman War of 1870- 
iSc$tSSi§. 1871. The treaty of Frankfort in 1871 contained, 
*in place of the previous detailed commercial 
treaty vdth Germany, the simple **most favoured nation*’ 
provisa The guarantee which each country thus gave to 
the other of treatment as favourable as that given else- 
where became irksome to France, sore after her defeat in 
the war. More importaut^ however, in undermining the 
liberal system, was the change in agricultural conditions 
which began to set in in the decade of 1878-88. Then 
the. great improvements in transportation caused competi- 
tion in agric^tural products to he felt, especially from the 
United States. A^cultural prices declined ; agricultural 
depression set in. The agricultural interest in France, 
hitherto indifferent about duties, now began to demand 
protection against competition from beyond the sea. To 
this factor was added the revival of national feeling and 
prejudice, with growing political complications and 
jealousies. Hence, by gi^ual steps, the custotns policy 
of France has become more and more strongly restrictive. 
The first important step was taken in 1881, when a new 
general tariff was established, in which specific duties 
replaced the ad valorem duties chiefiy applied in the 
treaty tariffs of 1860-66. The new rates were supposed 
to be no more than equivalent to those replaced by them, 
but in fact were in some cases higher. New treaty tariffs, 
less liberal than the earlier ones, were concluded with 
Belgium, Switzerland, and Spain; while with other 
countries («.y.. Great Britain) a most favoured nation ” 
arrangement was substituted for the previous treaty 
regime. These new treaty arrangements expired in 
1892 : even before that date, duties had been raised on 
grain and meats; and finally, in 1892, a new 
and more highly protective general tariff was 
established on the recommendation of M, Moline, 
with high duties on agricultural products and raw 
materials as well as on manufactures, and with provisions 
for limited domestic bounties on silk, hemp, and fiax. 
Nevertheless, some provision was made for negotiations 
with foreign countries by establishing a minimum tariff, 
with rates lower than those of the general or maximum 
tariff, the rates of this minimum tariff being applicable to 
countries which might make concessions to France. As a 
rule the minimum tariff has been applied, after negotmtion, 
and thus is the tariff in practical effect ; yet its rates arc 
still high, and, most significant of all, agricultural pro- 
ducts are granted no reductions wliatcver as compared 
with the maximum tariff, there being heavy and unrelaxed 
duties upon grain, animals, meats, and the like. 

Qermomy , — The tariff history of Germany, up to the 
foundation of the German Empire, is the history of the 
ZoUverein or Gorman customs union ; and this 

P ?. in turn is closely connected with the tariff his- 

i^J***”*’ tory of Prussia, In 1818 Prussia ado])tod a 
tariff with much reduced duties, under the in- 
fluence of the Liberal statesmen then still powerful in 
the Prusedau Government. The excitement and opix>si- 
tion in Germany to the Prussian tariff led to customs 
legidation by the other German states, some smaller states 
joining Prussia, while the southern states endeavoured to 
form independent customs unions. Finally, by gradual 
steps between 1831 and 1834, the complete li^llverein was 
formed, notwithstanding }K)pular opposition. All the 
German states foimed a customs union, with free trade 
between them, except so far as differing internal taxes in 
the several states made some modifications necessary. 
The customs revenue was divided among the several states 
in proportion to population. The tariff of the ZoUverein 
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was, in essentiah^ the Frusman tariff of 1818, and was 
moderate as compared with most of the separate tariffe 
previously existing. Within the ZoUverein, after 1834, 
there was an almost unceasing struggle between the Pro- 
tectionist and Free Trade parties^ Prussia supporting in the 
main a Liberal policy, whUe the South German states sup- 
ported a Protectionist policy. The trend of the tariff 
policy of the ZoUverein for some time after 1834 was 
towards protection ; |)artly because the specific duties of 
1818 became proportionately heavier as manufactured 
commodities fell in price, partly because some actual 
changes in rates were made in response to the demands 
of the Protectionist states. In 1863 a treaty l>etween 
the ZoUverein and Austria brought about reciprocal re- 
ductions of duty between these two parties. After 1860 
a change towards a more liberal policy was brought about 
by the efforts of Piussia, which concluded independently 
a commercial treaty with France, forcing on the other 
members of the ZoUverein the alternative of either 
parting company with Prussia or of joining 
her in her relations with France. The second trftymad 
alternative was accepted, largely because Austria iow tmrtH, 
did not vigorously support the South German 
states, and in 1865 the ZoUverein as a whole concluded a 
commercial treaty with France, bringing about inqiortant 
reductions of duty. The regime ojf comparatively free 
trade thus established lasted for about fifteen years. After 
the foundation of the German Empire, the duties of the 
ZoUverein became those of Germany, and for a time the 
Uberal rc^gime was maintained and extended, with respect 
to the tariff as with respect to other matters. But in 
Germany, as in France, a combination of political and of 
economic forces led before long to a reaction towards pro- 
tection, Bismarck broke with the National Liberals, who 
were the champions of free trade ; at the same time the 
agricultural depression set in, and the agricultural interest 
demanded protoctiem against American and other foreign 
comjietition. The manufacturers, especially of iron, also 
manceuvred for protection. The reaction came in 1879, 
when duties were increased on manufactured articles as 
well as on agricultural articles. Other advances 
of duty were made in later years, especially on 
grain ; and thus the iK)licy of Gennany has be- ^ ' 

come distinctly Protectionist, though not to the 
same degree as in France. In 1892, however, the precise 
year in which France gave up her system of commercial 
treaties, some moderation was brought about in Germany’s 
protective system by commercial treaties w'itli Austria, 
Italy, Belgium, Switzerland, and shortly afterwards with 
Russia. These treaties provided for ifjductiona of duties 
in all directions, the most importont concessions being on 
certain agricultural products. Thus the duty on wheat, 
w'hich h^ lx)en gradually raised as high as 5 marks \>Gr 
hundred kilogrammes (roughly Is. 3d., or about 30 c. a 
bushel) was reduced to 3 ‘50 marks by the treaties. The 
rates of these treaties were extended to a number of other 
countries having “ most favoured nation ” relations ■with 
Germany. The tariff system of Gennany, however, at the 
close of the 19th century, remained Protectionist, and the 
controversy on protection and free trade has not reached 
an end. 


In other important ooimtrios changes in policy have taken j»l^o 
imilar to those noted in Germany and in France. The era of ni^o- 
ited tariffs, which began witli the great treaty of I860, l^od 
)r about twenty years, and has been followed in Italy, Austria, 
Belgium, Switzerland, and Sfiain by a reversion te P>^tectiOD, 
Ithough usually to a less high system of protection than had pi-e- 
ailed Wore 1860. The United Kingdom and Holland alone have 
eld consistently and unfalteringly to the pnnciploof free trade. Tlio 
ictors which have brought about this rt^tion have been, as was 
Iready noted, partly economic, partly political ; on the one hand, 
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the prenure of competition from distant eountriee in agrWtnral 
produete, a oonseqnenoe chiefly of improved transportation $ on 
the other hand, the revival of national sentiment ana prejudice. 

The United The tariff history of the United 

States, like that of European countries, divides itsdf into 
two great periods, before and after the year 1860. But it 
is no more than an accident that this year constitutes tiie 
dividing line in both cas^ the chan^ in the United 
States being due to the Civil War, which so profoundly 
influenced the fiscal, economic, and political history of 
the country in all directions. The period before 1860 
may again be divided into three sub-periods, the first 
extending from 1789 to 1816, the second from 1816 to 
about 1846, the third from 1846 to 1860. 

(1) The Tariff Act of 1789 was the first legudative 
measure passed by the United States. The Protectionists 

have pointed to it as showing the disposition of 

the first Congress to adopt at once a policy of 
protection ; the Free Traders have pointed to it similarly 
as showing a predilection for their policy. Each had 
some ground for the claim. The duties of the Act of 
1789 were very moderate, and, as compared with those 
which the United States has had under any subsequent 
legislation, may be described as free trade duties. On 
the other hand, the spirit of the Act of 1789 was protec- 
tive. It had been the design of Madison, and of other 
firm supporters of the new constitution, to adopt in 1789 
a very simple measure, designed solely to secure revenue. 
But the pressure from the representatives of some of the 
states, notiibly Pennsylvania and Massiichusetts, compelh'd 
him to incorporate in the Tariff Act certain specific duties 
borrowed from the Tariff Acts then in force in these states, 
which had a distinctly protective aim. Thus the Act of 
1789, although the duties levied by it were moderate, yet 
had a protective intent. Such in the main remained the 
situation until 1816, duties being indeed raised from time 
to time in order to secure more revenue, but the arrange- 
ment and the general rate of the duties not being sensiWy 
modified. There was not at this time any considerable 
public feeling on the subject of protection, cliiefly l>ecauBe 
during most of the years of this period the Eastern states, 
and especially New England, where manufactures might 
be expected to develop first, were profitably engaged in an 
extensive export and carrying tnule. 

(2) After the close of the war of 1812, however, a new 
spirit and a new policy developed. With the end of the 

Napoleonic wars, the opportunities for American 

commerce became loss, while at the same time 
the expanding j)opulation necessarily led to diversified 
interests at home. A demand arose for two closely con- 
nected measures : protection to domestic manufactures, 
and internal impi*ovements. Protection was demanded as 
a means both of aiding young industries and of fostering 
a home market for agricultural products. The chief 
q>okesman of the new movement was Henry Clay, who 
remained throughout his life the consistent advocate of 
this socalled “American system.” Some disposition in 
this direction showed itself as early as 1816, when tariff 
duties were raised. Still greater changes were made in 
1824, 1828, and 1832. In 1824 duties vrere considerably 
raised ; and thereafter the New England states, which so 
far had been lukewarm in supporting the movement, joined 
in it unreservedly. The tariff of 1828 was affected by 
some political manipulation, which caused it to contain 
objectionable provisions, and to be dubbed “ the tariff of 
abominations.^’ But the so-called abominations were re- 
moved in 1832, when the protective system was delibe- 
rately and carefully rearranged. By this time, however, 
the op})osition to it in the South h^ reached a pitch so 
intense that concessionB had to be made. As a planting 
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and slaveowtting region, the South inevitably had no 
manuhictures : it felt that its cotton was sure to find a 
foreign market, and would gain little from the establish- 
ment of a domestic cotton manufacture within the country ; 
and it judged, rightly, that the protective system brought 
it oidy bu^en and no benefit. The extent of the burden 
was greatly exaggerated by the leaders of the South, espe- 
cially in the heat of partisan conlroven^ ; and the subject 
was closely connected with the controversy as to the rights 
of the states, and the endeavour of South Carolina, under 
the influence of Calhoun, to nullify the Tariff Act of 1832. 
The nullification movement led in 1833 to the well-known 
compromise, by which the rates of duty as established by 
the Act of 1832 were to be gradually reduced, reaching 
in 1842 a general level of 20 per cent. The compromise 
served its tiu*n in allaying political bitterness and staving 
off a direct conflict betw^een the United States and South 
Carolina. But the reductions of duty made under it were 
never effectively carried out. In 1842, when the final 20 
per cent, rate was to have gone into effect, the Protection- 
ists again had control of Congress, and after a brief period 
of two months, during which this 20 per cent, rate was 
in force, passed the Tariff Act of 1842, which once more 
restored the protective system in a form not much less 
extreme than that of 1832. 

(3) Four years later, however, in 1846, a very consider- 
able change was secured by the South, and a new era was 
entered on. The Democratic party now was in 
control of legislation, and in the Tariff Act of 1 84 6 
established a system of moderate and purely ad valoreni 
duties, in which the protected articles were subjected, as a 
rule, to a rate of 30 per cent., in some cases to rates 
of 25 and 20 per cent. The system then established has 
often been spoken of as a free trade system, but was in 
reality only a system of moderated protection. In 1857 
duties were still further reduced, the rate on most pro- 
tected commodities going down to 24 per cent., and 
remaining at this comparatively low level until the out- 
break of the Civil War. 

The second gretit period in the tariff history of the 
United {States oi^ens with the Civil War, It is true that 
the first steps towards a policy of higher protection were 
taken just before the war began. In the session of 1860- 
1861, immediately preceding the outbreak of the conflict, 
the Morrill Tariff Act was passed by the Republican party, 
then in control because the defection of Southern members 
of Congress had already begun. It substituted sjKJcific 
duties for the ad valorem duties of 1846 and 1857, and 
made some other changes of significance, as in the higher 
duties upon iron and steel. Nevertheless, the advances 
then made were of little importance as compared with 
the far-reacliing increases of duty during the Civil War. 
These formed part of the general resort to every 
possible fiscal device. The great struggle com- 
jielled every resource to be strained to the 
utmost ; the issue of long-time bonds, continual 
lK>rrowing in very large amounts on short-time incon- 
vertible paper money, an elaborate and all-pervading 
system of internal taxes, and, finally, heavy import duties. 
The internal taxes of the war were applied not only in 
the form of income taxes, stamp taxes, licence and gross 
receipts taxes, but also as direct excise taxes on many 
commodities. The import duties were correspondingly 
raised, partly by way of off-set to the internal taxes, 
partly as a means of getting additional revenue, and finally 
in some degree because of a disposition to protect domestic 
industries. The most imj^rtant Acts were the great 
revenue Acts of 1862 and 1864. Borne further changes 
were made in 1865, and the close of the war thus left 
the United States with a complicated system of very 
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lii^ taises both on imported duties and on domestic 
pioduetflk 

The main features of the tariff history of the United 
States tince the Civil War have been that the internal 
taxes have been almost entirely swept away, the import 
duties on purely revenue articles similarly abolished, 
while those import duties that operated to protect domestic 
industries l^ve been maintained, and indeed in many 
cases increased. The situation has had some analogy to 
that of France from T815 to 1860, when similarly a 
highly restrictive system established during a period of 
war was unexpectedly retained long after peace had been 
establitiied. This result in the United States came about 
by gradual steps and without premeditation. After the 
close of the war efforts were first directed to clearing the 
financial situation by funding the floating debt, and t^ing 
steps (never fully consummated) towards contracting the 
currency. Next the internal taxes were gradually done 
away wi^, until nothing was left except the excise on beer, 
spirits, and tobacco. No further resort was made to in- 
ternal taxes until the revenue Act of 1898 was passed, at 
the outbreak of the Spanish War. Efforts were made also 
to reduce the tariff duties, but these naturally came last : 
they met with strong opposition, and in the end they were 
almost completely frustrated, thus leaving as the bfiwis of 
the tariff the rates which had been levied in the course of 
Qrm4uml rearrangements were 

comaoUdM^ made, the duties on iron and on some other 
tiaaatwmr articles being reduced. In 1872 a more general 
MI§9, reduction was carried out, strongly resisted by 
the Protectionists, and finally ending in a uniform cutting 
off of 10 per cent, from all the import protcjctive duties. 
In 1875, however, when the revenue had become deficient 
after the crisis of 1873, the 10 per cent, reduction was 
repealed, and duties restored to their previous amounts. 
It deserves to be noted that in 1872 an important step 
was also taken towards removing entirely the duties on 
purely revenue articles, tea and coffee being then admitted 
free of duty. On the other hand, the maintenance of the 
protective duties, and the gradual consolidation of feeling 
in favour of a permanent policy of strong protection, led 
to other revisions and rearrangements in the direction of 
protection. In 1867 an important Act on wool and 
woollens was passed, largely increasing the duties on lK)th. 
In 1869 the duty on copper was rai^. In 1870, while 
some duties were lowered, others were raised, as, for 
instance, those on steel rails and on marble. Thus the 
ten years immediately following the close of the war 
brought about the gradual transformation of the high 
duties levied on all commodities for revenue purposes into 
a system of high duties almost wholly on protective 
commodities. This transformation met with much op- 
position, not less in the Republican jiarty than in the 
Democratic party. While the feeling in the Republican 
party had been from the outset in favour of protection, so 
high a range of duties met with much opposition. This 
opposition led to an important general revision in 1883, 
largely influenced by the recommendations of a special 
Tariff Commission which Congress created in 1882. The 
Act of 1883 was passed in the main as a party 
measure by the ^publicans, and on the whole 
served rather to put in order the protective 
system as it stood than to make any change of policy. 
Certain duties were reduced (though in no case greatly 
reduced) such as those upon wool, some woollens, chea])er 
grades of cotton cloths, iron, steel rails, copper. On the 
other hand, on many articles duties already higl^ but 
.believed to be insufficient for the effective protection of 
the domestic producer, were raised ; on finer woollens 
and cottons, on some iron and steel manufactures. 


The tariff system as revised and codified in 1883 would 
probably have remained unchanged for many years had 
it not been for the tnrn taken by political and financial 
history. The decade from 1880 to 1890 was one of great 
prosperity, consequently of rising imports, consequently of 
swelling customs revenue. In the second Wf of the decade 
a continuous large surplus in the Treasury necessarily 
directed attention to the state of the revenue, and gave 
strength to the protests against excessive taxation. In 
addition, the Democratic party, which had long been C(jm- 
mitted, though in a half-hearth way, against the policy 
of high protection, was brought to a vigorous and uncom- 
promising attack on it through the leadership of President 
Cleveland. In his Presidential Message of December 
1887 ho attacked Uie protective system in unqualified 
terms; and in the session of 1887-88 the Democratic 
majority in the House of ilepresentatives prepared a BiU 
providing for great reductions. The control of the Senate 
by the Republicans prevented any legislation. But the 
Republicans, as is almost inevitable under a party system, 
championed the policy opposed by the other side, and 
declared themselves not only in favour of tlic maintenance 
of existing duties, but of the consistent and unqualified 
further application of protection. The protection question 
tlius became the main issue in the Presidential ehn^tioii 
of 1888, which resulted in the defeat of the Democrats. 
In the next ensuing session of Congress, in 1889-90, 
the Republicans passed a new tariff Act, known 
as the McKinley Tariff Act, because Mr McKinley 
was tlien chairman of the House Committee in 
charge of the Bill. It advanced duties materially 
on a considerable number of commodities, both raw 
materials and manufactured articles. The duties on wool 
were raised, corresponding changes made on woollen 
goods, the duties on cottons, linens, some silks, and velvets 
considerably raised A further stop towards consolidating 
the protective system vas taken by abolishing the duty 
on sugar, mainly a revenue duty. The necessity for 
reducing the revenue and cutting down the continued 
surplus was met in this way rather than by lowering 
the protective duties. For consistency in maintaining the 
protective principle a direct bounty was given to the 
domestic producers of sugar in Louisiana, A turn in the 
[M)]itical wheel brought an abrupt change four years later, 
ill 1894. The tariff question was again the issue in 1892 : 
President Cleveland, defeated four years before, was now 
again elected, and the Democratic party came into power, 
pledged to change the tariff system. Accordingly in the 
first ensuing session of the Congress elected in 
1892 the tariff Act of 1894 was passed, known 
as the Wilson Tariff, bringing about considerable 
reductions of duty. Tlie measure, however, was 
less incisive than its chief sponsors had planned, l»ecauM 
of the narrow majority commanded by the Democrats in 
the Senate. Some of the Democratic senators were luke- 
warm in their support of the party jiolicy of torift re- 
duction, and joined with the Republicans in mitigating 
the changes. Nevertheless some crucial changes were 
i^e. The duty on wool, typical among the duties on 
raw materials, was completely abolished, and wth this 
change came a great reduction in the duties upon woollen 
goods. Changes, but of less imiKirtance, were made on 
other textile goods. The House had proposed to remove 
also the duties on coal and on iron ore, but the Senate 
ijormitted only a reduction in there. A duty was re- 
imposed on sugar, chiefly as a moans of securing 
revenue, but at a less rate than had existed Iwforc 1890. 
At the same time the differential duty on refined sugar, 
which operated as jirotection to the sugar trust, w^ not 
abolished, as the ardent tariff reformers had proposed, but 
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kept in snbetance not greatly changed. Thii circumetimce, 
as 'Well as the failure to make other desired reduction^ 
caused the ardent tariff reformers to be greatly dis- 
appointed with the Act of 1894 as finally passed, and led 
President Cleveland to permit it to become law without 
its endorsement by his signature. The next election in 
1896 brought still another turn in the political wheel, the 
Kepublicans being once more brought into power under 
the leadership of President McKinley. The currency issue 
had been foremost in the campaign, but the Republicans 
had also proclaimed themselves in favour of a return to 
the unqualified protective system. At the extra session 
which President McKinley c^led in 1897, almost the sole 
measure considered was the tariff Act^ known 
(again from the name of the chairman of the 
IB97. * House Committee) as the Dingley Act. This re- 
imposed the duties upon wool, on most qualities 
at the precise rates of 1890, on some qualities at even 
higher rates. Necessarily the duties on woollens wore 
correspondingly raised, and here again made even higher 
than they had been in 1890. On other textiles, par- 
ticularly on silks and linens, similar advances were made. 
As a rule, the duties of 1890 were either retained or 
somewhat advanced. To this policy, however, there was 
a significant exception in the iron and steel schedule, 
where the reduced duties of 1894 were left mainly un- 
changed. The iron industry in the United States had 
made extraordinary advances, and confessedly was not in 
need of greater protection than had been given in 1894. 
Some provisions for reciprocity arrangements with other 
countries, opening the way for possible reductions of duty 
by treaty arrangement, were also incorporated in the Act 
of 1897, though with limitations which made it im- 
probable that any considerable changes would ensue from 
this policy. Some such provisions had also been contained 
in the Act of 1890, but hero also without important 
results. The tariff system of the United States at the 
close of the 19th century thus remained rigidly and 
unqualifiedly protective, with rates higher than those of 
even the moat restrictive tariffs of the countries of the 
European continent. 

Avthoritikh. — Am A itvde mr lea tarifa de dowiive et aur lea 
traitia de commerce. Paris, 1876. — Carl Ballou. IHe deutach- 
cmarihaniaclum Ntmdel^tezuhu'n^en, Leipzig, 1901. — Bastarlk. 
The Commerce of NcUiona. London, 1892.— A. Bekk. Ocater- 
rekhiache HimdelapoUHk imXlX. JahrhuTidert, Yieuna, 1891. — 
Sir Charles DiLKK.--Pro6Z«7w« of Oreakr Britain. Ijondoii, 
1890. —Dowell. Hiatary of Taxea and TimUion in England . — 
T. H. Farrer. The State in BekUion to Tratie. London. — 
George M. Fjsk. Die Handelapolitik der Vereinigten Staaten 
1890-1900; Schr^tm dea Vereina filr Socialpolitik, XC. Leipzig, 
1900 .-~Funck-Brentano and Dupuis. Lea tarifa douaniera et 
Ua traiJUa de commerce. Paris, 1896. — H. I>B B. GiBurNs. Tha 
Econumica of Commerce. London. — W. Lotx. JHe ffandelapolUik 
dea IhiUachen Beichea 1890-1900. Le^ig, 1901. — Richelot. Le 
Eolh)erein.— V. W. Taussig. The Tar^ Hiat/ory of the United 
Stalea. New York, 1898.— J. Wernicke. Syatem der nation^ 
eden SchiUxpolUik riach auaaen. Jena, 1896, — E. Williams. 
Made in Germany. London, 1897. (f. W. T.) 

Tarya, a city of Bolivia, capital of the department 
of the same name. It was founded in 1577 by Luis 
de Fuertes. Population (1898) about 24,000, mostly 
of Spanish descent. The most important building 
in the city is the convent founded in 1574 by the 
Jesuits, but belonging since their expulsion in 1769 to 
the Franciscans. 

TArtlf a department of the south of France, traversed 
by the Oevennes (Montague Noir), and water^ by the 
Tam, the Agout, and the Aveyron. 

Area, 2282 square miles. The population, 358,757 in 1886, 
declined to 826, 896 in 1 901. The births in 1899 were 6462, of which 
208 were illegitimate ; deaths, 7201 ; marriages, 2484. There were 
in 1896, 959 schools, with 45,000 pupils, 4 par cent of the population 


beftii| ilUtaiate. Out of 1,217,710 acres of land ouldvated in 1896, 
807,890 acres were plough-land and 87,050 acres in vines. The 
wheat raised iu 18M was valued at £1,064,000 ; lye^ £157,000 $ 
oats, £182,000 ; maiss, £149,000 ; potatoes, £188,500 ; chestnuta 
£9400; vines, £898,000. The live stock includes (1899) 16,820 
horses, 1820 mules, 4100 af>ses, 178,200 cattle, 868,500 dieep, and 
100,900 pigs. Mining in 1898 turned out 552,000 metric tons of 
coal, valued at £297,000, at Carinaux ; 8448 tone of iron, and 279 
tons of other metals. The industiy in metals in 1898 produced 
6758 tons of cast-iron, 8540 tons of iron, and 2927 tons of steel, 
of the total value of £126,000. Albi, the capital (22,571), and 
Csstres (24,120) do much work in glass-making, leather-dress- 
ing, and the manufacture of coverlets. Mazamet (18,700) is the 
centre for the weaving of woollen stuffs. 

TArn-at-GATOnnei a department of the south- 
west of France, watered by the two rivers naming it 

Area, 1440 square miles. The population decreased from 
214,046 in 1886 to 194,458 in 1901. The births in 1899 were 
3204, of which 111 were illegitimate; deaths, 4751 ; marriages, 
1326. Tho primary schools iu 1896 numbered 551, with 22,000 
pupils, 5 per cent, of the population being illiterate. The area 
under cultivation in 1898 comprised 832,890 aoree ; 590,880 
acres in plough-land and 56,810 acres in vines. In 1899 the 
department raised wheat valued at £728,000 ; rye, £120,000 ; 
oats, £124,000 ; maize, £192,000 ; potatoes, £86,200 ; plums, 
£26,800 ; vines, £411,000. In 1899 horses num^red 16,660 ; 
asses, 1710 ; cattle, 84,200 ; sheep, 126,820 ; pigs, 88,900. In 
the absence of minerals, metallurgy has made little progress. 
Tiio industries are tanning, weaving of coarse clotns, and 
silk manufacture. Montauban, the capital, had iu 1901, 24,979 
inhabitants. 

TArnOJpol| market-town and seat of a government 
district in Galicia, Austria, 75 miles E.8.E. of Lemberg. 
Population (1890), 27,405; (1900), 30,368, including 
garrison of 1724 men (estimated at 73 per cent. Poles, 
19 per cent. Ruthenians, and 8 per cent. Germans; 51 
per cent. Jewish, 24 per cent. Roman Catholic, and 25 
per cent. Greek Catholic). There is a Jesuit college and 
two Polish gymnasia. Industry consists chiefly in corn- 
milling and the preparation of wax and honey. The 
principal trade is in horses, corn and other agricultural 
produce, and spirits. 

TftrnOWp the chief town of a government district in 
Galicia, Austria, and seat of a Catholic bishop, 46 miles 
east of Lemberg. It is situated on the river Biala, at its 
junction with the Dunajec, and is a station on the rail- 
way between Cracow and Lemberg. Population (1890), 
27,574 ; (1900), 31,548, including garrison of 2426 men, 
almost exclusively IPolish (57 per cent. Catholic, and 43 
per cent. Jewish). The industry consists in the manu- 
facture of agricultural implements, glass, and chicory; 
steam corn and saw mills. It has a ti^e in corn, leather, 
rape-seed, timber, and linen. 

TArolYlp a district of Persia, situated on the borders 
of Gildn, north-west of Kazvin. It is divided into 
upper and lower T^rom ; the former, on tho right 
bank of the Kizil Uzain river, is held in fief by the 
minister of Crown domains ; the latter, on the left bank, 
forms part of the province of Kazvfn. It produces much 
cotton and fruit, and derives a considerable revenue from 
ius alum mines at Z&jkanin. Most of the alum is exported 
to Russia. It also has a few olive groves. 

Tiurraiffonaf a maritime province of Spain, on the 
Mediterranean. Area, 2451 square miles. Population 
(1887), 348,579 ; (1897), 336,579. The birth-rate is 
3*38 per cent.; the death-rate, 2*74 per cent.; the {propor- 
tion of illeytimate births 1*37 per cent It is divided 
into 8 distnets and 185 parishes. There are 250 miles of 
railmy. It is one of the most industrious provinces in 
Spain, and its manufacturing interests have grown apace 
with its vineyards and agrieulture. Its industries include 
silk, cotton, linen, woollen, 'velvet, fdt, leather, alcohol, 
pottoiy, and paper, and vie with those of Barcelona. Its 
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ilahenas prodRoer more tiban £20,000 yearly. Its exports 
exceed £560,000 a year. The dsmate is temperate on 
the coast and in the centre, cold in the highlands, very 
warm and damp in the valleys and in the lowlands on the 
banks of the rivers as they near the sea. It is an im< 
portant vine -growing district. In 1898 36,000 acres 
wm covert with fruit; 29,410 acres were devoted to 
wheat crops; 110,160 acres to rye, oats, barley, maize, 
and other cereals; 10,000 acres to pod fruit; 273,375 
acres to vines; and 146,760 to olives. There were 1878 
horsei^ 14,161 mules, 14,914 asses, 628 cattle, 47,398 
sheep, 16,681 goats, 9659^igs. 

Tarraf^naf capital of the above provmce, a sea- 
port on the Mediterranean coast, with a station on the 
railway from Valencia to Barcelona. Population (1887), 
27,226 ; (1897), 25,358. It is the seat of an active ti^e 
in the agricultural products of the surrounding districts. 
The local industries include alcohols, liqueurs, chocolate, 
soap, flour, iron, paper, pipes, and salted fish. I^e town 
contains many modern public buildings, like its institute, 
normal training schools for teachers and primary schools 
for both sexes, archseological museum, seminary, tribunals, 
and several hospitals. Though it is still styled a fortified 
city, most of its fortifications, old and now, are ruinous. 
The port has been improved since 1892. In 1898, 843 
vessels of 514,377 tons, mostly Spanish and French, 
entered and cleared the port. Total value of imports in 
1898, £190,161, of which £32,954 was British ; exports, 
£1,320,959 in 1898, of which £248,910 went to Great 
Britain, £719,449 to France, £201,663 to Italy. 

TArrMftf a town of Spain, province of Barcelona, 
W.N.W. of Sabadell, on the railway from Barcelona to 
^ragossa, in a plain surrounded with mountains. The 
principal agricultural products of the district are wine, 
oil, cereals, and fruit. Tarrasa has a model establishment 
founded in 1885 for experiments in the cultivation of 
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vines. It was a Boman municipality, a bishopric from 
the 6th century to the invasion of the Arabs, and was 
razed by them and rebuilt later by the Christians. The 
three principal churdbes date from the Christian restora- 
tion. It is now mostly a modem city, with fine public 
buildings, including the royal college, built in 1864 for 
450 students besides day scholars, the school of arts and 
handicrafts, the industrial institute, chamber of com- 
merce, hospitals, town hall, several clubs and two theatres. 
It is above all an industrid town, with splendid factories 
employing several thousands of men and women. Some 
of the establishments arc quite monumental structures. 
Population (1887), 13,182; (1897), 16,423. 

Tarsus. — ^The ruins of ancient Tarsus are covered 
with silt brought down by the Cydnus. The modern town 
is connected by road and railway with Adana and Mersina, 
and is surrounded by gardens in which oranges, lemons, 
and citron are grown. The retnarkablo monument, Dunuk 
Tash, called the “ Tomb of Sardanapalus,'^ is supiK>sed to 
be the substructuro of a Boman or Grmco-Boman temple. 
The population, about 25,000, includes Moslems, Armenians, 
Greeks, Persians, Afghans, Ansariyeh, and Hindus. 

Tashilunpo. Bee Tibet. 

Tashkendi or Tashkent, the capital of the 
general-governorship of Russian Turkestan, situated in 
4r 20' N. and 69® 18' E., at an altitude of 1480 feet, 
connected by rail with the Caspian Boa at Krasno- 
vodsk, and with Khojent and Andijan, whilst in 1901 a 
railway was begun to connect it with Orenburg. Since 
the lines joining it with these places have been laid down 
it has begun to regain its former commercial importance, 
carrying on a considerable trade w ith Bokhara, Kashgaria, 
Persia, Kashmir, and Russia. In 1897 the total popula- 
tion was 156,414. The Russian town is rapidly growing, 
and its population is now over 15,000. 


TASMANIA. 


History. 


rflASMANIA, or, as it was originally called, Van Die- 
X men's Land, was discovered on 16th August 1642 by 
the Dutch navigator Tasman, who landed at Frederick 
Hendrik Bay near Hobart, and named the territory, 
which he believed to form portion of the Great South 
Land, after his patron. Van Diemen, the governor of the 
Netherland East Indies. The island was subsequently 
visited in 1772 by a French naval ofiicer, Captain 
Marion du Fresne ; in 1773 by Captain Furncaux, of the 
British man-of-war Adventure; in 1777 by the great cir- 
cumnavigator Captain Cook ; by Bligh in 1788, and again 
in 1792, when he planted fruit trees. In the same year 
the French navigator D'Entrecasteaux visited the south 
portion of the island and surveyed the coast. In 1798 
Bass sailed through the strait w^hich now hears his name, 
and discovered that Van Diemen's Land was an island, 
In 1800 the French explorer Baudin, in command of the 
ships Olographs and NaturalisU^ surveyed the south of 
the idand, and reports of his proceedings having reached 
the British officials at Sydney, they determined to fore- 
stall the French and teke possession of Van Diemen’s 
Land, which, not forming part of the mainland of 
Australia, had not become British by the occupation of 
Fort Jackson. 

In 1802 the Cumberland^ a small schooner, landed at 
King’s Island in Bass Strait, and in 1803 Lieutenant 


Bowen was sent by Governor King of New South Wales 
to form a settlement on the south coast of Van Diemen's 
Land, He had aboard his two 8hii)S, the Lady Nelson of 
60 tons, and the whaler Alldon of 306 tons, three oificials, 
a lance-corporal and seven privates of the New South Waks 
corps, six free men and twenty-five convicts, together with 
an adequate supply of live stock, and landed at Risdon, 
near Hobart, where he w^as joined shortly afterwards by 
fifteen soldiers and forty-two convicts. In 1807 Colond 
Paterson occupied Port Dalrymjde on the north side of the 
island. During the same year Colonel Collins, who had 
failed in an attempt to colonize the shores of Port Phillip, 
transferred his soldiers, convicts, and officials to the 
neighbourhcx)d of Hobart, and was appointed commandant 
of the infant settlement. Provisions were scarce and 
dear, communication w'ith the rest of the world was in- 
frequent, and in 1807 the community was threatened 
with starvation, and flour w'as sold at £200 per ton. 
The difficulties of the settlers were iTicroased by the 
determined hostility of the alwrigines, who, although of 
the same race as the “ blacks ” of Australia, appear to 
have been more ferocious and more warlike. The first 
collision took place at Risdon, a few days after 
ing of Lieutenant Bowen's expedition, and from 18UJ till 
1830, when an unsuccessful attempt was made to dnve 
the natives to one comer of the island, they were always 
at war with the settlers. In 1831, when Mr George 
Robinson induced the remnant of the blacks to leave 
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their native land and take refuge, first in South Bruni 
and subsequently in Flinders Island, their numbers had 
diminished from SDOO, the original estimate of the 
aboriginaJi population, to 203. In 1842 there were only 
44, in 1854 they had diminished to 16, and the last pure- 
blooded Tasmanian died in 1876, at the a^ of seventy-six. 
There are, however, a few persons possessing more m less 
aboriginal blood in some of the islands of Bm Strait. 

Some persons who had settled at Norfolk Island when 
that island became a penal depot were transferred to Van 
Diemen’s Land in 1805. But the growth of popula- 
tion was extremely slow, and in 1818 a census showed 
that there were only 3240 people on the island, including 
officials, military, and convicts. Whatever prosperity was 
enjoyed by the free inhabitants liad arisen from the ex- 
ix)iiditure by the Imperial Government u|K)n the convict 
establishment. But in that year settlers began to arrive. 
Every free immigrant w^as presented with a tract of land 
in jiroportion to the amount of capital brought by him 
to the colony — 640 acres for every £500 — and ho was 
allowed to include in the estimate of his cajntal the 
passage money of himself and family, as w^ell as the value 
of his furniture, his farming implements, and any live 
animals that he brought with him. The result was that 
no men took up land unless they were possessed of some 
means, and they were not compelled to part with a large 
projKjrtion of it to jiay for their farms, with the almost 
invariable result that they would be com])elled to have 
recourse to the local banks or other financial institutions. 
Every free settlor was allow^ed the services of a number 
of convicts, termed locally assi^ed servants, pro|K)rtionate 
to the size of his holding, luese men and women were 
fed and clothed by the settler in return for their labour, 
and the Government was relieved from the expense of 
their support and supervision. The assignment system 
was eventually abandoned, in consequence of the evil 
moral result of w’hat was practically slavery, but it cer- 
tainly increased the prosperity of the community. In 
1821, when the next census was taken, the population had 
grow^n to 7400; the sheep numbered 128,468, the cattle 
34,790, horses 550, and 14,940 acres of land were under 
crops. 

Up to this date Van Diemen’s Land had been adminis- 
tered as a penal settlement, but the settlers and eman- 
cipists agitated for a free press and for trial by jury, and 
their requests were gradually granted. Courts of justice 
were substituted in 1822 for courts-martial ; and in 1825 
the colony was made inde|)endent of New South Wales, 
and Colonel Arthur was am)ointed governor. In 1828 
the Van Diemen’s Land Company commenced sheep 
farming on a large scale in the north-west district of the 
island under a charter granted three years before^ and in 
1829 the Van Diemen’s Land Establishment obtained a 
grant of 40,000 acres at Norfolk Plains for agriculture 
and grazing. In 1834 Portland Bay, on the mainland 
of Australia, was occupied by settlers from Van Diemen’s 
Land, and in 1835 there was a migration, large when 
com{)ared with the i)opulation of the island, to the shores 
of Port Phillip, noi^ Victoria. At that date the popula- 
tion was 40,172, a large proportion being convicts, for in 
four years 15,000 prisoners had been sent out. The 
colony was prosperous, but the free settlers were not at 
all satisfied with the system of government, and an agi- 
tation commenced in Van Diemen’s Land, as well as in 
New South Wales, for the introduction of representative 
institutions and the abolition of transportation. This 
system was abolished in New South Wales in 1840, after 
which date the idand was the receptacle for all convicts 
not only from the United Kingdom, but from India and 
the colonies. 


[histobt 

Gold was discovered in Victoria in 1851, and trans* 
pcxrtation to Van Diemen’s Land finally ceas^l in 1853 ; 
m the same year representative institutions were intro- 
duced and the name of the colony was changed to Tas- 
mania, but it was not tiU 1856 that it obtained respon- 
sible government. 

The discovery of gold in Victoria produced a very remarkable 
effect upon Tasmania. All kinds of produce brou^it fabulous 
prices, and were exported to Victoria in such quantities that they 
rose from a value of £665,790 in 1861 to £1,609,888 in 1852, and 
£1,756,816 in 1853, while the population diminished in an equal ratio. 
It was estimated that in 1842 there were 88,000 adult males in the 
colony, but in 1854 their numbers had diminished to 22,261. For 
many years the island was inhabited by grey-beards and children ; 
the young men and women of all classes, so soon as th^ had 
reached manhood and womanhood, crossed Bass Strait and entered 
upon the wider life and the more brilliant prospects which first 
Victoria and subsequently New South Wales and Queensland 
afforded them. But even in its darkest days the fine climate of 
the idand induced a steady immigration of retired officers, civil 
and military, from India, while the more wealthy inhabitants of 
the mainland of Australia spent a portion of their summers in the 
cool and exhilarating atmosphere of the island. It was not till 
the ’sixties that Tasmania embarked upon a new lease of prosperity, 
in the early days little or nothing was known about the western 
half of the island. The lake and mountain country was covered 
with forests, which rendered it almost worthless for agricultural 
and pastoral purposes ; except in the immediate neighbourhood of 
the navigable rivers — the Mersey, the Forth, and the Leven — ^the 
timber had no commercial value, and the land would not pay for 
clearing. The mineral wealth of this large district was not sus- 
|)ectcd, although coal of fair quality heS been found between 
the Dee and the Mersey rivers in 3850, and gold had been dis- 
covered in two or three localities during 1852. In 1860 two 
expeditions were equipjied by the Government for a search for 
gold and other minerals, and although it was some years before 
thei'e was any important result, the discoverios of these explorers 
directed attention to the mineral wealth of the island. In 1869 
the mining industries were so unimportant that they were not 
even mentioned in the colonial statistics. In the following year 
an export of gold was noted of 2141 oz., valued at £7475. Since 
that ^te the gold industry has attained important dimensions. 
No tin was raised in 1872, but in 1873 four tons of tin ore, valued 
at £220, were exported, and in 1879 the renowned Mount Bisohoff’ 
oil the north-west coast was discovered. Silver, bismuth, and 
copper have also been discovered, and Mount Lyell, where the ore 
contains gold, silver, and copper, promises to lival Mount Bischoff 
in profitablo richness. 

The development of the mining, agricultural, fi'uit-growing, and 
pastoral industries has withdrawn the attention of the oolonisto from 
other sources of wealth. No country in the world possesses more 
magnificent forests, and considerable quantities of black-wood and 
Huon pine have been exported to Australia, while the blue and 
rod gum have been largely employed in building houses, jetties^ 
and wharves in Victoria and New South Wales, and more recently 
in South Africa and at the Dover harbour works. There is no 
reason why the ornamental woods which abound should not be 
made up in the state and an 6 X 1 ) 011 ; trade in furniture created. The 
fisheries are comparatively neglected. In the early days a large sec- 
tion of the community was employed in the pursuit and capture of 
the whale. For many years shore whaling was carried on at many 
places on the coast ; the pursuit was exciting, profitable, and popular. 
But by degrees the female cetaceans abandoned their old brewing- 
grounds, and the occupation came to an end. Deep-sea whaling 
was carried on veiy extensively. In 1888 the piwuce of the 
fisheries was valued at £137,000 ; in 1848 88 whalers, with a 
tonnage of 7260 tons and with crows of 1100 men, sailed from 
Hobart. The discovery of gold, by increasing wages, che<ficed the 
industry, and in 1862 the export of sperm and biaok oil had de- 
clined to £59,210, in 1872 to £47,574, and in 1886 to £9468. It 
is i^nerally suppled that the whale of the Southern seas is nearly 
extinct, but there is apparently no veiy valid reason for the belief. 
There is little or no attempt at deep-sea fishing. The fish are 
far superior in flavour to tWe which inhabit the warmer water 
surrounding the Australian continent. The trumpeter, trevally, 
rock-cod, and king- fish are equal to the best fish found in tb» 
northern hemisphere ; the flounder is a formidable rival to the 
sole, and the orayfish to the lobster. The salmon-trout and trout 
have been thoroughly acclimatized in the rivers and lakes, but no 
attempt has been made to secure the harvest with which tiie 
shores abound. Nor has Tasmania taken fiiU advantage of the 
difference in the seasons between the southern and the northern 
hemisphere. Apples and pears shipped in the Tasmanian autumn 
arrive in England in March, April, and May, at the period when 
the EaiopesB and American varietlea have become tastelesa 
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through haviuff been stocked since September. But the oolonists 
have allowed the dairy farmers of Victoria and Kew South Wales 
almost to monopolise the butter and poultiy trades, in which a 
similar advantage may be taken of the diiferenoe in the seasons. 

Tasmania possesses one great advantage over her neighbours 
through her tem{)erate and salubrious climate. The death-rate is 
only 14*10 per thousand. The mean temperature of the year, as 
estimated from observatiouB extending from 1841 to 1879, is 
about 60*10^ The mean at Hobart was 64*4°, at Launceston 
66 ‘6*, and at Oatlands, which is in the centre of the island and 
1400 feet above sea-level, was 61'76^ The mean number of days 
on which rain fell was 61, and the average annual fall 18*46 inches. 
Snow is rarely seen, except ''in the mountains. The average 
temperature at Hobart of January, the hottest month, is 63% and 
of July, which is mid-winter, 45*. 

The first sod of the railway whicli was to connect Launceston 
with Deloraiue was turned by the late Duke of Edinburgh in 1868, 
and the lino was opened for traffic in 1871. Originally constructed 
by a private company, it fell into the hands of the Government, 
which has since become the owner of all the railways in the island, 
with the exception of that between Emu Bay and Bisohoif, 48 
miles, and the Mount Lyoll, 15 miles. The gauge is 3 feet 6 
inches, the total mileage 488 miles, and the cost of construction 
about £4,000,000. 

The political history of tlie colony since the inaugura- 
tion of ro8|)onsible governrnont, until it liecamo one of 
the states of Federated Australasia, was not important. 
State aid to religion, which was given to any denomina- 
tion which would receive it, was alxilished; local self- 
government was extended to the rural as well as to the 
url)an districts; a jiolicy of semi-j)rotection was intro- 
duced ; the island was connected by a submarine ttalde to 
the mainland of Australia, and thence to the rest of the 
civilized world ; and the population, which was only 
99, .328 in 1870, was nearly doubled. Like her neighbours, 
Tasmania organized a defence force, and was able to send 
a contingent to South Africa in 1900. 

As one of the states of Australia, Tasmania returns six 
senators and five rei)resontatives to the Federal Parlia- 
ment. The local constitution resembles that of the other 
Australasian states, inasmuch as the executive govern- 
ment of four minister’s is responsible to the legislature, 
which consists of a Legislative Council and House of 
Assembly. The former is composed of eighteen memliers, 
elected for six years by all natui’al-born or naturalized 
subjects of the .Crown who possess either a freehold worth 
£"20 a year or a leasehold worth £80, all barr’isters and 
solicitors on tire roll of tire Supreme Court, all duly 
qualified medical practitioners, and all British subjects 
holding a commission or possessing a degree. The House 
of Assembly is elected by owners or rxjcupiers of pi’Operty, 
or adult indes who ai’o in the receipt of £60 per annum 
as income and have resided in the colony for three years. 

Geography. 

The general physical features of Tasmania were most 
graphically described by Count Paul de Strzolecki in his 
work, Physical Description of New Smith Wales anvd Tas- 
mania (London, 1845), and soon afterwards many of its 
geological features were again br*iefly sketched by J. Beete 
Jukes (A Sketch of the Physical Structure of Australia : 
London). Although the researches of iiiaiiy local ob- 
servers have since added to our knowledge of the physical 
details, the descriptions of the main features as recorded 
by these two accomplished observers are wonderfully 
accurate, and even as regards local details are still, so 
far as they extend, most valuable sources of reference. 
The main axis of tlio Great Cordillera — so termed origi- 
nally by Sir Roderick Murchison — bordering the eastern 
coast-line of Australia, may be traced across Bass Strait 
in the c^in of islands forming the Furneaux and Kents 
Group, which almost continuously link Tasmania with 
Wilson’s Promontory, the nearest and most southerly part 
of the Australian mainland. Tasmania is wholly occupied 
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by the ramifications of this chain, and in itself may be 
said to embrace one and all of its characteristic features. 

If we take our stand near Lake Fergus, to the east of Lake St 
Clair, we find that we are situated nearly in the centre of an ex- 
tensive plateau— a smaller Tasmania — with an elevation, especially 
ou the northern side, of between three and fire thousand feet above 
the sea-level. This elevated plateau extends from Dry’s Bluff in 
the north to the Denison Kange in the south-west, and although 
often receding at points adjacent to the sources of the priDci])al 
rivers, invariably presents a bold crested front to the north, west, 
and east. At its greatest elevation it is comparatively level, and 
contains many extensive fresh-water basins, such as Lake Augusta, 
Lake 8t Clair, Lake Scroll, Lake Echo, Lake Crescent, Arthur's 
Lake, and the Great Lake. The last is estimated to be about 90 
miles in circumference. The marginal crests of this mountain 
table-land, together with its upper surface, composed princijmlly 
of diabase, are known locally as “Tiers,” and have a very com- 
manding aspect in the neighbourhood of Loiigfoid, "Westbui y, Dolo- 
raine, and Ohudleigh. The extent of the principal elevated plateau 
is best appreciated when we consider that it inaiiitains its general 
altitude in a westerly direction from Dry’s Bluff (4267 feet) on the 
north to Cradle Mountain (5069 feet) in the north-west, a distance 
of nearly 60 miles ; from Dry’s Bluff in a south-westerly direction 
to Denison Range, a distance of over 60 miles ; and from Dry’s 
Bluff to Table Mountain in a southerly direc.tion, a distance of 
above 43 miles. This plateau itself again rests u])on a more 
extended tableland, composed mainly of met amorphic schists or 
slates. The level of this tableland stretches westwards, and, 
including the Middlesex Plains, the Hampshire Hills, and the 
Emu Plains, maintains an altitude of 1200 to 2000 feet. Its 
limits follow the coast-line more or less closely, the space between 
it and the sea often broadening out into low-lying tracts not much 
raised above the sea-lovel. Here and there, rising abruptly from 
its surface, are to be seen isolated peaks, chiefly of schistose 
formation, the most characteristic of which are VnJentiue’s Peak 
(3637 feet) and Mount Pearso. Ridges and plateaux of a similar 
character, but more or less isolated, such as Bon Lomond (5010 
feet) and Mount Wellington (4166 feet), are to be found in the 
north-east and south-west of the island. Towards the extreme 
west and south, granites, inetauiorphic mica, and quartzose 
schists, with overlying slates, grits, and limestone of Cambro- 
Silurian age, reappear again and again in anticlinal and synclinal 
ridges, which trend north and sotiih, the most (diaracteristic being 
the Huxley, Owen, Sedgwick, Franklin, and Arthur Ranges. 
These rocks may also be seen following the south coast, and 
evidently occupying nearly all that extensive mountain region to 
the south of the river liuon. Settlement of population has 
taken place principally among the plains and lower levels of the 
north-western, miilland, and south-eastern parts of the island, 
following ill the main the rocks of Tertiary and Mesozoic age. 
In the Recent Tertiary period the soils of these plains and 
valleys have been greatly enriched by extensive outbursts of 
basalt with accompanying tuffs. These coiiq)arativc]y level 
sheets of basalt are often of great extent in the midland, 
north-western, and nortli -eastern dislriets, and tliere is ainjilc, 
evidence to show that, as in France and other parts of the 
world, they are invariably intimately associated witli the ancient 
Tertiaiy lake systems. These basalts ])ro(lucc a very rich 
chocolate soil, and were it not for their influence, tlie gioater part 
of what is now the most fertile part of the island would have been 
comparatively poor or altogether sterile. 

Tbo ap])earaiicc of tlie island throughout is womlerfulJy 
beautiful, with its open jdains, bordered by far-extend- 
ing precipitous mountain tiers, its isolated 
sliaggy i>eaks and wooded ranges, and its many 
noble rivers ami lakes. Its roasts for the most part, 
especially towards the soutli, are bold, and frequently 
indented with splendid bays and harbours (sucli as the 
Derwent where Hobart, the capital, is situated), affording 
ain]ile shelter and safe anchorage for ships. On the 
western side one is reminded of scenes in the liiglilands 
of Ross-shire and Inverness-shire in Scotland, fn-m the 
picturesque character of the blue, wliite, and pinkish 
crystalline 6»nd the fantastic outlines of tlie 

mountain ranges which rise abriijdly tf> a height of 
from 2000 to nearly 3000 feet aliove tlie Butt<»ii Grass 
Plains. The vegetation which prevails among the older 
schistose rocks of the west and extreme south |)resents 
a totally different aiipearance to that which occurs in 
the more settled districts of the east. The western 
vegetation, as com 2 >ared with tliat of the east, jiresents as 

S. IX. — 24 



186 TASMANIA [owioor 


marked a contrast as do the prevailing rooks upon which 
it flourishes. The characteristic trees and shrubs of the 
west include the following genera, viz. : Foetus, Cenar- 
rkenes, Anodqpetalmif FucrypAia, Bawera^ Boronia^ Aga»- 
tocAya, Rickeay Telopea^ Orevillea^ Orites^ AtkrotcLXM, 
Dacrydmm^ PhyllocladuB. On the eastern side the 
plains and rocky ridges, where not artificially cleared, are 
occupied by shaggy and often sombre forests mainly com- 
posed of the following genera : Ew^alyptuB (gum tree), 
C(Muariruiy Bwrmria^ Amcia, Leptosperfnum, jDrtmys, 
Melaleticay Bodonea, Notoleay Exocarpm^ liakmy 
Epacrisy XanthorrJioeay ErtmUa. The moun^n slojies 
and ravines of the east have a well-marked vegetation. 
In character it is more akin to, and in many cases identical 
with, that of the west. Tlie tree fern (Dicktmm an- 
tarctica) in the mountain ravines is esiiecially remark- 
able. The following genera are also found in such positions 
in great luxuriance, viz. : FaguSy Anopierusy Phebaliuniy 
EwaalyptMAy Richeay CyathodMy Pomaderrisy Prostanthmiy 
Boroniay Gaultheriay Correay Bedfordixiy AsteVy Archeridy 
Athsro8permay dm. In the extreme west the trees and 
larger shrubs do not appear to ascend the schistose rocky 
mountain slopes of the central and eastern parts. The 
flora and fauna as a whole are almost identical with the 
flora and fauna of the continent of Australia, and there 
is, even now, sufficient evidence to show that both have 
been derived immediately from ancestors which at least 
had established themselves in Australia and Tasmania 
during, and possibly even ijrior to, the dawn of the 
Tertiary period. 

Qeolooy. 

DistrihiUion of the Primipal Jtitck System, — In a general way it 
may be stated liroodly that the oldest rocks (in which the precious 
- I metals tiMually occur), randng from the Pre-Cambrian 

• to the Devonian, are largely represented in Tasmania, 

forming, with the aeiiociated granites, gabbros, and porphyries, re- 
markably rugged ranges in the north-eastern jmrt of the island in 
the vicinity of the gold and tin mining centres, as at Asbestos 
Ranges, Heacoiisfield, Lefroy, Branxholm, Gladstone, Gould’s 
Country, George’s Bay, and Schouton and Maria Islands. In 
the nortii they occur in the vicinity of Child leigh, Mount Roland, 
Mount Claude, and Latrobe. In the western highlands — the 
region of the famous tin, silver, copper, lead, gold, and other 
mining centres —these older and richly metalliferous formations 
occupy a broad marginal strip nearly 200 miles in length and 50 
miles in width. 

Pre-Cambrian, — ^The ixicks of Pre-Cambrian age consist mainly 
of highly ciystalline schists, gtieissoid micaceous schists, and 
quartzites. Rocks of this age are fouud in the neighbourhood of 
Port Davey, Davey river, Arthur, Frankland, and Wilraot Ranges, 
the western border of Macauane Harbour, Mount Heemskirk, 
Parson’s Hood, Mount Rolatui, Latrobe, and the Asbestos Ranges. 

Cambrian. — Rocks determined to bo of Cambrian age are found 
associated with gueissoid mica-schists at Caroline Creek near 
Latrobe. They consist mainly of iiisty tilted sandstones, thinly 
bedded. 

Silv/rian {Lower and Upper), — The Silurian consist mainly of 
hydro-mica schists, clay, slates, sandstones, grits, conglomerates, 
an<l line-grained, massive blue, jo^rey, and white limestones. The 
rocks of the Lower Silurian division, so far as known, have been 
divided into two groujis. These are, in ascending order : — 

(1) Auriferoibs Slate GrouVy consisting mainly of dark blue clay 
slates very much tilted and folded, and frequently penetrated in 
their faultings aud^dislocations by ouartz reefs and veins. 

(2) Gordon Limestone AVius.— The rocks of this gi’oup consist 
mainly of massive cave limestones and conglomerates, as at Ilfra- 
combe, Chudleigh, Ida Bay, Florentine, Franklin, and Gordon 
rivers, with numerous corals and shells. 

The rooks of the Upper Silurian division are generally divided 
into three groups, in ascending order, as follows 

(1) Hydro-mica Schist Group^ consisting of the prevailing silveiv 
hydro-mica schists and associate conglomerates, as at Mount Lyelf, 
Honeysuckle Hill, and elsewhere. 

(2) Brachiopod Sandstone SerieSy consisting mainly of red and 
whitish highly-tilted sandstones, rich in various forms of Braohio- 

S >d8, notably Pentamems and Orthis, as at Queen River and 
eazlewood. 

(3) Eldon Valley and Zeehan Clay Stale SerieSy consisting of a 
series of highly contorted or tilted clay slates, schists, and thin 


bands of limestone, containing Calymene nnd other trilobitos, ako 
Spuifers and Braehiopods. The rocks of this division ore iVequently 
penetrated by dykes, lodes, and veins containing gold, silver, 
copper, lead, and other valuable metals. 

iWneon.— -It is doubtful if the rocks referred to tliis i^tem 
can be permanently retained, and whether it may not be found 
necessary, as originally sumi^Mted by Mr Jukes, to abolish this 
mtem in classification, and to class part of toe series with the 
Silurian, and class part of the uppermost series with the Permo- 
Carboniferous system. 

Permo-Carboniferous, — The characteristic rooks of Permo-Car- 
boniferous age chiefly consist of thin re^lar horizontal bands 
of silioious conglomerates and grits, blue slaty shales, limestones, 
argillo-arenaoeouB and argillo-calcareous mudstone rocks of a 
yellow or whitish appearance, with intercalated beds near its 
upper limits in some places, comiiosed of white, red, and yellow 
sandstones, fine gr^ish laminated friable shales, and occasionally 
thin coal seams. The membero are, for the most part, extremely 
rich in ibssils. These rooks are mainly de}x»ited tliroughout the 
eastern and midland parts of the island, and are found fringmg 
the whole of the great central plateau of greenstone. There exists 
also a notable patch, more recently discovered, near the mouth 
of the Hciity river. Tlie typical remains of this period am two 
species of a genus of Coniferse {Eveggerathiopsis) ; characteristic net- 
veined ferns {GanganwpteriSy Olossoptcris) ; lycopods {I'asmaniteSy 
Schizoneura), The remains of tlie oldest known Tasmanian insect 
— a species of some form of Neuroptera — ^lias been found associated 
with these plant remains in the Mersey Coal Measures. The 
fossils of the marine beds of the system are very numerous, but 
the characteristic foi'nis, consisting of large-winged Spirifers and 
abundant lace-liko Fonestellae, alone eni^ile any one easily to 
identify the rocks in which they are found. 

Mesozoic Period, rocks of Mesozoic age consist mainly 
of variegated sandstones remilarly or falsely bedded, shales, 
and blue and white clays. These nicmbei's are often of great 
thickness, and extend throughout the midland, southern, and 
south-eastern districts. Thiy frequently contain seams of coal of 
considerable thickness and of fair quality, as in the Fingal district, 
where the output is about 40,000 tons yearly. The beds of the 
system are, as a rule, distributed in district Msins, often gi’eatly 
concealed, altci’ed, and otherwise disturbed by the more recent in- 
trusions of the diabasic greenstones. On jthis account, and because 
of the great sameness of the fossil plant remains, tliere is gI^*at 
difficulty in attempting to separate the various nicnib^'i’s of the 
period, or system, into distinct subdivisions. The formations, as 
a whole, probably cover the whole period from the close of the 
Permo-Carboniferous age to the beginning of the Tertiary period. 
The marine cretaceous rocks, such as the Rolling Downs and Desert 
Sandstones of Australia, are nowliere represented in Tasmania. 

Caiiwzoic Period. (Tertiary System). — Taken as a whole, the 
general features of the Tertiary system in Tasmania coiTe8{.)ond 
with those of the same system in the mainland of Australia. The 
rock foimation may be conveniently divided into two principal 
divisions and four groups, in descendung oixler, os follows : — 

Neogene — 

(1) Older raised terrace drifts, often overlying the immediately 

preceding widespread cxtiiisions of olivine basalt. 

Valasogene — 

(2) Basaltic sheets and associated tuffs overspreading the 

Tertiaiy marine and lacustrine formations. 

(3) I.iacu8triue deposits of great thickness and extent, com- 

jioseil of sanas. clays, lignites, traveitines, and sometimes 
including auriferous and stanniferous drifts; contains 
the remains of a rich and varied flora. 

(4) Marine deposits at Heathy Valley, Flinders Island, and 

fringing the sea at Table Cape and Cape Grim. 

PalfKogane Epoch . — Middle and Lower Tertiary. 

Marine Formations, — The moiine formations occur in isolated 
patches fringing the iiorth-westciii coast and the islands of Bass 
Strait, notably near Cai^e Grim, Table Cape, and Heathy Valley, 
Flinders Island. From the character of the molluscs and the 
small pententage of species having living representatives (not 
exceeding 2 per cent. ), it is clear tliat tliese marine beds must be 
placed at the base of the Palfeogene group, i.e., equivalent to the 
early Eocene of other countries. 

JLueustrine Formations, — ^Thc more important lacustrine forma- 
tions, as might be expected, are mainly found in the oiiginal 
valleys and eroded basins of the earlier rocks, and generally consist 
of regular or irregular bands of white, grey, or ferruginous sand- 
stones, alternating with grits ; blue, white, yellow, or blackish 
clays ; lignites ; and sometimes, in the neighbonrho^ of the old 
slates and crystalline rocks, the ancient channels fonned in them 
contain drifts of a richly auriferous or stanniferons character. 
Many of the formations ore found along the eourse of existing 
rivers and wateroourses in the form of raised bordering terraces. 
In other places, as in the Launceston Tertiaiy Basin, they occupy 
the floor of broad undulating plains, covering an area of not len 
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than 600 ^nain milei, and ranging from 400 to 1000 feet in thick- 
ness. Being oomparatlyely of a loose and incohei-ent nature, the 
beds are unable to resist the eroding influences of air and water, 
and are therefore greatly denuded along the course of existing 
rivers and their tributaries. The clays and femiginous sandstones 
are in most places replete with the remains of a luxuriant vegeta- 
tion, among which the leaf impressions of forms more allied to the 
existinff European flora are esp^iallv noticeable, such aa those 
belonging to certain extinct species of the oak, elm, beech, laurel, 
willow, ioA elder. With these occur ancestral forms of banksia, 
lomarii^ eucalyptus, pittosporum, cinnamon, flg, araucaria, and 
other conifers. It is m esp^ial interest to note ^at the ancestral 
forms of the existing floiw if the world had already attained a 
very high state of development and qnMsialization into well-known 
geueiic types, which were then worldwide in distribution and 
not, as at present, restricted to particular widely separated regions. 
The mixture in Tertiary formations of the elements of the exist- 
ing floras of Europe and Australia is of the greatest interest, and 
has been ably investigated by the late Professor Von Ettingshauson. 

Felapathio BomUs and Tuffs , — One of the most remarkable 
features of the Tertiary period throughout Australia and Tasmania, 
marking the close of the Paleeogene epoch, is the eruption of ex- 
tensive sheets, flows, and accumulations of feld8])ar basalts, witli 
their associated tufls. It is evident that great volcanic activity 
prevailed generally at this time, especially in the neighbourhood 
of ancient lakes, estuaries, and river systems. Considerable areas 
in such places are coverad by repeated flows or sheets of basalt or 
scoris— overwhelming ancient Tertiaiy forests, and filling ancient 
valleys, lakes, estuaries, and river beds. In the tuffs, overlaid by 
overflows of basalt, at Breadalbane, Cora Linn, Geilston, One 
Tree Point, and Little Badger Corner, thei-e have been discovered 
silioious and calcareous trunks of fossil woods of banksia, araucaria, 
and other extinct forms of conifers, together with fossil bones and 
teeth of extinct forms of marsupials alucd to the existing Jfypai- 
prffmnus and Pkalascomys, 

Upper Tertiary (Ncogene Epoch).— In Tasmania a series of 
deposits occur, generally resting either upon the Palieogene basalts 
or the lacustrine or marine beds. These deposits consist mainly of 
clays of various shades of colour, ferruginous sands, coarse and nne, 
and mora conspicuously of gravels and pebbles frequently con- 
glomerated, among which in many localities, as at Ijongford, 
occurs a wonderful abundance of water- worn i)ebbles derived from 
the silicifled sterns and branches of conifers and other fossil trace. 
The apparent absence of marine formations and of the newer 
basalts, so common in Victoria, rendere it diiiiculi to mark the 
upirer limits of this division with any degi'cc of satisfaction. 
As regards the principal divisions of this epoch, there is good 
reason for the belief that the iraucity of life and the enonhouK 
denudation are in a large measure due to a growing rafiigeratiou 
of the climate, and to a much greater rainfall than at present. 
Whether this supposed change in the direction of a colder climate 
became sufliciently intense u'lthiu the period to produce local ice- 
sheets and glaciers— of the former existence of which there is 
abundant evidence in the valleys and sub-alps of the Western 
Highlands, notably along the deeply-cut ravines of the Mackintosh, 
Franklin, King, and Henty rivers— it is difficult to determine, 
although local geologists are inclined to this view. 

Posl-Tertianf Period . — The nature of the Post-Tertiary rock 
formations and of their principal divisions may be ascertained 
from the following summary, arranged in descending order:— 

Human Period — 

(1) Alluvium of recent rivers, lagoons, lakes, seas, Ac. ; peat; 

unconsolidated sands aJong the coasts ; native shell- 
mounds, with burnt embers and rudely-chip^ied flint 
implements belonging to the extinct Tdsmanian race, 
all around the coast-line, especially noticeable along the 
commanding headlands of tlie estuaries of the Derwent 
and l^amar rivers ; talus-drifts on sIoimss, and at base of ; 
mountains, cliffs, Ac. 

(2) Consolidated sand-dunes, such as the Helioidse sandstone, 

Flindera Island, associated with and including the 
raised-beach terraces on Flindera, Cape Barren, Badger, 
King and Kent Group islands, and along certain jiarts 
of the northern coast. The only example known of a 
raised sea-beach in the southern part of Tasmania occurs 
in one of the minor bays inside the heads at Blackman’s 
Bay on Forestier’s Peninsula. 

PleUtoeme JFkriod— 

(1) Cave deposits, with bone-breccia underlying stalagmitic 

floor, as at Chudleigh, from which bones of animals still 
living were obtained. 

(2) Esker drifts, as at Pig Island, Newnham, Stevenson’s Bend, 

and Invermay, on the Tamar, consisting of irregular 
b^B of w’ater-woni pebbles ; pebbles of silicifled and femi- 
ginons fossil pine and other woods, including fossiliferous 
fragments of Wlseogene leaf-beds, Ac. 


(8) Lower terraoe drifts, belonging to the later pluvial period, 
at successive levels in the mam valleys of the North Ksk 
and other rivers. 

It is very probable, during the earlier Cretaceous })eriod, that 
Tasmania was semratod from the soutliem spur of the continental 
portion of the Australian cordillera by a narrow strait, as at 
present ; but there is good evidence at Table Cape, Flinders Island, 
and Kents Group that when the bed of the Cretaceous (or jierhaps 
Eocene) sea was Anally elevated on the mainland, the floor of Bass 
Strait itartook in the general movement thus forming a biological 
bridge, for a time connecting Tasmania and Australia, and iier- 
mittmg the migration of plants and animals heratofore isolated in 
terrastrial provinces of narrower limits. The smaller, and })erhat)8 
more local, depression which again severed Tasmania from the 
mainland probably occuiTed towards the close of the Tertiary 
period, prior to the evolutional development of the giant mar- 
sup^ of the mainland, viz., IHprotodon^ NciMerium^ and Mar- 
supial Lion {7%ylacoleo\ Ac. ; and this may account i'or the fact 
that no remains of these giant marsupials have been discovered in 
Tasmanian rooks. It is most probable, therefore, that the destruc- 
tion of the coimectiiig-link of the previously upheaved Tertiaiy 
marine beds in the region of Bass Strait was accompanied l>y a 
local subsidence of the land, perhaps during the earlier Pleistocene 
])eriod, of which there is also some evidence along the western and 
southern coast-lino of Tasmania. The fact that the older lacustrine 
leaf-beds of Teitiaiy age, in the Launceston, Derwent, and Mac- 

S uarie harbour basins, are now found at a considerable depth below 
le existing sea-level (preved to a depth of from 300 to 400 feet 
below sea-level in some places) is in harmony with this view. The 
very much more recent elevation of the land on the lujrlh-east 
coast and the islands of Hass Strait during the recent or hunmn 
period, as evidenced by the raised sea-beaches containing shell 
remains in all resi)cct8 identical with the living species in the same 
localities, is quite local in character, as there is no evidc'nce of 
this final movement southwards. It was also certainly a niiudi 
more limited vertical oscillation, as it failed to reconnect completely 
the island of Tasmania with the Australian mainland. 

The western prevailing winds — particularly tlie noi-th-westcm 
— carry the rain-bearing clouds. It altogether dejiends upon the 
directness of the exposunt of the land 8urfa(*e of the „ . . .. 
various i^arts of its mountainous and other exposed " * * 
remons fr) these western winds what the magnitude of its rain- 
fall may Iw. The olevaiioii -divide between the western and 
eastern i)art8 of the island rises gimerally to a height of between 
3000 and 5000 feet, and consequently the i>ai*t8 to the east c)f such 
rain-draining heights are more or less roblwsd of the ))rcvailing 
rainfall of the western boi ler. This is clearly revealed by the 
following analysis for the year 1900 : — 


1 

District. { 

Altitude. 

Average 

llaiiifali. 



Feet 

IiiehoB. 


Great T^ke 

3700 

33*65 

N.W., average 39*88 ■ 

Glengarry 

51 

38*04 

^ Waratah . 

2000 

79*02 


{ Mount Lyell 

1230 

115*6 

S.W., average 33*24 - 

(Jape Sondl 

40 

42*82 

\ Gleuora . 

175 

2*2 *79 

1 

[ Boobyalla . 

1.5 : 

25*74 

N.E., average 22*63 H 

Cullenswood 

900 

2.5*55 

[ Muthiiina . 

••• 

30*81 

1 

r Apslttwii . 

80 1 

'*lo*06 

8. E., average 21*68 j 

BotJiwoll . 

... 1 

23*45 

[ Oatlauds . 

1400 ; 

20*95 


The general average ior the eastern district over a iwriod of years 
was 22*07 inches; for the westeni, 37 *.56 inches ; and for Tosiimiiia, 
26*69 inches. 


Statistics. 


In 1901 the state contained 174,230 people, viz., 
)0,265 males and 83,965 females, giving a detisity of 
>•6 persons per square mile. The population 
n 1870 was 100,765, but the discovery of 
VIount Bischoff two years later, though it greatly 
idmulated speculation aud induced a large influx of 
mmigrants, did not put a stop to tlie 
1878 the population did not number 110,000. In iwO 
ihe population was 114,762, and in 1890, 145,290. 

Like ell the Austnilian colonics, Taamsnia ehows e decline 
n the birth-rate; in 1901 the births were 4980, which w 
mailer the number recorded ten years previously, and 
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much below the ratio per thousand then recorded. From 1870 
onwards the average birth-rate per 1000 in tive-yearlj periods 
was; — 


Periods. 

Births per 1000 
of Population. 

Periods. 

Births per 1000 
of Population. 

1871-75 

29*72 

1 1886-90 

84*59 

1876-80 

31 -.54 

i 1891-96 

32*18 

1881-86 

i 3.^>-02 

1896-1901 

1 

28*29 


The number of illegitimate cliildren born in 1901 was 193, which 
gives a ratio of somewhat over 3*9 per cent, of all births, and this 
may be taken as the present average, compared with 3*8 prior to 
1890. The climate is probably more healthy than that of any 
of the Aiustralian states, although, owing to the large number 
of old people in the colony, the death-rate would appear to put 
Tasmania on a jmr with Now South Wales and South Australia. 
Grouping the deaths in live-yearly periods, the following results 
are attained : — 


Perhids. 

1 Deaths per 1000 

1 of Population. 

Periods. 

Deaths per 1000 
of Population. 


1871-75 

! 15*64 

1886-90 

15*16 


1876-80 

j 16*62 

1 1891-95 

13*14 


1881-86 

16*00 

1 1896-1901 

12*00 



There has therefore been a gradual and substantial improvement 
in the health conditions of the state. Tlie annual maniage-rate 
is about 0*9 per 1000 persons, which is considerably below the 
average of Australia generally, and is accounted for by the con- 
tinuea emigration of men uiiniarried and of marriageable ages ; 
this emigrat ion had ceased in 1 900, and the marriage-rato may be 
exp(u;ted to rise. For 1901 the rate was 7*71 per 1000. The chief 
towns are Hobart (population 34,682) and Launceston (|)opulatioii 
21 , 220 ). 

Half the [H)pulation arc adherents of the Church of Kiigland, 
and about 18 per cent. Roman Catholics; Wesleyaus number nearly 
Bd il n Presbyterians about 6J percent. In- 

aaacwon. jg compulsory upon children over six yeai-s of 

ago and under thirteen vears in the towns of Hobart and Launces- 
ton, but not in the rural districts. Special religious insti'uction is 
allowed to be given after school boui's by teachers dulv authorized 
by the various religious deiiomiimtioiis, and this privilege is some- 
what extensively used hy the Church of England. The schools 
are not frcc, as small fees arc charged ; but these are not enforced 
where parents can reasonably plead poverty. At the beginning 
of 1901 therc were 327 state schools, with 18,603 pupils on the 
roll, and administered by 603 teachers ; there were also 243 private 
schools, with 625 bMichors, and an enrolment of 11,940 seiiolars ; 
there wore therefore 30,633 children receiving instruction, out of 
about 40,000 children of school age. The ex]HUiditure in 1901 
U}M)n primary instruction was £.59,618, but in addition to this 
sum £8143 was expended u|>on school premises, while the revenue 
frcin fees in the same year was £10,946. The net cost, excluding 
expenditui'e on school promises, was £3 Ss. 3d., and including 
that expiuiditure £3 19s. 8d. per scholar in average attendance. 
The University of Tasmania has an endowment of £4000, and a 
revenue of* £748 from fees and £968 from other sources, making a 
total of £.5716. The students attending lectures in 1901 were 49, 
of wliom 4:5 matriculated, and the number of degrees conferred to 
the lilese of that year was 146 ; the great majority of these degrees 
were granted lui eandem, gradum. 

The revenue is chiefly obtoined through the custom-house, 
but the Federal tariff has had the effect of considerably reducing 
p. the rcecipts from this source. In 1900 the state raised 

£1,0.54,980 on account of the public revenue, wliich 
is o(jual to £6 2s. 3d. i>cr inhabitant ; of this sum £490,916 was 
obtained from imnort and excise duties, and £153,594 from other 
bixatioii ; the railways retuniod £202,075, and the posts and tele- 
graphs £97,393, while from public lauds was obtained £67,498, 
and from other sources £43,504. The oxpondituro was £923,731, 
thus distributed : railway working expenses, £160,574 ; posts and 
telegraphs, £84,539 ; public instruction, £52,614 ; interest and 
charges upon debt, including sinking funds, £320,151 ; and other 
services, £305,853. The interest and other debt charges come to 
£1 178. Id. per inhabitant, and represent from 31 to 43 per cent, 
of the expenditure of the state. The public debt in 1900 was 
£8,511,005, which sum is equal to £49 68. 2d. per inhabitant. 
In 1871 it was £1.315,200, in 1881 £2,003,000, and in 1891 
£7,110,290. The debt was represented by debentures and in- 
scribed stock to tlie amount or £7,690,000, and local inscribed 
stock, £821,005. The expenditure upon works may be divided 
into that on revenne-yieliung works, viz., railuvays, £3,910,229, 


and telegraphs, £180,197 ; and that on works not yielding 
revenue, £4,205,732. For local government purposes Tasmania 
is divided into municipalities, town boards, and r<^ trusts. 
The rates are assessed on an assumed annual value, which in 1900 
was £1,417,547, corresponding to a capital value of upwards of 
£28,000,000. The bulk of the revenue of the local govwnnient 
bodies is obtained from rates. The sources of revenue in 1900 
wore: Government endowment, £23,537 ; general rates, £84,564; 
special rates, £6796 ; and other sources, £41,867. The outstand- 
ing loans of municipalities amount to £516,9.52, of which £234,100 
is owing by Hobart and £281,152 by Launceston; the latter 
has accumulated a sinking fund of £32,390 against its indebted- 
ness. 

Tasmania bos a partiallv-paid force of 255, and a volunteer 
force of 2257, and a paia staff of 42 ; the cost of - 

defence is £17,990 per annum, but of this sum 
£4998 represents Tasmania’s contribution to the maintenance of 
the Australian auxiliary squadron. 

Mining is now the foremost iudustiy, the exports of minerals 
amounting in 1900 to £1,638,672, compared with iiastoral produce 
ex|H>rted valued at £391,918, agricultural produce and . 

fruit, £478,678. Tasmania pnwiuces gold, tin, silver, 
and copper, and in 1900 the production of these minerals was 
valued at : gold. £316,220 ; tin, £270,998 ; silver, £252,080 ; and 
copper, £901,660. Bcaconsfleld is the chief goldfield, 26 miles 
uorih-west of Launceston. There are al>out 1500 poisons employed 
mining for gold on the various fields. The Mount Zeehan and 
Dundas districts produce almost the whole of the silver at the 
present time, and most of the ore is sold to agents of the Australian 
and German smelting works. Tasmania is the largest producer 
of tin in Australasia, and a voiy large proportion of the tin 
hitherto produced has been obtained from alluvial deposits, the 
lodes, except at Mount Bischoff, having, comparatively speaking, 
been neglected. The Mount Bischoff mine, which is worked as 
an open quariy, is the largest producer of tin, and (with an original 
capital of £30,000) has paid £1,732,500 in dividends. The num- 
ber of tin miners in the state is about 1170. The production in 

1900 was £270,998, which represents about four-fifths the value ot 
what was obtained ten years previously. Tasmania takes the lead 
amongst the states in copier production: in 1896 there was a small 
export of £1659 ; in 1897 the export grew to £317,437, in 1898 
to £378,666, in 1899 to £761,880, and in 1900 to £901,660. This 
expansion was chiefly due to the enterprise of the Mount liyell 
Mining and Railway Com])any, whose mine is situated at Gor- 
manstoii. A sum of £400,000 was expended by the company on 
constniction and development works before any return was received 
from the mine, but up to the end of 1900 £670,000 hud lieeii paid 
ill dividends. Up to the 28th December 1900, 863,061 tons of 
material had been dealt with, the quantity of gold won being 
97,854 ounces, silver 2,443,901 ounces, and copi>er 27,155 tons. 
Coal-mining is earned on in various districts in the island, but 
tlie priuciiml mines are at Mount Nicholas and Cornwall, in the 
Mount Nicholas Range ; the output of the field is increasing, 
hut no export trade is at present possible, the mines being 
situated too far from the sea- board. The number of men em- 
ployed in coal-mining is 150, and the output about 46,000 tons 
per annum. 

Maniifactures are on a very small scale, the number of estab- 
lishments being about 260, and tlie hands employed 3800. 

After being much neglected, agriculture received renewed atten- 
tion ill 1890, the area of land under wheat being increased from 
32,452 acres in 1890 to 51,825 acres in 1901, and a ^ • 
under oats from 20,740 acres to 45,073 acres, the ^Mneui- 
total arwi being aavanced from 167,876 acres to 
224,352 acres. The area under crop, at intervals of ten yeara, 
was as follows: 1861, 163,385 acres; 1871, 155,046 acres; 1887, 
148,494 acres; 1891, 168,121 acres; and 1901, 224, .352 acres. 
Wheat is the principal crop, and the yield is larger per acre and 
less variable than that of the Australian states : for the ton yearn 
ending with 1901 the average yield was 18*9 bushels per aci'e, rang- 
ing between 15 bushels in 1894 and 27 bushels in 1899. Tiie oat 
crop is also much above the Australian average, and during the 
ten years ending 1901 thejrield ran^ between 22 bushels in 1897 
and 38 bushels in 1899. Tasmania is renowned for its fruit crops, 
and now that this fruit has found an opening in the British 
market, renewed attention is being directed to tne industiy. In 

1901 tliere were 7888 acres of apples, 1068 acres of pears, 766 acres 
of apricots, 326 acres of plums, 581 acres of chernos, 354 acres of 
poacnes, 1755 acres of strawberries, gooseberries, and laspberries, 
and 979 acres of currants. The crop for the same year included 
551,251 bushels of apples, 59,480 bushels of pears, and nearly 
60,000 busliels of other fruit. Tasmania finds its best markets 
for fruits in New South Wales and in Great Britain. The total 
value of the produce of Tasmanian farms now exceeds £1,020,000, 
which is equivalent to £4 11s. per acre cultivated and £5 18 b. 
per inhabitant. The areas devoted to the principal descriptions 
of crops in 1901 were - 
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Aorei. 


Acres. 

28,068 

2,302 

61, .541 
3,749 
13,001 

Wheat 

Barley 

Oats 

Peas . j 

Turnips . 

51,825 

4,502 

45,078 

9,824 

4,743 

Potatoes . 

Grass for seed . 

Hay .... 
Green crops . . i 

1 Gardens and orchartls 


Tasmania shows a decline in sheep-breeding, yet the state is 
angularly well adapted for sheep-raising, and its stud flocks 

. well known and annually drawn uiion to improve the 
Uv^ MtoeK, ijj othej;.state8. Nor have the other branch<‘8 

of the pstoral industry shown much expansion, as the following 
table will show : — 


Year. 

Sheep. 

Homed Cattle. 

Horses. 

Swine. 

1861 

1,714,498 

87,114 

22,118 

40,841 

1871 

1,305,489 

101,540 

23,0fi4 

62,863 

1881 

1,847,479 

130,526 

25,607 

49,660 

1891 

1,662,801 

167,666 

31,262 i 

1 73,620 

1901 

1,683,956 

165,516 

81,607 

; 68,291 


The shipping increased considerably during the ton years pre- 
ceding 1900; in 1888 the tonnage inwards was 385,600, ana in 
c mmmrem 618,963. Hobart is now a place of call for several 

’ of the European steamship lines, and the state is 
becoming increasingly ])opular as a summer resort for the residents 
of Melbourne and Sydney. The growth of the shinjnng trade will 
be seen in the following table, which also gives tno im^iorts and 
exports ut ten-yearly intervals ; it is not necessary to give the 
tonnage of shipping leaving, ivhich is ])ractically the same as that 
entering ; — 


Year. 

Shipping 

entered. 

Imports. 

Exports. 


Tons. 

£ 

£ 

1861 

113,610 

954,517 

905,463 

1871 

107,271 

778,087 

740,638 

1881 

192,024 

1,431,144 

1,655,576 

1891 

511,706 

2,951,964 

1,440,818 

1900 

618,968 

2,073,657 

2,610,617 


Tasmania does a large trade with Victoria, the imports in 1900 
being valued at £908,722, and the exports at £388,913 ; with Great 
Britain the trade was, imports, £628,603, and exports, £688,600; 
and with New South Wales, imports, £337,672, and exports, 
£613,161. A considerable ])ortion of the goods from both New 
South Wales and Victoria are of British origin. The princij)al 
exports in 1900, and their values, were : fruit, preserved and green, 
£279,988; oats, £39,901; potatoes, £103,223; ho|«, £19,870; 
hides, £67,941 ; wool, £261,214 ; bark, £29,405 ; timber, £42,213; 
silver ore, £252,080 ; copjicr, £901,660 ; tin, £270,998 ; and sheep, 
£51,092. The imports represent £12 and the 0 X 1 ) 011:8 £15 2s. 
per inhabitant. The chief ports of the colony are Hobart, imports 
in 1900, £776,918, and exports, £765,470; Launceston, imports, 
£808,326, and exports, £707,053 ; and Btmhau, imports, £287,995, 
and exports, £868,239. 

The railways open for traffic in 1900 had a length of 694 miles, 
of which 439 wore Government lines ; there were also 18 miles in 
_ .. course of construction, making the tottil mileage of the 
Kmiwmya. qj 2. The progress of railway constnietion will 

bo seen from the following figures: open for traffic, 1871, 46 
miles ; 1881, 168 milejs ; 1891, 425 miles ; and 1900, 594 miles. 
The railways, both State and private, are of 3 feet 6 inch gauge. 
The capital exjiended on Government lines up to 1900 was 
£3,659,069, and the gross earnings in that year £202,959, and the 
working expenses £160,487, leaving £42,472 as the net earnings. 
This liwt-mentioned sum is equal to 1*16 per cent, on the capital 
expenditure ; and as the average interest upon outstanding loans is 
3*73 percent., the railways are carried on at a loss of 2*57 percent. 
On the other hand, the private railways show excellent returns ; 
the Emu Bay and Mount Bisohoflf line, 98 miles in length, con- 
structed at a cost of £396,796, returned in 1900 about 3 ])er cent., 
and the Mount Lyell Comixiny’s railway, 22 miles long, costing 
£220,333, retumod over 8 per cent. 

The roads maintained by the road trusts and boards of the 
colony extend over 6368 miles, of w'hich 2987 miles were mac- 
adamized ; the annual expenditure thereon is over £25,000. 

There were 871 post offices and receiving offices in 1900, and 
there were also 322 telegraphic stations. The postal officials 
0 A.# M numbered 828, and 317,000 postcards, 10,690,000 
trnhrrmmhm 1,900,000 packets, and 6,637,000 newspapera 

wnpaa. received and despatched. The postal i-evenue 
amounted to £99,864, and the expenditure to £84,539; these 
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sums include telemph and telephone business. The telegraph 
messages sent numbered 370,225. The telephone system is bei^ 
lupidly extended, and at the beginning of 1901, 1194 miles of line 
were being worked. 

There are four banks of issue, of which two are local institu- 
tions; their united assets amounted in June 1901 to £3,315,120, 
and their liabilities to £3,353,863. The note cir- 
dilation was £151,340, and the deposits £3,178,846, 
of which £1,759,292 bore iiitei'ost. The coin reserve and till 
money amounted to £577,589. Post oHlcse and tnisteo savings 
banks are working side by side. Sums of one shilling and up- 
wards may be deposited, and interest is allowed on sums under 
£150 at the rate of 3 per cent, per annum. The following table 
shows the progress of the savings hanks since 1871, the number of 
accounts open at Hobart and Launceston being almost the same ; — 


Year. 

Depositors. 

Amount at 
Credit. 

1871 

8,500 

£217,413 

1881 

11,728 

369,278 

1891 

26,916 

654,417 

1901 

42,509 

1,009,098 


Autuokitjes.-^J. Bonwick. l)ail]f Life, and Origin of the 
Tasmanians, London, 1870.—J. Fknton! A Uistwy of Tas- 
mania, Hobart, 1884.— Sir Josevh Dalton Hooker.' On the 
Flora of Australia: its Origin^ AJinitiea^ and JJidribxdions, An 
Introductory Essay to the Flora of Tasmania, lAJiidon, 1859.~-K. 
M. Johnston. Handbook of Tasmania; a Systematic Account of 
the Geology of 2^asmama.--T, C, Jvsr. tasnianiana; a De- 
scription of the Island and its Ilesmtrces, Launceston, 1879.— 
J. L. Gerard Kkefft. Notes on the Fauna of T'asmania, Sydney, 
1868. — Okoroe Thomas Lloyd. Thirty-three Years in 7'asmania 
ami Viet4trw, London, 1862. — Mi-s Louisa Anne Meredith. 
My Home in Tasmania; tyr, Nine Years in Australia, New York, 
1863. Tasmanian Friemis and Foes — Feathered, Furred, and 
Finned, Hobart, 1881. — Royal Society of Tasmania, PajKirs and 
Proceedings. Hobart.- -11. Ling Roth and M. E. Butler. 2'he 
Aborigines of Tasmania, 2iid cd. Halifax, 1899. 

(o. c, L.; T. A. C.) 

Taste. Seo Physiology : ,Si)ecml .Semes, 

Tata (Totis), {\ market-town of Hungiiry, 57 niilea 
west of Budapest. Near the town is a romantic lake, on 
the shore of which stunds the old castle of the Counts 
Eszterhazy, with a rich picture gallery and othei* collec- 
tions, and a park of 140 hectares, much frequented by tlie 
citizens of Budapest. Poj)ulation (1S91), 6925; (1901), 
7220. 

Tatar Bazardjik, or Tatar rA/ARD.nK, chief 
towm of a department in eastern Rninelia, Bulgaria, 
on the Upper Maritza, and on the Sofia-Constant iiioiile 
railway, 74 miles E.S.E. of Sofia and 23 miles W. of 
riiilipjiopolis. Situated at tlie junction of several roads, 
it began to acquire imjiortance in the 15th century, when 
it was know'll as the small Tataren IMarkt, and also as 
Bazar of the “Markt,” Occuj>ying a low' sitUMtioii, it is 
rather su])ject to flooding in winter. The railw’ay station 
on the opi)osite side of the liver is reached by a wooden 
bridge resting r>n sixteen stone jdllars. The towm is an 
important centre of the rice trade, wdiich lias much in- 
creased, and it has also some trade in coeoons. BojHda- 
lion (1892), 16,343. Though originally almost wholly 
Turkish, the iidiabitaiits are now mainly Bulgarian, the 
Turks numbering less than one-tenth. 

Tate, Sir Henry, Bart. (1819-1899), Engdish 
merchant and founder of tin* National Gallery of British 
Art, was born at Chorhjy, Lancashire, in 1819. Jlis 
father, a minister of redigion, jmt liim into business 
in Liverpocjl. He became a ])ros])erou8 sugar-) iroktT, 
and alxiut 1874 removed to London, where lie g^yatly 
increased the operations of his firm and made* “ Iat<!8 
Cube Sugar” known all over the world. Bn had early 
in his career begun to devote large sums of money to 
philanthropic and educational purposes. He gave 
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£42,000 to the liverpool UuiTersity College, founded in 
1881 ; and a still larger sum to the Liverpool hospitals. 
Then, when he came to London, he presented four free 
public libraries to the parish of Lambeth. His interest 
in art came with later years. He was at first merely 
a regular buyer of pictures, for which he built a large 
private gallery in his house at Streatham. He w^as al^ 
the friend of many painters and others interested in art, 
and every year he invited them to a large dinner>party 
just before the onioning of the Iloyal Academy exhibition. 
Gradually his gallery came to contain one of the best 
private collections of modern pictures in England, and the 
owner naturally began to consider what should be done 
with it after his death. It had always been his intention 
to leave it to the nation, but in the way of carrying out 
this generous desire there stood several obstacles. The 
National Gallery could not have accepted more than a 
selection from Tate’s pictures, which were not all up to 
the standard of Traf^gar Square; and even when he 
offered to build a new gallery for them, it was found 
difficult to secure a suitable site. What Tate ofiered 
was to spend £80,000 upon a building if the Govern- 
ment would provide the ground. This proi)osal was 
made to Mr Goschen, while he was Chancellor of the 
Exchequer, thnmgh the good offices of Mr Humphry 
Ward. Hut it was not until Sir William Harcourt had 
succeeded to the Chancellorship in 1892 that Tate’s 
offer was finally accepted. One possible site at Black- 
friars was refused by the City Corjioration ; another at 
South Kensington was found to l)e already allotted to the 
future College and Museum of Science. However, the 
demolition of Millbank Prison loft a largo plot of ground 
vacant upon the Embankment at the Middlesex end of 
Vauxhall Bridge, and this Sir William Harcourt preseiitod 
to Mr Tate, on condition that the control of the new 
building should be placed in the hands of the Trustees of 
the National Gallery, of whom Mr Tate himself was one 
at the time. The total sum spent upon construction was 
much more than £80,000 ; in fact, it was said to approach 
a figure twice as largo. The gallery was oi»oned by the 
Prince of Wales on 2l8t July 1897, and a largo addition to 
it was completed just l)efore the donor died. It contained 
sixty-five i)ictures presented by him ; nearly all the English 
pictures from the National Gallery painted within the 
previous eighty years; the ])icturos purchased by the 
Boyal Academy under the Cliantrey Bequest, which liad 
previously hung in South Kensington Museum ; and 
seventeen large works given to the nation by Mr G. F. 
Watts, R.A. Mr Tate was created a baronet in the year 
after the Tate Gallery, as it became the custom to call it 
in order to avoid confusion between it and the National 
Gallery, had l)een o|>6nod. He died at Streatham on 
5th December 1899. 

Tatlan, Diatessaran of.— Since the appear- 
ance of the article on Tatian in the ninth edition of 
this work (vol. xxiii. p. 80 f.) an Arabic version of the 
Diatessaron has been published at Boine by Agostino 
Oiasca from two MSS., together with a I^tin translation ; 
the Latin was afterwards rendered into English by J. Ham- 
lyn Hill, and the Arabic by Ho|»e W. Hogg. Of the two 
manuscripts, one, now in the Vatican library, is of about 
the 12th century; it was brought from the East in 
1719 by S. Assemani, and its existence had long been 
known to scholars, although it had not been examined in 
detail. The other, now in the Borgian Museum, was sent 
from Egypt as a present to the Pope in 1886 by a Uniat 
Copt named Halim DOs Ghftli, and is of a somewhat later 
da^ although it contains, on the whole, a purer text. 
The two MSS. are derived from a common source, which, 
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as we learn from the introduction and colophon to the 
Borgian MS., was a version made by lbn-a{-Tayyib 
(died 1043), a Nestorian monk who was secret^ to 
Elias I., patriarch of Nisibia, from a Syriac MS. of the 
Diatessaron which was in the handwriting of one Ibn- Ali, 
who appears to have flourished dre, a . d . 900. Each of 
the MSS. states, either in the introduction or the colophon, 
that what it contains is the Diatessaron compiled from the 
four Gospels by Tatianus (Borg. MS., coloph. Tatiamm ) ; 
in each case, however, the text shows signs of many 
accretions, wffich appear to be drawn from the ordinary 
text of the [Arabic] gospels. 

We have therefore at the present time three main streams 
of evidence for the study of the Diatessaron of Tatian, viz., 
the Arabic version from the Syriac ; the Armenian version 
of Ephraem’s gospel commentary in Syriac, which has 
the Diatessaron for its basis; and the so-called Codex 
Fuldensis (edited by Ernestus Ranke in 1868), in which 
the text of the Vulgate has been introduced into an 
i arrangement of the Gospel narrative which is that of the 
I Diatessaron. It is upon these, in the main, that the 
study of the work must be based ; unless, indeed, a Syriac 
i or Greek text should be discovered. The whole matter 
is still under study, but the opinion of scholars seems 
to be in favour of a Syriac rather than a Greek original 
for the work. It has been suggested by Mr Hendel 
Harris, with no little plausibility, that the Diatessaron 
shows signs of being based in part upon one or more 
already existing compilations. On the other hand, it is 
clear that it dei)end8 ultimately uix)n the four Gospels 
as we know them, and no others ; and these substantially 
in their present forms, including, for example, the con- 
cluding ver8i‘s of St Mark. As to the history of the 
Diatessaron itself, it is summed uj) as follows by Mr 
Hope W. Hogg : “ It would seem tliat at a quite early 
stage the Diatessaron was very widely if not universally 
read in the Syriac churches, and commented on by 
scholars as the GosjmjI; that in time it fell under the 
condemnation of some at Iccist of the Church leaders 
[Theodoret, Ilabbulft], who made violent efforts to suppress 
it ; that it could not be suppressed ; that a commentary 
on it was (jjerhaps in the 5th century) translated into 
Armenian; that it was still discussed by commentators, 
and new Syriac MSS. of it made in the 9th century, 
and thought worth the labour of reproduction in Arabic 
in the beginning of the 11th century ; that MSS. of the 
Armenian volume continued to be made down to the 
very end of the 12th century, and of the Arabic edition 
down to the 14th century; but that this long life was 
secured at the expense of a more or less rapid assimilation 
of the text to that of the great Syriac Bible, which from 
the 4tlx century onwards became more and more ex- 
clusively used — the Peshitta.” 

Authokitizs. — A. CiAsOA. TaUani evangeliorum harrrumicfj 
arahice. Rome, 1888. — H. W. Hooo. The Diatesaaron of Tatian, 
in T. and T. Clark’s Ante-Nicene Christian Library, additional 
volume. Edinburrii, 1897.— J. Hamlyn Hill. The Earliest 
Life of Christ, Edinburgh, 1894.-— Th. Zahn. Forschun^en zur 
Oeschichte des nenteslavimitlichen Kanons, iv. Erlangen, 1891. — 
J. Rendel Harris. The IHatessaron of Tatian, Loudon, 1890 ; 
and Frag^nents of the ComnMnJlary of Ephr, Syr, on, the Diatessaron, 
liondon, 1895, 

TMraifiUirMl (German, Schmecks)^ a famous spa and 
summer resort of Hungary, in the T&tra Mountains,^ 3330 
feet above sea-level, in the midst of wild, romantic scenery. 
Although the first house was built here in 1797, the place 
only came into repute about 1870. It consists chiefly of 
three large estabUshments and several hotels. 

TftUntOlly a municipal and parliamentary borough 
and market town, Somersetshire, England, in the Welling- 
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ton parliamentary division of the county, 45 miles south* 
south-west of Bristol, on the river Tone and the Great 
Western Bailway. A bridge was erected in 1895 across 
the river, connecting the town proper with its northern 
part. Yivary Park was laid out in 1896. A recreation 
ground was opened in 1895, and in 1897 the corporation 
commenced a scheme for connecting the Parade with Park 
Street. Population (1881), 16,614; (1891), 18,961; 
(1901), 21,078. ’ 

TCUintOnf a city oCJdassachusetts, U.S.A, capital 
of Bristol county, in the south-eastern part of the state, 
at an altitude of 40 feet. The city has an irregular plan, 
is divided into eight wards, has a good water-supply by 
pumping, and is well sewered. It has extensive and varied 
manufactures; in 1900 there were 284 establishments, 
with a total capital of $11,737,399, employing 2102 
hands, and having a product valued at $12,594,814. 
The principal items of manufacture were cotton gixxls, 
value $4,593,466 ; foundry and machine-shop products, 
$2,636,390. In 1900 the assessed valuation of real and 
personal property was $19,885,835, the net debt was 
|l,424,573, and the rate of taxation $18.60 per $1000. 
Population (1890), 25,448; (1900), 31,036, of whom 
9140 were foreign-born and 226 negroes. 

TAIIIIUSi a wooded, hilly district in the Prussian 
province of Hesse-Nassau and the grand-duchy of Hesse- 
Danustadt. It lies between the Rhine and Uie Main on 
the south and the Lahn on the north, and stretches some 
55 miles oast and west. But w'hile its southern slopes 
stand 5 to 10 miles back from the Main, they leave only a 
very narrow strip of low ground alongside the Rhine, 
between Biebrich and Bingen ; and after the Rhine turns 
at Biiigen, they overhang it as jirecipitous crags, many of 
which are crowned with picturesque feudal ruins. The 
range or system has an average elevation of 1500 feet, 
but the individual summits are some 1000 to 1300 feet 
higher. The loftiest peaks occur in the cast, where the 
imposing cluster of Grosser Feldberg (2890 feet), Kleiner 
Foldborg (2715 feet), and Altkiinig (2620 feet) dominate 
the Wetterau and the valley of the Main. Above the 
Rheingau, or the slopes which stretch down to the Rhine 
between Biebrich and Bingen, the altitude averages 
1500 to 1700 feet. The geological core of the system con- 
sists of primitive argillacecms schists, capped by quartzite 
and broken through in places by basalt. On the northern 
side, which sinks on the whole gently towards the Lahn, 
the greywacke formation attains a considerable develop- 
ment. The hills are almost everywhere well wooded, the 
predominant trees being firs and beeches. The lower 
slopes are, wherever possible, planted with vineyards, 
orchards, and chestnut and almond groves. The vineyards 
of the Rheingau arc specially famous, and yield brands of 
wine — Johauuisbergor, Steinberger, Rudesheimer, 
Marcobrunner, Hochheimer, Rauenthaler, Assmannshiiuser, 
and others — which enjoy the highest reputation amongst 
the vintages of Germany. The Taunus is also famous fur 
the number and efficacy of its mineral springs, which 
annually attract thousands of visitors to the celebraU'd 
Bj)a8 of Wiesbaden, Homburg, Ems, Schlangenbad, Schwal- 
bach, Soden, and Nauheim, whilst the waters of Belters 
and other springs are exported in vast quantity. The 
sheltered position and warm climate have led also to 
the establishment of the health resorts of Falkenstein 
(1875) and Schmitten, and to other places, such as Konig- 
stein, Cronberg, and Oberursel, being much frequent<^ 
by pleasure-se^rs in summer. And the attractions of 
the climate are supplemented by the natural scenery, as 
wdl as by historical associations. Above Falkenstein 
stand the ruins of the ancestral castle of Kuno, the powerful 


archbishop of Treves; above Konigstein are the re- 
mains of the former fortress of that name belonging to 
tibe Mectors of Mainz, and destroyed by the French in 
1796 ; on Altkonig, two concentric fortified lines, 4557 
and 2982 feet in circumference, date from ante-Roman 
times ; the family seats of Eppstein, Katzenelnbogen, and 
Scharfenstein are famous; there are also the once cele- 
brated Cistercian abbey of Eberbach, founded in 1116, and 
the former pilgrimage resort of Kiedrich. Eltville, at one 
tinie the chief town of the Rheingau, and frequently the 
residence, in the 14th and 15th centuries, of the arch- 
bishops of Mainz, is associated with Gutenberg and the 
earliest years of the art of printing. But perhaps the 
most interesting of the historical memories of this region 
are the traces of the ancient Roman palisaded moat, or 
fortified boundary of the empire which stretched 

from the Rhine at Rheinbrohl (below Coblenz) along the 
summit of the Taunus to the Main at Miltenberg, and 
was indeed carried on to the Danube. On the southern 
or Roman side this fortified line was backed by several 
castles, one of which, the Saalburg, survives in part, and, 
after being restored to its original appearance, was in 1901 
converted into a national (German) museum, one of the 
most instructive historical memorials of ancient , Homan 
life to be found north of the Alps. The original t^lifice, 
or rather edifices, for there seem to liave been at least 
three successive forts built on the same site, were con- 
structed in the 1st and 2nd centuries of our era. In 
this same region, though 40 miles to the west of the 
Baalburg (which crowns the crest of the Taunus, 4 miles 
north-west of Homburg), there is a modern national 
monument, the colossal figure of Germania, which stands 
on a bold spur of the Taunus 740 feet above the Rhine. 
Tt was erected in 1883 to commemorate the war of 
1870-71 and the re-creation of the German empire in 
the latter year. The steep crags of the western end of 
the Taunus, where they abut upon the Rhine, are rich in 
the romantic associations of the great river. Here are 
the rock of the siren Lurlei or Lorelei ; the old castles of 
Btahleck and Pfalz, which belonged to the Counts Palatine 
of the Rhine; and the quaint mediseval towns of Kaub 
and Bankt Goarshausen. Yet another, though a sorrow- 
: ful, association clings to the Taunus, in Bchloss Friedrichs- 
hof, at the foot of the Feldberg and Altkonig, immediately 
: north of Cronberg, built in 1889-97 for the Em])rcss 
I Frederick, and the place where she died in 1901. In 
addition to Frankfort, Bockenheim, Hcichst, and Biebrich 
are centres of manufacturing industry. 

Xfliliricifti a government of South Russia, includ- 
ing the i)eninsula of Crimea and a tract of the main- 
land. It has an area of 24,540 square miles, of which 
6990 square miles l)eloiig to Crimea. Tliis peninsula 
continues to afford a favourite field for geological research. 
Its south-eastern coast is occupied by mountains, while 
the remainder consists of a plateau of dry prairie land 
(steppe), which attiiins its highest level of about 700 feet 
at the north-western foot of the mountains, and gently 
sloijes towards the north-west. A secondary plaUjau, 
Eupatoria Plateau, shoots off to the western extremity 
of the peninsula. The mountains which fringe the south- 
east coast consist of several jmrallel chains wqiarated 
by longitudinal valleys. The main chain begins, in the 
south, at Ca^HS Fiolent, where the cliffs rise sheer from the 
sea for from 2000 to 2500 feet. Farther eastwards the 
range slightly retreats from the coast inland, its highest 
summit, Tchatyr - dagh, lying 8 miles from the 
The main range has on its summit a succession of flat 
surfaces which might well be compared to the 

Alpine meadows but for their much poorer vegetation. 
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Several mountain passes {ho^z) intersect these plateaux, 
but only six of them are available for carria^ roads. 
The highest summits of the main range, rising from 
4000 feet to 5000 feet, are found in its middle section, 
the principal jMsaks being Tchatyr-dagh, or Ekliz-Burun 
(5005 feet), Koman-hosh (5061 feet), Kemaligherek (5012 
feet), and Western Karadagh (3731 feet). Geologically 
the main range consists of clay slates — very capriciously 
bent in all directions, but having a general dip towards 
north-west — intersected by veins of marble and quartz, 
and covered with sandstones, conglomerates, and lime- 
stones. They lielong to the Titanic division of the 
Jurassic age, which is intermediate between Jurassic 
and Chalk, and masses of trachitic and crystalline rocks 
protrude from lieneath them. The second chain consists 
of conglomerates, sandstones, marls, and limestones, 
belonging to the Chalk, also dipping north-west, and 
falling towards the south-east in steep crags, in which 
thousands of small caverns, pro})ably inhaluted in j3re- 
historic times by Tauro-Scythians, are excavated. The 
Chalk deposits are covered with the oldest Tertiary num- 
mulitic sandstones. The highest summits of this second 
chamgdji^ from 1550 to 1900 feet. A valley from 10 to 
13 'ftjllp wide separates it from the main chain, and 
several rivers pierce it in delightfully picturesque gorges. 
A second valley 2 or 3 miles wide, which is followed by 
the railway from Simferojx)! to 8ebasto])ol, separates the 
second chain from a third, which is only from 500 to 850 
feet high, and consists of Middle Tertiary (4ays and sand- 
stones belonging to the Mediterranean and Sarmatic 
divisions, which also dip north-westwards, but only by 
three or four degrees. This range is limited to the south- 
western part of the j)eninsula. A fourtli range composed 
of younger Tertiary deposits may be traced in the southern 
parts of Crimea. The peninsula is badly watered on both 
the ^cm^-east and the north-west slojies of the mountains. 
The‘j|fe; rivers of the former (jurry considerable quanti- 
ties^WJiwater, but they dry uj) in the summer. Jn the 
steppSi, indeed, which cover the largest portion of the 
|)eninsula, waU^r can only be obtained from wells, which 
have to he dug from 200 to 280 feet deep ; but artesian 
wells have begun to lie made, and there are now several 
dozens of them, supplying large quantities of water. 
The character of the climate can best lie jmlged by com- 
paring the following observations taken at three different 
stations : — At Melitopol, in the stcpj>e region, the average 
temperature for the year is 48" F., for January 20", 
and for July 74" ; at Simferopol, in the mountain region, 
the average temperature for tlje year is 50" F., for 
January ®1", and for July 70" ; on the south coast, at 
Yalta, the average temperature for the year is 56" F., for 
January 39", and for July 75". As a rule the thermometer 
seldom falls on the south coast below 17 or 20 degrees. 
The yearly rainfall is small everywhere, being on an 
averagti only 1 3 ‘8 inches in the ste})pes, 17’5 inches at 
Simferopol, and 18’8 inches at Yalta. It varies greatly, 
however, from year to year, so that Simferopol exjxjriences 
such extremes, nis 7*5 inches and 20*4 inches. The vege- 
tation widely differs, of course, in the steppe region and 
on the south coast. In the steppe region the prairies are 
covered in early spring with a great variety of grasses and 
Liliaceae, growing vei-y thickly, but in July and August 
the prairies are so lurched by the sun that everything but 
the common desertnkplants die off, while the air is filled 
with clouds of duit; parts of the steppes, too, are im- 
pregnated with salt, and are covered only with the usual 
Salsolaceae and Artemisise. Tine mountains, on the con- 
trary, are covered with beautiful forests of beech, oak, 
and elm, mixed with the northern fir and thickly inter- 
woven with the ivy and the vine. As to the flora of 
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the southern coast, it has a great number of acclimatized 
plants, and bears a great resemblance to the vegetation 
of TWany. 

The pcmulation of the })eninsula in 1897 was only 868,900 
(domioilodL only), of whom nearly 160,000 lived in towns. Thon^li 
large numbers of 'i'atars left Crimea after the war, the race still 
forms the main element in the population, but there are also 
numbers of Germans, Buh^rians, Ozcchs, Esthonians, Greeks, 
Jews — who have acquired the habits of the Tatars— Karaites, and 
Tziganes. Tlie prairies are chiefly owned by private persons, the 
descendants of tlie ^Tntar beys. Cattle-breeding, wliich was 
formerly the chief occupation of the people, is on the decline ; 
large areas have been and arc being turned into fields, and there 
are now in Crimea only 66,000 liorses, 150,000 cattle, and less than 
1,000,000 sheep. No less than 1,080,000 acres are now under 
cro])8 in Crimea, chiefly wheat and barley. There aw also numerous 
plantations of tobsmeo, and gardening is rapidly spreading, its 
retunis being estimated in 1899 at 2,000,000 roubles. Nearly 

19.000 acres are under vineyards, and 84 million gallons of wine 
are obtained annually. Salt is extracted to the amount <of nearly 

200.000 tons {ler annum. Industries are represented by ship- 
building, flour-mills, iron works, jam and pickle factories, soap 
w’orks, and tanneries. The Tatar iKipulation excels in a groat 
variety of domestic industries, and esiiecially in the working of 
leather, wool, and metal. 

The mainland part of Taurida consists of prairies, less than 160 
feet high, and sometimes sandy and waterless in the south-west, 
and from 150 to 400 feet high in tlie north-east. It had in 1897, 
904,678 inhabitants, chiefly Great and Little Bussians, but includ- 
ing nearly 60,000 Germans and 26,000 Hnlgarians and Jews. The 
chief occupation of the people is agriculture, and every available 
patch of land has been brought under the plough. The increase in 
the area under all crops in the ten years 1889>99 was fully 39 per 
cent, for the whole province, which had in 1900 no less than 
6,766,200 acres under cereal crops alone. The average annual yield 
in 1895 -99 for the whole of the province was, rye 2,178,000 cwt., 
wheat 9,698,000 cwt., oats 1,431,000 cwt., barley 8,749,000 cut. 
— all cereals, 25,585,000 cwt.; also 2,058,000 cwt. of i)otatoc8. 
There wore further, in 1899, 7680 tobacco plantations, covering 
over 8150 acres, and 82,800 acTes under vineyards (crop over 

600.000 cwt.), wliile gardens covered about 15,500 acres in Crimea 
alone, the average annual ox}>ort of fruit in 1895-99 being 300,000 
cwt. Cattle-breeding is extensively engaged in, there being in 
1897 in the whole province 341,000 horses, 414,000 horned cattle, 

2.226.000 sheep, and 172,000 swine. Salt, of which about 

210.000 tons are obtained annually, is the only mineral raised in 

the province, but the iron industry, and especially the manu- 
facture of agricultural machinery, has gi’oatly developed, 
Berdyansk, on the Sea of Azov, being now perhaps the first ^ 
tt>wn in Europe for agrioiiltunil nnmhinery. The export tmde " 
is considerable, the chief ports l)eing Sebastopol, Eupatoria, 
Theodosia, and Yalta on the Black Sea, and Azov and Berd- 
yansk on the Sea of Azov. In the foreign trade all ports 
were visited in 1899 by 541 8lii)38, the oxi)ort8 amounting to 
596,500 tons and the imports to 71,000 tons ; but in the coasting 
trade they wchj visited in 1898 by 10,360 ships of 5,935,480 tons. 
The tmlfic on the luilways is also very great, the yearly imx'OitB 
W railway being 822,000 tons, and the ex]K>i'ts 677,000 tons. 
The govcniineiit is divided into ciglit districts, the chief towns of 
which are SimferojK)! (48,821), which is also the capital of the 
government; Eupatoria (17,915), and Theodosia (27,238), in 
Crimea; and Alcshki (9119), Berdyansk (27,279), Melito)K)l 
(15,120), Perckop (5285), and Yalta (18,269), inland. Sebastopol 
and Kerch-Ycnikale are separate townships {(fradoimchxdstoo) undei 
military governors ; and there are several villages, such os Bolshoy, 
Tokniak, Andreevka, and Mikhailovka, with a population of ovet 
7000. (P. A. K.) 

Tails (Czech, DomaUice\ the chief town of a govern- 
raont district of Bohemia, on the border of the Bohemian 
Forest, 29 miles south-west of Pilsen. The manufactures 
comprise ribbons, hosiery, machinery, sugar, pottery, glass 
and mirrors, beer, &c., and there is some trade in corn 
and timber. Taus was the scene of a Hussite victory on 
the 1 4th August 1431, and some interesting MSS. ^ that 
period are preserved in the Ratlihaus. Population (1890), 
7703; (1900), 7555, chiefly Czech. 

TavistOCkf ancient parish, market town, and rail- 
way station, Devonshire, England, in the Tavistock x>arlia- 
mentary division of the county, 1 5 miles north of Flymotith, 
in the valley of the Tavy The copper-mining induetry 
is in a depressed condition, but there is a trade in arsenic, 
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which is extracted from the copper ore. A cottage hos- 
pital and dispensary was erected at Spring Hill in 1896. 
Population (1891), 5043; (1901), 4728. 

Tavoyi a district in the Tenasserim division of 
Lower Burma, lying between the Bay of Bengal and 
Siam. Population (1881), 84,988; (1891), 94,921; 
(1901), 109,131. In 1891 92,556 were Buddhists and 
Jains, 796 Mahommedans, 326 Hindus, 94 aborigines 
(mostly Karens), and 1149 Christians, of whom 1039 
were natives, chiefly Karens. 

Area, 5308 square miles ; 303 villages in 1898-99, paying a 
revenue of Rs. 306, 673. The total acreage of the district is 
3,897,120 acres, and of this 358,400 are under forests, 1,876,035 
are uncultivable, 1,044,612 are available for cultivation, and 
111,285 were cultivated in 1898-99. There were 6788 acres of 
fallow. The rainfall in 1898-99 was 197*26 inches. The gi'eat 
bulk of the cultivation is rice, but there are many orchards. The 
town of Tavoy, standing on the river of that name, had a popula> 
tion of 15,099 in 1891. A considerable amount of coasting trade 
is carried on with the other ^larts of Burma and the Straits 
Settlements. 

TaJCfttion is that i3art of the revenue of a state 
which is obtained by compulsory dues and charges upon 
its subjects. The state may have revenue from property 
of its own. In past times one of the principal sources of 
the revenue of the sovereign was in fact proj^erty of some 
sort, of wliich the Crown lands in Great Britain, still 
administered by the Government, are a remnant. In 
other countries, even at the present time, tliere is a large 
public domain yielding revenue. Local authorities also 
largely own property from which a revenue is obtained. 
But as a rule, and in spite of what has often been the 
practice in the past, and of exceptions which may still 
exist in some countries, a Government obtains the money 
required for its expenses by means of taxation. Some of 
the apparent exceptions, moreover, appear to be only 
exceptions in name. It is contended, for instance, that 
the revenue from land obtained by the Government of 
India is in reality of the nature of a land rent — a species 
of property owned by the Government. But the fact of a 
Government levying so general a charge may bo held ip»o 
facto to convert the charge into a tax, having much the 
same economic effects and consequences as a tax. When, 
moreover, a state receives a revenue from property, some 
of the economic consequences may be the same as if it 
received the money by means of a tax. In both cases 
there is absorption and administration by the state of so 
much of tlie income of the community, and it may be a 
question whether the private ownership of the property 
would not be more expedient both for the state and its 
subjects than state ownership is, in spite of the apparent 
advantage to all concerned in the state getting so much of 
its income without the compulsion of a tax. 

The Different Kinds of Taxes , — In the economic develop- 
ment of states taxes have come to be grouped in diflerent 
ways, according to variations in the method of levying 
them or the means of enforcing compulsion or other 
differences. One of the most usual divisions is into 
direct and indirect taxes. Taxes are distinguished as 
direct, because they are charged directly upon the tax- 
payer from whose income they are sup|)Oscd to be taken. 
Indirect taxes are those where it is recognized from the 
beginning that the individual w'ho pays in the first in- 
stanee usually passes on the charge to some one else, who 
may again pads it on imtil it Anally reaches the subject 
who bears the burden. The income tax, a direct charge 
upon all incomes above a certain limit, is the principal 
type in the United Kingdom of a direct tax. In France 
there is a group of taxes known by that name — a land 
tak; a personal and furniture tax, a door and window 
tax, and a trade licence tax. In the United States there 
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are mainly assessments of the capital value of property, 
usually for state and local purposes only, and not for the 
central Government. Among the indirect taxes the most 
important are excise and customs duties (see Excisk 
Kevenub) U|)on articles of general consumption, the 
principal articles almost everywhere being spirits, beer, 
and tobacco. Sugar, tea, coffee, and cccoa are also among 
the articles commonly selected. In essential character 
there is no difference between excise and customs duties, 
except that excise duties are levied upon articles of home 
production, and customs upon articles imported from 
abroad, or brought into one i)art of a country or empire 
from another jiart; but excise duties on the whole are 
considered more likely to interfere with trade, in con- 
sequence of the necessity of sui>crvisiiig the production 
of the articles afiected. Next in importance to excise 
and customs w^c have duties levied by means of stamps 
upon documents (see Stamp Revenues), or by charges 
at the time of registering deeds to which registration is 
necessary for the purpose of being valid. The charge in 
one case upon the article at a certain stage of its pro- 
duction, and in the other upon a transaction, is supposed 
to be passed on by the Arst payer to others. 1^1% these 
have l^en usually classed in the United Kingdom '^rtain 
licence taxes upon traders, although such licences in 
France are reckoned direct taxes. 

This division into direct and indirect is, however, far 
from logical. To take Arst the direct taxes. The income 
tax itself is not, in all cases, really ^mid to the state 
directly by the person out of whose income it comes. It 
is paid, in the Arst instance, in the case of land or houses, 
by the occupier, and where the occupier is a tenant it is 
recovered by him from the owner. In the case of joint 
stock companies the company pays the state, and deducts 
the amoutit from the individual owners of stocks and 
shares out of whose incomes the amount comes^ Th<> 
ultimate payer in these cases is no doubt reach^4|ilihout 
delay or many steps, but the process is not quitq, iftrect. 
It is the same with rates. A householder is assessed as 
occupier, but he may bo “compounded for,” and really 
know nothing of the payment, though it is supposed to 
come out of his income. In the case, again, of a long 
established land tax or rate many questions may arise as 
to whether the person who is considered to bear the burden 
in the Arst instance really bears it in the end. It is con- 
tended by some that the tax becomes in the nature of a 
rent-charge upon the property affected, and that the slate 
really acts as landowner in levying the charge just as it 
does in receiving the rent of Crown lands, and with similar 
economic incidents and consequences. Thus the dhect 
taxes so called may frequently be no more direct than any 
others. 

As regards indirect taxes, again, there appear to be 
some cases at least where it is by no means certain that 
the charge is passed on ; stamp duties, for instance, espe- 
cially where moderate in amount, may have the effect of 
diminishing poo tanto the proflts in business of the person 
paying them, or the income which ho enjoys. Where 
they are heavy, as, for instance, w'ith the I‘>ench regis- 
tration duties on the transfer of proi)erty, there api»ear8 
to be little doubt that they constitute a deduction from 
the price which a seller receives, and thus they are diiect 
enough. Sometimes also, when a charge upon a com- 
modity is not of such a Agurc as to bej easily diwsible 
among the ordinary units of retail coflsumi>tion, so that it 
can be passed on to a consumer of the articles in the form 
of an increased price, it may remain Axed ui»on those who 
Arst pay it, at least for a time. This is suppled 
to have actually hapiiened with the increase of the beer 
duty in the British budget of 1894 by 6d. per barrel-- a 
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sum which would not when divided bj the pints in a 
barrel amount to the smallest coin of the realm. When 
the multure tax, a tax upon milling grain, was impoaed in 
Italy many years ago, it was found that no corresponding 
increase took place in the price of dour and breadL The 
trade fell into the hands of the millers on a large scale, 
who paid the tax out of their increased profits from krger 
business, while the smaller millers were crushed out ; so 
that this was manifestly the case of a tax, so called in- 
direct, where the whole burden really fell on those who 
paid the cliarge in the first instance, and who iii theory 
were supposed to [>ass it on to others. Even in the case 
of indirect taxes, therefore, there are important exceptions 
to the rule that they are indirect 

The division of taxes mto direct and indirect is thus 
based on no real intrinsic difference. It is a classification 
for convenience’ sake, ado^ited upon a rough observation 
of conspicuous, or apparently conspicuous, differences in 
the mode of levying taxes, and uot^ng more. The divi- 
sion, nevertheless, cannot be ^lassed over without mention, 
as it is not only a common one in eccmomic writing, but it 
figures largely in budget statemeuts, financial accounts, 
and fii^anoe ministers’ speeches— especially in the United 
Kingdom* and France. In the United Kingdom the 
distinelion has been made familiar by free-trade discus- 
sions. Direct taxation in the shape of income tax was 
substituted for indirect taxation previously levied,dn order 
to relieve trade from the shackles of duties and charges 
which had become all-embracing. In France the direct 
taxes above referred to are described ofikially as direct, 
having been originally, there is little doubt, the main 
sources of Government income; and there is equally an 
official designation of certain heads of revenue as 
Imtions et tojcei indirecteiu” Quite lately in budget 
debates in England there has b^n much comparison of 
the amounts yielded at different times by direct and 
indireet'taxes res|)ective1y. 

Other general classifications of taxes have also been 
attempted, as, for instance, taxes u|x>n real inx)perty, and 
taxes upon personal property, and so on. Claasification 
is indeed only too easy. Applying a characteristic common 
to some taxes, we can make a group of them, and set them 
against a group of all the other taxes lumped together. 
Such dassificatious are, however, uniustructive, and it 
has been found practically necessary in financial writing 
to take the principal taxes by name, or by sucli a general 
grouping as that of import or stamp duties, and then 
describe their nature, characteristics, and incidence. In 
this wNgt^each country has a grouping of its own, though 
there is a eonunoii likeness, and the expei’ience and prac- 
tice of oae country assist the financial study of another. 
As Adam Smith remarks, there is notliing in which Govern- 
meata have been so ready to leani of oue another as in 
of new^xes. 

Ascription af TomA — Fdlowing the practice of 
^hors on may give a short account of the 

in the United Kingdom, with references 
in pming'Jh'^nnts of com;iiarison or oerntrast with the 
taxes of other coi^ntries. 

The income tax {q»v,) for many years has been the 
most prominent, and latterly it has been the most pro- 
ductive, single tax. At the wkr rate of Is. 2d. ]ier 
which was fixed in 1901, the annual yield in a complete 
year is tiie very large sum of £35,000,000, or about one- 
fourth of the total revenue raised by th» Imperial Govern- 
ment. Its technical name is tlie Fro}:)erty and laeome 
Tax, but it is essentially a charge upon all inooines or 
profits, whether arising from property, or from the re- 
muneratioa of peracmal services, or from annuities, hv’ome 
being applied with the widest possible meaning. As 
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oz^nally instituted in Afnil 1798, during the gnat wpi 
wi& France, under the name of a triplicate aseessmeflat,*’ 
it was rather a consolidation of various assessed taxes 
levied upon the luxuries of the rich and upon property, 
than a wholly new tax. In December of the same year 
this impost was repealed, and a true income tax of 10 per 
cent, established on all incomes over £60, with abatements 
between £60 and £200. It was intended as a temporary 
tax tor war purposes only, and was repealed in 1802, but 
was reimposed when the w^ar recommenced in 1803, with 
the limit of abatement reduced to £150. So odious was 
it that Parliament in 1815, when the war came to an end, 
ordered the destruction of the documents relating to it 
Its efficienoy as an instrument of producing revenue was, 
however, so great as to load to its revival in 1843, when 
Sir liobort Peel inaugurated his great free-trade reform 
and swept away duties on exports, duties on imported raw 
material, and other imposts hampering the tnule of the 
country. The intention again was that the tax should be 
tem|X)rary, but although the free-trade work was prac- 
tically completed in the early ’sixties, and Mr Gladstone 
went so far as to dissolve Parliament in 1874 with a 
promise that ho would abolish the tax if his party wm 
returned to power, it has become a permanent impost. 
The reasons are that with the tax at a low rate it has 
been found much less intolerable than during the war, 
wheii it was at the rate of 10 per cent., while the pressure 
of the tax has also been greatly mitigated by placing very 
high the minimum income subject to it, and giving abate- 
ments U|)on the lower taxable incomes. These expedients 
have since been carried much farther, till now the mini- 
mum income subject to charge is £160 ])er anniun, as 
compared with £60 when an income tax was first imposed 
in 1798, £50 in 1806, and £150 when it was revived in 
1843, while abatements are given upon incomes above the 
minimum and under £700. Since these changes there 
has been a feeling among public men, and men of business 
generally, that the tax, with all its drawbacks, if usually kept 
at a low rate, fulfils a useful function as a levenue reserve 
for emergencies, on account of the case with which it can 
be put up and dow n without distuibing trade. The tax, 
nevertheless, at the rate of Is. 2d. per £, again gave rise to 
loud complaints. As regards this tax at least there is no 
question of its ** directness ” in a sense, as it is so contrived 
that it can hardly be passed on by those who are struck at, 
though they are not alw^ays the same as those who ] ay in 
the first instance, as has already been jiointed out. There 
liave been great conqdaiifra also of injustice by the 
possessors of temporary and precarious inoomes, who have 
to pay the same rate of tax as the owners of peimanent 
incomes from proiieity, although these complaints hav^e 
been diminished to some small extent by the raising of 
the minimum limit of the income assessed and the increase 
of the abatements on incomes under £700. 

The varieties of income charged being very great, and 
sf^ckl claims for consideration having been set up at 
di&rent times, the result has lieen^the formatioii of an 
Income Tax Code, defining the methods and rules for 
asses^g the different classes of profits and iaeome, and 
prescribing the wray in which abatements and exemj^nfl 
are to be obtained. A leading peculiarity is the avoidaDoe 
of special inquisition into the aggregate of individual 
incomes. Although it is called a direct tax, tito method 
of levy, as far as pro()erty is concerned, is upon the profits 
at tbw source, and not as they are distributed aancmg the 
receivers. The question of the amount of individual 
incomes only comes before the authorities when dsims 
for exemption and abatement are made. The character 
of the tax is accordingly much less odious than it 
would he if an account of individual incomes were 
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invAcisUy dexnanded, as was the case in the United 
States during the Ci^ War, when an income tax existed 
ior a short time. 

Other taxes grouped with the income tax by the 
authorities are house duty and land tax, but they are 
unimportant by comparison. The house duty replaced a 
window tax and other charges which were formerly not 
unimportant, especially iu the interval between 1815 and 
1843, when there was no income tax. It is a charge 
upon the occupiers of houses, mainly dwelling-houses, 
according to the amount of rent, the rate (1901) u].K>n 
dwdling^uses being 9d. per £, and the yield to the 
state being about £1,750,000 per annum, as compared 
with £35,000,000 of income tax at Is. 2d. The incidence 
is probably much the same as that of the income tax 
its^, though there are curious questions as to the ulti- 
mate incidence as between owners and occuxjiers of houses. 
The land tax is qtute unimportant, beitig an ancient tax 
upon an old assessment which has long l^ecomo obsolete, 
and it interests economists most of all by the illustration 
it furnishes of what may be called a rent-charge tax — a 
tax, that is, which has been so long in existence and so 
hx^ in its basis that it becomes iu reality a charge upon 
the property, and not a direct burden upon the person who 
pays it, as the income tax is upon the person who pays it 
or for whom it is j^id. In 1897 the basis of the tax was 
varied, but not in any way to affect the principle just stated. 

The next great group of taxes is that of the excise (y.v.) 
and customs duties upon commodities. Excise duties are 
charges upon commodities produced at home ou their way 
to the consumer, and customs duties in the United King- 
dom, with an exception to be noticed, are charges upon 
<jommoditie8 brought into the country from abroad ; and 
they are of essentially the same nature. Not only so, but 
excise duties and customs duties are in some cases supple- 
mentary to each other, like articles being produced at 
home and imported from abroad, so that for the sake of 
the revenue they have both to be taxed alike. Of this in 
the British system spirits are the best instance. 

The total yield of customs and excise in the United 
Kingdom in 1901 was about £67,000,000 (including the 
duties imposed up to that date), and the amount from the 
priuei|jal articles was as follows : Spirits, £24,000,000 ; 
beer, £13,500,000 ; tobacco, &c., £13,000,000 ; tea, 
£6,300,000; sugar, £6,300,000; wine, £1,500,000, 
besides minor amounts from a few other articles. With 
these should also be included a small export duty of Is. 
per ton on coal, levied by the machinery of the customs, 
though its incidence cannot bo precisely the same as that 
•of the import duties with which it is classed. 

Export duties, it may be ol>served, are not imiiortaiit in 
eystems of taxation generally, as there are few articles 
where the charge will not really fall on the wages of 
labour and profits of capital within the country imposing 
them ; but opium grown in India is a well-known excep- 
tion, and in the West Indies export duties on ]^rincipal 
articles of production^ in spite of their incidence, have 
been^^und a convenient source of revenue. 

The list of oommodities selected for taxation, it will be 
observed, is very small. This restriction to a few articles 
is obvio^y a great advantage to trade, but the number 
oould be added to and still remain a small one. Few 
eouatriea have so short a list of im[)ort duties at least as 
that of the United Kingdom, and in most the number is 
still so large as to be burdensome and harassing to trade, 
quite apart from the design to give protection, which 
raises totally difiB^rent questions from those of revenue. 

One consequence of having few articles is that the 
duty charged is very high ad valorem, of the commodities 
concerned On spirits rate is 10a. per galkm, or rather 
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more, on a commodity which costs no more on the average 
than Is. to 38. per gallon to produce. On tobacco the 
charge is 38. 4d. per lb on an article costing no more, 
when imported, than about 7d. per B) ; on beer 8s. per 
barrel, costing perhaps not more on the average than 30s. 
per barrel ; on sugar Jd, iier lb on an article costing Id. 
to l^d. j)or lb; on tea, 6d. per lb on an article costing 
8Jd. ^r lb; and so on. Experience has proved that 
such high charges on a few articles are bettor on the 
whole than lower ad valorem charges on many articles ; 
but th^re may be doubts whether the charges in some 
cases are not higher than is quite expedient. 

Included with the excise duties are a railway passenger 
duty and certain licence taxes. The latter are not 
strictly of the general character above described as charges 
upon commodities, but they are of too small amount to 
deserve further discussion in connexion with Imperial 
finance, though the licences, as we shall see, bulk more 
largely in the question of taxation for behoof of local 
authorities. 

The next large group of taxes is that of the stamp 
duties which bring in about £8,000,000 per annum. 
The principal items are about £1,500,000, derived from 
a stamp of Id. upon each cheque or receipt for money 
paid, and about £5,000,000 derived from a variety of 
charges on deeds and other instruments, but principally 
a charge of 10s. per cent, ad valorem on the price paid 
for the transfer of real property and of stocks and shares, 
and 5s. per cent, ad valorem on mortgages. Included arc 
various charges on foreign bonds to bearer, to compensate 
fur the advautfigo they have iu escaping the transfer duty 
on deeds, through their passing on sale or mortgage from 
liaad to hand. The essence of the compulsion in the case 
of stamp duties is the invalidity of the documents in 
courts of law unless the stamp is afiixed, besides liability 
to I'lenaltics for not afiixing the proper stain] )8. As things 
go in matters of taxation, English staipp duties are now 
very low. In France, besides the stamp duties, there are 
charges on the transfer of real property amounting to 
about 6 per cent, on the official registration of the transfer 
which is necessary to make it effective. 

We come next, in dealing with taxation, to a group of 
charges about which the question has been raised as to 
whether they are, proi>erly speaking, taxes or not. These 
are the Post Office charges, yielding about £14,000,000 
per annum, and the charges for telegraph service, includ- 
ing telephones, yielding £3,500,000. In the classification 
of the revenue in English budgets and in official returns' 
these charges are delibcratt*ly separated from th^ above 
sources of the revenue described as taxes, and classed with 
“revenue derived from other sources.” The correctness 
of this ] procedure is questionable. According to old usage, 
the Post Ofiice was made a state moiK)poly for the sxphisi 
purpose of levying taxation by means OT it. In Fr^^ 
the |X)Htage on letters is still catted the ^txc den lettres. 
There is no doubt also, that when letters is 

charged at the rate of Id. each, where of col- 

lection and delivery, as in the metropolis, is ^baps ncjt 
more than a tenth of a penny, it is difficult to distinguish 
the levy from that of any other tax. The excuse, as a 
rule, may hold good, that the postal charge is only a ^ 
reasonable one for service rendered, so that the net iuconio 
of tlie Post Office really resembles the profit of a business, 
but the element of taxation ai)pear8 undoubt€*dly to enter . 
The same remark would ai»ply to the charges for jiassengcr 
conveyance and goods freight made by Goyernmcrits 
which carry on railway business, as in Prussia, India, 
and the Australian states. In strict theory, where the 
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Government makes a charge, it levies a tax. The reason- 
ableness of the charge in a given case is to its credit, but 
the features of monopoly and compulsion on the tax-payer 
make the charges difticult to distinguish logically from 
other taxes. The facts are not in dispute, however they 
may bo described. If the Government derived a large 
income from jicst oflice and telegraph service in excess 
of the amount cxiKJnded, the whole income would be 
generally, and not improiHjrly, described as taxation, but 
consideration, of course, must be given to the difference 
made by the working of the service generally for the 
public advantage rather than for puri) 08 es of revenue. 

Anotlior source of revenue in British imperial finance 
is that from fees in courts of justice, patent stamps and 
the like, which is usually classified, like the income of the 
Post Office, as revenue derived from other sources than 
taxes The amount is not large, though unfortunately it 
is not exactly known, owing to the fees l)eirig treated in 
many cases as extra receipts, and deducted from the ex- 
]>ouditure of the departments by which they are received, 
so that this part of the national expenditure is not shown 
in the accounts at all. The proceeding a])pears to be 
quite incorrect, whatever excuse there may be for treat- 
ing revenue like that of the Post Office as non-tax revenue. 
Fees levied on proceedings in courts of justice are not 
only taxes, but taxes of the worst sort. They received the 
special condemnation of Jeremy Bentham. It is a blot 
on British finance, therefore, that this part of the taxa- 
tion is treated as if it Avore not taxation at all, and largely 
concealed from view in the Avay described. 

Last of all, Ave hav^e to notice among the Imperial taxes 
the estate (7.V.) or death duties, as they are called — the 
charges made by Government on the transfer of property 
from the dead to the living. Those have been considerably 
increased in amount, and the Imperial Government derives 
in all about £14,000,000 a year from them. Various 
interesting questions arise regarding them. Logically 
they are a])])arently taxes ui)on the dead, as they limit 
the area of bequest, but they are felt by the living who 
receive the estate as if the burden of taxation fell on 
them. Practically, Avhen a stranger receives the estate of 
a deceased man, the proper way of viewing the tax would 
appear to be tliat it is a share of property claimed by the 
state against a stranger Avho has no right in the matter 
except that which the state gives him, so that it is hardly 
a tax at all, as the AA'ord is usually understood ; but when 
the estate is received by the near relatiA^es of the deceiised 
w'ho were subsisting u]:)on it even before his death, it is 
undoubtedly felt as a tax by them, and operates as a tax. 
It is even at times a very burdensome tax, falling upon 
a family Avheri its sources of income are otherwise dimi- 
nished, while it has the demerit of striking a small number 
annually instead ^of being diffused equally. Death duties 
also raise the question as to their being taxes upon capital. 

. They are of lai^e amount, even at the loAi est rates of 1 to 
. 4 per cent, ujion the capital charged, and they have to be 
paid at such Aimes as to cause their being paid out of 
capital and not out of income, so that their tendency is 
to <liininish the c4])ital available for productive enterprise. 
This last feature has not until lately been material in 

» British finance, the income from death duties being less 
than the amount annually applied to the reduction of the 
National Debt, w^hilo accumulations of capital otherwise 
wore on. an enormous scale ; but when the yield is so 
large as £14,000,000 annually, toidcs £4,132,000 levied 
for local authorities (see i'nfra\ and the reduction of the 
debt is suspended, the tendency of death duties to become 
serious taxes on capital may perhaps require consideration. 

Local Taxation , — Besides the above revenue from taxa- 
tion for Impeiial purposes, large amounts are raised for 


local purposes. The local authorities derive a large income 
from private property, and from monopolies such as water, 
gas, electnc light, telephones, and tramway service, which 
they carry on, and on which the same observations may 
be made as on the post office and telegraph services; 
but in addition there is a large amount of taxation, 
nearly the half of the annual total of local expenditure in 
the United Kingdom, amounting to about £112,000,000 
(1898-99), being probably so derived. The principal 
portion of this taxation consists of rates, that is, a 
direct charge upon the income or rental of real property, 
such as lands, houses, railways, and mines, but mainly 
lands and houses. In England, in the year referred to, the 
amount received from rates was £38,000,000, and in Scot- 
land £4,000,000, while in Ireland, although no distinct 
separation is made in the accounts betw^een rates and 
income from gas and water undertakings, the amount may 
be estimated at about £3,000,000, which would give a 
total of about £45,000,000 as the amount received in the 
United Kingdom. Rates are thus even a more important 
factor in taxation than the income tax, and they have 
given rise to even greater complaints and discussion. 
Some years ago a special Royal Commission was appointed, 
under the chainnanship of Lord Balfour of Burleigh, to 
consider the problems of the rates, and after making one 
elaborate report this Commission was still sitting in 
1902. The most important questions raised in a scientific 
view ai)pear to be the misconception of the whole probh m 
of local taxation by Governments. Itates were origirally 
imposed, there is little question, when the intention was 
to tax all local incomes equally, and this is still the in- 
tention in the local taxation of the United States as wtI): 
as the United Kingdom. Rates were imposed, therefore, 
on all kinds of property and the income arising from 
them, just as they are imposed in the United States on 
the capital of the property itself. But it has been found 
in practice that for various reasons only real property, 
which is Adsibly local and cannot be moved away, can be 
assessed and made to pay. The owners of real property, 
hoAvever, continually urge that they are unfairly treated, 
and that other property should be rated. Next there has 
been misconception, arising from the same cause, in the 
constant attempt to charge the occupier of lands and 
houses with rates, although the real effect of the rates 
must 1 ) 0 , as a rule, to diminish the value of the property 
affected like an old-established land-tax, so that rates, 
properly speaking, do not fall upon either owner or occupier. 
It would be hard, howeA'er, to persuade the mass of 
occupiers in England that they do not pay the rates, so 
that the expedient of dividing the rates between owT.er 
and occupier, though it cannot affect their real incider ce 
to a substantial extent, constantly finds favour. The con- 
fusion has been further increased of late years by attempts, 
as far as towns are concerned, to find a new subject of 
taxation in what are called site valuee^ as if rateb them- 
selves were not in reality an appropriation by the state 
of a portion of the whole value of the property, subject 
to which all the other interests exist. It would be im- 
possible here even to state all the questions that have 
arisen about rates ; but the essential confusion caused by 
the neglect of practical men to study the natural history 
of taxation, as it may be called, must be obvious to every 
student. The frank recognition that local income taxes 
are impossible, and that taxation ^on property for local 
purposes can only be applied to real property, where it 
becomes, usually or frequently, in the nature of a rent-, 
charge, would have saved the legislature and the public 
an infinity of laborious discussion. 

Other taxes for local purposes comprise dues and tolls, 
such as harbour dues, where the money is required for 
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«uch a definite purpose as a harbour, maintained at the 
expense of the traffic accommodated. Here again the 
question arises as to whether the tax is a mere compulsory 
charge or payment for a service rendered. Such tolls and 
dues in the British system of local taxation amomit to 
about £8,000,000 a year. Among these may perhaps l^e 
included some charges in the nature of octroi dues, im- 
posed on commodities entering a town, but not to a 
great extent. Such dues, in the nature of customs, are 
very common in Continental cities, and yield large revenue 
to the local authorities, although they have Ixjen very 
generally, if not quite universally, abolished in the United 
Kingdom. They have been regarded with much dislike by 
most economists, and some dues of the kind which existed 
in London, viz., dues on coal and wine imported, and 
metage dues on grain, were much ojiposed until their 
final abolition in recent years. When of moderate amount, 
however, dues of this sort appear no more objectionable 
than harbour dues already mentioned, or any other moderate 
charges on transactions. If of large amount and very 
numerous, they ham])er trade, as all taxation tends to 
do, but that is no reason for condemning them specially 
when the choice lies between them and other forms of 
taxation. 

In addition, we have to notice taxes yielding about 
£10,000,000 a year, which are levied by the British 
Government and distributed to the local authorities, just as 
in Franco the Government levies certain dii’oct taxes, or 
centinies additionnelles, added to its own direct taxes for 
the benefit of the local authorities. These taxes in the year 
1900-01 were as follows: Additional beer and spirit dues 
(customs and excise), £1,586,000 ; excise licences, 
£.'1,886,000; and share of prol)ate and estate duty, 
£1,132,000. The remarks already made on the corre- 
sponding taxes levied for imperial purposes of course apply 
to these. Exceptionally, it may be added, as i*egards the 
licence taxes, which occupy quite an inferior place in the 
British system of taxation for imperial purjioses, that the 
question whether some of them are not really direct in their 
incidence on the first person charged may also be raised, 
although they are classed with indirect taxes. Many of 
the licences are those of brewers, distillers, and publicans, 
and others in trade, and are paid out of the geneial jirofits 
of the business, so that they can hardly be passed on to 
the consumers, while other licences are for sliooting, for 
employing carriages and men-servants, and for similar 
objects, whore the charge on the payer is direct. This 
may be tlio place to mention that in other countries, as in 
France, the licence duties on traders are more general 
than in the United Kingdom, and are levied on an 
elaborate scale, according to the size of population of 
the town where the business is carried on, and the rent 
paid for the premises. They take the place, to some 
extent, of the income tax, and are usually classed with 
the direct taxes. 

The peculiarity of taxes which are levied by the im- 
perial authority and distributed among the local authori- 
ties for disbursement deserves notice. There must be 
a general cause for such an arrangement when we find it 
to have lieen in existence in France and other countries, 
and to have l)ecn introduced into the United Kingdom. 
And this cause no doubt is the need of the local authori- 
ties, and the difficulty of letting them have taxes of their 
own to levy which do not interfere with the imi)erial 
monopoly. The arrangement is obviously objectionable 
on the score of its conducing to local extravagance, as 
local authorities are not likely to be so economical with 
money that comes to them from the outside, as it were, 
AS tliey would l)e with money directly taken from their 
own pockets. Local authorities receive other subventions 
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and aids from the central Govoi-nmont besides Uio proceeds 
of these taxes, so that their appropriation for local needs 
is related to a large question which belongs, however, to 
the general subject of local government, and not so much 
to the special subject of taxation. 

/wcidfcwcc of Taxation , — In describing the principal 
taxes which are employed in the United Kingdom to 
provide for the national expenditure, observations have 
necessarily V>een made upon the incidence, probable or 
assumed, upon the tax-payer, and on the question how 
far they may fall equally on the whole community without 
any special incidence being traceable. The incidence of 
Uxation is, however, a speckl subject for discussion, and 
is connected with various largo issues, such as that of Free 
Trade, which are of deep interest to economic students. 

The starting-point of discussions as to incidence of 
taxation is a classical passage in Adam Smith’s Wealth of 
Nations (book v. chap, ii.), when*, he lays down the folhm- 
ing maxims with regard to taxes in general : 1. The 
subjects of every shite ouglit to contribute towards the 
BUi»port of the Government, as nearly as possible, in i»ro- 
jjortion to their rcs])ective abilities ; that is, iii proportion 
to the revenue which they respectively enjoy under the 
protection of the state. 2. The tax wliich each individual 
is bound to i>ay ought to bo certain and not arbitrary. 

3. Every tax ought to be levied at the time or in the 
manner in which it is most likely to he convenient for the 
contributor to pay it. [Adam Sjiiith 82 )ecial]y i>raises 
indirect taxes on commodities under this head, because 
the consumer “i>ays them by little and little as he buys 
the goods,” and “it must be his own fault if lie ever 
suffers any considerable inconvenicncy from such taxes.”] 

4. Every tax ought to be so contrived as both to take out 
and keep out of the iiockets of tlie jieople as little as 
possible over and above what it brings into the jiublic 
treasury of the state. [This last passage is sjiecially 
directed against taxes which are expensive to collect, or 
discourage trade, or »ffer temptation to smuggling, or 
subject jicople to freciuont visits of the tax-gatberor.] 
These maxims have commanded universal assent, as they 
are obviously the common-sense of the subject. 

It may be observed, however, that while general maxims 
are easy, the ajiplication presents dilticulties, and since 
Adam Smitli wrote, and espechilly in modern times, new 
questions of some interest have lK«n raised. Adam 
Smith does not go minutely into the incidence of taxation. 
Taxes in his view must come out of rent, or jirofit, or the 
wages of labour ; and he observes that (*very tax which 
falls finally upon one only of the three sorts of revenue 
“ is necessarily unequal in so far as it d(X!S not affect the 
other two,” and in examining different hixt*s he disregards 
as a rule this sort of ineijuality, and confines his observa- 
tions “to that inequality which is occasioned by a 
jiarticular tax falling unequally upon that particular sort 
of private revenue which is affected by it.” Becent 
discussion, however, has gone laiher to the point w'hioh 
Adam Smith neglected, that of inequality generally, not 
merely as betweim different sorts of income, but as betw een 
individuals and classes. The wliole burden of taxation, it 
is maintained, should fall equally upon classes and in- 
dividuals as far as jiossible, and, if necessary, taxes falling 
equally ujion sj>ccial sources of private revenue should be 
balanced against each other in order to obtain the desired 
result. Along with this view has arisen the (luestion 
whether the burden of taxation should not be prtKjrem ve 
— the jiroportion of the sum tak(*iJ by the state from the 
tax-i^ayers increasing with the wealth of the indivi- 
dual ; because ability to jiay taies is assumed^ to be not 
in i»roiK>rtion to, but to increase with the s»*e of, the 
income. 
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What opinion should be held re^rding this modem 
view as to equality in taxation, which diiShrs so widely 
from anything countenanced by Adam Smith, though his 
language is echoed in it? The answer must be that, 
however sound, the view is for the most part far too 
ambitious. One difficulty is caused by the large pro- 
portion of the taxes in almost every system of taxation, 
and at any rate in the British system, where the exact 
incidence is in no way traceable, or where there is no sort 
of general agreement as to the incidence. Out of about 
140 millions of revenue for Imperial imrposes above 
dealt with, the w’hole of the British revenue from post 
office and telegraph service, and the whole of the stamp 
revenue, amounting together to over £25,000,000, arc 
derived from charges whose exact incidence cannot be 
traced. We have seen, indeed, that doubt is even felt as 
to whether post office and telegraph charges can be 
treated as taxes at all. To remove nearly one-fifth of the 
taxation in question from the calculation manifestly goes 
far to destroy the possibility of answering the question 
as to the distribution of the whole burden of taxation. 
However riglrt one may be as to the four-fifths, the 
answer to the whole might be quite different if we only 
knew the facts as to the unknowable remainder of the 
four-fifths. Again, a considerable portion, the death 
duties, is in a category of its own, these duties falling 
each year not on a particular class of the community, or a 
particular kind of property, but on a few individuals only, 
who are in some cases treated severely, while others may 
have no cause of complaint. In the course of fifty years, 
it may be Siiid, the balance will be rectified, and the whole 
class to which the individuals btdong, and the property 
th('y own, will be visited in turn, so that this taxation 
should 1x3 credited to them in an account of the incidence 
of taxes generally but fifty years is altogether too long 
a period for such adjustments to bo made. Adding the 
death duties, then, to the Post Office revenue and stamp 
revenue, wc have a total of about £40,000,000, or nearly 
a third of the total revenue of about £140,000,000 which 
cannot 1x5 made available for an account showing the 
incjdiiiico of taxation. There remain principally the 
income tax and one or two minor “ direct ” taxes yielding 
just under £40,000,000, and the customs and excise duties 
yielding about £67,000,000. These, it is said, can W 
distributed among different classes of tax-payers, because 
the income tax falls on the owners of incomes of all kinds 
of property 8nbjt3ct to the duty, if their incomes are above 
a certain limit, while the incidence of customs and 
excise duties can be ascertained by inquiries as to the 
consumption of dutiable articles by different classes. Even 
here, however, fonuidable difficulties are presented. The 
jwiyers of income tax, unfortunately, are not one class but 
many, and although the rate of duty is the same, the 
definition of income seems imi)erfoct, so that many pay on 
a much larger assessment of income than seems fair in 
comparison with other incomes of nominally the same 
amount, but really of much greater value when all deduc- 
tions from the gr^ss sum are fairly reckoned. If all who 
pay income tux are lumptid together and contrasted with 
those who do not pay, then there is a false division to 
begin with, and there is so far no means of establishing 
equality or inequality. As regards indirect taxes, again, 
there appears no small difficulty in ascertaining the 
relative consumption of different classes, for the simple 
reason that in the same class so ciilled the habits of con- 
sumption differ widely. It is only by a wide extension of 
the term working man,” for instance, that a class which 
includes a steady mechanic earning SOs. to £2 a week, 
who is frequently a total abstainer, and a labourer of 
inferior cajuicity and character earning IDs. to 20s. a 
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week, and who is not a total abstainer, can be spoken of 
as one, and credit given to the one class for so much 
taxation on spirits, beer, tobacco, wine, tea, and sugan 
There are also geographical differences of a serious kind. 
On the other hand, the consumption by the income tax 
paying classes of customs and excise articles must vary 
indefinitely amongst themselves, according to personal 
habits, size of families, and even their geographical distri- 
bution. A further difficulty is furnished by a question 
as to whether the employer of domestic servants who givea 
them their board does or does not bear the burden of the 
duties on the articles which they consume, and .which he 
buys for their use. Theoretically the burden falls on them 
as consumers. They would have more real wages, it is said, 
if the price of the articles they consume was not raised by 
taxation. But practically most employers are convinced 
that they pay the taxes for their servants. To establish, 
therefore, any fair account of the incidence of indirect 
taxes on different classes of the community, real classea 
being distinguished, and not a mere rough grou]>ing into 
so-called classes of units who are altogether hetero- 
geneous, is probably beyond the skill of man. 

All this is evident on a view of imperial taxation alone. 
In studying equality, moreover, local taxation must bo 
brought into view, with even more impracticable differ- 
ences of opinion as to the real incidence of the taxation. 
The moment rates are brought into question it is seen at 
once how impossible it would be to establish equality 
among tax-payers, when owners on one side and occupiera 
on the other claim that they each bear tlie burden of tho 
same taxes, and economists favour the opinion that much 
of the burden is in the nature of a rent-charge on the 
]>roperty, and in any case is equally diffused over the 
whole community. 

Adam Smith was thus not altogether badly advised in 
not carrying his investigations into the equality of taxa- 
tion farther than he did. There was another reason for 
his so doing in the heaviness of the burden of taxation at 
the time ho wrote, Governments exacting as much as they 
c6uld, and being only desirous of finding the easiest 
means of doing so. It is the very lightness of taxation in 
recent years which has suggested the j)ossibility of com- 
paring the relative burdens of different classes, which 
would have seemed quite hopeless with a high taxation 
and an immense variety of high taxes. The conclusion 
that with good taxes long established the burden of 
taxation tends to become equal over the whole com- 
munity was certainly not ill founded in the circum- 
stances of foiTuer times, and may be accepted as true 
oven in the present day. 

As to progressive taxation based on the assumption 
that equality requires a larger pro]>ortionate charge upon 
a big income than on one of a smaller amount, the prac- 
tical application of the principle, if true, would be im- 
possible. A great deal more would need to be known 
than is now known as to the effect of taxes on different 
classes, and the aggregate amount of different incomes 
before such a task could be undertaken. If there is a 
greater propoi’tionate charge already on the larger 
incomes, nothing more need be done, and we cannot 
know that there is not. As to the justice of such a pro- 
gressive tax, there is a common qunion in its favour among 
economists, at least to the extent of exempting a certain 
minimum of subsistence from taxation ; but the present 
writer, after accepting this view in early life on the 
authority of Mill, must now express the greatest doubt. 
The ideal is equality, and no measure of a minimum of 
subsistence can really be devised. 

Of course there may be single taxes which are progressive 
in form, such as the licence tax in France, or the income 
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tax in Great Britain, wliere pTogression is established by 
abatements, or the death duties, where progression by 
scale is very common. But such progression may arise in 
a different way and on different principles from those pro- 
posed in defence of a general system of progressive taxa- 
tion. It may be expedient for balancing taxation and 
roughly redressing palpable inequalities, and may be 
adopted for that purpose and no other. 

Statistical inquiries as to the incidence of taxation or 
of particular taxes, though ideal or even apiiroximate 
equality 6f a palpable arithmetical kind is practically un- 
attainable by Governments, are not altogether to be put 
aside. The information thus obtainable may be useful as 
far as it goes, indicating the directions in which the burden 
of taxation may press, and forming a guide of some 
utility when changes of taxation are contemplated. 
Calculations, for instance, as to what people at the lower 
levels of the income tax must pay because they happen to 
be struck by every sort of tax as no other class is, and 
calculations as to the freedom from taxation of large 
numbers of other classes whose habits of consumption and 
living enable them to escape the tax-gatherer as the class 
to which they belong cannot generally do, may help a 
finance minister in the selection of taxes to be repealed or 
reduced or to be newly imposed. With every effort after 
equality he must fail to satisfy all, but friction may be 
diminished and the w^ork of carrying on government 
quietly and steadily facilitated. 

Taxes awl Free Trade , — Taxation ought not to inter- 
fere with trade if possible, and the object of Adam 
Smithes maxims, as we have seen, was largely to erect 
sign-posts warning finance ministers against the kind of 
taxes likely to harass traders. There has been much 
discussion, however, on free trade since Adam Smith’s 
time, and the far-reaching nature of his warnings is not 
even yet generally understood. There will probably be 
gonoT^ agreement as to the wisdom of avoiding taxes 
which are uncertain and arbitrary, or which involve fre- 
quent visits of the tax-gatherer; but so far from there 
Mng a general assent in all countries to his maxims as 
to ^ expediency of avoiding taxation which takes 
more from the tax-payer than what comes into the 
hands of the Government, tliis is the very characteristic 
of duties deliberately im[K)sed by most Governments for 
the purpose of interfering with trade, and frequently 
called for even in the United Kingdom with a similar 
Direct. In a question of taxation, however, for the 
purpose of meeting tlie exf)enses of the Government, all 
such duties must be ruled out. Taxes, as instruments 
for advancing the prosperity of a country, are things 
unknown to the study of “ taxation ” in the proper sense 
of the word. The only pro|Xjr object of taxation is to 
meet the expenses of the state, and when taxes arc used 
primarily or mainly for some other object they can only 
be justihed by political and economic reasons of a dif- 
ferent order from anything that lias been under discussion. 

On this ground, in an account of taxation projicr, one 
might avoid discussing altogether the question of irregular 
or illegitimate taxation. But the subject is too j)opular, 
]>erhaps, to bo passed over altogether. Generally, then, it 
may affirmed that taxation in its essential nature cannot 
be thought of as a good instrument for promoting trade 
and the advancement of a country. So far as it oiierates 
at all, it operates by diverting trade from tlic channels in 
which it would naturally flow into other channels, and i 
this diversion of industry, so far as it goes, must involve 
loss. People are induced to do things they would other- 
wise leave alone, or to leave alone what they would 
otherwise do, because money is given to them out of the 
pockets of the tax-payers to make it worth their w'hile 
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to do so ; but there is palpably loss and not profit in the 
proceeding. It is urged that in time industries are set up 
that would not otherwise have existed, and population 
thereby attracted, this being especially the argument for 
])rotective duties in new countries ; but even so, there is 
loss to set against the final gain, if any, and we have not 
yet had an account in which a balance of loss and gain is 
attempted. The presumption is that on balance there 
is loss. In new countries es^jecially the diversion of 
industry from its natural development cannot but be 
mischievous, WTong manufactures and industries being 
set up at the expense of the whole community, instead 
of those manufactures and industries which would be most 
profitable. 

'niere is more to bo said for the political argument 
which induced Adam Smith to favour navigation laws, 
giving a preference to national shii)ping in national waters, 
and for a similar i.K)litif!al argument in favour of duties 
on agricultural produce imported into the country, on the 
ground, as regards navigation, that the ])rosperity of the 
shipjfing industry in particular was essential to the safety 
of the country, and on the ground, as regards duties on 
agricultural produce, that the maintenance of a larger 
rural i>opulation and of a larger agricultural production 
than would exist under natural conditions of perfect free- 
trade was essential to the welfare of the state and even to 
its veiy existence in the jx>ssible event of a temporary 
defeat at sea and a partial blockade of the coasts. This 
is not tlie place to discuss sucli 2 ><^>Htical j>robleins, but 
there is no question of free trade theory involved if the 
cost to the community of any such taxation is frankly 
acknowledged. 

Sir John A. Macdonald, tlie great ]»rotectionist Prime 
Minister of Canada, in a conversation >vith the jiresent 
writer in 1882, avowed without hesitation that pro- 
tectionist taxation in Canada was indefensibitj on 
economic gi’ounds, and he defended it exclusively for 
political reasons. Polit'cally one might differ from him, 
but economists as such must either be silent when political 
reasons are alleged for taxes that are against fundamental 
maxims, or must l)e content to point out the cost of the 
taxes in order that the communities concerned may decide 
whether the object in view is obtainable by means of the 
taxation, and is worth the ])rice. 

A great deal has been said as to taxes termed 
“countervailing duties,” wliicli are called for in order to 
defend free trade itself against the proti^ctionist bounties 
of foreign Governments. Such duties are obviously taxes 
outside the limits to ]ye considered in a (|Uestion of taxa- 
tion i^rojier. They are to Ijc imposed for oilier purposes 
tlian revenue. As tri the claim for tlieiii that they will 
restore fiw trade conditions liy nullifying the foreign 
iMmnties w'hicli liave caused a disturbance of trade, this 
is really in the nature of a jKditical reason. A country 
which is so devoted to free trade that it not only practises 
free trade itself but endeavours to convert others by 
nullifying their protectionist measures as far as it can, 
even with immediate loss to itself, dejiarts from the guid.- 
ance of self-interest so far; but its i>rditical action may 
be justifiable in the long run by other considerations. It 
seems right to jioint out, however, tlial countervailing 
duties, w'hich are really differential duties of a special kind, 
are not the good exjiedient they are supjiosid to le for 
nullifying foreign bounties ; that exiierience of diflbrontial 
duties in former times is altogether against them ; and 
that they cannot lie enforced without certificates of origin, 
and other causes of harassment and confusion in the con- 
duct of trade. 

The extent of the interference mih trade, m regard 
to |>articular taxes, is also a matter of importance. A 
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particular tax is not necessarily to be condemned because 
it takes a little more out of the pockets of the people than 
what the Government receives. Such a defect is a ground 
for consideration in weighing a particular tax against 
others, but it is only one inconvenience among many 
incidental to all taxes. 

Some applications of free trade theory in our times in 
the matter of import duties have been pedantic — the 
abolition of the shilling corn duty in 1870 by Mr Lowe 
being typical of this pedantry, though it is not the only 
instance. No doubt, in theory, this duty, being levied on 
the import only and not on the home production of corn, 
took from the tax-payer a shilling on every quarter of 
grain produced at homo which did not go into the ex- 
chequer. Per contra the tax was wholly unfelt, a shilling 
a (juarter only affecting an average family of four i)er8on8 
to the extent of three shillings per annum, or about three 
farthings a week, while it was paid little by little, as 
Adam Smith explains with regard to indirect taxes in 
general. The amount yielded, moreover, w^as considerable, 
being equal to a penny on the income tax, w^hich it is 
desirable to maintain as a reserve of taxation. When we 
balance advantages and disadvantages, therefore, the re- 
pe i\ of the corn duty and similar measures would appear to 
have been sacrifices of revenue without adequate reason. 

Rates of Taxation. — Apart from the merits or demerits 
of particular taxes or groups of taxes, and the questions 
as to inequality, injury to trade, and the like already 
discussed, the aggregate of taxation, or rather revenue, 
of a state may considered in the most general w’ay, 
having regard to the proportion appropriated by the state 
of the total income of the community, and the return made 
by the state therefor. Here there are the greatest varia- 
tions. At one time, for instance, during the groat wars 
at the beginning of the 19th century, it was calculated 
that the British Government expenditure, and the corre- 
sponding revenue, mostly raised by taxation, w*ere each 
equal to about one-third of the aggregate of individual 
incomes — that is, as £90,000,000 to about £270,000,000. 
Projwrtions oven higher have not been unknown in 
history, and it is probable that in liussia, India, Egypt, 
and in other countries at this moment, in time of peace, 
the proportion may amount to one-fourth or one-fifth. 
On the other hand, some years ago in the United King- 
dom, before the high expenditure on army and navy 
began, and before the South African war, it is probable 
that with an outlay of less than £100,000,000 by the 
central Government, the proportion of this outlay to the 
aggregate income of the j^eople was not higher than one- 
fourteenth. At the beginning of 1902, when the South 
African war was closing, the normal peace ex})enditure, 
even reckoned at £160,000,000, did not exceed (yne-tenthy 
while even j>eace and war expenditure together in 1901, 
taking them as close on £200,000,000, did not exceed one- 
eifthth. These varying proportions, however, mean different 
things economically, and it is of obvious interest that, 
besides questions as to particular taxes, the broad effect of 
the vrhole burden of taxation should also be discussed. 

The importafii points in this connexion ai>{)ear to be : 
(1) Very large api)ropriation8 can be made by the state 
from the revenue of its subjects without permanent injury. 
The community thereby suffers, but the land and fixed 
capital remain, and when the high Government expendi- 
ture ceases individuals at once have the l)enefit, subject 
to possible disturbance at the moment of transition, when 
many persons employed by the state return to private 
employment. (2) A state wdiich in ordinary times appro- 
priates one-tenth or some less proportion of aggregate 
individual incomes is much stronger relatively than a state 
absorbing one-fourth, one-third, or even a higher proportion. 
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It has much larger resources, which w’ould be available if 
time were given to develop them. (3) When the propor- 
tion becomes one-tenth or less it is doubtful whether the 
state can do best for its subjects by making the proportion 
still lower, that is, by abandoning one tax after another, 
or whether equal or greater advantage would not be 
gained by using the revenue for wise purposes under the 
direction of the state, such as great works of sanitation, 
or water siq)ply, or public defence. In other words, when 
taxes are very moderate and the revenue appropriated by 
the state is a small part only of the aggregate of individu^ 
incomes, it seems possible that individuals in a rich 
country may w'aste individually resources which the state 
could apply to very profitable purposes. The state, for 
instance, could perhaps more usefully engage in some 
great works, such as establishing reservoirs of water for 
the use of town poi^ulations on a systematic plan, or 
making a tunnel under one of the channels betw^een 
Ireland and Great Britain, or a sea-canal across Scotland 
between the Clyde and the Forth, or jiurchasing land 
from Irish landlords and transferrirtg it to tenants, than 
allow money to fructify or not fructify, as the case may 
be, in the pockets of individuals. Pro^bly there are no 
works more beneficial to a community in the long run 
than those like a tunnel between Ireland and Great 
Britain, which open an entirely new means of communi- 
cation of strategical as w'ell as commercial value, but are 
not likely to pay the individual entrepreneur within a 
short jHjriod of time. 

AuTUoaiTiES. — The following short list of authors may be 
useful to the student A dam Smith. Wealth of Naiions,-— 
Ricardo - MUiTMAxm. Priimplra of Taxation. — Mild. l*rin- 
ciples of PolituHil Econ<yt)\y. — Bastable. J*uhJic Fvmnce . — 
Gaunier. TraiU de Finanvcea. — Cohn. System dcr National- 
OkoTumiic. — ^Wagner. Finanzwisscnschaft. — Rorcher. System 
dcr Finarizwissetmlmfl, (r. on.) 

TatyttbaSp the capital of the province of the same 
name in Luzon, Philippine Islands, until 1901, when the 
capital was removed to Lucena. It is picturesquely 
situated on the slopes of the extinct volcano Bandjao, and 
commands a magnificent view of the surrounding country, 
which is extremely fertile, and is jdanted in rice and 
cocoanuts. Its climate, although cool, is very unhealthy, 
malignant malarial fevers causing a high death-rate. It 
has a church and convent of largo size and massive con- 
I struction. During the revolt of 1896 a Sjianish garrison 
I occupying these buildings 'was able to withstand a siege 
of fifty-eight days, at the end of which time it was forced 
to surrender by lack of food. Tagalog and Bicol are the 
languages sjx)ken. Population, 15,000. 

Taylorp a city of Williamson county. Texas, U.S.A., 
about 30 miles north-cast of Austin, the state capital, on 
the Missouri, Kansas and Texas, and the International and 
Great Northern railways, at an altitude of 556 feet. It is 
in a cotton region, contains gins, oil-mills, and compresses, 
and handles the cotton crop of the surrounding region. 
Population (1890), 2584; (1900), 4211, of whom 530 
were foreign-born and 1260 negroes. 

Taylorp Isaac (1829-1901), English philologist, 
born at Stanford Rivers, 2nd May 1829, was the eldest son 
of Isaac Taylor, author of the Natural History of En- 
thusiasni. He was educated at Trinity College, Cam- 
bridge, and graduated as a 'wrangler in 1853. His 
interests, however, were linguistic rather than mathe- 
matical, and his earliest publication was a translation 
from the German of Becker’s Cluiricles. Though of 
Nonconformist stock, Isaac Taylor joined the Church of 
England, and in 1857 was or^ined to a country curacy. 
In 1860 he published The Liturgy of the Dmenters^ an 
I appeal for the revision of the Book of Common Prayer 
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"on Protestant linos “as expedient for the material 
interests of the Church, and as an act of plain justice to 
the Dissenters.” He was next appointed to a London 
curacy, and at this time began his studies in local 
etymology, which he continued at intervals all his life. 
Worch and Places in Etymological Illustratim of Hisiwy^ 
Ethnology^ and Geography appeared in 1864. Between 
1865 and 1869, when he was in charge of a Bethnal 
Green parish, these pursuits were laid aside, and he 
published only The Burden of the Poor and the Family 
Pen^ a record of the literary work of his own family, the 
Taylors of Norwich. In 1869 he became incumbent of 
a church at Twickenham, and hero he continued his 
philological researches. The result was a volume of 
Etruscan studies, published in 1874, in which he con- 
tended powerfully for the Ugrian origin of the Etruscan 
language. Next year he was presented to the rectory of 
Settrington, Yorkshire, and began his systematic re- 
searches into the origin of the alphabet. This led him 
to the study of runes, of which he suggested an entirely 
new interpretation, viz., that they were derived from Greek 
sources. His Greeks and Goths (1879) led to a good deal 
of controversy, and called attention to the author, who 
received an honorary degrfce from Edinburgh. In 1883 
Appeared his great work The Alpluihet, an Account of the 
Origin and Develoitmeni of Letters, Taylor points out that 
alphabetical changes are the result of evolution taking 
place in accordance with fixed laws. “Epigra]ihy and 
palaeography may claim, no less than jdiilology or biology, 
to be ranked among the inductive sciences.” He was 
largely indebted to the Egyptian researches of lloug(5, 
which it has now become necessary to reconsider in the 
light of discoveries in Crete. In 1885 Taylor Wame 
canon of York, and two years later dean. His i)aper on 
the Origin of the Aryans^ read at the British Association 
in 1837, was afterwards expanded into a book. In the 
following winter he visited Egypt, and his letters from 
there, when collected under the title Leaves from an 
Egyptian Notebook, aroused considerable controversy from 
•the extremely favourable view he took of the Mahoramedan 
religion. In 1888 three of his essays appearetl in the 
memorial volume of Domesday studies. He also con- 
tributed to a good many learned periodicals. A new and 
revised edition of his great work on the aljjhalxjt apjieared 
in 1899. For the lafit few years of his life he suffered 
from ill health, and was laid aside from active work for 
some time before his death in October 1901. (a, z.) 

Tayuff, a town near the eastern boundary of the 
'province of Pangasinan, Luzon, Philippine Islands. The 
Agno river furnishes water for irrigating the low fields in 
its vicinity. Its inhabitants arc agriculturists, and rice is 
their principal crop. Pangasinan and Ilocano arc the 
languages spoken. Poi>ulation, 19,000. 

Tchad, Lake. Bee Chad. 

TchebichefF, PafnutiJ Lvovitch (1821- 

1894), Russian mathematician, was born at Borovsk on 
26th May 1821. He was educated at the LTniversity of 
Moscow, and in 1859 became professor of mathematics 
in the University of St Petersburg, a position from wdiich 
he retired in 1880. He was chosen a correspondent of 
the Institute of France in 1860, and succeeded to the 
high honour of associe Stranger in 1874. He was also a 
foreign member of the Royal Society of London. After 
-Lobatchewsky he probably ranks as the most distinguished 
mathematician Rus.sia has 2 >roducod. Among the best 
known of his papers, and also among the earliest, are 
'Several dealing with prime numbers, in one of which he 
•^established the existence of limits within which must 
•be comprised the sum of the logarithms of the primes 


inferior to a given number. Another question to which he 
devoted much attention was that of obtaining rectilinear 
motion by linkage. The parallel motion know’ii by his 
name is a three-bar linkage, which gives a very dose 
approximation to exact rectilinear motion, but in Hjiite 
of all his efforts he failed to devise one that i>roduced 
alisolutely true rectilinear motion. At last, indeed, he 
came to the conclusion that to do so was impossible, and 
in that conviction set to work to find a rigorous proof 
of the impossibility. While he was engaged on this 
task the desired linkage, which moved the highest ad- 
miration of Sylvester, w’as discovered and exhibited to 
him by one of his im])ils, named Lipkin, who, howevei, 
it was afterwards found, had been anticipated by Peau- 
cellier. Tchobicheff further constructed an instrument 
for drawing large circles, and an arithmetical machine 
with continuous motion. His niathomatical WTitings, 
w'hich account for some forty entries in the Koyal 
Society’s catalogue of scientific i>a 2 )crs, cover a wide 
range of subjects, such as the theory of probabilities, 
the theory of consequences, quadratic forms, integration 
of irrational differentials, gearings, the construction of 
geogra 2 >hical ma})s, &c. He died at St I’etersburg on 
8th December 1894. 

Tchelyabinsk. Bee Chelyabinsk. 

TchernaiefF, Michael Grefforovitch 

(1828-1898), Russian general, f)f a noble family, was 
born on 24th October 1828. Educated at the (Jeneral 
Staff Academy at Nikolaieff, ho entered the army in 1847. 
He distinguished himself in theC'i'imean war, and atbiined 
the rank of major-general. After serving as divisional 
chief of the staff in Polai d, Ijc wx*nt to Orenburg in 1858 
as Aide du Chef de la Ligne du Syr-Daria, and the fol- 
lowing year coinmandetl an expedition to 8Ui>port the 
Kirghiz tribes on the borders of the Sea of Arab against 
the Khivans. Ho did duty on the staff of the army of 
the Caucasus for a time, and returned to Oauiburg as 
chief of the staff. In 1864, in command of a force of 
1000 men, he made his famous march across the stcjipes 
of Turkestan to Chimkent in Khokand, to meet another 
Russian column from fc>emi 2 >alatinsk, in eastern Siberia, 
under Colonel Vcrefkur, in conjunction with which he 
successfully stermed Chimkent, and then unsuc<!essfully 
attacked Tashkend, 80 miles farther south. Wintering 
at Chimkent, he captured Tashkend the folh)wing year. 
This was contrary to his instructions, and althougli he 
was received in St Petersburg with enthushLsm, ami j)re- 
sented with a sword of honour by the emperor, lie was 
not again enqiloyed in the military service, and retired 
from it in July 1874. He bought, and edited with great 
success, the Mnski Mir in Slavonic interests, devoting 
himself to the Panslavic idea. In the summer of 1876 
lie was aj>])ointed commander-in-chief of the Servian army, 
but on entering Turkey was driven back by Osman Pasha, 
who followed him into Servia, defeating him at JSaitchar 
and Yavor in July, and the campaign in Benia jiroved 
disastrous. He rashly proclaimed Milan king of Servja 
in September, and in October Alexinatz and Dcligrod 
were in the hands of the Turks, and the road fipcri to 
Belgrade. An ariiiistico was concluded, and Tchernaieff 
resigned his command. In 1879 he organized a Bulgarian 
rising, but was arrested at Adrianople and sent bm’k to 
Russia. He succeeded Kaufmann as governor of Turkes- 
tan in 1882, but his aggressive policy h;d to his recall 
two years later, when he wtis a]>] >0111 ted a member of the 
Council of War at St l^et<*rsburg. In 1886 his opjiosition 
to the Central Asian Military Railway caused him to lose 
his seat in the Council. He died on 16th August 1898, at 
his country seat in the province of Mohileff. (R. n. v.) 
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Tehimkent. See Chimkent. 

TcItorbUJi or Choblu, chief town of a sanjak in 
the vilayot of Rodosto, European Turkey, situated on 
an eminence on the right bank of a small tributary of the 
ErghSne, about % miles from the station on the Con- 
stantinople-Adrianople railway, 20 miles north-east of 
Rodosto. It fWHsesses three mosques and several Christian 
churehea It has manufactures of woollen cloth (cfiayak) 
and native carpt^ts, and oxi)ort8 cereals, oil-cloth, caqicts, 
cattle, poultry, fresh meat, game, fruits, wine, alcohol, hides, 
and bones. Population, 11,500, of whom about one-half 
are Greeks, one-third Turks, and the remainder Armenians 
and Jews. 

Tchufftiefr, a town of Russia, in the government 
and 33 miles Ijy rail E.S.E. of the town of Kharkoff, on 
the right bank of Northern Donets. It is a gi*eat military 
camp, and had in 1897 a population of 11,877. 

Teacbfnir of the Apoetlee.— The Didache, 

or Teaching of the Apostlee^ is the most inqKjrtant of 
the recent recoveries in the region of early Christian 
literature. It Avas known to us by name from lists of 
canonical and extra-canonical books compiled by Eusebius 
and other writi^rs. Moreover, it had come to be susiK*cted 
by several scholars that a lost book, variously entitled 
The Two Wajf» or 21ie Judgment of Peter^ had been 
freely used in a numlier of Avorks, of AA^hich mention must 
presently be made. In 1882 a critical reconstruction of 
this book was made by KraAvutzky with uiarA’^ellous ac- 
curacy, as was showui when in the very next year the 
Greek bishop Bryennios published Tlw Teaching of ilw 
Twelve Apostles from the same .manuscript from which he 
had previously given us the complete form of the Epistle of 
Clement. The Teaching^ as we now have it in the Greek, 
falls into two marked divisions: (a) a book of moral 
precejit^, oiK'uing with the words, “ There are two ways ” ; 
\b) a manuid of church ordinances, linked on to the fore- 
going by the W'oixls, Having first said all these things, 
baptize, Each of these must be considered separately 
before wo approach the question of the locality and date 
of the Avhole bcK>k in its prtjsent form, 

1 , The Two Wags, — ^^fhe author of the Teaching y as we 
now have it, has modified the original Two Ways by 
inserting ne4ir the beginning a considerable section con- 
taining, among other matter, passages from the Sermon 
on the Mount, in Avhich the language of St Matthew’s 
Gospel is blended with that of St Luke's. He has also 
added at the close a few sentences, beginning, **lf thou 
canst not bear the whole yoke of the Lord, bear what thou 
canst”; and among minor changes he has introduced a 
l>assiiig reference to “the church.” No part of this 
matter is to be found in the folloAving documents, which 
present us in varying degrees of accuracy with the Tivo 
Ways ; (i.) the Epistle of Barnabas (in which the order 
of the book has been much broken up, and a good deal 
has been omitted); (ii.) the so-called ApoHoUc Church 
Ordevy a hook which presents a parallel to our Teachingy 
in so far as it u^onsists first of a form of the Two WagSy 
and secondly of a number of church ordinances (here, how- 
ever, various sections are ascribed to individusd apostles, 
e.g,y “John said, There are two ways,” &c.); (iii.) a 
discourse of the Egyptian monk Schnudi (d. 451), pre- 
served in Arabic (see Iselin, Texte u, UrUers, 1895) ; (iv,) 
a Latin version, of which a fragment was published hg 
Gebhardt in 188 ^ and the whole by Schlecht in 1900 . 
When by the aid of this evidence the Tuw Ways is 
restored to us free of glosses, it has the ^pearance of 
being a Jewish manual which hsks been carri^ over into 
the use of the Christian Church. The recent recovery of 
the Latin version is of singular interest^ as showii^ that. 
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even Avithout the Christian additions and interpolations 
which our full form of the Teaching presents, it Avas 
circulating under the title Doctrina apostokrum. 

2. The second part of our Teaching consists of precepts 
relating to church life; these are couched in tibie second 
person plural, whereas the Two Ways used throu^out the 
second ^jerson singular. Its chief features only can be 
noted here. It orders baptism in the threefold name, 
making a distinction as to waters which has Jewish 
imrallels, and i)ermitting a threefold ix)uring on the hea<L 
if sufiicient water for immersion cannot be had. It pre- 
scril^ a fast before baptism for the baptizer as well as 
the candidate. Fasts are to be kept on Wednesday and 
Friday, not Monday and Thursday, which are the fast 
days of “ the hypocrites,” by a perversion of the Lord’a 
words, the Jews. “Neither i>ray ye as the hypocrites f 
but as the Lord commanded in His Gospel.” Then 
follows the Lord’s Prayer, almost exactly as in St Matthew, 
with a brief doxology — “ for Thine is the power and the 
glory for over.” This is to be said three times a day.^ 
Next come three cucharistic prayers, the language of 
which is clearly marked off from that of the rest of the 
book, and shows parallels with the diction of St John’s 
Gospel. They are j)robably founded on JeAvish thanks- 
gmngs, and it is of interest to note that a portion of 
them is jirescribed as a grace before meat in (pseudo-) 
Athanasius* de Virginitate. A trace of them is found in 
one of the liturgical i)rayers of Serapion, bishop of Thmui, 
in Egypt, but they have left little mark on the 
liturgies of the Church. As in Ignatius and other early 
vrriters, the eucharist is regarded as producing immortality 
(cf. “spiritual food and drink and eternal life”). None 
are to partake of it save those who have been “ baptized 
in the name of the Lord” (an expression which is of 
interest in a document which prescribes the threefold 
formula). The prophets are not to Iw confined to these 
forms, but may “give thanks as much as they will,” 
This appears to shoAv that a prophet, if [)re8ent, would 
naturally preside over the eucharist. Hereupon follow^s a. 
section upon apostles and pro])hets. An apostle is to be 
“ received as the Lord ” ; but he must follow the Gospel 
precepts, stay but one or two days, and take no money, 
but only bread enough for a day’s journey. Here wo 
have that wider use of the term “a 2 > 08 tle” to which 
Lightfoot liad already drawn attention. A prophet, on 
the contrary, may settle if he chooses, and in that case he 
is to receive tithes and first-fruits: “for they are your 
high priests,” If he be once approved as a true prophet,, 
his words and acts are not to be criticized ; for this is the 
sin that shall not be forgiven. The eucharist is to be cele- 
brated every Lord’s Day, and preceded by confession of sins,, 
“that your sacrifice may be pure ... for this is that 
sacrifice which was spoken of by the Lord, In every place 
and time to offer unto Me a jmre sacrifice.” So far we 
have had no reference to a jAermanent local ministry ; but 
we now read, “ Appoint therefore unto yourselves bi^opa 
and deacons, worthy of the Lord, men meek and un- 
covetous, and true and approved ; for they also minister 
unto you the ministration of the prophets and teachers. 
Therefore despise them not ; for they are your honoured 
ones, together with the propl:^ and teachers.” The book 
closes with exhortations to steadfastness in the last days^ 
and to the coming of “the world-deoeiver ” or Andchn^ 
which will precede the coming of the Lord. 

3. It will now be clear that indications of the locality 
and date of our preset Tectching must be sought for cmly 
in the seoemd part, and in the Christian interpolations in 
the first part. We have no ground for thinkmg that the 
second part evw existed independently as a separate book. 
The whole work vm in the hands of the writer of tba 
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flBTenih book of the Apo^olw Constiiution 9 ^ who em- 
bodies almost every sentence of it, interspersing it with 
mssages of Scripture, and modifying its precepts to suit a 
later age (4tli century); this writer was also the interpolator 
of the Epistles of Ignatius, and belonged to the Syrian 
Church. Whether the second part wtis known to the 
writer of the Apostolic Church Order is not clear, as his 
only quotation of it comes from one of the eucharistic 
prayers. Egypt is the country to which we ar 2 chiefly 
pointed by the quotations and allusions of early WTiters ; 
but their references &re mostly to the first part, so 
that we must be careful how we argue from them as to 
the provenance of the book as a whole ; very little caution 
lias hitherto been exercised in this matter. Against Egy|tt 
has been urged the allusion to “corn upon the moun- 
tains ; but this occurs in one of the eucharistic prayers, 
and these are certainly not composed by the writer of the 
present book. The anti-Jewish tone of the second part 
suggests the neighbourhood of Jews, from whom the 
Christians were to be sharply distinguished. This might 
point to Palestine, but the conditions might also be fouial 
in Egypt. All tbit we am safely say as to locality is 
that the community here represented seems to have been 
isolated, and out of touch with the larger centres of 
Christian life. 

This last consideration helps us in discussing the 
question of date. For such an isolated community may 
have preserved primitive customs for some time after 
they had generally disapjjeared. Certainly the stage of 
dcveloj)ment is an early one, as is sho^vn, e.^., by the 
prominence of projthots, and the need that was felt for 
the vindication of the ]) 08 ition of the bishops and deacons 
(there is no mention at all of presb 3 rters) ; moreover, there 
is no reference to a canon of 8<iripture (though the written 
Gospel is expressly mentioned) or to a creed. On the 
other hand, the “apostles” of the second part are obvi- 
ously not “the tvrelve apostles” of the title; and the 
prophets seem in some instances to have proved unworthy 
of their high ixjsition. The ministry of enthusiasm which 
they represent is about to give way to the ministry of 
office. Three of the QosikjIs have clearly been for some 
time in circulation ; St Matthew s is used several times, 
and there are phrases which occur only in St Luke’s, while 
St John’s Oosi)el lies behind the eucharistic prayers 
which the writer has embodied in his work. There are 
no indications of any form of doctrinal heresy as needing 
rebuke; the warnings against false teaching are quite 
general. On the w’hole, it seems wisest not to j)lace the 
complete work earlier than a.d. 130, and this judgment 
has the support of Harnack, who has given special atten- 
tion to the matter. 

A large literature has sprung up round the Teaching since 
1884. Haruack's edition in Texte u. Unters. vol. ii. (1884), 
is indispensable to the student ; and his discussions in 
AUchriBli, Litteratur and Chronologie give clear summaries of his 
work. Dr C. Taylor in 1886 drew attention to some important 
parallels in Jewish literature ; his edition contains an Euglisli 
translation. Prof. Ruudcl Harris published in 1887 a complete 
facsimile, and gathered a great store of patristic illustration. 
Text and translation will also bo found in Lightfoot's Apostolic 
Father's (ed. min.). Olher references to the literature may be 
found by consulting Harnack's AUchristl, TAtteratur, The re- 
lation of the information derived from DidadU (in rogaid to 
apostle, prophet, baptism, and eucharist) to other evidence is 
discuss^ in the articles so named in the JSneyclopccdia Bihlica, 

(j. A. K.) 

a town of the province of Caserta, Campania, 
Italy, 14 miles north-west of Capua by rail, forming con- 
jointly with Calvi an episcopal see. It stands at the foot 
of an extinct volcano, Eocca Monfina (3412 feet), and 
pcMsoBseB numerous small remains of the ancient Teaiwm 
Stdiemwn, one of the most important towns of Campania. 


The chief institutions are a cathedral, a technical school, 
and a mineral spring. Population (1881), 12,993 ; (1900), 
14,500. 

Technical Edlfcatlon.— :The meaning, me- 
thods, and purjwse of technical education are set forth in 
the article in vol. xxiii. of the ninth edition of this work. 
The organization of technical instruction in the United 
Kingdom is mainly the work of the years from 1890. The 
exi)erience acquired during this period has lieen utilized in 
building up a system of technical education adapted to 
the different ne.-da of various classes of workers, l>ared 
on the general j)riTici|le» kid down in the article jusi 
mention^, to which the reader is referred. A deflnition 
of technical insti*uction apj licable to tb.e varied teaching 
of the United Kingdom has iHN'n fixed by Act of Pai La- 
ment. The term includes instruction in science, art, ard 
technology, and also manual training; and by technohgy 
is understood the practical a])plication of differt rit kinds 
of knowledge to a particular trad(*, or industiy, or employ^ 
ment. The following article will be limite<l to (1) a sluut 
statement of the successive legislative efforts which have 
led to the organization of technical education in tlie 
United Kingdom, and (2) a brief exposition of the 
changes in the conception of technical echication due to 
the practice and ex])erience of recent years. 

1. Since 1890 the j)rogre8S of technical education has 
bean very much helped by the “ National Association for 
the Promotion of Technical Education,” which 
was inaugurated at a meeting held on 1st July Legtsta- 
1887. The ^ncral objects of the Association 
were, and still are, to ] promote and watch 
legislation, to spread information, and to discuss and 
assist in giving effect to the recominendaticns of Ibyal 
Commissions a])j)ointed to intiuire into educational 
methods and organization. To its activity the develoj*- 
ment of technical education in England has Ixsen lai gely 
due. The first logislati\e effort to give effect to tlu* 
rocommendatioiis of Iloyal Commission on Technical 
Instruction, whoso ro^jort was imblished in 188], was a 
Bill introduced into Parliament in July 1887. The 
purpose of this Bill was to enable school boards and 
local authorities to prf)vido out of the rates tc(;hnical 
scliools, or to contribute to their supjjort. A sjkc’uI 
provision of the Bill was that a poll might be denial ded 
by fifty ratepayers before any action could be taken ui.cLm* 
the jiowers it conferred. Technical instruction was so 
defined as to include subjects aided or sanctioned by the 
Science and Art Di*j)artment. The Bill was nad a second 
time on 9th August, 1887, but ni^vcr rcack’d the ocm- 
mittee stage. In the following March a mw Bill was 
introdneed on Ijehalf of the “ National Association.” It 
empowered schotJ boards to provide technical instruction in 
schools under their management, and to contribute to the 
maintenance of higher technical institutes. The definition 
of technical instruction was widened so as to include the 
use of tools, commercial subjects, modern languages, an<l 
any subjects sanctioned by the Education ar.d Science and 
Art Dei)artment8 jointly. The Bill gave very extensive 
[lowers to schtiol boards. It was withdrawn without a 
second reading, in view of the avowed intc^ntiou of the 
Government to deiil writh the subject. On 1 i th May 
1888 the Government Bill was introduced. It contained 
several new features which [loiiitcd in the direction of 
subsequent legislation. Whilst schexJ boards were again 
empowered to provide technical instruction in 
their own schools, they were also reciuired, under 
certain conditions, to aid in the supply of tech- 
nical and manual training in voluntary schools. At the 
same time the control of secondary technical instruction 
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was placed in the hands of a, i^p^ate authority, viz., the 

authority empowered to dut the Public Libraries 
Acts.” Addition^ rates, )n each case to Id. in 

the £, might Wbyied. ThU^/l^ll hustled with difficulties. 
It aimed at pfiEci||g.wVq)unta^ as regards technical 

instruction, ui^^;itillDl control of school boai'ds, but set up 
a new authority lof the control of technical instruction 
higher than elementary. There was a growing belief, 
however, that school boards were not the most suitable 
bodies for the direction or control of technical education, 
which arose from the difficulty of devising means for 
securing equal advantages to both classes of elementary 
schools, and from the general unwillingness to extend 
school board authority l^yond the limits of elementary 
instruction. 

No reference was made to technical education in the 
Queen’s Speech in opening the Parliamentary session of 
1889, but the subject had been fully discussed during the 
recess. The difficulties in the way of legislation on the 
lines previously attempted were now clearly understood, 
and it was recognized that separate and distinct measures 
would have to be adopted for providing technical instruc- 
tion in elementary schools and in schools of a higher 
grade. During the year 1889 three Bills were introduced 
by private members. Two only of these Bills were con- 
sidered, the one dealing with elementary education, and 
enabling school boards to give technical teaching in 
schools under their management ; the other enabling 
local authorities to establish or contribute to technical 
schools and classes. The former Bill was fully discussed, 
but in the absence of any practical settlement of the 
voluntary school difficulty, the Government withdrew its 
support, and the Bill was dropped. About this time the 
passing of another legislative measure helped very con- 
siderably towards the solution of the difficulty. The 
Local Government Bill, which became law in the year 
1888, enacted that ^*a council shall be established in 
every administrative county . . . and be entrusted with the 
management of the administrative and financial business 
of that county.” A number of new representative bodies 
Locm! known as county councils were thus created, with 
Qovra- powers similar in character to those possessed by 
mwtAet, the old boroughs. To these newly constituted 
bodies were transferred all business previously 
conducted by the quarter sessions. The Act conferred 
similar powers on certain boroughs, according to their 
population, which were known as county boroughs. By 
utilizing these county municipal bodies for educational 
purposes, the necessity of entrusting technical instruction 
to school boards was avoided ; and accordingly, on 24th 
July 1889, the Government introduced into the House 
of Commons a Bill conferring upon county and county 
borough councils, and also upon urban sanitary autho- 
rities, the power to levy a rate, not exceeding Id. in 
the £, for the purpose of promoting technical and manual 
instruction in their district. This Bill met with serious 
opposition from school board authorities and their friends, 
who resented, the limitations it imjx>sed on their educa- 
tional aspirations; but the Government was resolved to 
p£iss it, and after much obstruction it became law on 19th 
August 1889, having passed through all its stages in the 
House of Lords in a single sitting. The Bill marked an 
epoch in the history of ^ucation, being the first legislative 
enactment dealing with technical instruction in England. 

The Act, which, with slight modification, is still opera- 
tive, provides that : 

The expression, Technical Instruction,” shall mean instruction 
in the pnnoiples of science and art applicable to industries, and 
in the application of special branches of science and art to specific 
industries or employments. It shall not inclade teaching the 
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practice of any trade or industij or employment, but, save as 
aforesaid, shall include instruction in the branches of science 
and art with respect to which grants are for the time being made 
by the Department of Science and Art, and any other form 
of instruction (including modem languages and commercial and 
agricultural subjects), wliich may for the time being bo sanctioned 
by that Department by a minute laid before Parliament, and made 
on the representation of a local authority that such a form of 
instmetion is required by the circumstances of its district. 

Although at first received with no groat favour, the 
Act has proved useful, and is important as representing 
the outcome of a number of abortive attempts at legisla- 
tion, occu 2 >ying three years, and intended to give practical 
effect to some of the recommendations of the Eoyal Com- 
mission of 1884. The Act definitely settled the question 
as to the local authority for technical instruction, and 
decided it against the school board. It contained no 
jirovision, however, for the supply of technical instruction 
to children in either voluntary or board schools, and even 
expressly excluded from any share in its benefits all 
scholars receiving instruction in the obligatory or standard 
subjects. A way was soon found, however, of providing 
for technical instruction in elementary schools without 
any fresh Act of Parliament, and the difficulty of recon- 
ciling the interests of voluntary and board schools, which 
had impeded previous attempts at legislation, was thus 
avoided. 

Early in the year 1886 the School Board for London, 
finding that it was unable to cx]>end on technical instruc- 
tion any part of the school board rate, a}q)lied 
to the City and Guilds of London Institute for 
financial help. The application was favourably Board 
received, and in the following year a joint- Joints 
committee was formed, consisting of represen- 
tatives of the Board, of the Institute, and of the “ *** 
Drapers’ Company. With the funds 8 U 2 )j)lied by the Com- 
pany and the Institute, the committee were enabled to 
try some interesting educational experiments. Six centres 
for workshop instruction were equipped, and idiildren were 
received into the classes from voluntary and board schools. 
A scheme of instruction was pre 2 )ared with the object of 
bringing into prominence the disciplinary character of the 
teaching, and of distinguishing it from the rule-of-thumb 
methods adopted in the workshop of commerce ; and the 
experience of foreign scliools, especially those in France, 
was utilized. The fears of trade unions lest the action of 
the school board would have the effect of increasing the 
number of trade carpenters were minimized, and the real 
value of manual training as a part of general education 
was for the first time illustrated. The exijeriment proved 
so successful that H.M. inspectors reported most favour- 
ably on the usefulness of the teaching, and on the value 
of the instruction in improving the general intelligence of 
the pujjils, and particularly in rendering them more skil- 
ful and observant. Indeed it was found that their pro- 
gress in ordinary school studies was quickened by the 
practical training of the shop. As the result of these 
experiments the *‘use of tools” was recognized, in the 
Government Code of 1890, as a subject of school instruc- 
tion on which grants wore to be jmid, and towards the 
cost of which the school board rate was applicable. Later, 
following further experiments by the joint-committee, 
laundry work and housewifery were included in the curri- 
culum, and the problem of introducing so-called technical 
teaching into elementary schools was solved without 
any special legislation. Since 1890, manual training 
has formed a part of the elementary school system. The 
instruction includes the use of wo^-working and metal- 
working tools, but stops short of teaching any particular 
trade, and is thus differentiated from the teaching given 
in the municipal schools of Paris. The new C^e also 
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provid^ for a more rational system of object-lessons and 
of rudimentary science teaching, encouraging practical 
exercises and experiments to bo worked by the pupils 
themselves. The joint-committee having completed its 
work, ceased to exist in 1900. 

The Act of 1889 and the Code of 1890 enabled 
local authorities and school boards to provide out 
of the rates technical instruction for the working 
classes. The rate available under the Act was limited 
to one penny in the pound, and very gradually, and 
with some hesitation, certain local authorities put the 
Act in force. The motive power required for promoting 
technical instruction, other than that in elementary schools, 
was, however, still wanting, and might have remained so 
for some time longer if it had not been for the accident 
that in the following year, during the discussion in Parlia- 
ment of the question of compensation relating to public- 
houses, the residue of the beer and spirit duty was found 
to bo unappropriated, and was allocated to county and 
county borough councils and made available for the pur- 
poses of technical education. The Local Taxation (Cus- 
toms and Excise) Act, which became law on the 
TaTmUott August 1890, was “an Act for the dis- 

Act, !890. tribution and application of certain duties of 
customs and excise,” and it provided that the 
residue of the English share of these duties should be 
distributed between county and county borough funds, 
and made applicable “for the purposes of technical educa- 
tion within the meaning of the Technical Instruction Act, 

1 889.” By the express terms of this Act, this disi>osition 
of the residue, which then amounted to £743,000 for 
England and Wales, was revocable by Parliament, and the 
allocation of the fund to education was left to the discre- 
tion of the local authorities. The grant accordingly was 
not generally regarded as permanent, and local au the »ri tics 
hesitated to commit themselves to any definite educational 
schemers. Indeed, it was seriously doubted whether such 
a windfall was likely to be made a permanent annual con- 
tribution from the State to the purposes of technical 
education. But gradually small sums were provisionally 
voted in aid of existing schools; and when the then 
Chancellor of the Exchequer declared that, if the money 
wore found to be well and carefully expended, no future 
Chancellor would be able to divert it to any other purpose, 
local authorities began to consider how the money that 
had fallen into their hands might bo best employed to 
meet local educational needs. Special committees were 
accordingly formed, consisting in many cases not only of 
members of the county or county borough council, but 
also of other persons versed in educational matters, to 
Techniemi preparation of schemes of instruc- 

inBtntc^ tion suitaVde to the several districts was referred. 
tloaeom^ The committees so constituted, known as tech- 
mitieeM. instruction committees, were established in 

all parts of the country, and to these bodies was dele- 
gate, subject to periodic reports to the council, the 
responsibility of dealing with the moneys at their dis- 
posal. The technical instruction committees proceeded 
in nearly all cases to elect as secretary a gentleman of 
scholarly attainments and educational experience, capable 
of advising as to the organization of schools and classes in 
accordance with the terms of the Act, and the special re- 
quirements of the district. The number of such organizing* 
secretaries in England alone is seventy. As a result of 
the Acts of 1889 and 1890, local educational authorities, 
altogether distinct from school boards, have come into 
existence, each with a secretary acting as educational 
officer for the district. The creation of these educa- 
tional authorities, with functions, however, limited U) 
technical instruction, marks the most important step in 
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the organization of educalibm since the establishment of 
school boards. ^ ■ ; 

By special minutes of tU^^Science and Art Department, 
new subjects were from to time inoluded under the 
term “technical,” and definition df.^0ohn}cal 
education was gradually widened. the CuM- 

subjects first added to the fist were those induded 
in the “programme of technological examinations” of 
the City and Guilds of London Institute, and the teaching 
of technology, as distinct from science, was tlius for the 
first time officially recognized and aided by grants from 
public funds. Later, commercial subjects and modern 
languages, the theory and practice of agriculture, and the 
arts and crafts underlying various cottage industries were 
acce])ted as branches of technical instruction ; and whilst, 
on the one hand, the definition was so widened as to 
include nearly all tliat is comprised in the curriculum of 
a secondary school, the teaching of certain technological 
subjects approached so near to trade teaching that the 
provision excluding “the ))ractice of any trade or industry 
or employment ” from the teaching sanctioned by the Act 
appeared likely to bo overlooked. Practical instruction in 
engineering, weaving, printing, photography, plumbing, 
carpentry, brickwork, bookbinding, and other subjects 
was encouraged by the City and Guilds Institute, acting 
as a central authority for education of a distinctly techno- 
logical character; but notwithstanding the continued 
increase in the number of practical classes in different 
branches of technology, the teaching of technology as 
distinct from that of science and art has received no direct 
sup})ort, by means of grants in aid, from the State. 
Under the new conditioiis, however, of assessing the 
Government grant, introduced into the Directory of 
1901-02, instruction in technology received some form 
of recognition. 

The county of London remained for some time behind 
other counties in utilizing the lU'ovisions of the Technical 
Instruction Act of 1889, by devoting to educa- 
tional purposes the funds i>laced at its disposal 
by the Local Taxation (Customs and Excise) Loadoa, 
Act, 1890. These funds, which in the first in- 
stance amounted to about £163,000, but now reach a total 
of nearly £200,000, w^ere w’holly emi>loycd for a period 
of two years in relief of the rates. The w^ants of London 
were not at first understood ; and it "was thought that 
sufficient funds for educational purposes might be obtained 
from other sources. A scheme for the utiliztition of a fairly 
largo income arising from the (’ity j)aroclnal charities 
had been under the consideration of the («harity Com- 
missioners. It was first jmblishcd in 1888, and, after 
some discussion and modification, was sanctioned by 
Parliament. According to this scheme, a capital sum of 
about £150,000, supplemented by a like amount obtained 
from the City companies and other sources, was made 
available for the building of technical and recreative 
institutions for the poorer classes of the working popul^ 
tion of London, similar to the newly orgfinized Polytechnic 
in Kegont Street and the People’s Palace in Milo End Hoad. 
The scheme created a central governing body for the 
general supervision of these institutions, and placed at its 
disposal an income of alH)Ut £50,000 available for educa- 
tional purjwses, which, with the falling-in oi leases, was 
certain to increase. Provision for the endowment of 
eight polytechnics and of other educational institutions 
was made in the scheme, and the Goldsmiths C ompany 
undertook to erect and maintain frem its corporate funds 
a ninth. Since then other similar but somewhat smaller 
institutions have been established. 

Before the erection of these new institutions was com- 
pleted, it was ascertained that the annual income at the 
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disposal of the trustees for the purposes of maintenance 
and equipment was altpgether inadequate; and a com- 
mittee of inquiry having ,beea api)ointed by the London 
Oounty Council, an exhaustive report on the educational 
iieeJs of the metwaiwlis was pre|>arod, which led to the 
formation of a Technical Education Board, consisting of 
members of the County (Council, ^who formed ths majority 
of the board, and also of representatives of the City 
Parochial Trustees, of the CUty and Guilds Institute, of 
the School Boarrl, and of other bodies ; and to the board 
ao constituted the council entrusted the spending of the 
funds available under the Local Taxation Act, 1890. The 
board hold its first meeting on 28th April 1893. 
board!' assistance of its organizing 

secretary, the lK>ard has arranged a comprehen- 
sive and varietl scheme of scholarships, which, among 
other benefits, enables children from the elementary 
schools to continue their education in intermediate schools, 
and to pass on to the higher technical institutes and 
universities. It has sui)plemented by large grants the 
income of the iwlytechnic institutions ; it lias established 
or assisted in establishing new trade schools ; it has pro- 
vided laboratories, and aided in the teaching of practical 
science in a large number of secondary schools; it has 
oncouraged the teaching of modern languages and com- 
nitircial subjects ; it has founded a school of economics, 
which has beexuno a constituent jwirt of tlie now University 
of London, and has utilized, in nearly all instances with 
the best possible results, the large annual income, now 
amounting to £180,000, allocated by the County Council 
to technical education. 

The close connexion lietTvecn technical and secondary 
education was clearly indicated in the comprehensive 
Connaxion ^^‘hnition of the former term given in the Act, 
with But it soon became manifest that no great 
Moeomdary pvogro *.s could be made in technical education 
aducatloa, further provision were made for secondary 

education and some imjirovomcnt effected in the methods 
ado]>ted in secondary schools. The ciy of !Matthcw Arnold 
for the Ix^l ti'r organizition of secondary education had, so 
far, met with no adeqiuite ivsiKinse. Tliere was still an 
insufficient supply of secondary schools, and a complete 
absence of advice or control by any txjntral authority. 
The urgency of this need was rocognizjd by the “National 
Association for the Promotion of 'J'echiiical Education,” 
whicli, at a meeting held in July 1889, resolved to alter 
its title by the atldition of the words “ and ^^condary ” 
after “Technical.” This verbal alteration represented a 
wide8i)road conviction that technical and secondary edu- 
cation arc of necessity closely ass ociated, and tliat future 
efforts should bo directed towards the im|)rovement and 
organization of secondary education and the union of 
different grades and branelies of education under a single 
Government department. That the Technical Instruction 
Act would need to be followed by a Secondary Education 
Act was generally recognized. Accordingly, after much 
discussion, the Government in the year 1896 introduced 
into Parliament a comprehensive measure dealing with 
education as a whole and eml)odying the principal recom- 
mondation of the Hoyal Commission on S^ndary Educa- 
tion. The Bill was well received, and, if the Government 
had persevered with it, would have passed into law, and 
the question would have been settled for a generation. 
It was wrecked owing to tlie difficulty of satisfying the 
aspirations of the smaller boixkughs to be constitute as 
lo^ eduCiition authorities. No further action M*as 
taken till 1898, when a now Bill was introduetd by the 
Government, creating a Board of Education, and com- 
bining under one department the functions of the 
Education Dei)artment at Whitehall and of the Science 
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and Art Department at South Kensington, with 
powers relating to the educational wwk of the Charity 
Commissionors. The Bill was fully discussed during die 
recess, and in a slightly altered form it became law in the 
early part of the year 1899, and came into eperadon in 
Apid 1900. The Board of Education called into existence 
by the Act was intended to become a central authority for 
elementary, secondary, and technological instruction. It 
is assisted in its work by a consultative committee of 
educational exports appointed by the president, whose 
special duty it is to prepare and keep a register of all 
qualified teachers. As nf)w constituted, the board consists 
of the secretary, who is rcsjwnsible to the pi'esident for the 
administration of both primary and secondary education, 
of two principal assistant secretaries, and of subordinate 
officers. There is an assistant secretai^ for secemdary and 
another for technological instruction, both under the 
direction of the i»rincipal assistant secretary at the South 
Kensington branch. With a view of co-ordinating the 
teclinological instruction to be carried on by the beard 
with that undertaken by the City and Guilds cf London 
Institute and other bodies, a dei>artmcntal cxniinittco 
was apj>ointed in November 1900 c»n which these brdics 
wore represontedi. As a result of iho recommendations of 
this committee, anangements were made for co-ordinating 
to some extent the work of the City and Guilds Institute 
with that of the Board of Education. In the regulations 
issued in 1902 for asse>ssing the amount of State aid to be 
given by way of grants to technical schools, it was pro- 
vided tliat the whole instruction given in any school, in 
technology as well as in science and art, should l)e con- 
sidered ; fonnal recognition was given to the certificates 
issued by the Institute, and the Examination Board of the 
Institute was strengthened by the addition of four 
members nominated by the Board of Education. The 
te^iching of science and art, as ap])lied to K}.>ecific trades 
and industries, was thus brought under the diiect super- 
vision of the central educational authority. 

The foregoing statements refer more particularly to 
England and Wales. In Scotland and in Ireland the 
organization of technical instruction has i>ro- 
ceeded on different lines. A Teclinical Schools 
Act, applicable to Scotland only, was passed in 1887. 
This Act enabled school boards by means of the school 
funds to provide and maintain technical schools. The 
Act lias proved to be practically inoperative. In Scot- 
land, however, school boards have been entrusted with 
much larger jiowers, and possess greater influence, tlian in 
England. Many of the secondary schools cf Scotland are 
iimler the direction and control of school board authorities. 
The residue of the beer and spirits duties, under the 
Local Taxation Act, applicable to Scotland was much less, 
even relatively to the ^Kipulation, tlian in England, and 
was, moreover, divided directly among so many different 
authorities as to bo in most cases of little or no real value 
for educational pur]K)Bes. Recently attempts have been 
inadiB to combine the funds distributed among different 
neighbouring authorities, so as to bring them under the 
control of a single body for the benefit of a larger area. 
In the year 1896-97 the Education Dci^artment of Scot- 
land was entirely separated from that of England, and 
there was a consequent transfer of functions and grants 
from the latter to the former. By the passing of the 
Local Taxation (Scotland) Act, 1898, the residue grant 
was relieved of certain charges, and additional funds thus 
liecame available for technical education. No grants for 
science or art instruction are made to Scottish schools 
from the English Board of Education ; but several of the 
technical schools avail themselves of the examinations 
of the board, and also of those of the City and OuildB 
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of London Institute. Among the equipped technical 
colleges in Scotland may be mentioned the Heriot- 
Watt College of Edinburgh, the Glasgow and West 
of Scotland Technical College, Glasgow, the Robert 
Gordon College, Aberdeen, and the Technical College, 
Dundee. These do not differ in any essential points from 
corresponding schools in England. The system of instruc- 
tion is very similar, and among the subjects taught will 
be found most of those included in the Science and Art 
Directory and in the pr<^ramrne of the City and Guilds 
of London Institute. Social attention is given in some 
of these schools to the leaching of the principles and 
practice of the different branches of textile manufacture. 
Manual training forms an important part of the curriculum 
of primary and secondary schools, and the instructions to 
inspectors on science teaching issued by the Scottish 
Education Department show a just recognition by the 
department of the proper methods to be adopted in the 
teaching of science as a part of general education. Under 
the Scottish system, leaving certificates are awarded on the 
results of examinations held at the close of the ordinary 
school course. These examinations cause the minimum 
of interference with the ordinary school work. At the 
universities of Edinburgh, Glasgow, and Aberdeen the 
higher technical instruction in such subjects as engineering 
and naval architecture is well developed. 

Ireland is still behind Great Britaifi as regards facili- 
ties for technical ediicition. Although the leclinical 
inland Tnstructinn Act (1889) ajiplies k> Ireland as 
well as to England and Wales, very little use 
has hitherto been made of its ])ro visions. Moreover, the 
Irish share of the fuinls available under the Local 
Taxation Act is definitely allocated to intermediate 
education. A C3mmittee known as the Recess C.)(»inmittee 
published in 1896 sjme valuable aud important recom- 
mendations, which led to the passing of tlio Agriculture 
and Technical Instruction (Trolau<l) Act of 1899. The 
reports of two commissions, one on manual and practical 
instruction in primary schools, and the other on inter- 
mediate education, contain suggestions w'hich will ^ive 
encouragement to the practical teaching of tetdmology 
and will help, to promote a better system of instruction 
in Irish schools. 

The work was successfully commenced under the direction 
of the newly-constituted Department of Agriculture and 
Technical Education consisting of an Agricultural Board, a 
Board of Techuical Instruction, a Council of Agriculture, 
and a Consultative Committee of Education. The depart- 
ment has an endowment of £166,000 a year, which is 
distributed among the several branches. It has taken 
over the duties of several other administrative bodies, and 
the grant for science and art for Ireland, ami the grant in 
aid of technical instruction in Ireland as defined by the 
Technical Instruction Act of 1 889, hitherto administered 
from South Kensington, have boon transferred to the new 
departtrient. Among the industries for which the 
department is now occupied in organizing coursets of 
instruction are engineering, textiles (particularly linen 
manufacture), shipbuilding, agriculture, and the fisheries. 
The operations of the department extend to all grades 
of schools, from the Royal College of Science, Dublin, 
organized as a Central Technical CoUegc, to the 
olementary and secondary schools which the department 
enters for the administration of the science and art grants 
to the evening technical classes conducted by local autho- 
rities. The first annual report of the department, pub- 
lished November 1901, showed that successful efforts 
had been made to improve science teaching as a part of 
^neral education, and to develop on correct lines manual 
training and technological instruction. 
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2. Experience has helped to establish certain principles 
as applicable to technical education. It is now generally 
admitted, that whilst the ag^ at which the ordi- 
nary school training should ceaseV an^ technical 
or professional education should commence, must connption 
vary for different classes of workers, tiie t^ichiiig of wbat 
special to any industry or employment 'shr.uld ^•cbnicai 
suppleuKjnt, and not form part of, geneml edu- S#. 
cation. Tho subjects entering into the school 
curriculum may be, and in certain cases sliould be, selected 
with reference to their applicability to certain callings, 
but they should \yi so taught as to become instrumental 
in the formation of mental habits and the development of 
character, the mere knowledge or skill acquired being of 
secondary importance. In the teaching of fcience there 
has been, during the last few years, a marked change in 
method. Formerly the iist*fulncss of thi^ knowledge to 
he derived from the study of nature gave to physical 
science its chief claim to a place in the school cuniculum, 
but it is now held that the real value of the study con- 
sists in the opi>ortunities it affords ext‘rcising the pupil 
in [iccurate observation, and of developing resjuircefiilncss 
and powers of independent thought and reasoning. Whilst 
tlici opinion in favour of jiostponing as long as circum- 
stancos jxjrmil all s]»ecializf^d instniction has become of 
late years more pronounced, there has been a growing 
tendency, not only in England but also on the Continent 
and in the United States, to associate teclinit^al teaching 
more closcily with worksho]) })ractice. The professional 
or trade tetiching, which is snpj)leinentary to j rimary or 
secondary education, is more i)ractical aiul less easily dis- 
tinguishable by tlio ordinary observer from the training of 
the factory or workshojj. This tendency is shown in all 
grades of technical education. The tedniical institutes 
established in London and in the large l^nglish nianu- 
facturing towns, attended mainly by evening students, are 
provided not only with expensive laboratory u])paratU8 for 
the teaching of applied science, but also with tools and 
machines for tlie ieacdiing of ieehn(>logy ; and some of the 
de|Kxrtments of these schools are eqiiip]>e(l so as to resemble 
a small factory. This is the case in the departments de- 
voted to the teac'hing of mechanical and electrical engineer- 
ing, weaving and sj>i lining, watch and clock making, boot 
and shoe manufacture, and the different branches of the 
building and printing trades. 

8o far, however, no atlem]>t has been made to teach 
the jiractice of any special trade. The It aehing of tech- 
nology is distinct from trade teaching. In all 1h(* feelinical 
institutes of London, and in most of tin sc of f.ther towns, 
none but persons actually engaged in thi‘, industry, the 
technology of which they arc dc'sinms of sliid}dng, are 
admitted "to the workshoji classes. 1'he inslruction given 
in such classes is very difibreiit as regards methfd, and 
also in its aims and objects, from the training of apprentices 
in the factory or trade shop. The tools and appliances 
are the satne, but the’y are used rather as a licli» to the 
teachers in illustrating prineijiles than as a means of 
enabling the student to acquire that dexterity and skill 
which constant practice can alone sceme. With the 
general cessation of apprenticeship, as formerly under- 
stood, it is only in the school workshop tliat the young 
artisan has any opportunity of learning the use, and the 
principles underlying the use, of the instruTiients and ap- 
}>liance 3 connected with his trade ; and in tJiose industries 
in which automatic machinery is gradually displacing 
hand labour lie is altogether dej)endent upon whool 
teaching for any knowledge he may wish to acquire of 
the processes involved in the jiarticular manufacture, in 
fK)me small section of wdiich he is exclusively eng^ed. 
Modern technological teaching is essentially practical, but 
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it is nevertheless different in kind from the mechanical 
and sectional practice of the factory of commerce; and 
MmtIoaM mainly artistic, crafts, there 

with is no entrance to a trade through the door of the 
pnctIcMi school workshop. In other countries, particu- 
trmde. larly in France, the case is different. The 
school, in many brandies of industry, is accepted as a 
substitute for the sho]), and the lad is so trained that he 
acquires in the school not only a knowledge of the prin- 
ciples of the trade, but sufficient dexterity and skill to 
enable him, on leaving school, to take his place among 
wage-earning operatives. It is only in day schools, in 
which the pupils sixmd the greater part of their time in 
workshop exenriscs, that trade teaching can be so develoiied. 
There are schools in England in which manual training 
in wood and metal work is carried beyond the limits of 
mere educational discipline ; but oven in those schools no 
special trades are taught, and the experience of recent 
years has only tended to emphasize the principle, that 
the education given in the ordinary day schools, whether 
primary or secondary, should be formative and general, 
rather than technical or professional. 

Owing partly to climatic conditions, and partly to the 
fact that the hours of labour are somewhat shorter in 
England than abroad, ovejung Kch(K)ls of tficlinology are 
likely to occupy a i*ormanont ]»laco in tho English system 
of technical (ducat i«m. In these schools all grades of work- 
men will continue to receive their special supplementary in- 
struction; and it is from among tho workmen so trained 
that foremen and works managers will gonei ally lie selected. 
Some intermediate teaching, however, is necessary between 
that of tho eleiiKMitary school and tho technical class as a 
preparation for tochnologitud instruction. A knowledge of 
workshop arithmetic and geometrical drawing is indispens- 
able, 'and it is in tho evening continuation classes that 
such knowledge may be best acquired. These classes 
therc^foro supply the teacdiing which may be regarded as 
the connecting link between elementary and technological 
instruction. 

By means of scholarshi])s a largo number of children 
from tho elementary schools arc now enabled to continue 
and complete their general education in day schools of a 
higher grade. Nearly (*vcry county has its scheme of 
schoJarshiiis, i)rovidiiig facilities for tho furtlicr education 
of chil<lren who show siiecial abilities and aptitudes. 
These sclnjlarsliijis arc in many cases aw^arded on the 
results of examinations conducted by tho Joint Scholar- 
ships Board, which consists (^f representatives of local 
educational authorities, of the associations of headmasters 
and headmistresses, of the universities, and other bodies. 
Pupils from the higlier-grado schools enter industrial life 
at a later age than those from the elementary schools, and, 
by reason of the more advanced instruction* they have 
received, are at once (pialiiied to enter claascs in tech- 
nology. in these schools practical teaching is further 
developed, both in tho laboratory and workshop, but 
as a part only of the ordinary school course; and it 
would bo incorrect to describe such schools as technical in 
the strict sense of tile term. Tho position of these higher- 
grade schools in the general educational scheiuo was the 
subject of an important action v. Cock&t*i&n, 1901) 
in which it was decided by tho law courts that the 
school board was unable to apply the rates to the sup- 
port of suph schools. They were accordingly withdrawn 
from the sphere of elementary education, and will in 
future be treated as schools of a secondary type, Tho 
judgment on appeal was conclusive, that the school board 
rates can bo employed only for the i)rovision of elementary 
education for children, whether in the day or evening. 

As regards secondary schools pro|)er, in their relation to 
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technical education, it is all important that the curriculum 
of such schools should be sufficiently varied to afford a. 
sound liberal and preparatory training for the different 
branches of professional work. At least three types or 
departments of schools are needed — (a) the classical, (b) 
the mathematical, and (c) the modern language type ; and 
each of these divisions might contain suhdepartments. 
The first of these varieties would be available for the 
general training of students wishing to enter the legal, 
theological, or literary professions ; the second for those 
preimring for engineering, manufacturing, or a^icultural 
pursuits; and the third would be found best fitted as a. 
preparation for a commercial calling. These schcK)ls« 
w'ould corres]X)nd to some extent to the three kinds of 
secondary schools found in Germany, and would be avail- 
able for students preparing to enter one or other of 
the faculties of a modern university. 

The demand for technical education, which originally 
led to the fonnation of the City and Guilds of London 
Institute, directed attention to the methods of teaching 
science, (irawring, and other subjects, and to the necessity 
of including science in the curriculum of all grades of 
schools. The methods of science teaching have been 
greatly improved. Exj)crimental w'ork has become 
essential, and methods of investigation and research have 
been applied to the teaching of a number of subjects to 
which formerly tliey would have seemed inapplicable. A 
close connexion has thus been established betw^een the 
workshop and the classroom, and practical instruction is 
now regarded as a necessary part of general education, and 
as no less disciplinary than the merely literary and oral- 
teaching it has partly superseded. This change in the 
school curriculum, and in tho methods of instruction has 
narrowed the true significance of tho term ‘‘ technical ” as 
applied to education. By the term “ technical as com- 
monly used is now understood ‘‘technological” or 
“professional,” and wdiilst technological instruction may 
supplement either primary or secondary education, it is 
necessarily distinct from either. 

Tho conviction has been steadily gaining ground that 
success in manufacturing industry, in the higher walks of 
commerce, and in every imrsuit requiring technical know- 
ledge, depends very largely upon tho thorough and complete 
training of those who are charged with the control of tho 
different kinds of work in which the army of operatives 
are engaged. Intelligent and highly skilled w^orkers are 
indispensable ; but unless they are properly directed by 
efficient and expert officers they can effect but little. It 
is undoubtedly due to the careful training of 
tho masters and leaders of industry that the 
Germans have achieved so large a measure of 
success in different technical jmrsuits. The recognition 
of this fact is slowly but surely infiucncing educational 
thought and action in Great Britain ; but Germany is still 
far ahead in the facilities afforded for higher education, 
and in the advantage taken of tho facilities that exist. 
The number of students in the universities of Germany 
exceeds 31,000, w'hilst in the technical high schools, 
w'hich are of university rank, there are about 10,000. 
In England and in Wales there are not more than 13,000 
students receiving an equally systematic training ; and if 
we include Scotland tho number does not exce^ 18,000. 
Germany has relaxed none of her former efforts, but 
I has been steadily occupied in the enlargement and 
I improvement of her educational institutions. New 
schools have been erected, w^herover and for whatever 
pur|)ose they are needed, equipped with every modern 
appliance for scientific investigation and research. Each 
professional career has its corresponding high school or 
university department. The economy of a wise and 
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liberal expenditure on higher education is a recognized 
fact in German statecraft. 

For those who are intended to occupy the highest posts 
in industrial life, a sound secondary education, supple- 
mented by appropriate university training, is the best 
preparation. It is only in the university or tertiary 
grade of education that specialized or technological 
training for the higher industrial posts should commence. 
At this stage of education, general and professional 
teaching are more closely associated, and the names of the 
faculties of the new universities in the United Kingdom 
will in future indicate the several branches of professional 
work to which the different courses of university study 
are intended to lead. Of late there has Ixjen a marked 
development of distinctly technical instruction in con- 
nexion with the colleges of university rank. The error of 
restricting university studios to a certain limited range of 
subjects, which led in Germany to the establishment of 
technical high schools as institutions distinct from the 
universities, has been avoided. Engineering, in the 
broadest sense of the term, has been recognized as a 
branch of university education of the same order as medi- 
cine or huv. Laboratories and workshoim have for many 
years formed part of the equipment of the principal uni- 
versity colleges. In the statutes of the new University of 
London a sej)arate faculty is assigned to engineering, and 
part of the work of the polytechnic institutes is correlated 
with that of tlio reconstituted University. In Germany 
a now Doctorate in Engineering has been created, 
to bo conferred by the professors of the technical high 
schools. A survey of the field of education shows that 
whilst the difference between technical and genc*ral educa- 
tion is well marked in the primary and secondary stages, it 
is the function of the university to liberalize professional 
teaching, and to afford opportunities for 8i>ccialized study 
and research in the higher branches of knowledge applic- 
able to the practical work of industrial life. (r. ) 

United States. — The line Ixstween technical education 
and other forms of advanced training is not so clearly 
drawn in the United States as in most parts of Europe. 
There is not jn the United States that sharp separation 
in per»onnel or in methods Ixjtwoen the university, the 
military school, and the technical school which exists in 
the United Kingdom, and especially on the Eiirojiean 
continent. The schools of law and medicine in many an 
American university approach more nearly in their require- 
ments and their meth(^s of instruction to the technical 
schools of Europe than to the traditional characteristics 
of a legal or medical faculty. The American universities 
include in their programmes courses in applied science 
which would be regarded in EurojK) as belonging exclusively 
to a i)olytochnic institute. Much of the training of 
engineers and chemical ex^^erts has been accomplished in 
colleges which were established for other pur^wses, rather 
than in distinctively technical schools. In this matter West 
Point set an honourable example. Its courses of instruc- 
tion in military engineering gradually develoijed such a 
high degi^eo of efficiency that they became an admirable 
means for training civil engineers also. What was true 
of West Point was equally true at a later date of 
Annapolis. In like manner the Sheffield Scientific School 
at Yale, and the Lawrence Scientific School at Harvard, 
both founded in 1847 as places for the teaching of theory, 
became by force of circumstances schools of practitioners 
also. Of a similar character were the School of Mines at 
Columbia and the scientific schools at Princeton and 
Dartmouth. The Morrill Act of 1861, for the encourage- 
ment of colleges of agriculture and the mechanic arts, 
caused a large number of other institutions whose work 
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was collegiate rather thart technical in its character^ 
esixscially among the state universities, to establish 
scientific courses, sometimes qf a high degree of merit, in 
order to secure the income to be obtained by compliance 
with its general provisions. These scientific schools, 
private or public, are something i)ecuUar to America. 
They difier from the colleges of England, or the depart- 
ments of philosophy in the universities of the Continent,- 
in basing their course predominantly on the study of 
natural science. They differ on the other hand from the* 
technological sdiools, in teaching theory rather than 
practice, in reducing shop work to a minimum — in short, 
ill not endeavouring to anticipate the kind of things 
that the student will need to learn afterwards, but in 
teaching him the things which he otherwise would not 
learn at all. 

Passing to the more distinctively technical schools of 
the country, whicli emphasize sliop and field work and 
the more practical side of scientific training, we shall find 
it convenient to group them under four heads: first, 
schools of engineering and api>lied chemistry — techno- 
logical schools in the old sense ; sec'ond, schools of 
agriculture and forestry; third, schools of the arts of 
design ; fourth, schools for the teaching of trades. 

The earliest institution of the first group, and for more 
than a generation the only one of this distinctive character^ 
was the Rensselaer ]\)lytec]inic Institute, established at 
Troy in 1824. The next, and in some respects the most 
imjiortant of all, was the Massachusetts Institute of 
Technology, cstablislied in 18G1, but not actually jfaced 
in operation until 1865. In all branches of engincerii’g, 
as well as in metallurgy and applied chemistry, and even 
in biological study, it has maintained a high rank. The 
Worcester Polytechnic was established at about the same 
time, and it was a little later that the Packer endowment 
formed the basis of an excellent tcclniical school at South 
Bethlehem, Pa., knowui by the name of Lehigh University. 
The Stevens Instiiute of Technology at Hoboken was* 
established in 1871. Among the many other foundations 
of a later date the Case Sc’.hool of Applied Science at 
Cleveland, and tlio Sibley College at Coriiell, deserve 
si>ecial mention for the work which they have accom- 
plished ; nor should we omit to name institutes like those 
of Armour at Chicago, or Carm^gie at Pittsburg. 

The colleges of agriculture did not develop either so- 
quickly or so independently as tlie colleges of engineering 
and applied chemistry. The technical training under this 
head iu most of the states was given by adding spec is I 
courses to institutions established for other }.ur].oies. 
Perhaps the most important practical effect of these* agri- 
cultural courses has )»cen the establishment of experiment, 
stations, not so much for the training of exierts as for 
giving to the world the results of exjjcrt work. 8’c bools' 
of forestry represent a more recent development, in which 
Cornell took the initiative, and which Yale has carikd out 
to the highest degree of eltieiency. 

The courses of study in the two groups thus far 
described are intended to be collegiate in their gi-ade ; 
that is, those who desire to enter upon these courses 
are exiKJcted to have a knowledge of mathematics and 
natural science not inferior to that re«|uired in the classical 
colleges, and to present a more or less adequate cc)ui va- 
lent in modern languages in place of the Greek or Latin 
requirement. In such circumstances, these institutions 
give degrees intended to be. in a general way C(.-ordiiiate 
with the bachelorship of arts. In the two following 
groups there is no such general standard of requirement.. 
In fact, each institution has arranged its dt*mands to suit, 
itself, so that there is no American gputein oi technical! 
education, but only a number of isolated institutions. 
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Of the BchoolB of design in the United States, some 
are connected with universities, like the Yale School of 
the Fine Arts. Esiiecially is this true of the architectural 
courses ; for instance, at Cornell, Columbia, and Harvard. 
Others are connected with academies of design. But a 
much larger number were established by jirivate endow- 
ment in the various cities, of which the Cooper Union in 
New York has probably the best-known history and the 
largest fi^id of usefulness. 

The fourth group, of trade schools, may be said to bear 
the same relation to the high school system of the country 
that the schools of engineering bear to the colleges or 
universities. Taking their pui-iils with comparatively 
small preliminary requirements, they give a surprisingly 
good training in the principles necessary for the intelligent 
exorcise of v.irious trades, for the simpler arts of design 
and construction, and for liousehold economy. Most 
conspicuous in this group is the Pratt Institute of 
Brooklyn, founded in 1887. In the number of its jmpils 
it equals the very largest universities of the country, and 
it has shown the utrno.4t activity and succiess in developing 
the stuiy of library management and other lines of work 
nutsidj of the traditional conception of a trade school. 

The movement to introduce manual training into the 
Americrin high schools, which has lieen during the last 
few years oxtremdy successful, is often regarded as the 
equivalent of the ostablishinent of a system of technical 
education on Uie lower secondary grade. This idea is not 
justified. By those who have lieeri most successful in its 
use, iiunual training is made to be what its name implies 
— a trainiw; for the hand, rather than a projioration for 
[^articular lines of industrial activity. In other words, 
they value it for the education which it gives to the 
pwors of perception and muscular control, rather than for 
any specific results which it teaches the diild to achieve. 
It is {lerhaps fair to say that the traditional high school, 
the manual training school, and the trade school may in 
the future bear the same relation to one another which is 
now held by the college, tlie scientific school, and the 
institute of technology. 

Th« boat Biiminaiy of the work of various technologioal sclioola 
in America is found in thv socond volunio of inoiiogi'aphs on 
education in the United States, odited by Nicholas Murray Butler 
for the United States Edueatiunal Exhibit at the Paris KxjiOBition 
of 1900. Especially’ valuable is the cbajiter on acientilic*, technical, 
and etiginotiring education, by T, C. Mendenhall, president of tlie 
Technological Institute, Woi-cester, Mass. (a. T. H.) 

ToeUClf chief town of the district of the same name, 
Uumania, picturescpiely situated on the right bank of the 
river Berlad, 40 miles north-west of Galate. The neigh- 
bourhood of TecucT was the scene of a fierce Imttle in 
1476 b.jtwocn SUq»hen the Groat and the Turks. Popula- 
tion (1805), 11,000; (1900), 13,405. 

T0dcllngfton| a parish and village in the Uxbridge 
parliamentary division of Middlesex, England, 12 miles 
from Hyde l^irk Corner (London), close to the Tliaines, 
with a station oa the Kingston line in connexion with 
the North London and London and South-Western rail- 
ways. Two bridges* were erected in 1889, one for foot 
passengers only. Since 1894 Toddington has been 
governed by an urban district council. The parish church 
of St Alban's, still incomplete, has already cost nearly 
j 630,000. The church of St Mary's was renovated in 
1898. The National Physical Laboratory w^as opened in 
Busliey Hoase here in March 1902. Population (1881), 
6599; (1891), 10,052; (1901), 14,029. 

T#if«ttho4fy Wilhelm von, Baron (1827- 
1871), Austrian admiral, son of Lieutenant-Colonel Karl 
von Tegetthoff, was born at Marburg, in Styria, on 23rd 
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December 1827. After passing through the naval college 
at Venice, he first served afloat in 1846, and in 1848 was 
made an ensign. In 1849 he was present at the blockade 
of Venice, resulting in its surrender. In 1862 he w’as 
promoted to be a l^utonant, and during the Crimean war 
was emjiloyed on a sort of i)olice duty at the Sulina 
mouth of the Danube, which brought him to the favour- 
able notice of the Archduke Maximilian, who in 1864 
had been appointed head of the navy with the style of 
rear-admiral. After some time in a semi-official scientific 
ex].>edition in Egypt, Arabia, and the lied Sea down to 
the island of Swotra, Tegetthoff was promoted to the 
rank of captain of the third class, and in 1858 he com- 
manded the corvette Erzherzog FrUdt^ch on the coast 
of Morocco, then in a very disturbed state. The corvette 
returned to Trieste on the imminence of the w^ar with 
France ; but during 1859 the French fleet commanded 
the Adriatic in vastly superior force, against which the 
Austrians were jiowerleas. After the peace Tegetthoff 
made a voyage to Brazil as aidc-de-canip to Maximilian, 
and in 18G0-63 commanded a largi^ frigate in the Levant 
during the disturbances in Syria, and on the coast of 
Greece or in the Pirmus at the time of the Oj*eek revolu- 
tion. In the end of 1863 he was sent to the North Sea 
as commodore in command of two frigates, with which, 
together with throe small Prussian gunlH)ats, he fought an 
action with the Danish squadron, and though without 
any decisive success, succeeded in raising the blockade 
of the mouths of the Elbe and Weser. The Austrian 
emiHsror answered Tegetthofirs telegraphic despatch by 
another promoting him to be rear-admiral, and conferring 
on him tlie Order of the Iron Crown. In 1 865 he com- 
manded a small squadron in the Mediterranean, and in 
tlie war of 1866 was placed in command of the whole 
effective force of the Austrian navy. With all his efforts, 
however, this was markedly inferior to the Italian force 
opposed to it, and when tlio two fleets met off Lissa on 
20th July, the decisive victory of the Austrians was 
entirely due to the personal superiority of Tegetthf)ff and 
the officers whom he in great measure hod trained. In 
numbers, in ships, and in armament tlui Italians were 
much the more powerful, but they had neither a capable 
chief nor efficient officers. Tegetthoff was iiniiied lately 
})romoted, by telegraph, to the rank of vice-admiral, and 
among tlie many decorations conferred on liim was one 
from his former commander, the unfortunate Maximilian, 
at this time emi^ror of Mexico, whose body was in the 
following year brought home by Tegetthoff. In March 
1868 he was apixiinted head of the naval section of the 
War Office and commander-in-chief of the navy, which 
offices he held till his deatli at Vienna, after a very short 
illness, on 7th April 1871 — in the words of the semi- 
official notice — “ zu friih fur Oesterreich.” (J. K. l.) 

TOflfUClgfgilpftp capita] of the republic of Hon- 
duras, Central America, situated in 14^* 08* N. and 
87* 15' W., at an altitude of 3200 feet above sea- 
level, on the eastern bank of the C'holuteca river, about 
75 miles in a direct line from the Pacific coast. It 
is the largest and finest city of the republic, with a 
population of about 18,000. Until 1880 the seat of 
government of the republic 'was alternately Comayagua 
and Tegucigalpa, but since that date the capital has 
remained in the latter city. It is tolerably well laid 
out, has some fine public buildings, good waterworks^ 
and other modem improvements. The principal church, 
called the Parroquia, is, with the exception of the 
cathedral of Comayagua, the largest and handsomest 
church in the republic. The city is united to Coma- 
yagueia or Concepcion, on the other bank of the Choluteca, 
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by a fine bridge. The latter town ie administratively a 
part of Tegucigalpa. There are in the city a university, 
national institute, colleges, national library, high school 
for girls, school of arts and manufactures, a fine national 
printing office, and other public buildings. 

Tohrdirii or Teheban (the former the true Persian 
pronunciation, the latter duo to Turkish influence), a 
province of Persia, with capital of same name (which is 
also the capital of the Persian empire). It pays a yearly 
revenue of about £100,000, and comprises the districts of 
SaiybulAgh, ShaUridr, Feshavfyeh, Shimrdn, Kasrdn, and 
Veramfn. The first three, situated north-west, west, and 
south of the city of Tehrdn, are very fertile, and supidy 
the capital, pririci^ially with fruit, but also witli grain. 
Shimrdn, the district north of the city, and on the sloj^es 
of the Elburz (rising to an elevation of 12,600 feet) has 
63 villages (one, Tajrish, the seat of the governor, with a 
population of over 3000), which arc much frequented 
during the summer months by the inhabitants of the city 
seeking relief from the great heat. One of the villages, 
Gulhek or Gulahek, but corretitly Kullick (with a guttural 
K, and meaning a small, reedy mere), situated 800 feet 
above the city of Tehrdn and mihis from it, was given 
in fief to the British Government by Fatli Ali Shah alxmt 
1830 for the summer qua'^ters of the British Legation. Zer- 
gendeh, a village adjoining Gulhek, is held in a siniihir 
maiinor by the Kiissian Government, and the llussian 
Leg.ition stays there during the summer. Kasrdn is a 
hilly district north-east of Tehran, with numerous coal 
mines (inferior coal of the Jurassic jxsriod) and streams 
abounding with wilmon trout. The Veramin district, 
south-east of Tehrdn city, has 123 villages, and supplies 
the city and suiTounding districts with wheat, barley, and 
rice. It is watered by the Jdjrikl river, and is considered 
one of the most fertile districts of Persia. 

T0hriin| or TEHEudN, the capital of Persia, about 
70 miles due south of the central point of the southern sliore 
of the Caspian Hea. It is situated on tlic immense gravel 
dejiosit which slo})eB down, with an average fall of al)out 
115 feet j)er mile, from the foot of the Elburz, 8 or 9 
miles north of the city, and extends for 16 miles to near 
Sh.lh-Abdiil-Azfm, 5^ miles south of it. In 1869 the 
Shall decided upon enlarging the city : the old embattled 
mud wall, flanked by a number of round towers, was 
demolished, tlic dry ditch filled up, and an enceinte, 
consisting of a ditch and fifty -eight unequal bastions, 
according to Vauban’s first system, was constructed and 
complete in 1874. The city then took the shape of an 
irregular octagon, and its circumference (a line drawn 
through the salient angles of the bastions) measures 
19,596 metres, or 12*18 miles. The area within the 
bastions is about 7J square miles. There are twelve 
gates, which ai*e closed from two hours after sunset to 
half-an-hour before sunrise. According to observations 
taken in 1895 by British officers in connexion with 
d 2 termining the longitude of Madras, the longitude of 
Tehrdn (British Legation in the northern part of the city) 
is 51" 25' 2*8" E. The latitude of the old telegraph 
office is 35" 41' 6*83" N., and its elevation 3810 feet. 
The northern gates of the city are 282 feet above the 
southern ones. Tehrdn has 6^ miles of tramways (single 
lines), and is connected with iShdh-Abdul-Aziin by a 
single line of railway of one-metre gauge. To tlie 
countries mentioned in the ninth edition of this work as 
being represented at Tehrdn by legations, Belgium and 
Italy have since then been added. The water sup])ly is 
from about thirty undergroimd canals (kanctU) from 
the slopes of the northern lulls, and running 5 to 10 miles 
at ccmuderable deptlis below the surface, and would be 
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ample for the requirements of the population if it could 
be regularly and equally distributed ; but the supply in the 
months of October and November is only about one-half 
of that during March, and much water is lost thiough 
0^)611 ditches and by leakage. The distribution therefoie 
is irregular ; in winter and early spring, when the gardens 
require very little water from the canals, the supply is too 
great, and in summer it is too little. It has been calcu- 
lated that the mean water supjJy amounts to the enor- 
mous quantity of 921,000 gallons per hour all the year 
round, but that, after deducting the quantity wasted in 
distribution, irrigation of gardens, filling tanks and liaths, 
w*atering streets, &c., there remain forty-two gallons per 
head daily during the month of April, seventeen during 
July, August, and 8epteml)er, and ten during October and 
November. Even the last quantity would suffice if evenly 
distributed, but as most of the canals are private property 
and independent of Government or municipal control, the 
distribution is unequal, and it frequently haj^pens that 
when some parts of the city have water in abundance 
others have hardly any. Populatioji about 250,000, 
including 600 Europeans, 4000 Armenians, a like number 
of Jews, 150 to 200 Zoroastriaiis, and a military garrison 
of 5000 to 6000. (a. H.-s.) 

T0iflfnmOUth| seaport and markct-towri, Devon- 
shire, England, in the Ashburton i>arliamciitary division of 
the county, 14 miles south of Exeter by rail. In 1897 the 
harbour commissioners commenced im]>rovements to the 
navigable chaniiel at the entrance to the harbemr. In 
1901, 1224 vessels entered with 172,924 tons cargo, and 
1212 vessels cleared wuth 171,744 tons. A w estern tow’cr 
was added to the church of St Michaers, East Teignmouth, 
ill 1889. Racing and cruising yachts are built here. 
Popul*J'tion (1881), 8496 ; (1891), 8292; (1901), 8636. 

TolfitVp a district town of Russia, Transcaucasia, in 
the government and 63 miles E.N.E. of the towm of Tiflis. 
It stands at an altitude of 2240 feet. It is a very old 
town, founded in 893, and until 1797 was the capital of 
Kahetia, and has several ruins of old forts. In the 
neighbourhood are the Ikaltoi monastciry (Gth century), 
the Shuanty monastery (16th century), and the famous 
Alaverd church, visited by many pilgrims. Wine is 
exported. In 1897 its population was 11,810, cbiefly 
Armenians (9000) and Georgians (2000). 

Tttl0COnya — Telcgony is tlie name now given to 
the hy|H:)tiiosis that oiTspring sometimes inherit characters 
from a previous mate of tlioir dam. Until recent years the 
supposed inheritance of chaiucters acquired by a dam from 
one or more of her former mates was usually designated by 
breeders “throwing back”; by physiologists, “infection 
of the germ,” or sinqJy “infection.” The doctrine of 
“ infection,” like the somew’hat allied doctrine of “ maternal 
impressions,” seonis to Ixs alike ancient and widespread. 
Evidence of the antitjuity of the belief in “maternal imjires- 
sions ” wx* have in Jacob placing j>eeled rods IxJore Lai tail’s 
cattle to induce them to bring forth “ ring-straked sixH'kled 
and si>otted ” offspring ; evidence of lln^ anti<piity of the 
“infection” doctrine we liave, according to s<jme writtus, 
in tlie practice amongst the Israelites of rc<|uiririg the 
childless widow to marry her decreased husband's brother, 
that he might “raise up seed to Iiis brother.” Whatever 
may have l)Oon the view's of sto<;kowners in tlie remote 
past, it is certain that during the Middle Ages the belief 
in “infection” was common amongst brei*dcrs, and that 
during the last tw*o centuries it met with the general 
approval of naturalists, English breeders Injing esjHJcially 
satisfied of tlie fact tliat the offspring frequently inherited 
some of their characters from a former mate of the dam, 
while both English and Continental naturalists (ai>i»arently 
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without putting the assertions of breeders to the tost 
of experiment) accounted for the “throwing back* by 
Baying the germ cells of the dam had been directly or 
indirectly “ infected ** by a former mate. It is noteworthy 
that Agassiz, Darwin, Carpenter, and Romanos were all 
more or loss firm believers in the doctrine of infection, 
and that a few years ago, with the exception of Professor 
Weismann, all the loading biologists had either subscribed 
to the telegony doctrine or admitted that “infection of 
the germ ** was well within the bounds of possibilities. 
Even Professor Weismann did not deny the possibility of 
tho oftsi)ring throwing back to a previous mate. Tho 
widespread belief, he admitted, “may be justifiable 
and founded on fact,** but he was careful to add that 
“only the confirmation of tho tradition by methodical 
investigation, in this case by experiment, could raise tele- 
gony to tlie rank of a fact.** In assuming this attitude 
Professor Weismann decidedly differed from Mr HcrWfc 
Spencer, who some years ago mentioned that he had 
evidence “ enough to prove the fact of a previous sire 
asserting his influence on a subsequent progeny.’* 

The importance of determining whether there is such 
a thing as telegony is sufficiently evident. If^a mare or 
other female animal is liable to bo “infected** by her first 
or by subsequent mato.s, telegony will rank as a cause of 
variation, and breeders will bo justified in believing (1) 
that pure-bred females arc liable to bo “ corrupted ** when 
mated with sires of a different brood ; and (2) that inferior 
or cross-bred females, if first mated with a high-class sire, 
will thereafter produce 8a[)erior offspring, however inferior 
or cross-bred her subsequent mates. If, on the other hand, 
“infection of the germ ’* is inqiossiblo, telegony will not 
count as a factt>r in variation, and breeders will no longer 
bo either justified in regarding mares and other female 
animals as liable to bo “ cornipted *’ by ill-assorted unions, 
or bonefitocl by first having offspring to a high-class, or 
it may bo more vigorous, mate. Though, according to 
brooders, ovidonco of tehigoiiy has been found in nearly 
all the difteront kinds of doiiioatic mammals and birds, 
most stress has been laid oh instances of “ infection ** in 
the hr)rs.:i and dog families. 

Tdetjony hi the Horse Family , — Beecher at the end 
of tho 17th century pointed out that “when a mare 
has had a mulo by an ass and afterwards a foal by a 
horse, there are evident marks on tho foal of tho mother 
having rotaincsi some ideas of her former i>aramour, 
tho ass.** That mares used in mule breeding are liable 
to be infectotl is still widely believed, but irrefragable 
ovidonco of the influence of the ass persisting, as Agassiz 
assuiried, is conspicuous by its absence. Darwin says, 
“ It is worth notice that farmers in south Brazil 
. . . are convinced that marcs which have once borne 
mules whon subsequently put to horses are extremely 
liable to proiliice colts strqMjd like a mule** {Aninuih 
ami Plants^ vol. i. p. 436). Baron do Parana, on the 
other hand, says, “I have many relatives and friends 
who have largo establishments for the rearing of mules, 
whore they obtain from 400 to 1000 mules in a year. In 
all those establishments, after two or three crossings of 
the mare and ass, the* breeders cause the mare to be put 
to a horse ; yet a purc-bred f<ml has never been produced 
resembling either an ass or a mule.” 

The prevalence of the belief in telegony at the present 
lay is largely due to a case of supposed infection reix)rtod 
;o tho Royal Society in 1820 by Lord Morton. A chest- 
lut mare, after having a hybrid by a quagga, produced 
^ a black Arabian horse throe foals showing a number 
>f stripes — in one more stripes were present than in 
ho quagga hybrid. The more, however, the case so 
ntiinately associated with the name of Lord Morton ie 


considered, tho less convincing is tihe evidence it afferdr' 
in favour of “ infection.** Stripes are frequently seen in 
high-caste Arab horses, and cross-bred colts out of Arab 
mares sometimes present far more distinct bars across the 
legs and other zebra-like markings than characterize the 
subsequent offspring of Lord Morton’s seven-eighths- 
Arabian mare. In tho absence of control experiment- 
there is therefore no reason for assuming I^rd Morten s* 
chestnut mare would have produced less striixsd offspring 
had she been mated with the black Arabian before giving 
birth to a quagga hybrid. To account for the striiies on 
tho subsequent foals, it is only necessary (now that tho^ 
principles of cross-breeding are better understood) to 
assume that in tho cross-bred chestnut mare there lay 
latent the characteristics of the Kattiawar or other Indian 
breeds, in which stripes commonly occur. Dar-win and 
others having regarded Lord Morton’s mare as affording,’ 
very strong evidence in 8 U 2 qx)rt of the infection hypothesis,, 
it was considered some years ago desirable to repeat Lord 
Morton’s exixsriment as accurately as possible. The- 
quagga having become extinct, a number of mares were 
put to a richly striped Burcholl zebra, and subsequently 
bred with Arab, thorough-bred, and cross-bred sires. 
Other mares w'ero used for control experiments. Thirty 
marcs put to a Burchell zebra j)n duced sevonteeu 
hybrids, and subsequently twenty pure-bred fcals. The 
mares used for contrd exi)eriment8 })roduccd ten jmre-bredl 
f(als. ITiiliko Lf»rd Mortons quagga hybrids, all the 
zebra hybrids were richly, and sometimes very distinctly 
strijied, some of them having far more stripes than their 
zebra 2 >arent. Of the subsequent ff als, three out of High- 
land mares presented indistinct markings at birth. But 
as equally distinct markings occurred on two puro-bred 
Highland foals out of mares which had never seen a 
zebra, it was inqiossible to ascribe the strq^es on the f( als 
born after zebra hybrids to infection of their resj ectivo 
dams. Further, tho subsequent fcals afforded no evidence 
of infection, either in the mane, tail, hoofs, or disjwsition. 
Of tho pure- bred foals, t.e., the foals by pure-bred sirea 
out of mares which had never been mated with a zobra^ 
two were 8trii)ed at birth and one acquired strii>es later — 
they wore revealed as the foal’s coat was slied. Moreover, 
while the faint markings on tho foals born after hybrids 
conqdetely disa 2 >poarod wnth the foals* coat, tho stripes 
on the throe pure-bred colts persisted. One of the per- 
manently strijHjd colts, a bay, was out of a black Shetland 
mare by a black Shetland sire, one was by a dun Norwegian 
pony out of a roau-colourcd Arab mare, while the third w’as 
by a Norwegian ]>()ny out of a half-bred bay Arab mare. 
It has been asserted by believers in telegony that evidence 
of infection may ajqxjar in the second though not present 
in the first generation. By way of testing this assump- 
tion, a bay filly, the half-sister of a richly Htrii3ed hybrid, 
was jmt to a cross-bred Highland pony, and a Highland 
mare, while nursing her hybrid foal, was put to a colt the 
half-brother of a hybrid. The result w*as two filliea 
which in no single 2 )oint either suggest a zebra or a zebra 
hybrid. Similar results having been obtained with horses 
and asses, there is no escaj»e from the conclusion that the 
telegony tradition is not confirmed by such methodical 
investigations as were suggested some years ago by Pro- 
fessor Weismann. (See Cossab Ewakt, The Penycuik 
Expervmmte, 1899.) 

Telegony in Dogs , — Breeders of dogs are, if possible, 
more thoroughly convinced of the fact of telegony than 
breeders of horses. Nevertheless, Sir Everett Millais, a 
recognized authority, has boldly asserted that after nearly 
thirty years’ exjierience, during which he made aU sorts 
of experiments, he had never seen a case of telegony. 
Recent experiments support Millais’s conclusion* Two of 
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the purest breeds at the present day are the Scottish 
deerhound and the Dalmatian (spotted carriage-dog). A 
deerhound after having seven pups to a Dalmatian was 
put to a dog of her own breed. The result was five pups, 
•which have grown into handsome hounds without the 
remotest suggestion of the previous Dalmatian mate of 
their dam. A similar result was obtained with a deer- 
hound first mated with a retriever. Many accidental 
^experiments on telegony are made annually with do^. 
Two such experiments may be mentioned. A bkek- 
hrindled Scottish terrieiHbelonging to a famous breed had 
■first a litter of pups to a curly-haired liver-and-white 
oocker-spaniel. The pups were spaniel-like in build, and 
of a brown-and-white colour. Subsequently this terrier 
had pups to a black-brindled terrier. All the pure-bred 
pups were typical terriers, and evidence of their dam 
having escaped infection is the fact that three of them 
proved noted prize-winners. The subject of the second 
xindesigned experiment was a wire-haired fox-terrier. 
In this case the first sire was a white Pomeranian, Hie 
eecond a cross-bred Irish terrier. Having had ample 
opportunity of being “corrupted,” the fox-terrier was 
mated with a priise dog of her own strain. The result 
was three pups, all in make and markings pure terriers, 
and one of the three was regarded as an unusually good 
specimen of the breed. 

Experiments with cats, rabbits, mice, with sheep and 
cattle, with fowls and pigeons, like the cx]X3rinionts with 
horses and dogs, fail to afford any evidence that offspring 
inherit any of their characters from iirevious mates of the 
dam ; t.c., they entirely fail to prove that a female animal 
is liable to be so influenced by her first mate that. 
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however subaequently mated, the offspring will either in 
structure or disposition give some hint of the previous 
mate. In considering telegony it should jierhaps be 
mentioned that some breeders not only believe the dam 
is liable to be “ infected ” by the sire, but also that the 
sire may acquire some of the characteristics of his mates. 
This belief seems to be es|)ecially prevalent amongst 
breeders of cattle ; but how, for example, a long-liorncd 
Highland bull, used for crossing with black hornless 
Galloway cows, could subsequently get Galloway-like 
calves out of pure Highland heifers it is impossible to 
imagine. 

In conclusion, it may be ix)inted out that it was only 
natural for breeders and physiologists in byegono days 
to account for some of their results by the “ infection ” 
hypothesis. Even now we know surprisingly little about 
the causes of variation, and not many years ago it was 
frequently asserted that there was no such thing as 
reversion or throwing back to an ancestor. But even 
were the laws of heredity and variation better under- 
stood, the fact remains that we know little of the origin 
of the majority of our domestic animals. On the other 
hand, from the experiments of Mendel and others, wo 
now know that cross-bred animals and ])lants may present 
all the characters of one of their puro-bred pirents, and 
we also know that the offspring of what are regarded 
as purc-bred i)arents sometimes revert to remote, it may 
be quite different, ancestors. The better we understand 
the laws of heredity and variation, and the more wo learn 
of the history of the germ cells, the loss need will there 
be to seek for explanations from telegony and other like 
doctrines. (j. c. e.) 
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M any improvements have been effected in the art 
of electric telegraphy since the article on Tele- 
graphy was written for the ninth edition of this Encyclo- 
psedia (see volume xxiii. p. 112). Considerable progress 
has been made towards an understanding of the nature of 
the physical •operations accompanying the propagation of 
an electric current along a conductor, and much has been 
done in making practical applications of electrical dis- 
coveries in telegraphy. These will bo briefly discussed 
under four headings: (i.) Theory, (ii.) Land Telegraphy, 
(iii.) Submarine Telegraphy, (iv.) Wireless Telegraphy. 

I. Theory, 

The theory of the electric telegraph enuncktod by 
W. Thomson (Lord Kelvin) in 1855, which lias been of 
great importance in Atlantic and cable telegraphy gene- 
rally, has now becomo merged in a wider theory of which 
it forms an extreme case. This wider theory is founded 
upon Maxweirs theory of electromagnetic radiation, and 
may be accordingly termed the radiational theory. Tho 
latest type of electric telegraphy, usually termed “wire- 
less,” which has been developed from Hertz’s experi- 
mental researches, also comes under tho wider theory. 
The principal diiO^culties are concerning tho various 
functions of wires. Tho fundamental radiational part is 
comparatively easy. Electric telegraphy is done by means 
of electromagnetic waves tlirough the other differing in no 
ossentkl respect from radiation from tho sun. This in- 
volves a flux of energy through tho ether, travelling at the 
enormous speed of 30 earth quadrants, or 3 x 10^^ centi- 
metres per second, which speed will bo denoted here 
by V. The energy arriving at the earth’s surface may 
be measured by its heating effect, but in transit it is 
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measured by the product of tho density of tho energy 
into its speed, that is, by 21V, if 2T is the density. In 
Maxwell’s theory of light it is half electric cmirgy, say 
U « |cE2, half magnetic energy, T « iftH*-. Here K and 
H are tho intensities of the electric and magnetic forces, 
and /A c arc cthcrial constants. It is a general property 
of clastic waves that, to be transmitted without i-eflection 
in transit, the two energies concerned should bo equal. 
In this case, therefore, /aIP — cE-, and E = (/x/r)iH. The 
ratio (/a/c)^ is the same as /av, as may be proved by 
adjusting tho vectors E and H so that the Inao circuital 
laws of electromagnetics shall be simultaneously obeyed. 
To secure this result, E ~ /avH, and E and H nuist be ])er- 
l^ndicukr to one another and to tho direction of proptiga- 
tion. If a watch indicates three o’clock, and tin? big hand 
stands for E and the small hand for H, then tlio flux of 
energy is straight through tho watch from front to back. 
These properties liold good in all parts of plane waves. 
It is convenient to think of a skb wave. Let the ether 
between two })arallcl planes be the seat of uniform E and 
uniform H, rdated as above, and in the plane of the slab. 
This being the state of things at a given moment, electro- 
magnetics asserts that the slab of E and H will move 
through the ether (when stationary) iieriiondicukr to itK(?lf 
at speed v, unchanged, and carrying all its ]»roj)ertics with 
it. It is not known wliat /a and c are se])arately, but 
ficv ^ « 1 connects them. Also tho prciduct /iv is known 
in terms of resistance, being an impedance equivalent to 
30 ohms; and cv is the equivalent conductance. The 
electric dispkeement is D » cE, and the magnetic induction 
is B == fiH. 

A little later the concrete forms of these equations will 
be wantcxl. If a condenser of permittance S has a charge Q 
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under tiie voltage T, then Q->Sy. Tlu& is the concrete 
form of D B cE for a unit cube, for Q ie the total displace* 
ment through the condenser, and V the line integral of 
£, which is therefore the voltivity, whilst c, corresponding 
to S, is the permitivity. The energy of the condenser is 
ISV^. This is the space integral of JcE^. Similarly, if 
P is the total induction through a coil of inductance L 
uu^r the gausaage 0, then P««LC. This is the concrete 
form of So /a is the inductivity, and H the 

gaussivity, C being the lino integral of H. The energy 
of the coil is which is the space integral of 
It is important to bear in mind these relations of the 
concrete and the specific, for they appear frequently in 
telegraphic theory. 

There may be any number of slabs of the above kind, 
separated, or in contact, of any depths and any strengths. 
But if E - /avH in all, they will all behave alike, iude|)en- 
dontly of one another. This is expressed by 

Ea:/*i7H=yi[i-a'/v), (1) 

where f{i) expresses the state at the piano a?=0. If E 
and H do not change in direction from one slab to another, 
the radiation is plane-polarized; the plane of polariza- 
tioTi is the plane of H. But the direction of E (and witli 
it that of H) may vary from slab to slab in any way wo 
like. Then the radiation is circularly, or elliptically, or 
heterogeneously polarized, the last being, in the average, 
equivalent to no iK)larization. In all cases the behaviour 
of individual slabs is the same. The disturbance is 
vibratory in solar radiation, but in telcgrai)hy this is 
not necessary. We may have waves in which E and 
H do not cliange at all. It is the progression through 
the ether that is the wave, not accidental vibration. 
There is, it may bo noted, no change from electric to 
magnetic energy anywhere in this sort of radiation. 

We can make an immediate application to telegraphy. 
The slab was above considered to extend ii:dolinitely. 
But let the tubes of displacement be confined between 
a pair of parallel perfectly-conducting plates ujwn which 
they terminate periKjndicularly. The tubes of induction 
are unchanged. One plate is positively, the other nega- 
tively, electrified to surface density D. In virtue of the 
perfect conductivity, this terminated plane slab will behave 
exactly like the complete one ; that is, wc may send any 
radiation wo like along between the plates, unchanged in 
transit. This is a rudimentary case of distortionless tele- 
graphy along a pair of conductors. But the plates need 
not be infinitely extended, nor need they bo fltit. They 
may become a pair of cylinders of any form of section. 
The throe most important cases arc ; (1) a pair of parallel 
wires; (2)»*Wwire suspended parallel to a flat conductor, 
the earth ; (3) a wire inside a cylinder surrounding it. In 
all cases the displacement goes from one conductor to 
the other through the ether between thorn, leaving one 
and reaching the other perpendicularly, and its distribution 
is to be calculated as in two-dimensional electrostatics. In 
all cases the lines of H cut the lines of E }>erpendicularly. 
They therefore make complete circuits round one or other 
conductor. In all cases E ftvH. 

If we consider only a unit tube of flux of energy (a 
beam) there is no difference from the radiational case first 
considered. The complications due to the varied distri- 
butions of E and H in their plane are avoided by express- 
ing results in terms of the concrete V and C. The lino 
integral of E in any wave plane from one conductor to 
the other is V, the line integral of H in a circuit of 
magnetic force is C. llien we have 

V=Li<J=Fy-ar/r); (2) 

C=Si?V; iSV»*iL0*. (8) 

The additional L and S are the indnctance and per- 
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mittance per unit depth of the wave, or per unit length 
of the conductors. 

The use of conductors will now be seen partly. They 
serve to guide a wave along from place to place without 
loss, and with a limited amount of energy. Without 
them, the complete plane wave would be required. If 
not complete, it will spread out over all s|)ace. This is, 
in fact, what occurs with solar radiation. Although the 
small curvature makes the radiation practically plane 
waves, yet they are really expanding spherical weaves. 
The energy is conserved, and therefore its density varies 
inversely as the square of the distance from the sun’s 
centre, whilst E and II vary inversely as the distance. 
This is the attenuation. 

The transition from plane to spherical waves is shown 
by the theory of waves along conical conductors. Let 
there be two coaxial conical conductors with a common 
ajjex O. Let the semi-vertical angles be 6^ and 6^ The 
displacement is to go from the inner cone to the outer 
symmetrically in spherical sheets centred at O. The 
induction as usual is to be j)erpeiidicalar to the dis- 
})lacomont, therefore in circles round the inner cone. 
As before, make E = Then tlie wave will run 

along between the cones at speed v, attenuating in transit 
like solar radiation. We may vary the angles of the two 
cones as we please. An important case is got by making 
one angle ~ 0, the other B^-hr , this gives the case of 
a flat plane with a vertical wire jjrojecting from it at O, 
and the waves are hemispherical, llie displacement goes 
from the wire to the plane in quadrantal sectors. This 
gives “wireless” telegraphy, like that of Lodge and 
Marconi, though more perfect, having ideal conditions. 
Signals made at O will be sent out in hemispherical 
waves quite undistorted, though attenuating as they cx- 
jiand. They are guided by tljo wire and by the i)lane 
representing the surface of the sea. If the wire /is of 
finite length reflected pulses are generated ; the waves 
sent out then become vibratory, of a frcciuency and wave 
length determined by the length of the wire. If the 
angle of one cone is and of the other 

we get complete spherical waves uix)n a wire, generated 
at O. If the wire is of finite length the terminal reflec- 
tions make it become a sort of Hertzian vibrator. 

Comparing the case of the cylindiical wdres with the 
so-called “ wireless ” case, though there is little diifereuce 
in theory, there is great difference in practice. Using 
wires, we can send radiation anywhere we like in small 
quantities without loss. One wire and earth is enough, 
but two parallel wires are preferable, to avoid certain 
interferences. Were it not for the resistance of the wires, 
and a little disturbance and loss in turning corners (for 
the wires need not be straight), telegraphy with wires 
would be })erfect, by any path to any distance. But in 
“wireless telegraphy,” though no expensive connecting 
wires are required, w^hich gives a remarkable freedom in 
oertaiu ways, there is enormous loss, and enormous {lOwer 
is required to send workable signals across the Atlantic, 
since tliey are being sent simultaneously everywhere. But 
for this loss by expansion and by resistance, and possible 
unsettled inteHerenoes, there is no reason to limit the 
distance. The course of a wave, round the earth can be 
easily followed graphically. 

When a wave sent along wires comes to a sharp bend 
in the circuit, a new wave is generated at the bend. 
This, combined with the old wave, forms the wave aiter 
passing the bend. There is a rq)id accommodation of Uie 
wave round the wire to the new direction. But if the 
beading is continuous, instead of abnq>t, tibe acoonunoda- 
tion goes on continuously also. The reseon is that ^e 
electrification cannot leave the wues, so Uie wave in close 
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proximity muatt acoommodate itaelf to them. A part of 
the wave, however, really does go off iato apaoe with some 
loss of energy at a sharp comer by its own natural 
tendency to keep going, but the wire serves to guide the 
disturbance round the corner as a whole, by holding on to 
the tubes of displacement by their ends. This guidance 
is obviously a most important property of whes. 

There is something similar in wireless” telegraphy. 
Sea water, though transparent to light, has quite enough 
conductivity to make it behave as a conductor for Hertzian 
waves, and the same is true in a more imjierfBet manner 
of the earth. Hance the waves accommodate themselves 
to the surface of the sea, in the same way as waves follow 
wires. The irregularities make confnsiom, no doubt, but 
the main waves are pulled round by the curvature of the 
earth, and do not jump off. There is another considera- 
tion. There may jiossibly be a sufficiently conducting 
layer in the upper air. If so, the waves will, so to 8|Hjak, 
eatch on to it more or less. Then the guidance will be 
by the sea on one side and the upper layer on the other. 
But obstructions, on land especially, may not be con- 
ducting enough to make waves go round them fairly. 
Then waves will go partly through them. 


The effects of the resistrince of the guides are very complicated 
in general, and only elementary cases can bo considered here. 
Considering the transmission of plane waves in the ether l>ouiidtHl 
hy mmllel cylinders ; first imagine the ether to be electrically 
conaucting. Then 


(in 

dx 


a-E + c 


dK 

(ir 


or 


(IC 

dx 


= KV + S‘ 


dV 

dt* 


(4) 


expresses the first circuital law, and 


(/E^ rfll 
dx ^ dt* 


or 


dx dt 


(5) 


expresses the second. The additional quantities here are I* the 
oouductivity, and K the conductance per unit length along the 
wires. The effect is to waste energy at the rate jwr unit 
volume, or KY^ per unit length. It is wasted in heating the 
medium or matter in it, according to Joule’s law. Two other 
effects occur, viz. , attenuation of the wave in transit, and distortion, 
or change of shapts due to reflection in transit. The attcmialiou 
cannot be prevented, but the distortion cam For let the medium 
be conducting magnetically, so that is the waste T)er unit 
volume, and KG’* the corresponding waste i)er unit length. This 
g is analogous to and R to K, Then instead of (.5) above, wc 
shall have 




dY 

dx 


RC + K 


dO 


dC 


( 6 ) 


These are of the same form as (4). So, if there ho no electric 
conductance, but only the new magnetic conductance, the wave of 
H will be distorted in the same way as that of E was before, ami 
the wave of E in the same U'ay as that of II was before, and there, 
will be attenuation similarly. But if the two conductivities 
coexist, though the attenuations are additive tlic distortions are 
combative, and may therefore destroy one another. This occurs 
wheuR/L=K/8, or glfi—klc. The solution expressing the trans- 
mission of a plane wave is now 

E = mvH = - xlv\ (7) 

or 

V = LrC = f-w/L P(^ - x/v). (8) 

The meaning is that signals are transmitted absolutely without 
distortion, every slab independently of the rest, but with attenua- 
tion in transit according to the time factor e-W/n 
This would be very curious, even if it could only l)o imagined 
to be done by means of the imaginary magnetic conductivity. 
What is even more remarkable, however, is that it can lie closely 
imitated by means of the real electric resistance, not of the 
medium outside the wires, but of the wires themselves. Abolish 
g altogether, but keep in B, which is to mean the steady resistance 
of the conducting guides per unit length, previously taken os zero. 
Then 

-^=KV+S^, and .^=BC + I.^ (9) 

<U dx dxdt 

are still the proper equations in certain oircumstanocs, to be 
mentioned later. Thus equation (8) is still the result, f.e., distor- 
tionless propagation along wires. The waste EC’* is now in tlie 
wires, instead of outside. It equals the other waste KV*. It 
follows that any ordinary telegntpn circuit may be mode approxi- 
mately distortionless by adding a . certain amount of leakance, or 


leakage conduetdW; for it has L, S, and R already, and a little 
K. Incroase K until K/S=sR/L. Then the distortion, which may 
be excessive at first, w'ill gradually disapiiear, and the signals will 
be restored to tlieir proper shajio, but at the expense of inorea^ 
attenuation. If K be increase further, distortion will oome on 
again, of the other kind ; for at first E was in excess, but now K is. 

For example, if E is 1 ohm per kilom., and Less 600 dims, then 

i 80 K->=860,000 ohQw per kilom. 


This is the insulation resistance required. Also, the attenuation 
in the dwtanew x is or ; that is, from 1 to €"Mn 600 

kilom. to in 1200 kilom., and so on. 

To understand the reason of the disappearance of the distortion r 
concentrate the resistance of the w'ira in detached lumps, with no 
resistance between them. Let each resistance bo r. Similarly 
concentrate the leakance, each leak being k. Then, between the 
r’s iuid It’s there is natural miattenuateu distortionless propaga- 
tion ; so we liave only to examine what hap|)ens to a slab wave in 
j^sing by one of the >•’8, or one of the Zr’s, to see the likeness and 
difiercnce ol their effects on V and C. First let a positive wave 
be passing ?\ Let V#, V3 be corresponding elements in the 
incident, reflected, and transmitted waves. Then the conditions 
are 


Vj-fVfl^Va-HrO:,, Ci4 Ca^Cs, (10) 

ami, since Vi = LvCi, V2= -LrCa, V3=LfC3, wc have the results 
Vs 1 
Vi“'iTV/‘2LV 


Y,r.V2 + V3. 


( 11 ) 


The second of these equations shows that the electrification (and 
displacement) is conserved. The first shows the ratio of the 
transmitted to the incident wave. The incident clement, on 
arriving at ?*, divides into two, both of the same sign as regards Y ; 
one V3 goes forwards, the other Vo backwards, increasing the elec- 
trification behind. Now suppose a slab wave jiasses by n resistances 
in sucueasion in the distance such tliat ?ir:=}ix, tlien the attciiua- 
tiou proiluced in the distance x is the ]>ower of Vs/Vj, and in 
the limit, w'hcii n is made co, it becomes This is when 

tboiv is no leakag('. 

Next conwider tlic eflect of a single leak. The conditions are 


Cj 4* C2 = C3 + kV 3, 
and the resulfs are ^ 

Yb _ I ^ 

Vi 1 -hipsv 


YxfV 2 -Y 3 , 


Ci=sCa+C3, 


( 12 ) 

(18) 


Herr the, second result shows that the induction is conserved, 
instead of the displacement. A part of Cj is thrown back and 
increases C I'tOiiua the leak. The complete attenuation in the 
distaiic(i X, by siirlla** reasoning to the above, is when 

there is leakage without resistance in the wires. 

To compare the two cases ; in the first, part of Vj is reflected 
positively and ])art of Cj negatively, in passing a resistance ; and 
111 the 8«t:ond, part of Yj is reflected negatively and part of C, 
positively. The effects are opposite. So if the resistauee and the 
leak eoexi.'^l, there is j^artial eaneellution of the reflection. This 
comt»ensiitiou becomes perfect when r and k aiv infinitely small 
and ill the ])roiK>r ratio. Then there is no reflection,' though 
increased attenuation. So witii K and K uniformly distributed 
there is no rcflcelion in transit anywhere, provided K/L--K/S. 
The uttcnuatioii in the, distance x is now 

If the circuit stops anywhere, what liajijicns to the wave depends 
upon the electrical comlitions at the terniiuus. If it is a short 
circuit, then the resultant V = 0 is imposed. This coitS^ complete 
jiositivc reflcc.tion of incident V, and negative of C.* If insulated, 
then the resultant C = 0, and there is Tiositive reflection of incident 
C and negative of Y. A remarkable case is that of a terminal 
resistance, say Ki. Then 

Vj = L/’Ci, V2.=:-I.rC2, Vi-f* V2=sKi(Ci-f Ca) (14) 


are the conditions. So the i-eflected wave is given by 


V2 Ei - L v 
V\~‘ ki -i- Lv" 


(15) 


V is rcfl<'cted positively when Ei>Lr, and negatively* v.‘hen <Lt\ 
If R]=Lr, there is no rcflc»-lion. Tlie energy ol the M*ave is 
a’lsorljod hy the resistance. So we attain not only perfect trans- 
mission, but also jierfect reception of signals. 

The above method of traating resistance and leakance by isolated 
resistances and leaks may bo applied to find out what in general 
hapiKins when there is either no leakage or else no resistauee in a 
eontiiiuous circuit. Suppose, for example, tlicu’e is no leakage. 
Given a charge anywhere, initially without current, how will it 
behave ? If there were no rosi-sUnce, it would immediately split 
into two ; one with positive magnetic fonjo wfUild move to the 
right, the other with negative magnetic force would move to the 
left, botli at speed v. Now this is also exactly wliat happens in a. 
resisting circuit at the first moment, namely, the generation of a. 
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pair of oppositely travelling pure electromagnJfiSB* slab waves. But 
tills state does not continue, because the resistance causes a con- 
tinuous partial reflection of the two waves. This may be studied 
in detail by easy numeiical operations when we concentrate the 
I'esistanoe of the circuit at a number of eauidistant points. The 
result is as follows : — Let V© be the original state of V of depth a, 
‘Then at a certain time t the distribution consists first of two heads 
at distance 2vt apart These are two pure clectroniagnetlc waves, 
joi depth tf, travelling at speed r. They are the attenuated 
remains of the initial waves ^Vo=VssLvC, and JVo=sV=: -Li’C. 
Between them is the rest of V©, cost behind by reflection as 
khe two waves progress. In time the heads attenuate to insignifl- 
.cance, and there is left the widespi'cad diffused state of V, having 

maximum at the centre. It then tends to obey the Fourier 
'law of diffusion. 

If, on the other hand, there is no resistance, then the effect of 
ithe leakance alters the nature of the disturbance lietween the 
Pleads. V is positive in the heads, which are nearW as before, but 
‘negative in the intervening space. Now in the former case the 
^charge or integral of SV was conserved. Suppose Q was the 
/original charge. Then is the amount in each head, and 

the rest of Q is diffused between them. But in the second ease 
iiiie charge in each head is and the total charge at the 

{Same moment is So we know the amount of negative 

/charge between the two beads. 

If the initial state is a pure slab wave Y©- Lt<]!o, it goes on moving 
jw a pure wave, but attenuating, and casting a tail b(diind it, the tip 
of which travels backwards at 8i»eed v. The tail of V is eveiywhei-o 
positive, and the tail of 0 is everywhere negative at first and until 
ithe head has attenuated very considerably, when by diffusion in 
ihe tail itself and attenuation it l>oconics j^sitive, first near tlie 
head and later all the way to the middle. The ultimate result is 
fk widely diffused state of V symmetrical with rcsj)ect to the origin. 
Inhere V is a maximum and C zero, wliilafc elsewhere C in all i>osi- 
iive on the right side and negative on the left, in accordance with 
^ho diffusion law. 

It is now necoflsary to consider what 11, the resistance, 
means in the above theory. The remarkable property of 
guidance has been noticed, and also that 11 in the wires 
acts oppositely to K outside in reflective power, so that 
they may neutralize. But there is another remarkable 
property of wires to be mentioned. They are conductors 
truly, but it is for conduction or guidance of the wave 
outside them, in effect, in all the above. Do they con- 
duct the wave similarly inside ? Not at all. So far from 
doing that, they obstruct it. If a plane wave strikes 
flush against a perfect conductor it is wholly reflected, 
and with any good conductor it is mostly reflected. 
When a wave is sent along a wire, a purely sufx$rflcial 
conduction is first of all concerned. The boundary of the 
wire is exposed to magnetic force tangentially. Now, 
suppoi^^the wire is really a conducting dielectric, like 
the niedium outside it in cases before considered. 
Then the magnetic force impressed upon its boundary 
will send an olebtnpiagnetic wave inwards. This wave 
will bo nearly of the same type as the plane wave in 
the medium outsjtfe, when there is electric conductivity 
there, if the conductor has a plane boundary. If it is 
a wire, the wave will be cylindrical, with complications 
accordingly. But there is no difference in principle. 
So the transit of the plane wave along tlie wire out- 
side it causes the transmission perpendicularly into the 
wire of another wave, and just as the former suffers 
positive reflection of H and negative of E in transit, 
80 does the secondary wave which, so to speak, leaks into 
the wire afld converges to its axis. 

But though there is no differonco in principle, there is 
a very great difference in practice. The external con- 
ductivity is usually very small, and a wave can go a long 
way wi^ little change. But the internal conductivity is 
relatively very large indeed. Hence if an impulsive wave 
enters the wire at its boundary, its ** head,’’ in the sense 
used above, attenuates to nothing almost at once, and the 
wave becomes of the diffusive kind. The magnetic indue- • 
tion therefore diffuses into the wire according to Fourier’s 
law of diffusion. The time interval needed to effect 
any operation varies as the product where /x is the 
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inductivity, k the conductivity, and a the radius of the 
wire. This diffusion is nothing like the elastic wave 
outside from which it results. It is to be regarded, in 
the main, as a purely local phenomenon. The electric 
force in this transverse wave is axial, or parallel to the 
axis of the wire. Energy is wasted in the wire at the 
rate kW per unit vol. The transverse wave has no 
direct action upon the main wave outside the wire from 
which it is derived, but its indirect action may in time 
become very great, namely, the distortion and attenuation 
of the main wave before considered. 

Metals vary considerably in the facility with which 
they are penetrated. Iron and copper are typical 
examples. Although k is six times as great in copper 
as in iron, yet fM is 100 or 200 times as great (for small 
H) in iron as in copper. So iron is muoh more difficult 
to penetrate than copper ; and it takes a far longer time 
to sot up the state of steady current in iron if the wires 
are of the same size. When it is reached the steady 
current in iron is only one-sixth of that in copper, if the 
impressed voltage be the same. It follows that under 
the action of an alternating voltage the wave-train enter- 
ing the iron will attenuate much faster than that 
entering the copper. In either case, increasing the 
frequency of alternation removes the current from the 
interior tow^ards the boundary, shortening the wave-length. 
The tendency is tow^ards skin conduction. The attenua- 
tion is so rapid in going inwards that only one wave- 
length in the wire itself need be considered. This may 
]>e confined witliin a mere skin. Then the interior might 
bo all scooped out without making any sensible difference. 
With Hertzian waves a mere film may be sufficient. 
These waves (outside) may be of the order of a few 
metres long, and the deriv^ wave inside of microscopic 
length. With telephonic waves, on the other hand, 
there is very good penetration in the usual cop 2 )er wires, 

I except at the higher frequencies. On the other hand, if 
the wires are iron there is bad penetration. 

Wires have really no definite resistances as a w^hole 
when w'avos are sent along them. The resistance per 
unit length will vary according to the amount of penetra- 
tion at the place. The least resistance is when tlierc is 
complete penetration. It is thou the steady resistance 
measured by the Christie balance. But if the impressed 
alternatioiis are sirnjdy i>criodic, and the resultant alter- 
nating state is allowed to bo assumed, then a definite 
meaning can be given to the “effective resistance” 
(Rayleigh). If it is called R' it will bo ^ch that R'O* 
is the average rate of generation of heat, meaning the 
mean square of the current. The more the current 
is concentrated, the greater the resistance. Thus with 
I Hertzian waves the resistance is largely multiplied 
(compared with the steady resistance), for it is the resist- 
ance of a thin skin. It is also easy to nmltiifly the 
resistance three times or so with telephonic currents in 
iron wires, but in copper wires there is little increase. 

In skiu conduction the resistance dc})ends upon the 
area of the surface of the conductor. The amount per 
unit area is the same for a round wire as for a plane 
boundary when the surface state is the same. But, as 
before mentioned, the displacement betw^cen a pair of 
]>arallel cylinders distributes itself (in electromagnetic 
waves) according to two-dimensional electrostatics, and 
the magnetic force lines are perpendicular to the displace- 
ment. It follows that in such very rapid alternations 
as lead to skin conduction, the skin current concentrates 
itself where the displacement is strongest, usually the 
parts of the two conductors which are nearest together. 

The penetration of the magnetic force also increases the 
inductance L. This increase is a trifiiing matter in oopperi 
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but in iron, since it becomes magnetized, it is a large effect 
ivith good penetration, though insignificant when there is 
skin conduction. 

The way the current ** rises ” in a wire under imiiressed 
surface action may be visualized by comparing it with 
water in a pipe, originally at rest, subjected to surface 
traction upon its boundary acting longitudinally. The 
traction will at first only drag along the outermost layer 
of water. But if the traction continues to act steadily, 
viscosity will gradually cause similar motion to jwnetrate 
inwards, and to ally depth. On the other hand, if the 
traction alternates in direction, not too slowly, only the 
outer layer will be sensibly moved to and fro. 

It may become possible to convert tliis analogy into something 
more than an analogy by regarding the suiTace traction as tlia't 
exerted by tlie longitudinal electric force on electrification in the 
wire, and supposing that the interior electrification (half positive, 
half negative) is somehow controlled in its average motion by the 
diffusion law. It has always been difficult to reconcile metallic 
conduction with electrolytic. There is a slow drift of ions in 
electrolysis, carrying electno charges. But there is no sign of 
ionic electrolysis in metallic conductoi’s. Again, regarding metals 
as polarizable, Maxwell’s idea that conduction consisted in a break- 
down of the electric diBj)lacoment docs not go far in ex})laining the 
nature of the intermolecular discharge. Yet the possibility of a 
convective explanation of metallic conduclioii in harinoiiy with 
Maxwell’s theory became obvious ivhcu it was ostablislied that a 
moving charge in that theory was magnetically the same thing as 
a “current element,” both in itself and under external magnetic 
force. Only quite lately, however, has it been possible to carry 
out this notion even tentatively. This lias come about by the 
ex|>erirnental researches whicli appear to establish tlie indiWduality 
of electrons of astonishing smallness and mobility. It is now’ 
believed by many that the conduction cun-ent inside a wire oou- 
aists of a slow’ drift of electrons. Naturally, in the present slate 
of ignorance about atoms and molecules, the theory is in an 
experimental stage. But it does not come into the telcgi’a}thie 
theory sensibly, since the electronic drift is a local phenomenon. 
It is stationary comimred w’ith the wave outside a W’lre. It may 
be noted that it is not necessary to consider the electronic drift to 
be the cause of the olectroinagnetic wave which has the drift for 
an after effect. 

The resistance of the sea to Hertzian waves in ** wire- 
less telegraphy ” comes under the same principles, and 
may be calculated by the same formula as the skin 
resistance of wires. But this is only a rough beginning, 
for a reason to be seen presently. Going back U) equa- 
tions (&), consider that R originally meant magnetic con- 
ductance outside the wires. The theory was then an 
exact one ; but when R means the resistance of the wires, 
the theory cannot be exact, because R is not in the right 
place. It is outside the wave. The theory is now only 
true, as regards R, for long waves. A long wave-length 
may be considered to be one which is a large multiple of 
the distance apart of the wires, though there is really 
no distinct limitation. Telegraphic and telephonic waves 
are long, of course. So may Hertzian waves be, though, 
on the other hand, as these waves may be made only a few 
centimetres in length, such waves might require serious 
correction in the theory. Even when they are many 
metres long and the wires only a few centimetres apart, 
although there may be little distortion in transit, the 
estimation of attenuation may be considerably upset. As 
for light-waves, obviously they are very much too short 
for the theory. The application of those remarks to 
waves over the sea is obvious. The waves in the air are 
too short for the influence of the resistance of the sea to 
operate on them in so simple a way as in the wire theory. 
The air itself also may be feebly conductive, generally or 
locally. 

Understanding, then, confinement to long waves, equa- 
tions (9) will apply when the circumstances allow R to 
be considered fairly constant. This may hapiien when 
the conductors are thin sheets of metal permitting very 
rapid penetration. It may also happen with wires, as 
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when the frequency of the waves is not so great as to 
increase the resistance greatly j for example, in telephony 
along copper wires of low resistance. But a consider- 
able extension of the use of equatioris (9) may bo made. 
Let it be a simply periodic train of waves that is in 
question, and let R stand for the effective resistance, 
which becomes definite at a definite frequency. Also 
make the corresponding change in L, if desired. Then 
it is a consequence of the general theory of wires that 
equations (9) are still true in the circumstances. The 
fundamental solution is 

V = Voe”^* sin {lU - Qx), (16) 

due to Vysin?i< imi)ressed at = where P and Q are 
given by 

^ r + ^/(ir-H Lm/)(K -f SaO ; (17) 

that IS 

P or Q = (})*{(R=+LV)*(K= + SV)^±(BK-LSm=))*. (18) 

Valuable information may be obtained from this ccpiatiDn, 
by varying the frequency and other constants. 

In an extreme case when R and S are paramount, 

P=Q=(iBS»)*. (19) 

This applies to signals received at the end of a long 
submarine cable, slowly worked. They sttirt as electro- 
magnetic waves, and degenerate to diffusive waves. Tliis 
is the reason why Lord Kelvin’s (W. Thomson’s) theory 
of 1855 applies jiretty closely to the recc])tion of signals. 

In contrast with tliis, R/L == K/S produces distoi-tionloss 
transmission, with P = R/Lt>, (Jj = n/v. This r is defined by 
and is usually smaller than v in ether. Again, 
if U/Ln and K/Hn are both small, w’o get approximately 


This is practically very important in telephony. We can 
have a near approach to distt^rtionless transmission. It is 
easy to make K/Sn small, because it is naturally small. 
Wo may in tact put K = 0 in effect. So if R/L?/. is small, 
there is little distortion in transit. Observe, too, that 
the attenuation in tlio distance x is only instead 

of which is important. The proper leakage to 

remove the distortion entirely would cure tlie (jvil also 
when Ji/hn is big ; any value, in fact. Now in telephony 
we are not concerned w ith very low freipioncies, but only 
with those beginning with the lowest tone of tlio buman 
voice. If R/L?i is small for this, it is small for all liigher 
tones, therefore first-rate telephony. Even if R/L?/ is 1 
for the lowest tone, it will be i, for the octaves. 

Then P and Q in (16) will each not vary much in the 
upi>er tones, and there can bo good transmission. 

There are other W’ays of approximating to the distortion- 
loss state than by leakage. In the first exarafile given, 
p. 215, no leakage w ould be w’/intcd, because there w ould be 
so little distortion in thousands of miles without the leak- 
age. Other exam]>les relating to telephony have })ecn j^ven. 
Considering tlie matter more generally, let then* be a circuit 
in which R/L is far greater than K/S, K being small and to 
be kept small, preferably, to avoid attenuation 1 y leakage. 
Then we may tend to equalize R/L and K/S in several 
ways. First, by reducing S. This is w’ell known. It means 
with air wires, separating them as much as possible. With 
cables it means reducing the “specific inductive capacity 
principally, by air or pajicr insulation. But tliis n’duction 
of S is not nearly enough. Another w’ay is to reduce R. 
This is well known, and is very important. It can bo 
carried a long way. Cable coin]>anies liavc been much too 
•economical in the matter of cojqwr, in the j>ast esjiccially. 
A third way is to increase L. Inductance causes im- 
jiedanco in general. But this way is jiroper, and is 
powerful. If we can increase the L of a circuit, without 
^ S. IX. — 28 
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any change at all in S, S, m can approximate to <^8- 
tortionless transmission as mnch as we please, and with 
as little attenuation as we please. That is, the effect of 
increasing L is advantageous in a double sense, for it 
lessens the attenuation and the distortion simultaneously. 
To illustrate, if it wore jiossible for L to be zero on say 
100 miles of cable of Atlantic type (which it is not), 
telephony would bo veiy bad indeed or impossible, because 
there would be such a wide difference in the attenuation 
produced on tones of different frequencies. The formula 
(16) above may bo used, with L = 0, Ka=0. But even if 
L is increiiaod only from 0 to the small value 2 (cm. per 
cm., B.A. abs. units), the formula will show a remarkable 
im])rovomcnt ; and if L is increased to 10, the results are 
excellent. What happens is simply this, that solMnduction 
imparts momentum to the waves, and this carries them 
on. The formula will show that further increase in L 
will carry waves across the Atlantic with little loss. But 
the L needed is exceedingly great. Any increase of L 
docs good, provided it be unaccompanied by increased 
resistance or other evils to destroy the benefit. It is 
therefore very important to know how to increase L, and 
to find out what can be made of the principle concerned 
in practice. Il^ow there is some practice in it already. 
Telej)hone wires in air, for long-distance telephony, should 
be, and are in some places, put up in such a way as to make 
L as largo as possible, although some electricians have 
maintained that L should be as small as possible. I'hc 
difference between L**2 and L = 20 or 30, which is 
produced by separating wdres, is enormous, and largely 
multiplies the distauco over which telephonic waves can 
be carried. 

But it is the improvement of signalling through cables 
that is most imporbiut, if it can be done. The most 
effective way of obtaining self-induction is by the use of 
iron, suitably arranged and divided ; not iron for the 
guides, but outside or inside them. There is plenty of 
iron put round cables now, but it is for protection, and 
is not at all suitably arranged for the purpose required. 
It is not unlikely that a new typo of cable can be designed 
in which iron can be brought into use to increase the 
self-induction largely and in a uniform manner. Tlic 
writer invented a way of carrying out the principle other 
than lyiiformly, and recommended it for trial ; viz., by the 
insertion of inductance coils in the main circuit at regular 
intervals, say one per mile, according to circumstances, I'lic 
time constants of these coils should be as large as possible, 
so that the average inductance may be largely increased 
without a large increase in the average resistance per mile. 
The action of the coils is similar to that of small detached 
loads placed upon a string to give it inertia, and enable it 
to carry Vaves farther. If w^e wish to imitate a curve 
conttiining bends of various sizes by means of dots, it is 
obviously necessary to have several dots in every bend. 
So, in the substitution of detached inductances for uniform 
inductance, we need to have several coils in every bend of 
the electrical wave. It is easy to say that so many coils 
will be w^anted in such a length, in telephony, for example, 
if we can fix upon the shortest w^ave-longtli, by \ising the 
known formula for the wave-length. One could do that 
without being considered to make a now discovery. But this 
does not answer the question how few the coils may be 
for telephony through a cable. Theoretically w'o want 
an infinite number, uniform inductance. We must 
sacrifice something. The shortest telei)honic wave-length 
necessary to be considered is a doubtful element, and 
there are unmentioned interferences to be allowed for. 
Hence experiment alone can decide how few the coils 
need bo for telephony through a distance far exceeding 
that possible without the coils. Nothing particular has 
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been done in Great Britain to carry out the writer’s 
invention, but in America some progress has been made 
by Dr Pupin, who has described an experiment supporting 
its practicability; the lexigth telephoned through was 
increased five times by inserting the coils. 

The above radiational theory of telegraphy founded upon 
Maxwell’s theory of light has been proved in all essential 
points and in various details by important experiments of 
Hughes, Lodge, Hertz, and others, to say nothing of long- 
distance telephony in America, or the more recent spherical 
telegraphy. But quite different views have been main- 
tained by the electricians of the British Post Office, 
under the guidance of Sir W. H. Precce. It is only fair 
to put on record here his leading articles of faith. The 
information is derived from his papers. Self-irduction is 
harmful to telephony, and is to be avoided and minimized. 
Nevertheless, ex|)6rimont3 upon the Post Office wires 
showed that though self-induction is sensible in iron wire 
circuits, it is quite insensible in copper circuits. That is 
why copper wire is so successful, and iron wire a failure. 
Also the capacity of circuits (their |)crmittaiicc) is reckoned 
in a peculiar manner. What controls telephony is “ the 
KR law.” If K is the total capacity of a circuit in micro- 
farads, and R its total resistance in ohms, the product KR 
fixes over wliat distance telephony can be carried on. It 
must not exceed 2000 because of the KR law, the speed 
of the current varying as the square of the length of the 
line. Finally, Sir W. H. Preece has a special invention 
aiming at Atlantic telephony. Imagine a round wire to 
be slit in two, and the halves to be slightly semrated for 
insulation, say by a piece of paper. The two halves form 
the circuit, and it was supposed by the inventor that by 
the close a 2 )proxiination of the fiat surfaces the electro- 
static and electromagnetic inductions would neutralize 
one another. 

Fnr additional infonnation the reader is referred to the following 
works: — Lord Kelvin. Mathematical and rhjskal Papers^ 
vol. ii. Cambridge, 1884. — ClePwR-Maxwell. Treat ise on 
Mlectridty and Magnetism^ vol. ii. Oxford, 1881. — J, J. Thom- 
son. JUccent Jteacarch^iB in Electricity and Mayneiimn , — Oliver 
IIeayiside. Electrical Papers. London, 1892 ; and Ekctrtmxig- 
nctic Them'y. London, 1893, (o. hk.) 

II. Land Telegraphy. 

The improvements introduced in land telegraphy 
within the last two decades of the 19th centuiy re- 
lated almost entirely to line construction and instrument 
design. No striking novelties were devised, and such 
inventions as could be claimed as new have not, so far, 
l>een developed to the extent necessary to make them 
practical successes. Nevertheless very real progress w^as 
made, though it w^as practically in the direction of the 
better adaptation of old principles to modern require- 
ments. Almost all the general types of ai)paratus wdiich 
were in use at the beginning of the ] period named are still 
employed, and have proved themselves capable of fully 
meeting modem necessities. In determining w^hat are 
real improvements, it is especially necessary to consider 
w'hat are the working conditions involved in practical 
telcgrajdiy. Exaggerated importance has been attached 
to certain systems of rapid and multiple telegraphy, which, 
although they are capable under favourable conditions 
(seldom met with in practice) of transniittwg a large 
amount of message work, are yet of little value, from the 
fact that the received and recorded signals cannot be 
handled and transcribed to commercial advantage at a 
correspondingly high speed. In illustration of this it 
may be stated that it is found in practice that more 
message work can be transmitted and dealt with by 
moans of the “Wheatstone Automatic” apparatus when 
running at a moderate speed, than when inmning (as it 
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is quite capable of doing) at a speed of from 400 to 
600 words per minute. Methods therefore (among 
others) which claim to be able to transmit at speeds 
which have not hitherto been attained are not neces- 
sarily “improvements,” 

In the aerial or overground system of land telegraphs 
the use of copper wire has become very general. The 
advantage of the high conducting power which 
copper possesses is of especial value in moist 
climates (like that of the United Kingdom), 
since the effect of leakage over the surface of 
the damp insulators is much less noticeable when the 
conducting power of the wire is high than when it is low, 
esjiecially when the line is a long one. Coppcfr is not yet 
universally employed, price being the governing factor in 
its employment ; moreover, the conducting qu^ity of the 
iron used for telegraphic purposes has of late years been 
very greatly improv^. 

In tlie British Postal Telegraph system five sizes of iron wire are 
in general use, weighing respectively 200, 400, 450, 600, and 800 lt> 
per statute mile, and liaving electrical resistances (at 60® F.) of 
26*64, 13*32, 11*84, 8*88, and 6*66 standard ohms per statute 
mile respectively. The sizes of copper wire employed have 
weights of 100, 150, 200, and 400 It) per stutnte mile, and liavo 
electrical resistances (at 60® F.) of 8*7o2, 5*855, 4*391, and 2*19.5 
standard ohms respectively. Copper wire weighing 600 and 800 
lb per mile has also been used to some extent. The copper is 
**hard drawn,’* and has a breaking strain as high as 28 tons per 
square inch ; the test strain required for the iron wire is about 22^ 
tons. The particular sizes and descriptions of wires used are 
dependent upon the character of the “ circuits,” the longer and 
more important circuits requiring the heavier wire. 

Practically one form of “insulator” is in general use 
on the postal lines, viz., the “ Cordeaux screw ” ; but the 
“Varley double cup” (sec JiVey. 7Mt., vol, xxiii. p. 114) 
is still omjdoyed, especially by the rail'W’ay companies, 
and is a very serviceable pattern, though i)osse8aing the 
defect that the porcelain cup is not re- 
movable from the iron bolt on which 
it is mounted. The Cordeaux insulator 
(Fig. 1 ) is made in one piece. A coarse 
screw-thread is formed in the upper part 
of the inner cuji, and tliis screws on to 
the end* of the iron bolt by which it is 
8upi)ortod. Between a shoulder, a, in the 
iron bolt and a shoulder in the porce- 
lain cup c is ])laced an indiarubber ring, 
which forms a yiebling washer and enables 
the cup to be screwed firmly to the bolt, 
while preventing the abrasion of the por- 
ceUiii against the iron. The advantage 
of the arrangement is that the cu]) can 
at any time bo readily removed from the 
bolt. At the termination of a line a 
largo insulator (Fig. 2), mounted on a deaux Insulator, 
strong steel bolt having a broad base 
fiange, is employed. Connexion is made into the office 
(or to the underground system, as is often the case) 
from the aerial wire by means of a copper conductor, 
insulated with gutta - i^ercha, which passes through a 
“leading in” cup, whereby leakage is i)revented between 
the wire and the i3olo. The insulators are planted on 
creosoted oak arms, inches square and varying in 
length from 24 to 48 inches, the 24 and 33 inch 
arms taking two, and the 48-inch four, insulators. 
The unequal lengths of the 21 and 33 inch arms are 
adopted for the purpose of allowing one wire to fall clear 
of that beneath it, in the case of an insulator breaking 
or the securing binder ^\ing w’ay. The poles are of red 
fir, creosoted, this niethcS of preservation l)eing the only 
one now used for this purpose in the United Kingdom. 
The number of poles varies from about 15 to 22 per mile 
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of line ; they are planted to a depth of from 2 to 4 feet 
in the ground. For protection from lightning each has 
an “ earth wire ” running from the top down to the base. 

Gutta-percha-covered copper wires are largely used fer 
the purpose of underground lines, the copper conductor 
w’eighing 40 Ib per statute mile, and the guttti- 
percha covering 50 lb (90 lb total). The con- 
ductor has an electrical resistance (at 60* F.) 
of 22*66 standard ohms, and an electrostatic 
capacity of 0*270 microfarad, per statute mile. The 
insulated wires are enclosed in cast iron pipes which are 
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buried at a depth of abt.iit 18 inches beneath the foot- 
ways, and contain sometimes as many as 70 w’ires. In 
London alone tlie buried wires exceed 20,000 miles in 
length. At every 400 yards along tbe line of pipes are 
placed “flush” boxes, ^.c,, cast iron boxes wdth stone 
covers, which are flush with the surface of the ground ; 
at these boxes the wires aip jointed. Otlier flush boxes 
are also provided whci’e there are no joints, but where 
the wires arc drawn into the pipe in lengths of 400 
yards, half being taken to eitber side of the box. Paper 
cables, I'.e., copper wires insulated with carefully dried 
])aper of a 8])ecial quality, are now very largely used. 
A number of the wires, each enveloped in a loose 
covering of well-dried paper, are loosely laid up together 
with a slight spiral “lay” in a bundle, and the whole 
is enclosed in a stout load pipe. It is essential that the 
paper covering be loose, sf) as to ensure tliat each wire is 
encl)8ed in a coating not of }»a])cr only, hut also of air; 
the wires in fact are really insulated from each other by 
the dry air, the lo(;sc pa[>er acting merely as a stq arator 
to ]>Tcvent them from coming into contact. The great 
advantage of this air insulation is that the electrostatic 
capacity of the wires is low* (about one-third of that which 
w*ould l)c obtained with gutta-percha insulation), which 
is of tbe utmost importance for high speed working or 
for long-distance telephonic communication. As many 
as 400 w ires arc enclosed in one lead ptip c. 

Betw^ecTi Tj^uidon and Bimiingham a j)apfr cable 116 miles long 
and consisting of 72 coi>]>(‘r conductors, each weighing 150 It) per 
statute mile, was laid in 1900. The conductors are enclosed in a 
lea<l })ip)e, ‘2^ inches in outside diameter and I inch thick, whicli 
itself is enclosed in cast iron spagot -ended p»ip(‘H, 3 inches in inter- 
nal diameter, and buried 2 feet below the surface of the Toadway. 
At jntcr\'al8 of 2 miles “test pillars” are placed for the pnirjjosc 
of enabling possible faults to 1)6 accurately loe-aied. Kaeli con- 
ductor lias a I’esistaiice (at 60® F.) of ♦')*74 ohms j)er statute mile, and 
an average electrostatic capacity ])er mile Ijetwecn adjacent wires of 
0*06 microfarad, or between W'ire and earth of 0*1 microfarad ; the 
insulation resistance of eacli wire is about .*»000 megohms f)er mile. 

The one disadvantage of piajicr cables is the fact that 
any injury to the lead covering which allows moisture to 
penetrate causes telegraphic interruption to the whole of 
the enclosed wires, w'heroas if the w ires are each individually 
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coated with gutta-percha, the presence of moisture can 
only affect those wires whose covering is defective. There 
is no reason for doubting, liowever, that, provided the 
lead covering remains intact, the paj^r insulation is 
imperishable ; this is not the case with gutta-percha- 
covered wires. 

In order to maintain a system of telegraph lines in good 
^•orking condition, daily tests are essential. In the British 
Postal Telegraph Department all the most im- 
TtBtlag, are tested every morning between 

7.30 and 7.45 a.m., in sections of about 200 miles. The 
method adopted consists in looping the wires in pairs 
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iK^tween two testing offices, A and B (Fig. 3); a current 
is sent from a battery, E, through one coil of a galvano- 
meter, thnmgh a high resistance, r, through one of the 
wires, 1, and thence back from office B (at which the 
wires are looiiod), through wire 2, through another liigh 
-resistance, r\ through a second coil on the galvanometer, 

and thence to earth. If the looped lines are both in 
good condition and free from leakage, the current sent 
out on line 1 will be exactly equal to the current received 
*back on line 2 ; and as these currents wdll have equal but 
•opposite effects on the galvanometer needle, no deflection 
•of the latter will be produced. If, however, there is 
leakage, tlio current received on the galvanometer will be 
less than the current sent out, and the result will be a 
deflection of the needle proportional to the amount of 
leakage. 

The galvanometer being so adjusted that a current of definite 
strength through one of the coils gives a definite deflection of the 
needle, tlie amount of leakage expressed in terms of the insulation 
.re-sistaiice of the wires is given hy the formula 

Total insulation 1 K /J) i\ 
resistance of V = ; 

looped lilies J 

in wdiich R is the total resistance of the looped wires, including 
the resistance of the two coils of the galvanometer, of the battery, 
and of the two resistance coils r and r' (iuscHed for the pur^iose 

• of causing the leakage on the lines to have a maximum effect on 
the galvanometer deflections). In practice the resistances r, r' are 

• of 10,000 ohms each. The deflection observed on the galvanometer 
when the lines are leaky is d, while I) is the deflection obtained 
'througli OTU! coil of the galvanometer with all the other resistances 

circuit ; and assuming that no leakage exists on the lines, this 
‘doflectioii is calculated fvuiii the constant" of tlie instrument, 
fi'uin the known deiicctioii obtained with a definite current. 
For the purpose of avoiding calculation, tables are iirovided show- 
ing the values of the total insulation according to the formula, 
-corresMudiug to various values of d. If the insulation per mile, 
t.r,, tlio total insulation multiplied by the mileage of the wire 
Toop, is found to ho less than 200,000 ohms, the wire is considci’ed 
to be faulty. The climatic conditioTis in the British Islands are 
•auch that it is not possible to maintain, in unfavourable u'eathcr, 
a liighez* standard tiian that named, which is the insulation ob- 
tain^ when all tlic insulators arc in perfect condition and only 
the nonual leakage, due to moisture, is preseut. 

There are three kinds of batteries in general use in the 
British Postal Telegraph De^iartment, viz., the Danicll, 
the bichromate, and the Leclanch6. The Daniell 
' ^ type consists of a teak trough divided into five 

-cells by slate iiartitions coated with marine glue. In each 
coll is placed a porous chamber containing sulphate of 
copper crystals and a copi^er plate ; the cell also contains 
a zinc plate immersed in a solution of sulphate of zinc. 
The electromotive force of each cell is 1^7 volts, and 
the resistance 3 ohms. The Fuller bichromate battery 
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consists of an outer jar containing a bichromate of potash 
and sulphuric acid solution, in which a plate of hard 
carbon is immersed ; in the jar there is also a porous pot 
containing dilute sulphuric acid and a small quantity 
(2 oz.) of mercury, in which stands a stout zinc rod. The 
electromotive force of each cell is 2*14 volts, and the 
resistance 4 ohms. The Leclanch^ is of the ordinary 
ty]>e, and each cell has an electromotive force of 1*64 
volts and a resistance of 3 to 5 ohms (according to the 
size of the complete cell, of which there are three sizes in 
use). Dry cells, cells containing no free liquid, but 
a chemical imste, are also largely employed ; they have 
the advantage of groat portability. 

The adoption of improved forms of batteries, and, of 
recent years, tlie introduction of accumulators for tele- 
graphic purposes, has resulted in the very 
general application of the principle of working ' 
a number of instruments off one set of batteries, 

The batteries must be of low resistance, other- 
wise great variation in the strengths of the currents 
passing out to the lines takes place when a number of 
instruments are being worked. In practice, when primary 
batteries are used for the purjiose, not more than five or 
six circuits can be worked satisfactorily together, but by 
using accumulators as many as 300 can be grouped on 
one set of cells. 8o satisfactory has been the use of 
accumulators that they have entirely replaced ordinary 
batteries at large offices. The force of the set of ac- 
cumulator cells provided is such as to give sufficient 
pow'or for the longest circuit to be workecl, the shorter 
circuits being brought up ap]>roximately to a level, as 
regards resistance, by the insertion of resistance coils in the 
circuit of the transmitting apizaratus of each shorter line. 
A spare sot of accumulators is provided for every gioup 
of instruments in case of the failure of the 'working sot. 
For working “double current,” two sots of accumulators 
are provided, one sot to send the positive and the other 
set the negative currents ; . that is to say, when, for 
example, a double current Morse key is pressed down it 
sends, say, a positive current from one set, but when it 
is allowed to rise to its normal position then a iicgativo 
current is transmitted from the second set of accumulators. 
It is not possible to work double current from one set 
alone, as in this case, if one key of a group of instruments 
is up and another is down, the battery would be short- 
circuited and no current would flow to lino. 

At small country towns or villages, where the message 
traffic is light, the Wheatstone “ABC” instrument is used. 
In this api>aratus electric currents are generated 
by turning a handle (placed in front of the 
instrument), which is geared, in the instruments 
of the most recent pattern, to a Siemens shuttle armature 
placed between the two arms of a powerful horse-shoe per- 
manent magnet. When one of a series of keys (each 
corresponding to a letter) arranged round a pointer is 
depressed, the motion of the pointer, which is geared to 
the shuttle armature, is arrested on coming site that 
jiarticular key, and the transmission of the currents to 
line is sto]^ped, though the armature itself can continue to 
rotate. The depression of a second key causes the first 
key to be raised. The currents actuate a ratchet-wheel 
mechanism at the receiving station, whereby the hand on 
a small dial is moved on letter by letter. A noticeable 
feature in the modem ABC indicator, as well as in 
all modern forms of telegraph instruments, is the 
adoption of “induced” magnets in the moving portion 
of the apparatus. A small permanent magnet is always 
liable to become demagnetized, or have its .polarity 
reversed by the action of lightning. This liability is 
overcome by making the movable parts which require to 
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be magnetic, of soft iron, and magnetizing them by the 
inducing action of a strong i)erman6nt magnet. 

At offices where the work is heavier than can be dealt 
with by the A B C apparatus, the “ Single Needle ” instru- 
ment is very largely used ; it has the advantage of slight 
liability to derangement, and of requiring very little 
adjustment. A fairly skilled operator can signal with it 
at the rate of 20 words per minute. The needle (in the 
modern {)attem) is of soft iron, and is kept magnetized 
inductively by the action of two permanent steel magnets. 
The coils are wound with copper wire (covered with silk), 
10 mils.^ in diameter, to a total resistance of 200 ohms. 
The actual current required to work the instrument is 
3*3 milUam][)eres (equivalent approximately to the current 
given by 1 Daniell cell through 




Fio. 5. — Modern “Sounder.” 


accumulators), and the instrument is worked with a cur- 
rent of 400 milliamperes (25 milliamperes with accumu- 
lators). Direct, or single, current working is employed 

only for very short lines; 
for long lines, relays are in- 
variably used. Fig. 6 shows 
the most modern pattern of 
relay used by the British Post 
Office, known as the “Post 
Office Standard Relay.” In 
this instrument there are 
two soft iron tongues, n, 
hxed upon and at right angles 
to an axle a, which works 
on pivots at its ends. These 
tongues are magnetized by 
the inducing action of a 
strong horse-shoe permanent 
magnet, S N, which is made 
in a curved sliai)e for the sake of compactness. The tongue 
plays between the poles of tw^o straight electromagnets. 
The coils of the electromagnets are differentially wound 
with silk-covered wire, 4 mils, in diameter, to a total 


resistance of 400 ohms. This differential winding enables 
the instmment to be used for “ dujdex ” working, but tho 
connexions of the wires to the terminal screws are such 
that the relay can be used for ordinary single working. 
Although the relay is a “ i)olarized ” one, so that it can bo 
used for “ double current ” working, it is equally suitable 
for “ single current ” pur|H)ses, 'as the tongue can be given 
a bias over to the “spacing” side, i.e,, to the side on 
which no current passes through the local circuit. The 
standard relay wdll w^ork single current with a cur- 
rent of 3 milliainjieres, though in practice about 10 
w'ould be used. Worked double current — that is, with 
the tongue set neutral, having no bias either to the spac- 
ing or marking side — the relay wdll give good signals 
with IJ milliampere of current, though in practice 10 
milliamperes are ])rovided. The lightness of the moving 
parts enables great rapidity of action to be obtained, 
w'hich for automatic fast s)>eed w'orking is very essential. 
When a local instrument such as a sounder (Fig. 5) 
is worked from a relay, the dying away of the mag- 
netism in the iron cores of the electromagnet, when the- 
relay tongue moves from the marking to the spacing 
side, ^.c., when the local battery is cut off, sets up an 
induced current of high tension, which causes a spark to 
jump across the contact points of the relay, and by oxi- 
dizing them makes it necessary for them to be frequently 
cleaned. In order to avoid this s] marking, every local 
instrument in the British Postal Telegrapli Department 
has a “spark” coil connected across tlie terminals of the 
electromagnet. The spark coil has a resistance about ten. 
times as groat as that of the electromagnet it shunts, and 
the wire of which it is composed is double wound so as- 
to have no retarding effect on the induced current, wdxich 
circulates through the spark coil instead of jumping in 
the form of a spark across the contact }>oints. The device 
is a most effectual one, and a very important improvement. 

“ Single current ” w*orking by means of a non-polarizod 
relay, although general in America, is not ado})t(Ki in 
England. In the latter country, when such working is. 



Fifi. Connexions for Double Current w'orking. 

resorted to, a polarized relay with a bias is used, but on 
all iraj)ortant lines worked by sounders, the “Double 
Current ” system is employed. In this the tongue of the 
relay is kei)t over to the spacing side by means of a 
current flowing in one direction, but on the depression of 
the signalling key the current is niversed, moving the 
relay tongue over to the marking side. I he tongue 
Ijeing perfectly free to move, can lx; actuated by a 
paratively weak current, and, moreover, requires but little- 



Fig. 6.— Post Office Standard 
Belay. 


* 1 mil. ~ nj*Bv inch. 
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ac^ustment. Normally a switch attached to the key cuts 
the battcffy off| and conDects the line direct through the 
receiving relay; this switch is turned to “send” when 
transmission commences, and is moved back to “ receive ” 
when it ceases: this movement is done quite mechani- 
cally by the telej^aphist, and as it is practically never 
forgotten, automatic devices to effect the turning are wholly 
unnecessary. Fig. 7 shows the general arrangement of the 
connexions for double current working ; the galvanometer 
G is used for the purpose of indicating whether a station 
is calling, in case the relay sticks or is out of adjustment. 

The “ Multiplex ” system devised by Delaney, which has 
been ado 2 »ted to a limited extent in Great Britain, enables 
a large amount of work to be done on one wire. 
The general arrangement of the apparatus is 
shown by Fig. 8. Arms a and one at each 
station A and B, are connected to the line wire, and are 
made to rotate simultaneously over metallic segments, 1, 



Fio. 8. — l^tultiplcx workiug. 


2, 3, 4, and T, 2', 3', at the two stations, so that when 
the arm a is on segment 1 at A, then b is on segment T at 
B, and so on. At each station sets of telegraph apjiaratus 
are connected to the segments, so that when the arms are 
kept rotating the set connected to 1 becomes periodically 
connected to the set connected to T, the set connected to 
2 to the set connected to 2', and so on. In practice the 
number of segments actually employed is much greater than 
that indicated on the figure, ancl the segments are arranged 
in a number of groups, as shown by Fig. 9, all the seg- 
ments 1 being connected together, all the segments 2, all 
the segments 3, and all the segments 4. To each group 
is connected a sot of apparatus; hence during a com- 
plete revolution of the arms a jiair of instruments (at 



Fig. 9 . — Grou])ing of Segments in Multiplex System. 


Station A and station B) will be in communication four 
times, and the intervals during which any jsirticular set 
of instruments at the two stations are not in connexion 
with each other became much smaller than in the case of 
Fig. 8. In practice this subdivision of the segments is 
far extended that the intervals of disconnexion become 
extremely small, and each set of apparatus w'orks as if it 
■were alone connected to the line. As many as 162 
segments in eight groups are practically used. The arm 
which moves round over the segments rotates at the rate 
of three revdlutions i»er second, and is kept in motion by 
means of an iron toothed wheel, the rim of which is set 
in close proximity to the iK)le8 of an electromagnet. 
Through this electromagnet pass impulses of current re- 
gulated in frequency by a tuning-fork contact breaker; 
these impulses, acting on the teeth of the iron wheel, by a 
series of pulls keep it in uniform rotation. If the rates 
of vibration of the two tuning-forks at the two stations 
could be maintained precisely the same, the two anus 
would rotate in synchronism, but as this uniform vibra- 
tion cannot be exactly preserved for any length of time, 
a means is provided whereby the rate of vibration of 
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either of the forks can be Mowed down, so as to 
retard the rate of rotation of one or other of the 
arms. This is effected by means of “correcting” seg- 
ments, of which there are six sets containing three ea(£. 
Should the rotating arms fail to pass over these corrwt* 
ing segments at their synchronous positions, correcting 
currents pass to a relay which cuts off momentarily the 
current actuating the tuning-fork, thereby altering the 
rate of vibration of the latter until the arms once more 
run together uniformly. The actual number of sets of 
apparatus it is possible to work multiplex depends upon 
the length of the line, for if the latter is long, re- 
tardation-effects modify the working conditions. Thus 
between London and Manchester only four sets of 
apparatus can be worked, but between London and 
Birmingham, a shorter distance, six sots (the maximum 
for which the system is adapted) may be used. 

The Wheatstone automatic apparatus, as described in 
Ency. BHt.^ vol. xxiii. p. 120, although in general prin- 
ciple unaltered, has undergone several imix>rtant 
modifications which well illustrate the result of jiem 
ex])orience. in the older form of instrument auiamatie 
{ibid., p. 120, Fig. 18) the automatic contacts 
were made through the medium of the crank-levers A B 
and the pins pp on the rocking-bar E ; in the most recent 
arrangement, Fig. 10, the crank-levers A A' and the jnna 
F F on the rocUng-W Y are used solely for the purpose 



of regulating the automatic contacts, w^hich are wholly 
made by the rocking-lever L. This arrangement in fact 
corres|>onds to the double current key of the “Double 
Current ” system, the key action being regulated by the 
movements of the levers A and A', w^hich, as in the older 
arrangement, are controlled by the vertical rods S M, 
which i>as8 through the i)erforations in the paper slip. 
It is found that this modified arrangement gives great 
certainty of action, a point of great importance with the 
mechanism running at a very high speed. Although it 
is quite possible to obtain good signals at a rate corre- 
sponding to 600 letters ])er minute, in practice it is found 
that such a high speed is not advisable, as it is difficult 
or imjiossible for even the most skilled operators properly 
to handle and transcribe from the “ slip” on which the 
signals are recorded. 

In the Follak-Yirag system the sending is automatically 
carried out by means of a i>a 2 )er ribbon resembling in 
many resfiects tliat used for the Wheatstone 
apparatus. The ribbon carries two series of 
l^erforations, one (on one side of the ribbon) 
rejiresenting the dashes of the Morse alphabet, 
and the other series (on the other side) representing the 
dots. The reception is effected by means of a telephone 
disc which is connected by a multiplying movement to a 
small mirror. This mirror directs a light-ray upon 
sensitized pa^^er, and imprints a line which alternately 
rises and falls in waves ; the waves above a central line 
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repredent the dafthos, and those below, the dots. The 
perforated ribbon is prepared by an apparatus which 
closely resembles that used for perforating Wheatstone 
ribban. It is inserted in an automatic transmitter, of 
which the essential sending parts are extremely simple. 
The dip passes over a metal cylinder and beneath two 
metal brushes, so placed as to correspond exactly in 
position with the two lines of perforations. In this way 
the passage of a ^)erforation allows one or other of the 
brushes to fall and come in contact with the metal 
cylinder beneath. JThe brush which corresponds to the 
upper series of perforations is joined to the positive i)cle 
of the battery, while the brush which corresponds to tlie 
lower series of perforations is connected with the negative 
pole. The metal cylinder is joined to the line. The 
battery is joined to earth or to a return line. It will 
thus happen that when a perforation of the upjier series, 
corresponding to the dashes of the Morse alphabet, passes 
under the brush of the transmitter, the brush C')m6s in 
contact with the metal cylinder and joins the positive 
pole of the battery to line, while if a ])erforation of the 
lower, or dot, series passes, the corresponding brush will 
come into contact with the cylinder, and the negative 
pole of the battery wdll be joined to line. By this 
arrangement (which, however, is not novel) currents of 
differing direction are sent into the receiving apparatus. 
Through an aerial line 650 kilometres long tlio system 
has w^orked at a speed of over 1600 words per mimito 
with a battery power of 20 volts only (see Electrical 
Review y IGth and 23rd March 1900). 

In Squior and Creliore’s Synchronograph ” system 
“sine weaves” of current, instead of sharp “makes and 
breaks,” or sharp reversals, are employed for 
Sciiier««if transmitting signals, the waves being produced 
alternating-current dynamo, and regu- 
lated by means of a perforated paper ribbon, 
as in the Wheatstone automatic system. Tlie arrange- 
ment has been found under certain conditions to give 
bettor results than those obtained with sharp reversals, 
but the apparatus for the jmrpose is (as at present ar- 
ranged) too bulky for general use, and cannot yet be con- 
aiderei practicable (sl^o Electrical Review, 7th May 1897). 

Tlie Hughes apparatus has remained substantially un- 
altered in general arrangement. It is still ex- 
clusively nsed in England for working the 
^ehgi^bM. circuits to tho Continent, but in many of tho 
instruments the driving is effected by a small 
electromotjr instead of by a weight. 

Several new and interesting features have been intro- 
duced in the Howland multijde method of telegraphic 
working. The transmitter consists of a mechanical key- 
board provided with a series of levers, which effect certain 
combinations of positive and negative currents for each 
letter. Those currents are furnished by an alternator 
which transmits sine currents over the lino and operates 
a motor at the distant end of the line, both machines 
running in synchronism. At the receiving end of the 
circuit a shaft is coupled to the motor ; this is provided 
with gearing which rotates four combining commutators 
and four type wheels, which print the letters on the band 
of paper. There are four transmitters and four receivers, 
which are operated indepeudently by means of an adai)ta- 
tion of the multiplex system of working, and each circuit 
is provided with a number of segments set apart for its 
own use. Eaoh transmitter is thercfoi’e able to transmit a 
separate series of positive and negative currents in diffe- 
rent combinations ; these are cUstributed, by suitably 
arranged distributors and relays at the receiving end of 
the line, into their respective receivers. The function of 
the “combiner’* in each receiving instrument is so to 
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group the received combination of positivo and negative 
currents that they operate |>okrized relays in such a 
manner that the position cf the tongues corresponds with 
the operation of the lovers on the transmitter, biiu'e 
each letter is represented by a specific combination of 
jKwitive and negative cdDrreats, it is ^lossiblc, by means 
of tho combinations, to close a local circuit at any given 
interval, and so cause the pajKjr to be pressed against 
the periphery of tlie type wheel at tho time when tho 
letter required is opposite. The paper is also caused to 
advance automatically for each letter, start a fresli line, 
and also to commence a fresh form at the completion of 
each message. 

On long circuits w’orked by tho Wlieatstone fast-speed 
apparatus, and especially on those in which a sub- 
marine cable is included, it is found neces- 
sary to introduce “ reiieaters ” half way, in 
order to enable a high speed to be maintained. The 
speed at w’hich a circuit can bo w'orkod depends upon 
what is known as tho “KH” of the line, i.e,, the 
product of the total cajiacity and tlie total resistance, 
both the capacity and the resistance having a 
retarding effect on the signals. By dividing a line into 
two halves the working speed will be dependent upon 
tho KR of the longest half, and as both K and li are 
directly proportional to the length of the line, the KK 
product for the half of a circuit is but one quarter that 
of tho whole length of the circuit, and the retardation is 
correspondingly siiiall. Thus the speed on a line at which 
tlie rei>eater is situated exactly midway will be four times 
that of the line worked direct. Repeaters (or translators, 
as they are sometimes termed) are in Great Britain only 
used on fast-speed circuits ; they are in no case found neces- 
sary on circuits worked by hand, or at “ key speed ” us it 
is called. 

Avthoiutibs. — PiiXKCE and SiVBWRiGiri’’s Teletjra^iky ; 
n(HTs'n>N and Kenneij.y’b Electric Telegraphy (American) ; 
Montillot's Telegrapthie (French) ; Kemre's Handbook of Electri- 
cal Testing. (h. k. k.) 

HI. Submarine Telegraphy. 

The system of submarine cables originated in the middle 
of last century by Great Britain has continued to develop in 
her hands until the world has boon covered with 
a veritable network of cables, which has hitherto ment of 
done much to prevent the decline of her com- 
mercial supremacy, the possession of so compre- 
lieiisivo a system of rajdd communication radiating in all 
directions having assisted in keeping London tho centre 
of tho world’s trade. During the last few’ yejirs, ]Jo^^l•ve^, 
other maritime nations in Euroj)e have begun to ri^allzo 
tlie importance of submarine cable onteriirise in this re- 
spect, and France and Germany have made some progress 
tow^ards freeing themselves from the British monojjoly. 
Both are now connecited to America by cables wliich are 
owned in their respective countries, though their manufac- 
ture and submergence was effected by an English coiii]»any. 
This spread of the CAble system has naturally fallowed 
trade routes, and thus, with the exception of the cables to 
America, their trend has been eastw’ards as far as Australia 
and Japan ; and now tho circuit of the globe by British- 
owned cables is on the eve of completion, as the long- 
projected Pacific cable, connecting Vancou\er w'ith 
Australia, in course of manufacture, w'ill be laid before 
the close of 1902. 

In 1887 Sir C. Bright stated in his Presidential Address 
to tho Society of Telegraph Engineers that 107,000 miles 
of submarine cable had bwn, up to that time, manufactured 
and laid, and that the capital invested therein was esti- 
mated at about i37,000,000, while in 1897, as stated by 
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Sir H. Mance (Presidential Address to the Institution of 
Electrical Engineers), 1300 cables were in existence, of an 
aggregate total of 162,000 nautical miles, varying in 
length from a quarter of a mile to 2600 miles, and repre- 
senting a total capital of £40||K)0,000 sterling, 75 |jcr 
cent, of which had been pi^vided by England. It was 
undoubtedly Sir J. l^ender who contributed most, from a 
businois point of view, to the development of this colossal 
industry, and to his unfailing faith in their ultimate 
realization may be ascribed the completion of the 6rst 
successful Atlantic cables. At the present day (1902) the 
total lengfcli of submarine cable laid in the world amounts 
to about 200,000 miles, 20,000 being the property of 
Government administrations. Nearly the \yhole of these 
cables have been manufactured on the Thames, for it is only 
within the last few years that in Italy at Spezia, in France 
at Calais, and in Germany at Nordenham, w'orks of sufti- 
cient magnitude to turn out long submarine cables have 
been established, and even this has only been effected 
by the aid of more or less financial 8upiK)rt from the 
respective Governments. 

The principles underlying the design of a submarine 
cable are so well established, that of recent years there has 
been little alteration except in tlie direction of 
fMctun. iwiproveraont in materials and in the application 
of more rigorous tests. To secure immunity 
from the ravages of submarine boring animals, e.g», tertdu 
fifiualis, it has boon found necessary, for depths not 
exceeding 300 fathoms, to protect the core with a thin 
layer of brass tape, while the subjection of the core to a 
hydraulic pressure of four tons to the square inch and an 
electric pressure of 5000 volts from an alternating-current 
transformer his been adopted, by one manufacturer at 
least, to secure the detection of masked faults which 
might develop themselves after submergenco. The deep- 
sea portion is sheathed with tempered galvanized steel 
wires, offering a breaking strain of rather over eighty 
tons per stpiare inch, with an elongation of at least 5 per 
cent., the sei)arat 0 wires being first covered with a firm 
coating of tape and compound, or compound alone. The 
open type of sheathing, where each wire was served with 
minila, adopted in the early transatlantic cables, has 
bejn abandoned. The costly experiment of inserting in 
one of the Atlantic cables 300 miles of the light cable 
proposed by Cajitaiu Trot and Mr Hamilton had very 
unfortunate results, and may be deemed to have decided 
once and for ever against the use of any such type. 

Tin cost of the cable before laying depends on the 
dimensions of its core, the gutta-percha, which still forms 
th3 only trustworthy insulator, constituting the principal 
item of the expense; for an Atlantic cable of the most 
recent construction the cost may be taken at JS250 to 
£300 per nautical mile. 

The use, during the laying of the cable, of the measur- 
ing wire for determining the ship^s s}>eed has been further 
improved by Messrs Siemens Brothers and Co., so 
iJylaj. ^ continuous indication and record of the 

actual slack paid out is secured. The instru- 
ment by which this is effected, termed a “ Slack Indicator ” 
(Pig. 11), consists of a long screw spindle, coupled by 
suitable gearing with the cable drum, and thus rotating at 
the s])eed of the outgoing cable; on this screw w^orks a 
nut which forms the centre of a thin circular disc, the 
edge of which is pressed against the surface of a right 
circular cone, the line of contact, as the nut moves along 
the screw, being parallel to the axis of the latter. This 
cone is driven by gearing from the wire drum, so that 
it rotates at the spera of the outgoing wire, the direction 
of rotation being such as to cause the nut to travel 
towards the smaller end of the cone. If both nut and 
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screw are rotating at the same speed, the position of the 
former will remain fixed ; and as the nut is driven by 
friction from the surface of the cone, this equality of speed 
will obtain only when the product of the diameter (d) of 
the cone at that position multiplied into its speed of 
rotation (n) equals the product of the diameter (a) of the 
disc multiplied into the speed of rotation (A^) of the screw, 
or AT/n « d/a, and thus the ratio of cable paid out to 
that of wire paid out is continuously given by a pointer 
controlled by the disc, for any difference in speed between 



nut and screw will cause the nut to move along the screw 
until tlie diameter of the cone is reached which fulfils tlie 
above conditions for equality in speed. In Fig. 11 the 
edge of the disc serves as the pointer and the scale gives 
the percentage of slack, or (A’'“-ri)/w. The wire being 
paid out without slack measures the actual distance and 
sjieed over the ground, and the engineer in charge is 
relieved of all anxiety in estimating the depth from the 
scattered soundings of the j>reliminary survey, or in cal- 
culating the retarding strain required to produce the 
specified slack, since the brakesman merely has to follow 
the indications of the instrument and regulate the strain 
so as to keep the pointer at the figure required — an easy 
task, seeing that the ratio of speed of wire and cable is 
not affected by the motion of the ship, 'whatever be the 
state of the sea, whereas the strain will in heavy weather 
be varying 50 per cent, or more on each side of the mean 
value. Further, the preliminary survey over the proposed 
route, necessary for deciding the length and types of cable 



Fio. 12.— Records of strain and depths. 


required, can afford merely an approximation to the depth 
in which the cable actually lies, since accidents of wind 
and weather, or lack of observations for determining the 
position, cause deviations, often of considerable importance, 
from the proposed route. From the continuous records 
of slack and strain combined with the w eight of the cable 
it is a simple matter to calculate and plot the depths 
along the whole route of the cable as actually laid. 
The above diagram (Fig. 12) is compiled from the 
actual records obtained during the laying of the Canso- 
Fayal section of the Commercial Cable Company’s system, 
and shows by the full line the actual strain recorded 
which secured the even distribution of 8 per cent, of slack, 
and by the dotted line the strain that would have been 
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applied if the aoniidiDgs taken during the preliminary 
Burvey had been the oiSiy souice avaUaUe, although the 
conditiona of sea and weather favoured close adherence 
to the proposed route. The ordinates of the curve give 
the strain in cwts., and the abscissse the distance in miles 
measured from the Canso end; as the strain is propor- 
tional to the depth, 18 cwts. corresponding to 1000 
fathoms, the black line represents to an exaggerated scale 
the contour of the sea bed. 

Owing to the experience gained with many thousands 
of miles of cable in alTdepths and under varying conditions 
of weather and climate, the risk, and conse- 
quently the cost, of laying has been greatly 
reduced. But the cost of Meeting a repair still remains 
a very uncertain quantity, success being dependent on 
quiet conditions of sea and weather. The moc^ operandi 
is briefly as follows : — ^The position of the fracture is 
determined by electrical tests from both ends, with more 
or less accuracy, depending on the nature of the fracture, 
but with a probable error not exceeding a few miles. 
The steamer on reaching the given position lowers one, 
or perhaps two, mark buoys, mooring them by mushroom 
anchor, chain, and rope. Using these buoys to guide the 
direction of tow, a grapnel, a species of five-pronged anchor, 
attached to a strong compound rope form^ of strands of 
steel and manila, is lowered to the bottom and dragged 
at a slow speed, as it were ploughing a furrow in the sea 
bottom, in a line at right angles to the cable route, until 
the behaviour of the dynamometer shows that the cable is 
hooked. The ship is then stopped, and the cable gradually 
hove up towards the surface ; but in deep water, unless it 
has been caught near a loose end, the cable will break on 
the grapnel ^fore it reaches the surface, as the catenary 
strain on the bight will lie greater than it will stand. 
Another buoy is put down marking this position, fixing 
at the same time the actual line of the cable. Grappling 
will be recommenced so as to hook the cable near enough 
to the end to allow of its being hove to the smiace. 
When this has been done an electrical test is applied, and 
if the original fracture is between ship and shore the 
heaving in of cable will continue until the end comes on 
board. Another buoy is then lowered to mark this spot, 
and the cable on the other side of the fracture grappled 
for, brought to the surface, and, if communication is found 
perfect with the shore, buoyed with sufficient chain and 
rope attached to allow of the cable itself reaching the 
bottom. The ship now returns to the position of original 
attack, and by similar operations brings on board the end 
which secures communication with the other shore. The 
gap between the two ends has now to be closed by splicing 
on new cable and jiaying out until the buoyed end is 
reached, which is then hove up and brought on board. 
After the final splice,” as it is termed, between these 
ends has been made, the bight, made fast to a slip rope, 
is lowered overboard, the slip rope cut, and the cable 
allowed to sink by its own weight to its resting place 
on the sea bed. The repair being thus comple^, the 
various mark buoys are picked up, and the ship returns 
to her usual station. 

The grappling of the cable and raising it to the surface 
from a depth of 2000 fathoms seldom occupy less than 
twenty-four hours, and since any extra strain due to the 
pitching of the vessd must be avoided, it is clear that the 
state of the sea and weather is the predominating factor 
in the time necessary for effecting the long series of 
operations which, under the most favourable circum- 
stances, are required for a repair. In addition, the 
intervention of very heavy weather may mar all the 
work already accomplished, and require the whole series 
of operations to be undertaken de novo. As to cost, one 
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transatlantic cable repair cost £75,000 ; the repair of 
the Aden-Bombay cabl^ broken in a depth of 1900 
fathoms, was effected with the expenditure of 176 miles 
of new cable, and after a, lapse of 251 days, 103 being 
spent in actual work, for the remainder of the time 
was interrupted by the ; a repair of the Lisbon- 

Portheumow cable, brofotf in the Bay of Biscay in 2700 
fathoms, 11 years after the cable was laid, took 215 days, 
with an expenditure of 300 miles of cable. All inter- 
ruptions are not so costly, for in shallower waters, with 
favourable conditions of weather, a repair may be only 
a matter of a few hours, and it is in such waters that 
the majority of breaks occur, but still a large reserve 
fund must be laid aside for this purpose. As an ordinaiy 
instance, it has been stated that the cost of repairing 
the Direct United States cable up to 1900 from its sub- 
mergence in 1874 averages £8000 j»er annum. Nearly 
all the cable companies possess their own steamers, of 
sufficient dimensions and sixxjially equipped for making 
ordinary repairs ; but for exceptional case-s, where a con- 
siderable quantity of new cable may have to bo inserted, 
it may be necessary to charter the services of one of the 
larger vessels owned by a cable-manufaCturing company, 
at a certain sum per day, which may well reach £200 to 
£300. This fleet of cable shij)8 now numbers over forty, 
ranging in size from vessels of 300 tons to 10,000 tons 
carrying capacity. 

The life of a cable is usually considered to continue 
until it is no longer capable of Ixiing lifted for rejiair, 
but in some cases the duration and frequency 
of interruptions as affecting public convenience, 
with the loss of revenue and cost of rei)airB, must together 
decide the question of either making very extensive re- 
newals or even al)andoning the whole cable. The possi- 
bility of repair is affected by so many circumstances due* to 
the environment of the cable, that not even an approximate 
term of years has yet been authoritatively fixed. It is a 
well-ascertained fact that the insulator, gutta-])crcha, is, 
when kept under water, practically imperishable, so that 
it is only the original strength of the sheathing wires and 
the deterioration allowable in them that have to be con- 
sidered. Cables have frequently been picked up showing 
after many years of submergence no api)reciable deteriora- 
tion in this respect, while in other cases ends have been 
picked up which in the course of twelve j ears had been 
corroded to needle points, the result i)rol)ably of mebxl- 
liforous deposits in the locality. It is scarcely jK)SKil)le 
from the preliminary survey, with soundings several miles 
apart, to obtain more than a general idea as to Oio 
average depth along the route, while the nature of the 
constituents of the sea bed can only be r(*vealed by a few 
small specimens brought up at isolated spots, though 
fortunately the globigi^rine ooze which covers the bottom 
at all the greater ocean depths forms an ideal bed for 
the cable. The experience gained in the earlier days of 
ocean telegraphy, from the failure and aliandoninent of 
nearly 50 per cent, of the deep-sea cables within the 
first twelve years, ])laced the probable life of a cable as 
low as fifteen years, but the weeding out of unserviceable 
types of construction, and the general improvement in 
materials, have by degrees extended that first estimate, 
imtil now the limit may be safely i)laced at not less than 
forty years. In depths beyond the reach of w^ive motion, 
and apart from susi^msion across a submarine gully, wliich 
will sooner or later result in a ruiituro of the cable, the 
most frequent cause of interruption is seismic or other 
shifting of the ocean lied, while in shallower waters 
and near tlie shore the dragging of anchors or fishing 
trawls has been mostly responsible, feince by inter- 
national agreement the wilful damage of a cable has 
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been constituted a criminal offence, and the cable com* 
panies have avoided crossing the fishing banks, or have 
adopted the wise policy of refunding the value of anchors 
lost on their cables, the nusj^^of such fractures has 
greatly diminished. Ja;'" 

The theory of the transmisiao9, of signals on any elec- 
trical circuit has been mathematically developed, at great 
length, by O. Heaviside {EUctinoaZ Papern^ 
Tnat^ London, 1892), who starting from Maxwell’s 
TijImISm, fundamental equations of the propagation of 
electrical waves (see Electricity, Efusy . 
vol. viii.) shows that if the term involving the self-induction 
of the circuit he introduced, the “ KR ” formula, t.c., 
that the speed of signalling on a cable is inversely pro- 
portional to the product of its resistance into its ca^jacity, 
enunciated by Sir W. Thomson (Lord Kelvin), does not 
completely determine the solution of the problem. Assum- 
ing certain relations between the values of resistance, 
capacity, inductance, and insulation })cr unit length, it is 
shown that an ideal distortionless circuit is the result, 
such that the curve connecting current and time at the 
receiving end is an exact copy in attenuated form of tliat 
original^ at the sending end. The theory of the effect 
of terminal apparatus by their introduction of extra 
resistance, <fec., into the circuit has also been fully dis- 
cussed by the same author, as well as the effect of departure 
from the values required for the ideal circuit. Various 
proposals have been made for carrying out these theo- 
retical conclusions in the realm of ])ractical cable work, 
but in no case with any such probability of success as to 
warrant the costly experiment of laying an actual cable 
embodying such qualities ; in fact, the increase of capacity 
and attenuation of current resulting from the materials 
proposed, or connexions introduced, while the voltage 
applied must be kept within finite limits, would be such 
as to reduce the current far lielow that required to give 
legible signals on any receiving instruments hitherto in 
use. In actual practice, therefore, the KR formula stOl 
governs the si2se of the core of a submarine cable, and 
to arrive at the best results for a given first cost, the 
tendency in the latest instances of important cables has 
been to increase the weight of the conductor and diminish 
that of the dielectric, so as to allow the latter merely the 
thickness required by mechanical considerations in manu- 
facture. Thus in the two transatlantic cables laid in 1894 
by Messrs Siemens Brothers and Co. and the Telegraph 
Construction and Maintenance Co. re8j)ectivoly, the core of 
the former consisted of 500 lb cop^jer and 320 lb gutta- 
percha {ler nautical mile (2029 yards), while of the latter 
the amounts were 650 lb and 400 respectively ; in the 
similarly situated cable laid in 1866 the figures were 
300 lb co]>i)er and 400 9> gutta-percha. Natural gutta- 
percha is still the only insulator possessing the requisite 
qualities for durability, and though its price is increasing 
year by year at a rapid rate, no other material has been 
found to re])lace it with any satisfactory result. 

The mirror instrument has been completely ousted by 
the Siphon recorder, various minor improvements to 
which have recently been introduced, principally in the 
adoption of i)ermanent steel magnets to form the field in 
which the suspended coil moves, and in the substitution 
of mechanical vibration of the siphon in place of electrifica- 
tion of the ink, so as to eliminate the effect of atmospheric 
conditions which frequently caused discontinuity in the 
flow of ink. As the earth is used for completing the 
electric circuit, the signals received on such sensitive 
instruments as these are liable to be disturbed by the 
return currents of other systems in their imm^iate 
neighbourhood, which also use the earth as return, when 
such are of the magnitude generated by the working of 


electric tramways or similar undertakings, and to obviate 
tins it is necessary to form the **earth” for the cable a 
few miles out at sea and nuJee connexion thereto by 
an insulated return wire, which is enclosed in the same 
sheathing as the core of the main cable. 

The heavier cores, with the consequent advance in sp^ 
of working attainable, have necessitated the introduction 
of automatic sending, the instruments adopted being in 
general a modification of the Wheatstone transmitter 
adapted to the form of cable signals, while the regularity 
of transmission thus secured has caused its intr^uction 
even on circuits where the speed cannot exceed that of 
the ordinary o^)erator’s hand signalling. The actual speed 
or rate of signalling depends to a great extent on the ex- 
perience and ability of the operators, but an average va}ue 
furnished by the results of various recent cables (see Report 
Pacific Cable Committee^ London, 1899) is given by the 
formula, S« 120/ (KR), where S is the number of words 
[)er minute, R the total resistance of the conductor in 
ohms, and K the total capacity in farads. About 50 per 
cent increase may be obtained by the use of automatic 
curb sending. The speed of a cable is given in words per 
minute, the conventional number of five letters per word 
being understood, though in actual practice, owing to the 
extensive use of special codes, the number of letters per 
word is really between eight and nine ; and this forms a 
considerable factor in lowering the earning capacity of 
a cable. 

A relay capable of working at the end of a long cable 
has long been a desideratum. The difficulty experienced 
is that of securing a good electrical contact under the very 
slight pressure obtainable from an instrument excited by 
attenuated arrival-currents. In an instrument invented by 
Mr S. G. Brown (Brit. Pat. 1434 of 1899) it is sought Isr 
overcome this difficulty by causing the point of a contact- 
arm, representing the siphon in the ordinary form of 
recorder, to traverse the cylindrical surface of a rapidly 
rotating drum. This surface is divided into two parallel 
halves by a short insulating space on which the arm 
normally rests, so that two separate conducting surfaces 
are provided, with either one of which the arm will make 
contact in its excursions in one direction or the other 
from the central ijositioii, the direction and duration of 
contact being governed by the motion of the susj^ended 
coil. The great reduction in friction and in electrical 
resistance of the contact thus effected between the recurved 
end of the arm and the rotating surface secures the trans- 
mission of signals at such a high rate of speed that the 
combination of this relay with a s])ecial form of curb 
sender allows of the re-transmission of signals into a 
second cable at a speed not less than that of the siphon 
recorder worked in the usual way. The special form of 
curb sender mentioned, termed the ** Interpolator,” has 
been devised so as to secure the correct re-transmission 
of any given number of consecutive elements of a letter 
which are of the same sign, for when signals are received 
at the end of a long cable the relay arm will not return 
to its zero position between consecutive elements of the 
same sign, but will remain on the respective contact 
surface during the whole time occuiued by such consecu- 
tive elements. The instrument consists of two cams, the 
form of which regulates the components of the curbed 
signal, one cam being for the dot element and the other 
for the dash element, which by their sequence give the 
letter signals ; these cams, by means of clutches controUed 
by the relay, are mechanically rotated by clockwork, the 
speed of rotation being approximately adjusted to the 
rate of transmission of a single element, so that the 
requisite number of consecutive elements is transmitted 
corresponding to the duration of contact of the relay arm 
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with the side controlling that particular element. By a 
modification of this apparatus the message, instead of 
being immediately re-transmitted into the second cable, 
can M punched on a paper slip, which can be inserted in 
the usual way into an automatic transmitter, so as to send 
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Fig. 13. — Taylor and Dearlove’s Interpolator with Brown's 
Improvetncnts. 

A, Blip aa received on recorder, using ordinary relays for translating on to 
second cable; B. slip as received on recorder, when interpolator la 
used at intermediate station, for sending on to second cable ; C (four 
cells through a line, KR~3‘6). signals with recorder under ordinary 
conditions ; J), all conditions the same aa in 0, but magnifying relay 
' inserted between the end of the line and the recorder. 

either cable or Morse signals. Fig. 13 shows the effect of 
the interpolator in dissecting the consecutive elements of 
any letter combination. Another instrument (see Brit. 
Pat. No. 18,261 of 1898) is what may be termed a mag- 
nifier, since signals so small as to bo almost unreadable 
on direct record are rendered perfectly legible. The 
recorder coil is connected mechanically to a second similar 
coil, which is suspended between the poles of a laminated 
magnet, so that the motions of the two are similar. This 
magnet is excited by an alternating current, and the 
current induced in the second coil is after rectification 
sent through an ordinary siphon recorder. As the direc- 
tion and intensity of this induced current are a function 
of the position of the second coil in its field, and as tliis 
position is determined by its mochanical connexion with 
the recorder coil, it is evident that, by a suitable choice 
of the electrical elements of the second coil and its alter- 
nating field, the indications on the siphon recorder can 
be magnified to any reasonable extent. (See Fig. 1 3.) 

For further information the reader is referred to the following 
works ; — E. Wunschkndoiikf. Traits de T^l^aphie Hotts-Tnariv^, 
Paris, 1888. — C. Briohi*. Stibrnarine Tdegrumha, Loudon, 
1898. — O. Hbavisidb. Elect.ro-magnetic Theitry, l^ndou, 1893. — 
H. D. Wilkinson. Sub’tmrvM Cable Laying and R^iting, 
London, 1896. " (p, ja.) 

IV. Wireless Telegraphy. 


The suggestion that it might be possible to effect 
electric telegraphy between places not connected by a 
continuous me^Uc conductor was made very early in the 
development of the art of employing the electric current 
for telegraphic purposes. Hence it may be said that the 
so-called wireless telegraphy and telegraphy with wires 
originated contemporaneously. The earliest practical 
attempts to establish electric telegraphy (see Tetj:- 
OBAPHY, Ency, vol. xxiii. p. 112) showed the 

necessity for a complete conducting circuit. SteinheO 


of Munich, acting on a suggestion given by Gauss, made 
in 1838 the important discovery that half of the circuit 
might bo formed of the conducting eaHh, and so dis- 
covered the use of the return, since then an essential 
feature of nearly every 4ii(f^aphic circuit. Encouraged 
by this success, he even’^ihflde the further suggestion that 
the remaining metallic portion of the circuit might per- 
haps some day be abolished and a system of wireless 
telegraphy established. 

Morae showed, by experiments made in 1842 on a canal at 
Wasliiugton, that it was possible to interrupt the metallic electiic 
circuit in two places and yet retain jMiwer of electric „ 
communication. (Bee Fahic, of Wirdees Tele- 

graphy, p. 10.) His plan, which has been imitated by numerous 
other experimentalists, was as follows On each side of the canal, 
at a considerable distance apart, metal plates c, e (Fig. 14) were 
sunk in the water ; the pair on one side were connected by a 
battery B, and the pair on the other by a galvaiiomctei' or tele- 
graphic receiver R. Under these circumstances a small iKU'tion of 
the current from the battery is shunted tlirough the galvanometer 
circuit, and can be used to make electric signals. Morse and 
Gale, who assisted him, found, liowever, that the distance of the 
plat^ up and down the canal must he at least three or four times 
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Fig. 14.— Morse's Conduction Method. 


the width of the canal to obtain successful results. Kumcroiis 
investigators followed in Morse’s foot8te{»s. James Bowman 
Lindsay of Dundee between 1845 and 1854 reinvented and even 
jiatcuted Morse's method, and pmcticolly put the plan into ojiertt- 
tion for experimental purposes across the river Tay. tl. W. 
Wilkins in 1849, and H. Highton in experiments described in 
1872, also revived the same suggestion for wireless telegraphy 
The invention of the magneto-telephone put into Uie haiirls of 
electricians a new instrument of extraordinary sensitiveness for 
the detection of feeble interrupted, or alternating, eiir- Tmwm 
rents, and by its aid Professor J. I’rowbridge in 1 880, 
in the United States, made a very elabomle investiga- 
tion of the j»ropagation of electric cunents through the earth, 
cither soil or water, (Sec ‘*Tho Earth as a Conductor of Electri- 
city,” Artft and Sci.y 1880.) He found, aa others 

have done, that if a battery, dynamo, or induction coil has its 
terminals connected to the. earth at two distant places, a Hystem of 
electric cun’cnts flows between these points through th * ornst of 
the earth. If the current is interrupted or alternating, and if a 
telephone receiver has its terminals eoniiectcd to a separate 
metallic circuit joined by earth plates at two other places to the 
earth, not on the same eciuipoteiitial surface of ih<? lirst circiiit, 
sounds will bo heaifi in tiie telephone due to a cuiTciit jwssiiig 
through it. Hence, by inserting a break-aiid-mak« key in the 
circuit of the battery, coil, or dynamo, the unifonn noise or hum 
in the telmdione can be out up into ^leriods of long and short 
noises, which can be made to yield the sigiials of the Morse 
alphabet. In this manner Trowbridge showed that signalling 
might be carried on over considerable distances by electric conduc- 
tion through the earth or water between iilaccs not metalli^lly 
connected. He even placed again in view the idea, wliich Lindray 
hod originally put out in another form, that it might Ikj possime 
to signal in this manner by conduction currents through the 
Atlantic Ocean from tlio United States to Euroiie. He and others 
also suggested the applicability of the luethod to the inter-com- 


228 T E L E G 

mnuioation of Bhips at sea. He proposed that one ship should be 
provided with the means of makinn an interrupted current in a 
circuit formed partly of an insulated metallic wire connected with 
the sea at both ends by plates, and partly of the unlimited ocean. 
Such an arrangement would distribute a system of flow lines of 
current through the sea, and these might be detected by any other 
ships furnished with two plates dipping into the sea at stem and 
stem, and connected by a wire having a telephone in its mrouit, 
provided that the two plates were not placed on the same equipo- 
toTitial surface of the original current now lines. Experiments of 
this kind were actually tried by Graham Boll in 1862, with boats 
on the Potomac river, and signals were detected at a distance of a 
mile and a half. 

At a later date, 1891, Trowbridge discussed another method of 
effecting communication at a distance, viz., by means of magnetic 
induction between two separate and completely insulated circuits. 
If a primary circuit, consisting of a large coil of wire P (Fig. 15), 
has in circuit a battery B and an interrupter I, and at some 
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distance and parallel to this primaiy circuit is placed a secondary 
circuit S, having a telephone T included in it, the interruptions or 
reversals of the cun*ont in the primary circuit will give rise to a 
varying magnetio field round that circuit which will induce 
secondary currents in the other circuit and affect the telephone 
receiver. Willoughby Smith found that it was not necessary even 
to connect the telephone to a secondary circuit, but that it would 
be aficoted and give out sounds merely by being held in the 
variable magnetic field of a primary circuit. By the use of a key 
in the liattory circuit as well as an interrupter or current reversor, 
signals can lio given by breaking up the continuous hum in the 
telephone into long and short periods. This method of com- 
munication by magnetic induction through sjiaco establishes, 
therefore, a seoond metliod of wireless tole^aphy which is 
miite iudojtondent of and different from that due to condUiOtion 
tnrough earth or water. 

Sir W. H. I’reeco, who took up the subject about the same 
time as Prof. Trowbridge, obtained improved practical results by 
' combining together meth(^ of wduction and con- 
duction. His first publication of results was in 1882 
{Brit. Jasoe. when he drew attention to the considerable 

oistanoe over wiiich inductive effects occurred between parallel 
wires forming portions of telephonic and telegiaphic oirouits. Fol- 
lowing on this he made an interesting experiment, using Morse’s 
meth^, to connect the Isle of Wight triegrapbically with the 
mainland, by conduotion across the Solent in two places, during a 
temporary failure of the submarine cable in 1882 in that channel. 
In subsequent years numerous ex][)eriment8 were carried out hy him 
in various puts of Great Britain, in some oases with circuits earthed 
at both ends, and in other oases with completely insulated circuits, 
which showed that conductive effects could be detected at distances 
of many miles, and also that inductive effects could take place even 
between circuits sepuated by solid earth and hy considerable 
distances. Mr A. W. Heaviside in 1887 succeeded in communi- 
cating by telephonic speech between the surface of the earth and 


R A P H Y 

the subterranean gSkUeries of the Broomhill oolHeries, 850 feet 
deep, by laying above and below ground two complete metallie 
oiroaits, each imut 2} miles in le^h and parallel to each other. 
At a later date other exporimentausts found, however, that aa 
equal thickness of sea-water interposed between a primary and 
secondary circuit eompletely prevented similar inductive int^om- 
munication. In 1886 Freeoe and Heaviside proved by experimente 
made at Newcastle that if two completely insulatM oircuits of 
square form, each side being 440 yai^, were placed a quarter of 
a mile apart, telephonic speech was conveyed from one to the other 
by induction, and signals could be perceived even when they were- 
sojiarated by 1000 yards. Tlie method of induction between an 
insulated pnmary and secondary circuits laid out flat on the surface- 
of the earth pi'oves to be of fimitod application, and in his later 
exj^eriments Preeco returned to a metliod which unites both 
conduction and induction as the means of affecting one ciiouit by 
a current in another. In 1892, on the Bristol Channel, he estab- 
lished communication between Lavemock Point and an island 
called Flat Holme in that channel by placing at these positLonB* 
insulated ringle-wire circuits, eartlied at both ends and laid aa 
far as possibk parallel to each other, the distance between them 
being 8*8 miles. The shore wire was 1267 yards long, and that on 
the island 600 yards. An iutemipied current having a frequency 
of about 400 was used in the primary circuit, and a telephone was. 
employed as a receiver in the secondary circuit. Other ex|>eri- 
monts in inductive telegraphy were made by Preece, aided by the- 
officials of the British Postal Tel(^aph Service, in Glamorganshire- 
in 1887 ; at Loch Ness in Scotland in 1892 ; on Conway Sands- 
in 1898 ; and at Frodsham, on the Dee, in 1894. (See Proc. Inst. 
Elec. Eng.y vol. xxvii. p. 869.) In 1899 experiments were made* 
at Menai Straits to put the lighthouse at the Skerries into com- 
munication with the coastguam station at Cemlyn. A wire 760* 
yards in length was erected along the Skerries, and on the main- 
land one of 8) miles long, starting from a point opposite the- 
Skerries, to Cemlyn. Each line terminated in an earth plate placed 
in the sea. The average perpendicular distance between the two 
linos, which are roughly parallel, is 2*8 miles. Telephonic speech 
between these two circuits was found possible and good, the com- 
munication between the oircuits taking place |)artly by induction, 
and no doubt partly by conduction. On the question of how far the- 
effects arc due to conduction between the earth plates, and how far 
to tnie electromagnetic induction, authorities differ, some being of 
opinion that the two effects are in operation together. A similar 
installation of inductive telephony, in which telephone currents iu 
one line were mode to create others in a nearly mrallel and distant 
line, was established in 1899 between Rathlin Island on the north 
coast of Ireland and the mainland. The sliortest distance between 
the two places is 4 miles. By stretching on the island and main- 
land parallel wire circuits earthed at each end, good telephonic- 
communication over an aven^ distance of 6^ miles was established 
between these independent circuits. 

The difficulty of connecting lightshijis and isolated lighthouses 
to the mainland by submarine cables, owing to the destructive 
action of the tides and waves on rooky coasts on the 
shore ends, led many inventors to look for a way out 
of the difficulty by the adoption of some form of 
inductive or conductive telegraphy not necessitating a continuous 
cable. Mr Willoughby S. Smith and Mr W. P. Granville put 
into practice between Alum Bay in the Isle of Wight and the 
Needles lighthouse a method which depends upon conduction* 
through soa-water. (See Proc. Inst. Elec. Eng.^ vol. xxvii. p. 988. > 
It may be explained os follows : — Suppose a batte^ on shore to> 
have one pole earthed and the other connected to an insulated sub- 
marine cable, the distant end of which was also earthed ; if now a. 
galvanometer is inserted anywhere in the cable; a current will be 
found flowing through the cable and returning by various paths- 
through the sea. If we sup{) 08 e the cable interrupted at any place, 
and both sides of the gap earthed W connexion to plates, then the 
same conditions will still hold. Oommunioation w*as established 
^ this method in the year 1895 with the lighthouse on the 
Fastnet.^ A cable is carried out from the mainland at Crook- 
haven for seven miles, and the outer end earthed by connexion 
with a cop})er mushroom anchor. Another earthed cable starts 
from a simuar anchor about 100 feet away near the shore line of 
the Fastnot rock, crosses the rock, and is again earthed in the sea 
at the distant end. If a battery on the mainland is connected 
through a key with the shore ena of the main cable, and a sjieak- 
ing galvanometer is in circuit with the short cable crossing tbe- 
Fastnet rock, then closing or opening the battery connexion will 
create a deflection of the j^vanometer. A veiy ingenious call-bell 
arrangement was dovisecC capable of responding only to regularly 
reversed battery ourrenta, but not to stray earth currents,” and 
very good signalling was established between the mainland and tho 

^ gee Fahie, HisUiTy qf Wireless Tdegraj^y, p. 170 ; also 5th 
Report (1897) of the ]^yal CommiasioB on Slectrioal Communicatioiii 
with Lightships and lighthouses. 
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over the Fastuet, the 
cable would he 


look. Owing to the rough seaa w ^ 

oonditione are each that any ordinaiy sub 

broken by the wearing action of the waves at the rook boundary in 
* reiy short time. Another worker in this dejMrtment of research 
was Mr 0. A. Btevanson, who in 1892 advocated the use of the 
inductive system pure and simple for communication between the 
mainland and isolated lighthouses or klands. He proposed to 
employ two large flat coils of wire laid horizontally on the ground, 
that on the mainland having in circuit a battery, interrupter, and 
hey, and that on the island a telephone. His nrommla had 
special reference to the necessity for connecting a lighthouse on 
Muckle Flugga, in the Shetlauds, and the mainland, but wei'e not 
carried into effect^ Professor £. Bathenau of Berlin made many 
experiments in 1894 in which, bv means of a conductive system 
of wireless telegraphy, he signallea through throe mUes of water. 

Sir 0. J. Lrage in 1898 theoretically examined the inductivo 
system of space telemphy. (See JFVoe. Inat. JSlee, vol. 

-- xxvii. p. 799.) He advocated and put in practice 
experimentally a system by which the primary and 
secondary cirouits were ‘^tuned. " or syntonized by including con- 
densers in the circuits. ' He proved that when so syntonizM tho 
ciicuits are inductively respondent to each other with a much less 

S >wer expenditure in tne primary circuit than without the syntony. 

0 also devised a call " or aiTan^ement for actuating an ordinaiy 
electric bell by the accumulated eflect of the properly tuned induc- 
tive impulses falling on the sccondaiy’ circuit. A very ingenious 
oall-bell or annunciator for use with inductive or couauctive sys- 
tems of wireless telegraphy was invented and described in 1898 by 
Mr S. Evershed, and has been practically adopted at Lavemock 
and Flat Holme. (Id., vol. xxvii. p. 852.) 

In addition to tho systems of wireless or space telegraphy depend- 
ing upon conduction through earth or water, and the inductive 
SdlMo system based upon the power of a magnetic field created 
tta aoB. romjtj one circuit to induce, when varied, a secondary 
current in another circuit, the]*e have been certain attempts to 
utilize what may best be described as electrostatic induction. In 
1885 Mr Edison, in conjunction with Messrs Gilliland, Phelps, and 
W. Smith, worked out a system of communicating between railway 
stations and moving trains. At oacli signalling station was erected 
an insulated metallic surface facing and near to the ordinary tele- 
graph wires. On one or more of the carriages of the trains were 
placed also insulated metallic sheets, which were in connexion 
through a telephone and tho secondary circuit of an induction coil 
with the earth or rails. In the primary circuit of the induction 
coil was an arrangement for rapidly intennittiim tho current and 
a key for short-circuiting this primary circuit. The telephone used 
was Edison's chalk cylinder or electromotograph type of telephone. 
Hence, when tho coil at one fixed station was in action it generated 
high frequency alternating currents, which were propagated across 
the air giip between the ordinary telegraph wires and the metallic 
surfaces attached to one secondary teiTiiinal of tho induction coil, 
and convoyed along the ordinary telegraph wires between station 
and moving train. Thus, in tho case of one station and one mov- 
ing railway carriage, there is a circuit consisting partly of the 
earth, partly of tho ordinary telegrajih wires at the side of the 
track, and partly of the circuits of tho telephone receiver at one 
place and the secondary of the induction coil at tho other, two air 
^ps existing in this circuit. The electromotive force of the coil is, 
nowever, great enough to create in these air gaps displacement 
currents vmich are of magnitude suflioient to be equivalent to tho 
conduction current requir<m to actuate a telephone. This current 
may be taken to be of the older of two or throe micro-amjieres. 
Tho signals were sent by cutting up the continuous hum in the 
telephone into long and short periods in accordance with the 
Morse code by manipulating the key in the primary circuit. Tlie 
system was put into practical <n)cration in 1887 on tho Lelugh 
Valiev Railroad in the United States, and worked well, but was 
abauaoned beoaase it apparently fulfllled no real public want. 
Edison also patented (if.S. Patent No. 465971, 14th May 1885) 
a plan for establishing at distant places two insulated elevated 
plates. One of these was to be connected to the earth through a 
telephone receiver, and the other through the secondary circuit of 
an induction coil in the primary circuit of which was a key. 
The idea was that variations of the primary current would create 
electromotive force in the secondary circuit which would act 
through the air condenser formed by the two plates. The results, 
however, did not come up to exiieotation. 

A veiy similar system of wireless telegraphy was patented by 
Professor A. E. Dolbear in 1886 (U.S. Patent No. 350299), in 
which he proposed to employ two batteries at two places to affect 
the potenfwl of the earth at those places. At the sending station 
one batteiy was to have its positive pole connected to tho earth and 
its native pols to an insulated oondensor. In circuit with this 
ha^ry was placed the secondarv circuit of an induction coil, the 
primary dreait of which contained a telephone transmitter or 
mioropnone interrupter. At the receiving station a telephone 
noeiverwas placed m series with another insulated batteiy, the 


negative terminal of which was to be in connexion with, the earth. 
It is, however, perfectly certain that the method proposed could 
not eflect the transmission of speech or signals between stations 
separated by any distance. Many other more or less imperfect 
devices — such as those of Mahlon Loomis, put forward iu 1872 and 
1877, and Kitsee in 1895 — £gr wireless telegiaphy were not witliin 
the region of practically i^izable schemes. 

Space l^degraphy by Hertzian Waves. — Up to 1895 or 
1896 the suggestions for wireless telegraphy which had 
been publicly announced or tiied can thus lie classified 
under three or four divisions, based respectively ujx)!! 
electri^l conduction through tho soil or sea, magnetic 
induction through space, combinations of the two fore- 
going, and lastly, electrostatic induction. But a more 
suitable system for long distance working has been de- 
veloped out of the modern researches on the production of 
electric waves. Before the dassical researches of Hertz 
in 1886 and 1887, many observers had noticed curious 
effects due to electric sparks produceii at a distance w hich 
were commonly ascribed to ordinary electrostatic or electro- 
magnetic induction. Thus Joseph Henry (Scientific 
Writings, vol. i. p. 203) noticed that a single electric spark 
about an inch long thrown on to a circuit of wire in an 
upjier room could magnetize steel needles inclutied in a 
parallel circuit of wire placed in a cellar 30 feet below 
with two floors intervening. Some curious distance 
phenomena connected with electric sparks were observed 
in 1875 by Edison (who referred them to a sujiposed new 
“ etheric force ”), and confirmed by Beard, S. P. Thompson, 
E. J. Houston, and others.^ Profe.ssor I). E. Hughes 
made some remarkable observations and ex]^ierinients in 
or between the years 1879 and 1886. He discovered a 
fact subsequently rediscovered by others, that a tube of 
metallic filing.^, loosely packed, was sensitive to electric 
sparks made in its vicinity, its electrical resistance being 
reduced, and he was able to detect effects on such a tube 
connected to a battery and telephone at a distance of 500 
yards.^ 

These distance effects were not understood at tho time, 
or else were referred simply to ordinary induction. Hertz, 
however, made known in 1887 the exi>erimental jiroofs 
that the discharge of a condenser jiroduces an electric 
s^iark which under proper conditions creates an effect pro- 
})agated out into space as an electric wave. He employed 
as a detector of this w^ave a simple, nearly clo.sed circuit 
of wire called a Hertz resonator, but it was subsequently 
discovered that the metallic microphone of D. E. Hughes 
was a far more sensitive detector. The ijeculiar actiop 
of electric sjiarks and waves in reducing tho resistance of 
discontinuous conductors was redis(!Overed and investi- 
gated by Calzecchi Onesti,® and by Branly,^ Dawson 
Turner,® Lodge,® and many others. Lodge particularly 
studied the action of electric waves in reducing the re- 
sistance of the contact between two metallic surfaces such 
as a plate and a point, or two balls, and named the device 
a ** coherer,” He constructed one form of his coherer of 
a glass tu}>o a few inches long filled with iron borings or 
brass filings, having contact plates or jiins at the end. 
Wlieu such a tube is inserted in sciries with a single voltaic 
cell and galvanometer it is found that the resistance of 

^ See Telegraphic Journal gf London, vol, iv. j)p, 29, 46, 61 ; 
Proc. Phys. Soc, Land., vol. ii. p. 103. 

* Sc© Fahie, Hiatjory qf Wirdeaa Telegraphy, p. 289 ; also an im- 
portant letter by Professor D. E, Hughes himself in the JStectrician of 
London, vol. xliii. p. 40. 

* Nuow Cimento, series iii, vol. xvii. 

* Comptea Rendua, vols. cxi„ cxii. ; see also the Hedricuin, vol. xl. 
pp. 87, 91, 166, 285, 888, Mid 897 ; vol. xli. p. 487 ; voL xlii. pp. 
46 and 527 ; oud voL xlUi. p. 277. 

* JUpori Brit. Aaaoe., 1892. 

* Lodsre^ SignaUing through Space wUhovS Wirea, Srd ed., p. 78 
1899. 




the tube k nearly infinite, provided the filings are not too 
tightly squeezed. On creating an electric spark or wave 
in the neighbourhood of the tube the resistance suddenly 
falls to a few ohms and the cell sends a current through 
it. By shaking or tap])ing the tube the original high 
resistance is restored. In 1894 he exhibited at Oxford 
apparatus of this kind in which the tapping back of the 
tube of filings was effected automatically. He ascribed 
the redaction of resistance of the mass to a welding or 
cohering action taking place between the metallic particles, 
hence the name coherer. But it has since been discovered 
that it is not universally true that the action of an electric 
wave is to reduce the resistance of a tube of powdered 
metal (see below). 

Between 1894 and 1896 G. Marconi gave great attention 
to the improvement of devices for the detection of electric 
waves. He made his sensitive tube, or im- 
aroon. coherer, as follows: — A glass tube 

having an internal diameter of about 4 millimetres has 
sealed into it two silver plugs PP by means of platinum 



Fig. 16.- "Marconi Form of Coherer. 

wires WW (Fig. 16) ; the opposed faces of tliese plugs are 
perfectly smooth, and are placed within a millimetre of 
etich other. The intersjmce is filled with a very small 
quantity of nickel and silver filings, about 95 i^er cent, 
nickel and 5 per cent, silver, sufficient to fill loosely about 
half the cavity between the plugs, which fit tightly into 


of a small transformer, called a “jigger,” which has its 
secondary circuit cut in the centre and a small condenser 
G inserted. The terminals of the condenser are also 
coxmected to a relay B and single voltaic cell B through 
two coils of high inductance KK; the relay actuates a 
Morse printer or other telegraphic receiver through a local 
battery in the ordinary manner. One terminal of the 
primary circuit F of the jigger is connected to the earth 
E, and the other to an elevated conductor A or nearly 
vertical wire otherwise insulated. The great improvement 
introduced by Marconi was the employment of this verti- 
cal air-wire^ oerM^ aTUewm, or elevated cimduetor^ as it is 
variously called, in combination with the earth connexion 
at both the receiving and transmitting stations; this 
aerial being used as a Hertz oscillator or radiator, and 
also as an electric wave absorber. A simple coherer, 
however sensitive, is not affected by an oscillatory 
spark at any very great distance, the reason being 
that the coherer is a small object and offers little sur- 
face to be acted upon by the electric wave, and there- 
fore gathers up little wave energy. Minchin is said to- 
have used collecting wires in connexion with photo- 
electric cells used as electric wave detectors (Electrician^ 
vol. xxxix. pp. 8.32, 869). In 1895 it occurred to Poi)off, 
a Russian physicist (see Proc. Physico-Chemical Society 
of Eussia, vol. xxviii. p. 18), to connect a coherer to a 
lightniiig conductor, and using in connexion with it a 
relay, automatic tapper after the manner of Lodge, and 
Morse printer, he obtained records on the telegraphic tape 
due to atmospheric electric discharges at a distance. This, 
however, was not telegraphy, and there does not appear 
to bo any evidence that any communication by Hertz 
waves of the nature of intelligible signals was achieved 
until Marconi in 1896 employ^ an aerial or air- wire, or 
elevated conductor, in connexion with the one secondary 





Fio. 17.— Transmitter and Boceiver, later Marconi System. 

the tube. The tube is then exhausted of its air, and ele 
attached to a bone or glass rod as a holder. Marconi em- the 
ployed this device as a very sensitive relay to set in do^ 
operation Ordinary telegraphic apparatus. The arrange- dui 
ments of his receiver as subsequently modified are as 
follows: — The plugs of the sensitive tube T (Fig. 17) 
are joined to the terminals of the secondary circuit S'S' 


terminal of the transmitting induction 
coil, in the jirimary circuit of which he 
placed a signalling key, and also with one 
terminal of the receiving coherer, the 
other ends of both appliances being con- 
nected to the earth.^ This use of an 
aerial at each place made all the difference 
between mere laboratory experiments and 
telegraphy in any proper sense of the 
word. It was soon found that the dis- 
tance at which the effects of the oscilla- 
p tory spark could be perceived by the aid 
q Iq of the coherer was closely connected with 
the height of this air-wire or aerial con- 
nected to the spark balls and coherer. 

Xq" J.B Marconi then adopted the plan of erecting 

T tall masts at the two stations between 

which wireless telegraphy was to be accom- 

plkhed, and suspending from the top of 

each an aerial in the form of a long in- 
sulated copper wire. The operation of 
the receiver k as follows : — When electric 
waves created by a distant osciUatory 
spark, or rapid train of oscillatory sparks^ 
the magnetic fiux component of which k 
parallel to the earth’s surface, fall on the 
ojn. aerial they set up in the primary circuit 

of the receiving induction coil or jigger 
electrical oscillations which induce other oscillations in 
the secondary circuit. These secondary oscillations break 
down the resistance of the tube and render it con-- 
ductive ; the single cell then sends a current through the 

^ Captain H. B. Jackson, B.N., has stated {Proe. Roy. Soc.^ May 
1902) that in 1895 he began systematic experiments with Herte 
waves for the purposes of navy signalling. 
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coherer and causes the relay to operate, thus working the 
telegraphic instrument — ^generally a Morse printer— -con- 
nected to the relay work. The receiver has a tapper or 
electromagnetic hammer in connexion with it which is set 
in operation by the current passing through the Morse 
printer ; hence when the local battery actuates the printer 
the same current is used to administer small regulated 
taps or shocks to the tube, which bring it back to a non- 
conductive condition. By suitably adjusting the strength 
of these taps matters can be arranged so that a short 
train of oscillations causes a dot to be registered on the 
Morse tape, while a longer train registers a dash. In 
certain cases another condenser C" (Fig. 17) is joined in 
across the terminals of the sensitive tube. 

The transmitter used with the arrangement consists 
(Fig. 17) in one form, of a large induction sparking coil I, 
the secondary of which is connected to an adjustable spark 
ball discharger 8p. To the two spark balls arc connected 
the terminals of a circuit consisting of a condenser C or 
series of Leyden jars arranged either in parallel or in 
series, and the primary circuit P of another air-core induc- 
tion coil consisting of very few turns. The secondary 
circuits of this last induction coil have one terminal con- 
nected to the earth E, and the other to an elevated and 
insulated conductor A. In the original Marconi system the 
transmitter consisted solely of the induction coil I, generally 




Fkj. 18. — Transmitter and Receiver, original Marconi System. 

a 10-inch spark coil, having one secondary terminal con- 
nected to the earth and the other to an elevated con- 
ductor A, often 150 feet long (Fig. 18), Similarly at the 
receiving end the terminal of the coherer T was connected 
directly to the aerial A, while the other was put to earth, 
the tube being also in circuit with a relay II and a cell B 
through impedance with KK. Subsequently, however, it 
was found by F. Braun and by Marconi that a greatly 
increased distance could be covered in signalling by the 
use of the second interposed induction coil PS and con- 
denser C placed between the primary coil and the circuit 
of the elevated conductor (Fig. 17). In this last arrange- 
ment the oscillations are induced in the aerial by others 
in a circuit of larger capacity and therefore greater 
energy-storing power. Further, Marconi discovered that 
by suitably bringing into resonance, or tuning, the four 
circuits composing the primary and secondary of the 
receiving jigger, and this last-mentioned oscillation trans- 
former or induction coil, the primary of which takes the 
discharge of the condenser, the receiver so tuned could be 
prevented from responding to irregular waves sent out 
from other non-resonant exciters. On these principles 
he elaborated between 1696 and 1900 a system of electric 
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wave or spark telegraphy (German, Fv/nken Telegraphie), 
in which each receiver was tuned to a particular wave 
frequency and responded only to that one frequency, or 
to a not very high harmonic. 

At on© time Marconi experimented with simple Hertz trans- 
mitters or wave producers placed in the focus of parabolic miri-ors, 
and by this means was able to effect signalling up to a distance 
of a couple of miles. In some of the early experiments a Rhigi 
transmitter was employed, sparks being taken between brass balls 
immersed in oil, but he afterwards found that tlie wave production 
was more energetic if an ordinaiy 10-inch spark coil was used to 
produce sparks between brass balls in air 1 inch in diameter, jdaced 
1 centimetre apart. ICach of these sjmrks is a series of oscillntoiy 
discharges taking place between the earth and the elevated in- 
sulated conductor, or of elcotricail oscillatit>ii8 induced in the aerial, 
and each oscillation creates an electromagnetic impulse or electric 
wave, or train of waves, whicli is propagated out into simee over 
the surface of the sea or earth and aifects the distant coherer. 
Owing to the high radiative power of the vertical wire, each oscil- 
latory discjharge gives rise only to a veiy brief train of electric 
waves, perhaps only a single impulse, but these impulses follow 
each oilier at a rate dciiendiiig upon the vibration rate of the 
contact breaker of the induction coil. When the waves reach the 
receiver they act, as above explained, in setting the telegraphic 
printer in ojieration. 

Mamoni made his earliest demonstrations in Italy, and followed 
with others in England between Lavcruock and Flat Holme, and 
Lavernock and Bream Down, near Bristol, in May 1897. Early 
in 1898 permanent stations were established between Alum Bay 
and Bournemouth, a distance of 14^ miles, where successful results 
were obtained. Later the Bournemouth station was removed to 
Poole Harbour, and tlie Alum Bay station to Niton in the Isle of 
Wight, the distance being thus increased to 30 miles. In December 
1898 communication was esiablished by the Marconi method be- 
tween the East Goodwdn lightship and the South Foreland light- 
house ; and this installation was maintained for upw'ards of a year, 
during which it was the means of saving hotli life and ])ro})orty. 
In Mandi 1899 oommunieatiou was effected by his system between 
England (South Foreland lighthouse) and Franco (Wimereux, 
near Boulogne), a disUiiice of 30 miles. He kept up the communi- 
cation for six months, in all weathers, and founa that ordinary 
commercial messages could bo transmitted at the rattj of 15 to 20 
W'ords a minute. In January 1901 ho established communication 
by his ^steni between the Lizard in Cornwall and Niton in the 
Isle of Wight, a distance of 200 miles. A full account of the 
development of his system was pvon by him in an article 
published in the Fortnightly lleview for Juno 1902. Wireless 
telegraphy by electric waves, though by no means in eveiy case 
with apparatus made by Marconi, has been largely adojited by the 
British and other navies and in the iiieruantile marine, and has 
proved to Ijo of great utility^ in oi-dinaiy marine signalh'ng between 
ship and ship and ship and shore. 

The method of Hertzian wave telegrai>hy described 
above labours under the disadvantage that several trans- 
mitters and receivers in the same region affect 
each other e(j[ually. A transmitter consisting 
of a simple aerial or insulated conductor con- 
nected os described to the secondary terminal of 
an induction coil, the other terminal of which is carth<^ 
(see Fig. 5), affects within a certain radius all simple 
coherers or other receivers alike. Great attention has 
therefore been directed to the consideration of syntonic 
receivers and transmitters wliich can be “ tuned,” so that 
the tuned pair alone affect each otlier, but do not affect, 
and are not influenced by, other similar apj)aratus not 
tuned to symi>athy witli them. The improvements which 
have been made depend upon the fact that every circuit 
possessing inductance and capacity has a natural free 
time-period of electrical vibration. Thus if a condenser 
of capacity C is joined in series with a coil of inductance 
L, and a sudden impulsive electromotive force is applied 
to the circuit and then withdrawn, an electrical oscillation 
or rapidly alternating electric current will be creat^ in 
the circuit, the frequency of which is equal to l/2ir ^LC. 

! Circuits are, however, broadly divided into good and 
bad radiators. In the first, an electrical os<!iIIation when 
set up gives rise to the production of an electric wave 
or very short wave train in the surrounding ether (see 
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Electricity : EUcirit vol. zzYiii.), and the OBcilla- 
tions are rapidly damped out. In the second the oscilla- 
tions persist in the circuit, and do not give rise to radiated 
wave energy to anything like the same extent. Examples 
of radiative circuits are the ordinary Hertz radiator or a 
simple Marconi vertical insulated wire. Instances of non- 
radiative circuits are a Hertz resonator, or a coil and 
Leyden jar connected in series with a small spark gap 
in one place. There can be no effective syntony or 
tuning between very radiative circuits. Thus in the 
case of the Marconi simple vortical wire or transmitter 
the effect sent out at each spark can hardly be called a 
train of electric waves, but is merely a single impulse, 
or at most one or two vibrations. The energy stored up 
in the aerial is radiated, as it were, in one explosion. On 
the other hand, non-radiative circuits, though susceptible 
of being tuned, and able to affect each other by electro- 
magnetic induction at small distances, cannot send out 
wave energy enough to affect each other at great distances. 
Marconi has, however, ingeniously combined the two 
forms of circuit (see British Patent Spec. No. 7777 of 
1900), and by connecting a condenser placed in series 
with the primary coil of an oscillation transformer to the 
spark gap of an induction coil, and one terminal of the 
secondary circuit of the oscillation transformer to an aerial, 
the other terminal being connected to the earth, has made 
a transmitter capable of sending out trains of electric 
waves of definite wave length, provided that the two 
circuits of the oscillation transformer are tuned together. 
In other words, he associates a pair of syntonic circuits 
inductively, one being a good radiator and the other a 
persistent oscillator (Fig. 17). In the same way, at the 
receiving end he constructs a coiii|iouud receiver consist- 
ing of an aerial wire earthed through the primary of an 
oscillation transformer, which is in syntony with a 
secondary circuit consisting of a coil and condenser. A 
receiving circuit of this kind res))onds only to its proper 
transmitter, and not to any simple Hertz wave producer. 
Using this device, Marconi was able in September 1900 
to show the simultaneous sending and reception of two 
different Hertz wave telegraphic messages on the same 
aerial; and in 1900 and 1901 he elaborated a number 
of different forms of transmitters or radiating circuits, 
and a complete system of independent Hertz wave tele- 
graphy, so arranged that syntonized receivers and trans- 
mitters alone responded, and were not affected by ordinary 
non-tuned apparatus (see Journal Society of vol. xlix. 

p. my 

tHher workers in the same field have been Sir O. J. 
Lodge, who in conjunction with Dr A. Muirhead jmtented 
various devices for syntonic Hertz wave tele- 
graphy (British Patent Spec. No. 18644 of 
1897), and Slaby in Germany, who in co-opera- 
tion with Count von Arco worked out a similar system. 
The Slaby-Arco arrangement consists at the transmitting 
end of an inductance coil elevated above the ground; 
one end of this coil is connected to the earth by a wire 
and the otjior end to a condenser, the opposite terminal 
of which *i8 connected to one secondary terminal of an 
induction coil, the other terminal of this induction coil 
being earthed. The Slaby-Arco receiving arrangement 
in one form consists of an aerial wire which may be 
earthed, and from the lower end of which proceeds a 
straight or loosely coiled wire of the same length as 
the aori^^^ipi^. coherer, or detector, is insert^ be- 
tween the outer end of this last wire 

(see vertical aerial wire responds to 

mecti^ma|i»^ mves having a wave length of four 
times its own length, and the outer end of the attached 
bottom wire experiences variations of potential similar to 


that of the top of the aerial wire. By this arrangement 
a receiving circuit is made having a selective power, and 
an exhibition of duplex wireless telegraphy was given 
with it in December 1900 by Slaby, whid^ however, did 
not anticipate Marconi’s work. Other workers who have 
given attention to syntonic wireless telegraphy are Blondel, 
Ducretet, and Tissot in France, Popoff in Russia, and 
Braun in Germany. Braun suggested the employment 
of an oscillation transformer for inducing the oscilktions 
in the aerial, but did not appreciate at first the im- 
portance of having the transformer circuits in tune with 
each other. 

The essential difference between a tuned or syntonic 
receiver and one not tuned may be likened to the effects 
of surface waves on water when acting on various forms 
of floating bodies. A cork floating on the surface is 
caused to bob up and down by surface waves of any 
])eriod. If, however, a heavy log of wood be tethered to 
the bottom of the sea by a spiral spring the arrangement 
would have a definite natural period of vibration, and 
would only be set in oscillation by surface waves of like 
periodicity. Similarly a simple coherer attached in series 
with an aerial and the earth is affected by any electric 
wave of any kind; but if the arrangements devised by 
Marconi are made, the receiver becomes insensitive to 
electric waves of any frequency except those to which it 
is tuned 

The true fiinction of the various elements in Maiuoni’s system 
of electiic wave telegraphy can hardly yet be said to have been 
determined. The earth connexion at both receiving and sending 
end is essential for long-distance work. Signals may be sent over 
a few miles with apparatus insulated at both ends, but for tele- 
graphy over any diswnoe, such as 100 or 200 miles or more, a pod 
earth connexion is essential. The signals are better transmitted 
over water, esiiecially sea-water, than over land, and over moist 
land than dry land. Coupled with the fact of the known oi«city 
of water for short electric waves, this seems to point to a greater 
absorption of energy by dry earth than by water. As i^egaids the 
effect of rotundity of the cartli, in which the popular mind has 
professed to see a reason for a limitation of long-distance work, 
there is no evidence yet that it is eifoctive. Although no accurate 
measurements have yet been made of the wave length usual in 
practice, theory |)oint8 out that tlie fundamental wave length 
will probably be about four times the length of the aerial or 
antenna enquoyed. Hence, with 200-fcet masts the wave length 
is nearly one-sixth of a mile. Diffraction effects must therefom be 
present in any moderate teirestrial distances, and the earth curva- 
ture is not an effective screen even for distances of 1000 miles or 
so. The importance of the earth connexion may arise from the 
wave being thus compelled to expend itself wholly in the space 
between the receiver and transmitter. 

There is some evidence that the function of the aerial in receiv- 
ing is not the same as in sending. In sending it acts as a capacity. 
What is then required is means for storing up a sufficient quantity 
of electric energy which can be dischaig^ as an electric wave or 
wave train. Accordingly, metallic cylinders or surfaces only 
slightly elevated can be used as transmitters. In the reception 
of effects a certain height of aerial is essential. The function of 
the aerial may then be, as sumsted by J. A. Fleming, to integrate 
the electric force distributed through simce into electiumotive 
force, and for this purpose a length of metallic conductor is neces- 
sary. Marconi has enunciated the law that, other things being 
equal, two similar aerials will respond at distances varying as the 
square of their height. When the principle of tuning or resonance 
is made use of it u remarkable how small an initial expenditure 
of energy will, with proper aerial, affect a receiver at very 
great distances. Thus, with masts 150 feet lugh, Marconi has 
worked between the Isle of Wight and Cornwall, a distance of 200 
mil^ the spark energy in this case being a 7-millimetre spark, 
equivalent to about 20,000 volts, charging a capacity of about 
1/100 of a microfarad. Each discharge therefore replants 
the dissipation of eneigy equal to 2 joules or about IJ foot- 
pounds. Probably only a portion of this is really employed in 
wave-making, yet the effects can be detected everywhere on the 
circumference of a circle 200 miles in radius described on an 
ocean surface. This sensibility can, however, only be obtained 
by the most careful syntonisation of the transmitter and re- 
ceiver, but when syntony and large wave-making eneigy are com- 
bined electric wave wireless tele^phv over very long distances 
can be aooomjdiahed. 



wiBsuoss] T £ L E G 

In creating powerful electric waves for communication 
over long distances it is necessary to employ an alter- 
Lmt* nating current transformer (see T&4 NSForm£Bb) 
supplied with alternating currents from a low 
witwhn frequency alternator D driven by an engine 
(Fig. 19). The transformer has its secondary 
or high-pressure terminals connected to spark balls Sj, 
which are also connected by a circuit consisting of a large 
glass plate condenser and the primary circuit of an 



Fio. 19. — Alternate Current Transformer System. (Fleming.) 


air-core transformer Tg, called an oscillation transformer. 
The secondary circuit of this last is either connected in 
between an aerial A and the earth E, or it may be 
again in turn connected to a second pair of spark balls 
Sg, and these again to a second condenser Cg, oscillation 
transformer Tg, and the aerial A. In order to produce 
electric oscillations in the system, the first or alternating 
current transformer must charge the condenser connected 
to its secondary terminals, but must not produce a per- 
manent electric arc between the balls. Various devices 
have been suggested for extinguishing the arc and yet 
allowing the condenser oscillatory discharge to take place. 
Tesla effected this purpose by placing the spark balls 
transversely in a powerful magnetic field Elihu Thomson 
blows on the spark balls with a fiowerful jet of air. 
D’ Arson val causes the spark balls to revolve rapidly, and 
the draught of air acts in the same manner. J. A. 
Fleming devised a method which has practical advantages 
in both preventing the arc and permitting the oscillatory 
currents to be contLX>lled so as to make electric wave 
signals. Ho inserts in the primary circuit of the alternating 
current transformers one or more choking or impedance 
coils Rj, Rg (Fig. 19), called “chokers,” which are capable, 
one or all, of being short-circuited by keys Kj, Kg. The 
impedance of the primary or alternator circuit is so adjusted 
that when both the chokers are in circuit the current 
flowing is not sufficient to charge the condensers; but 
when one choker is short-circuited the impedance is 
reduced so that the condenser is charged, but the alter- 
nating arc is not formed. In addition it is necessary to 
adjust the frequency so that it has the value of the normal 
time period of the circuit formed of the condenser and 
transformer secondary circuity and thus it is possible to 
obtain condenser oscillatory discharges free from any 
admixture with alternating current arc. In this manner 
the condenser discharge can be started or stopped at 
pleasure, and long and short discharges made in accord- 
ance wi^ the signals of the Morse alphabet by manipu- 
lating the short-circuiting key of one of the choking coils 
(see British Pktent Specs. Nos. 18865, 20576, and 
22126 of 1900, and 3481 of 1901). Another method 
suggested by Fleming by which the necessary control can 
be obtained for signalling is to construct the alternator 
with a field-magnet entirely of laminated iron, and then 
to open and close the exciting circuit by a suitable key. 
This then controls the condenser discharges and the pro- 
duction of the waves. 
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Availing himself of a suitable transformer plant for the 
production of powerful trains of electric waves, Marconi 
was able to prepuce and receive signals acnjss 
the Atlantic Ocean between Cornwall in Eng- mtimatic 
land and St Johns in Newfoundland on 12th wire/ess 
December 1901. A station was erected at 
Poldhu near Mullion in Cornwall, in which was established 
an alternating current transformer plant. The general 
design and engineering arrangements for this first 
“aether wave power station” were made by the writer 
of this article. Condenser discharges were employed to 
create powerful electric oscillations in an aerial consisting 
of about 50 wires 150 feet long upheld in a fan form 
between two masts, the lower end of the aerial being 
oonnectod through an oscillation transformer vrith the 
earth. Subsequently this aerial was enlarged, and now 
consists of 400 wires, upheld by four woodeii towers each 
215 feet high. At St Johns in Newfoundland Marconi 
elevated a wire 400 feet lt>r»g by means of a* kite, and, 
using a receiving jigger and various very sensitive electric 
wave detectors in connexion with a telephone aitd battery, 
was able to hear sounds correB|>onding to (‘ondenser dis- 
charges in Cornwall re])eatod rapidly three times (three 
dots) making the letter S in the Morse alphabet. These 
S signals were repeated regularly at intervals in accordance 
with a pre-arranged programme, so as to leave no doubt 
that they were really due to electric waves generated at 
the Cornwall station and pro|xigated across the Atlantic! 
Ocean a distance of 1800 miles. This ex|)erinient proved 
that the rotundity of the earth, amounting to an elevation 
of 110 miles in the 2000 miles, did not altogether inter* 
cept the electric waves. In a rejHitition of this cx])erimeiit 
at the end of February 1902, Air Afarconi, on Iniard the 
S.8. Philadelphia^ received wdrcless messages printc^d down 
on the ordinary Morse tai>e at a distance of 1557 miles 
from the sending station at Poldhu, in Cornwall, England. 
He also received the letter S at a distance of 2099 miles 
from the same place. In the course of this voyage he 
noticed that the signals were better received during the 
night than the daytime, and that legible messages were 
received only 700 miles by day, but 1500 by night. 

So long aa a receiver consisting of metallic filings is used as a 
detector of electric waves, it has to be tapped and reset between 
each signal automatically in the manner Huggf'stcMl by 
Lodge and Poiwfl’. This limits the rate at wliich the ® *" 
coherer can be worked in receiving signals on the laiorove^ 
Morse alphabet system. Attempts have theivfore been 
made to obtain a self-adjusting recseiver wlikli shall 
wwk more rapidly. D. E. Hughes found in 1879 that a loose, 
or niicrophonic contact of two metals was reduced in idectrfcal 
resistance when an electric spark was nitule near it, and ho *dis- 
covered (see Eleclriciany 5th May 1899) that a carhon-steel micro- 
phonic contact is self-setting and n^quircs no tai>pirig back to 
cause it to regain its original resistance. It has since Iwen found 
that an exceedingly sensitive electric wave detector which is self- 
recovering can bo made by including a globule of mercury 
between an iron and a carbon rod placed as plugs in a glass tube. 
This niicrophonic receiver in (sonnexion with a teleplione and 
battery forms a very sensitive receiver for wireless tclegi-anhy, 
and in one form, the invention of w'hi(.*h has been claimea by 
Lieut. Solari, this receiver was used by Marconi in the first trans- 
atlantic wireless transmission (see VElettririftta, May 1902, p. 118 ; 
also the Eleetririany vol. xlix. p. 477, 1902, where the inventor is, 
however, stated to be P. Castelfi, a petty officer in the Italian navy). 
Schafer has devised a receiver, which no calls an “anti -coherer,” 
by depositing silver uiwn glass and then scratching the dejiosit 
across with a diamond. If the gap is about 30 mm. long, then 
the resistance between the two sides is not infinite, but al»out 40 
ohms. If electric waves fall on this receiver its resistance in- 
creases about threefold, and falls again when tji^ waves cease. 
This receiver can therefore l)o used in j'onnexiqrf’witliKa Sfcelephono 
and lottery and interrupter to receive by ear. 

Neugsohwender {fFied. Ann,, vol. Ixviii. m|a|l^tbat if a 

similar cut across a dejKisit of silver ujwn glass wal^wreathed utm)ii 
the film of moisture tmnsmitted a small current cloctrolytically, v 
but the impact of electric waves stopjicd this curremt. In ona 
case the impact of waves on a cut 20 mm. long and 0*5 xnih. . - 
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wide caused the rcsistauce to rise from 50 olims to 00,000. J. C. 
Bose (Proc» May. Soc., vol. Ixv. p. 171) found that a receiver 
made of fragments of potassium in kerosene incroased in resistance 
when electric waves fell on it, and spontaneousljr recovered its 
former conductivity when the waves ceased. Up to the present 
time (1002), however, no one has succeeded in making a praotioal 
self-restoring electric wave detector for wireless telemphy which 
can be used in conjunction witli a relay to work a Morse printer, 
exc^ept the self-tapping metallic hlings coherer as employed by 
Lodge, Marconi, Slaby, and others. 

The actions taking place in the hlinjfpi coherer when sub- 
mitted to electric radiation have been studied bv many physicists. 
Blondel and Dobkevitch {Compies 28ra April 1000) have 

stateil tiiat when such a tube is submitted to gradually increasing 
E.M.F. there is a ceiiaiu critical voltage at ^lioh it passes sud- 


experience that a degree 

produced by any E.M. F., and that its detection is merely a question 
of delicacy of instrument. A considerable amount of knowledge 
and skill is required to make a properly sensitive metallic filings 
coherer (Oor. Fritier). The general experience is that tubes made 
exclusively with non-oxidizimle metals, e.g.^ gold, silver, or plati- 
num filings, are too sensitive, while those made exclusively with 
very oxidizable metals, e.^., iron, copper, Ac., are too insensitive 
and uncertain for telegraphic work. Marconi lias obtained his 
best results with receivers in which nickel mixed with a small 
percentage of silver filings is used in a good vacuum between 
eilver terminals. Even then to work well the tube must not have 




Fio. 20.— Slaby- Aroo System. 

currents exceeding one-tenth of a milliainpere sent through it, and 
the tapping back must be veiy gentle. So far all that can be said 
is that the making of a good metallic filings coherer tube is a matter 
of skill rather than science. M. Blondel and also Sir 0. J. Lodge 
have designed forms of sealed tube with a pocket to hold a store of 
filings so that the working mass can be chang^, but experience 
is wanting to show how far this is an advantage in practice. 

The mode in which the sensitive tube should be connected to the 
aerial and the form of the latter have been the subject of much 
investigation. Slaby has contended that the coherer should not 
be connected Instween the aerial and the earth, because the latter 
place is a point of zero potential, and the amplitude of potential 
variation due to oscillations in the aerial is small near the base of 
the latter; He has therefore, in coiguuction with Count Von 
Arco, devised arrangements for which he claims an advantage. 
At the transmitting end the aerial A (Fig. 20), which may con&t 
of a lightning conductor, has a loop at its lower end connected 
with one secondary terminal of the induction coil. One secondoir 
4iipark ball of the induction coil I is connected to this loop, and 
the other to a condenser 0 in series with an earthed inductance 
•coil L, ^ At the receiving end a similar lightning conductor 
A has it 9 loon connected to a very open spiral wire V, the 
length of Wihi(m is equal to the height of the aerial, and the 
outer end ^ this* coil is connected through another coil M, 
oalled a to the coherer F. The coherer is earthed 

through a tabmenseir G, which is shunted by a relay R and one 
43^ B ; according to Slaby, the receiver and transmitter can be 
tuned** that the receiver does not respond to electric waves 
length, but only to those prooesding from the proper 


trau smitter. In a demonstration given in December 1900 he exhibited 
the apparatus in action, and showed that two reoeiveni tuned to 
different wave lengths could be connected to the same lightning rod, 
and that each would only respond to its own proper transmitter 
(see EUctriotU Menieiw^ London, 28th December 1900 ; or 
mg, 8th Februaiy 1901). The difficulty, however, has hitherto 
been to prevent even a so-called ** tuned ’ receiver from responding 
to any electric wave if the latter is sufficiently vu^rous. 

In 1896 £. Rutherford (see Frae. Bay. Boc., vol. lx. p. 184, June 
1896) described A M^ietic Detector of Electric Waves and some 
of its Applications." I^is detector consisted of a bundle of very 
fine steel wires which were surrounded by a coil of wire. The steel 
was magnetized, and it was found that when the above coil was 
placed in series with a receiving circuit the oscillations set up in 
the latter demagnetized the st^l. The effect was produced at 
distances of half a mile. More recently Marconi (see Froc. Boy. Soe. , 
12th June 1902) discovered that if a bundle of iron wires is carried 
slowly through a maguetio cycle by being rotated in a magnetic 
field BO as to magnetize it first in one direction and then in the 
other, it becomes veiy sensitive to tlie majfpietizing action of 
eliMstric oscillations. When a bundle of iron wires is thus 
carried through a cycle of magnetic operations the monetization 
lags behind the manetizing force in conseaueiioe or hymens 
(see Maokxtism, voi. xxx.). If this bundle of iron wires is 
surrounded by two coils of insulated wire, one of which is in 
circuit with a telephone and the other is in inductive connexion 
with an aerial wire, then when an electric oscillation is set up in 
the aerial by an arriving electric wave these oscillations cause the 
magnetization of the iron core suddenly to come up into step with 
its external magnetizing force. This gives rise to 
a secondary current, and this is heard os a *Hick " 
in the telephone. Marconi has in this manner 
constructed an improved ma^etic detector of 
electric waves which is exceedingly sensitive and 
more certain than the coherer, with which it has 
nothing in common. This receiver, from its con- 
stant resistance, admits of being employed with 
groat advantage in a syntonic system of wirelen 
tele^aphy. In July 1902, using this receiver, he 
received ' " wireless " messages on boaid the Italian 
flagship Carlo Alberto sent out from Poldhu, the 
vessel Doing then in Oronstadt harbour and the 
signals crossing England, the North Sea, Denmark, 
and the Baltic. 

Marconi has described several interesting forms 
of transmitter and syntonic receiver arrange- 
ments (see Joum. Soc. Arts, London, vol. xlix. 
p. 506). One of those, the transmitter, consists of 
two concentric metal cylinders or a length of con- 
centric cable. The inner cylinder is connected to 
earth and to one spark ball of an induction coil. 
The outer cylinder is connected to the other spark 
ball through an inductance. The improvement 
thus effected consists in giving the aerial a largm 
oapacity, and enabling it to store up more electric 
energy. The radiation thus cousists of a greater 
train of waves. The ordinary simple or plain 
insulated aerial used ns a transmitter on Mareoni’s 
first plan has a very small capacity. Measurements show that 
a single aerial consisting of a 7/20 copper wire 200 feet in 
length, suspended vertically, has a capacity of 0*0004 microfarad, 
whuBt 25 such wires arranged 3 inches apart, parallel to each 
otlier, have a capacity of 0*0016 microfarad. There is a limit to 
the length of oscillatory spark which can be obtained on such a 
single wire aerial with an ordinary 10-inch induction coil, usually 
employed, which may perhaps bie taken at 2 centimetres, repre- 
senting a potential of about 60,000 volts. Hence, for a single 
aerial as above, the stored-up energy liefore dischaige amounts to 
4 X *0004 X (60,000)® =s 0*72 joule, or about IJ foot-pound. Not 
all this energy, however, is available for wave making, as some 
is dissipated as heat. Moreover, this small amount or energy is 
almost all discharged in the first half vibration, so that no true 
train of waves is radiated, but merely an impulse given to the 
ether. Large capacity as well as large surface in the aerial is 
essential for the achievement of long-mstance wireless telegraphy 
especially if the latter is to be syntonic. This can only be accom- 
plished Dy storing up a large amount of eneigy in a condenser 
and releasing it into a non-iadiative circuit whicli is inductively 
connected with the radiative circuit The radiative and storage 
power of the combination can be adjusted so as to radiate a con- 
siderable train of energetic electric waves. 

At7TH011ITIE8.~J. j. Fahib. a HiOory of WireUss TeU- 
grapjvy. London, 1899. — 0. J. Lonas. Signalling through Swue 
ivimout Wires, Srd ed., London, 1899 ; Improvements in Mag- 
netic Space Telegraphy,*' Froe. Jnit. Else. Eng., vol. xxvii. p. 
799.— w. H. PnsscB. **SignalHng through Space without 


Wires," Ftoe. Boyal InslUuUon, Lon<mn, June 189/ ; **Aetherio 
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Telagmphy,'' /Voc. Ingt. Elec, Eng,^ Deo. 1898. -~G. Marconi. 
^‘WireloeBTelMraphy,”/Viw. Inst, Elec, Eng,, London, 1899, vol. 
xxviii. p. 278; ^Syntonic Wlreleas Telegraphy,'* J<nt/m, Hoc, Arts, 
1901, toL xlix. p. 606 ; ** WMeas Telegra^y," Eroc, Eoy, Inst, of 
GreaJt Britain, 1900, vol. xvi, part ii. p. 247 ; “The mgress of 
Space Telegraphy,” Proe, Boy, Intt, of Great BrUaisi^ June 1902 ; 
ov Eleetrkiom, 1902, vol. xlix. p. 888.— S. P. Thompbon. “Tele- 
graphy ooroBS Space,” Jowm, Hoc, Arts, 1898, vol. xlvi. p. 468. — 
A. Slaby. IHeEunken Telegraphic, Berlin, 1897 ; “Abgoatimmte 
und Mehrfaohe Funken Telegraphie,” Elek, ZtUschr,, December 

1901. —J. A. Fleming. ** Electric Oscillations and Electric 
Waves,” Oantor Lectures, Society of Arts, 1900 and 1901. — ^A. 
Tuapaim. Les Amlicatione prati^uoe des Ondea Electric Pari^, 

1902. —H. B. Jackson, R.N., F.B.S. “On some Phenomena 

affecting the Transmission of Electric Waves over the Surface of the 
Sea and £a^,” Proc, Boy, Hoc,, May 1902.— A. Blondel and G. 
Fearie. Mat actuel et progrea de la tdegraphie aanaMa par ondea 
Eertaisimea, Paris, 1901; “ Congriss International d’Electricitd,” 
Bapporta et Proeia verbaux, Paris, 1900, p. 821. (j, A. F.) 

TsI^phOflOa — The electric speaking telephone was 
invented by Alexander Graham Bell, who first proposed 
to transmit speech electrically by the employment of 
electric undulations similar in form to the sound waves 
which characterize the words 8])oken. The apparatus 
constructed by him for the purijose of putting this con- 
ception into a practical form was the so-called magneto- 
telephone, in which a thin iron diaphragm is placed 
opposite a pole-piece constituting the end of a permanent 
magnet, around which pole-piece is wound a coil of in- 
sulated wire. The iron disc is enclosed in a suitable box, 
and the instrument is furnished with a mouth-piece. The 
transmitter and the receiver are alike. On s{)eaking into 
•the transmitter the air waves produced by the voice act 
to set the iron diaphragm into a corresponding condition 
of vibration. This, by its inductive action upon the 
magnet and coil, generates an undulatory current in the 
line which copies, as it were, the characteristics of the 
sound waves. The passage of this undulatory current 
through the coil of the receiving instrument varies the 
'Strength of the ]K>le of its magnet and thus attracts the 
iron diaphragm more or less strongly, so that this enters 
into vibration and acquires motion of a character corre- 
sponding to and determined by the undulatory current. 
T'heso vibrations of the receiver diaphragm produce air- 
waves which are necessarily similar in all their character- 
istics to those produced by the voice at the transmitter. 
Hence the sound heard at the receiver is a reproduction 
of that spoken into the transmitter. 

Microphone , — The magneto-receiver has been univer- 
sally used in practical telephony. But the magneto- 
transmitter was soon superseded by the microphone- 
transmitter, originally invented by £mile Berliner, which 
produces much louder effects. In this instrument an 
•application is made of the principle that the transition 
resistance, as it has been called, which exists at the 
surface of contact of two separate conductors or electrodes, 
through which a current is passing, is varied in magnitude 
with changes in the pressure between them, becoming loss 
as the pressure is greater. This change is particnJarly 
marked when one or both of the electrodes are of carbon. 
The form of microphone which until recently has been the 
standard type in the United States and to a large extent 
in other countries is the Blake transmitter, in which the 
•electrodes are of platinum and hard carbon respectively. 
These are suspended from springs, and press lightly against 
^ne another. The platinum electrode is small, approxi- 
mately ellipsoidal in shape, and rests in contact with the 
diaphragm. The carbon electrode is of large mass, and has 
s[mn around it a button of brass, still further increas- 
ing its inertia. When the diaphragm is set into vibra- 
tion by the voice, its motions are communicated to the 
platinum “hammer electrode.” This presses more or less 
*dosely against the “ anvil electrode ” of carbon, which on 


account of its large mass does not readily enter into 
motion ; and there is thus brought about a variation in the 
transition resistance existing at the surface of contact of 
the two electrodes. The electrodes being in circuit with 
a battery and the receiving instrument, undulations will 
be produced in this circuit in consequence of the variation 
in transition resistance referred to, and those undulations 
will be of the same character as the sound waves which 
actuate the transmitter, and will thus cause a reprvjduction 
of sjKsech at the receiver. Ordinarily the battery and 
microphone are put in circuit with the primary of an 
induction coil, in the secondary of which are placed the 
line and the receiver, in order to give better conditions for 
overcoming the necessarily large line resistance. 

Another type of niicrophoiK* which has been used in 
Europe much more than in the United States is the 
multiple-contact instrument. In this several microphonic 
joints are employed. Tims, in the Crossley transmitter 
four hard carbon pencils are arranged in a lozengc-sliaped 
figure, the ends of each pencil resting loosely in a small 
carbon block. These blocks are fastened to a diaphragm 
of wood. The circuit connexions are such that two 
adjacent sides of the lozenge are in jiarallel and two in 
series. In the Ader transmitter as many as twelve carbon 
pencils arc employed, arranged in a series of two groups 
with six pencils in parallel in each group. These arc 
supported at their ends in jiaralle] carl>on l^rs, which are 
carried by a nearly horizontal wooden diaphragm. Such 
multiple-electrode transmitters give a loud although some- 
what harsh sound, and will bear l)eing spoken to very 
strongly without breaking the circuit. 

A ty|)e of transmitter which has come to V»e invaluable 
in connexion with long-disttince telephony, and which is 
superseding all other forms, is the granular carbon trans- 
mitter. The earliest instrument of this kind was the 
Hunnings transmitter. This w^as coTistructed of a shallow 
box placed in a vertical position, with metallic front and 
back and insubting sides. Thfe front face w^as of thin 
metal, and served as a diaphragm. The box was filled 
nearly but not quite full of granulated hard carbon. 
The current from the battery used passed from the 
diaphragm through the granulated carbon to the metallic 
back of the box. When sj^oken to, the diaphragm vibrated, 
and thus set the carbon granules into vigorous vibration. 
The vast numbcT of microphonic contacts present give 
rise to very strong electrical undulations, and hence to a 
loud sound. 

The chief difficulty with this transmitter, and with 
various others of latter date based upon it, has l>c<m tlie 
frequent packing of the carbon granules, which renders the 
instrument ino|>erative. The difficulty was first satis- 
factorily overcome in the long-distance transmitter, 
invented by A. C. White in the laboratory of the 
American Bell Telephone Company, and commonly known 
as the “ solid back transmitter.” 

The microphonic portion of the transmitter is contained in a 
thin cylindritjal box or case of brass, the inner curved surface of 
which is covered with an insulating layer of paper. 1 he case is 
firmly fixed to a “bridge” with its back or bottom in a verticsal 
position. To the brass bottom of the case is attaidied a thin 
disc of polished hard carbon, which is slightly less in diameter 
than the brass Inittom, so that the carl)on disc almost entirely 
covers this brass back, leaving only a slight annular sjMice around 
its edge. The front or cover of the case is a similar button of 
hard polished carbon, also slightly smaller in diameter than the 
cylindrical wall of the box. It is attached to a brass disc, which 
is fastened to the centre of the diaphra^i by means of a rivet, 
and is capable of moving to and fro like a plunger when the 
diaphragm vibrates. A washer of thin flexible mica concentric 
witii the carbon button is carried by the brass disc, and projecting 
over the edge of this, is held firmly against the rim of the c yl^- 
drical wall of the case by an annular brass collar, which is yr ajjl^ * 
upon the outer curved surface of this wall. The box is 
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entirely closed at the front, while the front carbon disc, wluch 
oonstitutes an electrode, is perfectl}’’ free to follow the motions 
of the diaphragm. The space enclosed between tlie front and rear 
faces of the box is filled about three-quarters full of finely granu- 
lated hard carbon, which therefore lies in contact with the front 
and rear carbon discs of the apimratus, and also fills up the space 
lying between the lower edge of those discs and the curved surface 
of the case. The current from the battery passes from one of the 
carbon discs to the other through tlio particles of granulated 
carbon which fill the 8]>ace between them. 

The discs and granules constitute a very powerful microphone. 
The motions impressed u])on the carbon granules are voiy vigorous, 
and this together with the i^rticular arrangement of the parts of 
the instrument is effectual in obviating the difficulty from packing 
which attended the use of earlier forms of granulated carbon 
transmitters. For long-distance tel^hony this instrument is usetl 
exclusively by the American Bell Telephone Company, and it is 
rapidly di8])lacing all other foms of transmitter for local w'ork. 

On long lines there is ft’equently used with this transmitter a 
more sensitive form of magneto-receiver than the usual one. The 
magnet of this is of horse-shoe ty]^, with the two legs parallel 
and close together. The pole-pieces are very small and of elongated 
cross-section. The diapnragm is also soniew'hat less rigid than 
that of the ordinary instrument. The w'holo is enclosed in a 
rubber case resembling the usual one. 

Circuit Arrangements . — In the early days of telephony, 
when circuits were not long, and before electricity had come 
to be u.sed extensively for purposes of lighting and power 
distribution, grounded circuits like those used in telegraphy 
were almost exclusively employed. They were, however, 
subject to serious disturbances from the induction caused 
by currents in neighbouring telegraph and electric light 
wires, from leakage, and from the varying potential of the 
earth due to natural or artifical causes. The introduction 
of electric street railways caused an enormous increase in. 
disturbances of this class. It was early recognized that 
a complete metallic circuit would obviate troubles from 
varying potential of the earth, and that if the outgoing 
and incoming branches of this circuit were parallel, and 
kept by transposition, spiralling, or otherwise at equal 
distances from the disturbing wire, induction effects would 
likewise be removed. The greater cost of such all-metallic 
circuits and certain incidental comidications of the switch- 
boards then employed at the central stations were objec- 
tions to the general introduction of such a system. It 
has, however, proved to Ix) a necessity with long-distance 
linos, and is very largely used for local service. It has 
abo been found, as was suggested by the writer prior 
to its observance in practice, that to secure fre^om 
from inductive disturbance the line must be balanced,” 
that is, the two branches must bo substantially alike in 
their electric constitution. If, for example, one branch 
possesses a considerably greater capacity than the other, 
the line will be subject to disturbance. An all-metallic 
line which, being balanced, is free from inductive dis- 
turbance may become noisy if ])laced in continuous circuit 
with a grounded line which is itself silent from the 
absence of disturbing causes. For this reason, in connect- 
ing all-wire long-distance circuits with local grounded 
circuits, the connexion is not made directly, but trans- 
lation is secured by means of an induction coil known 
as a “repeating coil.” This has a ring-shaped core of 
an oval form, being in fact a closed circuit transformer, 
with the primary and secondary coils wound one upon 
each of the longer sides of the core. One of these coils is 
connected in circuit with the long-distance lines, and the 
other with the local grounded circuit. 

Ordinary galvanized iron or steel telegraph wire is still 
used upon Aort lines for local service. But for long- 
distance telephony it is unsatisfactory, on account of its 
high impedance. The introduction in 1883 of the hard- 
drawn copper-wire of high conductivity, invented in 1877 
Mr T. B. Doolittle, was of the greatest importance 
ji' rendering the use of long lines practicable, and it is, 


universally employed for such service. The gauge 
generally used is No. 12 standard gauge (104 mils), 
having a resistance of 5*2 ohms per mile. T^e New 
York-^hicago line, 950 miles in length, bt^t in 1892, 
uses wire 165 mils in diameter (No. 8, Birmingham), 
weighing 435 lb per mile, and with a resistance of 2*05 
ohms per mile. 

The rapid increase in the use of the telephone and the 
constant multiplication of electric service wires have caused 
the use of underground cables to be im{)erative in cities. 
These are generally laid in conduits made up of iron pipes 
with manholes at intervals to allow of the drawing in of 
the cable. Their high electrostatic capacity is, of course, 
objectionable, as it greatly limits the range of clear 
articulation. In the systems of cable that were first used, 
the wires, usually with a cotton insulation, were drawn 
into lead tubes, and the tubes filled with paraffin or other 
similar comiX)und, which kept the wires from the injurious- 
effects of any moisture that might penetrate the lead tube. 
This form of cable has been sujierscded by a type with 
paper insulation. The sei)arate wires are surrounded only 
with a loose covering of soft paper, which furnishes 
abundant insulation. About them is moulded a load 
tube, which is carefully made so as to be free from “ pin- 
holes,” thus avoiding any x>enetration of water. The 
dielectric of the cable is practically air, and the specific 
inductive capacity is therefore extremely low, from which 
follows a corresponding increase of the range of com- 
munication. Such a cable is very compact, a tube 2| 
inches in diameter containing 800 or more wires. 

As no practical process of telephonic relaying has been 
devised, it is extremely important that the cliaracter of 
the line should be such as to favour tlio preservation of 
the strength and form of the telephonic current. The 
latter element is the more important, since upon it clear- 
ness depends, while an extremely minute current is capable 
of giving audible 8t)eech. At one time it was believed by 
many that the same law held for the telephonic transmis- 
sion of speech as for the transmission of ordinary slow 
telegraphic signals, viz., that the limiting range of in- 
telligible conversation was inversely as the product of the 
resistance of the line by its capacity — forgetful of the 
fact that in the deduction of this law the only variables 
are supposed to be the two mentioned. This is practically 
true in cable signalling, but with the rapidly -varying 
electric undulations of the telephone, inductance plays an. 
all-im}K>rtant part. 

As long-distance telephone lines came to be extended it 
was soon found that conversation could be carried on over 
a much greater distance than would be inferred from the 
“ KR law,” as it was called. Furthermore, O. Heaviside 
showed mathematically that uniformly -distributed in- 
ductance in a telephone line is a distinct aid in preserving 
the stren^h of the electric undulations, thus preventing 
attenuation ” of the articulating current. Indistinctness 
of speech upon long telephone lines results from the dis- 
tortion of the electric waves, which is due to the unequal 
attenuation of the undulations corresponding to the 
various partial tones of speech, the attenuation being 
greater as the frequency is higher. Hence the effect of 
high inductance in reducing attenuation is likewise to- 
pi^uce a distortionless circuit, as was also pointed out 
by Heaviside. (See Tkleoraphy : Theory,) It has not 
proved feasible in practice to construct a uniform con- 
ductor of liigh inductance, but Professor M. I. Pupin 
has shown tlmt it is practically possible to diminish the 
attenuation of a current by the use of a non-uniform 
“loaded” conductor with inductance coils separated by 
definite intervals, which must be less than half the lengA. 
of the shortest component wave to be transmitted. 
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Speech has been habitually transmitted for business 
purposes over a distance of 1542*3 miles, viz., over the 
lines of the Long Distance Telephone Company, from 
Omaha to Boston. Conversation has been carried on 
over 2200 miles of No. 8 line. 

Exchanges. 

Switchboard . — In commercial telephony switchboards 
are an evident necessity as a means of putting into con- 
nexion subscribers who are desirous of communicating 
with one another. Where the number of wires entering 
the station is small the problem is a very simple one, 
since all that is necessary for the operator to do upon 
receiving a signal from the subscriber calling is to connect 
his wire in closed-circuit with the wire running to the 
person with whom he wishes to speak, of course at the 
same time opening both circuits at the station, where 
they were previously closed, since this condition would 
otherwise short-circuit the speaking current. A flexible 
cord, terminating in plugs which are slipped into ** spring- 
jacks ” as they are called, serves to accomplish the desired 
result. The spring-jack is a form of switch with two 
contact springs which press against each other, and close 
the circuit with the wires of which they are connected. 
When the plug is inserted this circuit is o|jened and a 
connexion is made with that circuit to which the wire 
running from the plug is joined. The plugs at the ends 
of the cords are inserted into those spring-jacks which are 
respectively in connexion with the wires of the calling and 
the called subscriber, thus putting these into conimunica- 
tion with each other. The operator at the exchange by the 
use of a key can throw her own tclei>hone into the circuit, 
and ascertain whether conversation is established and 
continued, A simple system of annunciator (“calling 
drops ”) actuated by the calling current of the magneto- 
bell shows the operator who it is that is calling, so that 
she may make inquiry as to the person with whom ho 
wishes to speak. A separate drop-magnet (“ clearing-out 
drop ”) is so arranged as to be inserted into the circuit at 
the same time that communication is established between 
the two subscribers. When the conversation is finished a 
ring upon the call-bell (“ring off”) causes the drop to 
fall, and the operator thus notified of the fact removes 
the plugs and discontinues the connexion. This form of 
switcliboard, usually called the “standard board,” has 
proved satisfactory for small exchanges of from fifty up 
to five hundred subscribers. For the larger boards two 
operators are required. 

In a more extensive exchange a number of operators 
are necessary to attend to calls. Several single switch- 
boards like that described may be employed, each devoted 
to a certain section of the subscribers, and placed in 
care of an operator. In these circumstances, when, as 
frequently will be the case, the person calling desires to be 
put in communication with a subscriber who belongs to 
another section, connexions must be established in the 
office between the two sections, which necessitates 
additional switchboard arrangements and also increases 
the time required to put subscribers in communication 
with one another. 

This difficulty is obviated by the use of the “multiple- 
switchboard,” which is divid^ into a series of panels, 
each containing a set of spring-jacks connected with 
every subscriber’s line, so that all subscribers can be 
reached from any section. A certain moderate number 
of incoming lines also terminate iu each section of the 
multiple-switchboard, and are placed in the care of the 
operator assigned to that section. Hence this operator, 
when signalled in the usual xuanner, can put any one 
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of these subscribers in connexion with any other sub- 
scriber whatever, without the necessity of calling upon 
another operator to make connexions. The objec- 
tion to such a switchboard is the complicated wiring, 
because of the multiplication of spring-jacks that is 
required. Thus the 6000- wire switchboai^ in New York 
has 44 panels, and consequently 44x6000 = 264,000 
jacks. Besides this, additional multiplication of wires 
arises from the necessity of providing for the “busy 
test,” as with a multiple-switchboard it is impossible for 
any one operator to know that the lino of the person 
called for is not already occupied. Hence special test- 
wires have to bc! arranged to meet this difficulty. 
Notwithstanding these objections, this fonn of switch- 
board has proved the most satisfactory that has been 
devised. 

Party Lines , — An important improvement has been 
introduced into l(»cal telephone service by the use of the 
bridging bell of J. J. ('arty, whereby a number of sub- 
scribers can be plac^cd upon a single circuit or “party 
line,” as it is called. The former practice was to place 
the calling apparatus in scries. This was found to bc 
objectionable on account of the effect of the large im- 
pedance introduced by the electro-magnets of the call- 
l>ell8, so that not more than two or three persons could 
bc placed ujion a single circuit without seriously imi)airing 
conversation. The bells as now used are placed in bridges 
in parallel circuit between the go-and-return wires, or 
between the wire and the earth, according as a metallic 
or a grounded circuit is employed. The electro-magnets 
of the call-bells are so wound as to possess very high 
inductance. For this reason, although they arc con- 
stantly in circuit, bridging acroas the lines, they will 
not interfere with telephonic transmission through the 
receiver at any station, since the rapidly -varying tele- 
phonic currents w’ill be prevented from traversing the bell- 
magnets on account of the “ throttling ” action of these^ 
while they freely traverse the receiver, which is of low in- 
ductance. Hence there is no sensible loss of the telephonic 
current through the several bridging bells. The arma- 
tures of the generators of the several call-bells are out of 
circuit except 'when one is operating to transmit a c«,lJ, 
when it is automatically thrown in. On the otlier hand, 
the frequency of the alternating cuiTent produced by this 
call-bcll is so low that these undulations easily traverse 
the electro-magnets of all the bells, their throttling action 
not being sufficient to prevent this. The current fur- 
nished by the rotating armature of the generator of the 
call-bell is of sufficient strengtli to actuate all of the liells 
between which, because of their parallel arrangement, it 
is divided. Hence every bell re8j)ond8 to the call. It 
is possible to ojxjrate twenty or more bells thus, and as 
many as ten are frequently used at i)re8ent. The fact tliat 
every bell res|K)nds to each call, of itself makes a limita- 
tion of the party lino to a imxlerate number of suliscribers 
desirable. This difficulty may be removed by selective 
signalling. Methods for doing this have been pro|) 08 ed, 
among others one of great interest based uiM)n an elec- 
trical tuning of the receiving a]»paratus at each station, 
so as to respond by electric resonance to a call of one 
particular frequency. Selective signalling h^ not, how- 
ever, as yet been much utilized in practice, chiefly because 
the large number of subscribers on the j)arty line would 
keep it too busy for their convenience. 

Common Battery System . — Until recently it has heen 
customary to place a local battery with each subscriber to 
actuate his transmitter. This method is simple, but u 
open to serious objection because of the large number ol 
separate cells needed, the space occupied by them, and 
the expense of proper in8i)ection. For this reason much 
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thought has been given to the perfecting of a system in 
which a single large battery at the cent^ office xnay be 
used. The ** common battery system,” as it is called, 
which in its present form is the invention of H. V. Hayes, 
has already come into use to a very considerable extent, and 
is now almost universally employed in newly established 
stations. The battery at the central station, composed of a 
number of storage cells, is situated in a bridge between the 
two sides of the circuits of the subscribers when these are 
connected for conversation. The accompanying diagram 
represents the essential portions of the apparatus as it 



Diagram of Ct'nfral Battery System. 

stands after such connexion has Ixjen made. Each pole of 
the battery B is connected with one end of a repeating coil, 
Cl Cp Cjj, having two windings with a common point 
at the battery terminal. One of the free ends of the wires 
of each repeating coil goes to subscriber S, the other to sub- 
scriber S'. In these circumstances a current flows from 
the central main battery through one of the windings of 
the repeating coil Cj through the circuit to subscriber S, 
traversing the receiver H and the microphone M, back to 
B through one of the windings of Cj. Likewise a current 
from B flows through the second winding of the repeating 
coil C, through the circuit to subscriber S', traversing 
the receiver R', the microphone M', and thence back 
to B through the second set of windings of C^. The 
transmitters are therefore in direct circuit with the 
battery, no local induction coil being used. Assuming 
the circuit connexions to be made as shown in the 
diagram, then if subscriber S s])eaks into the transmitter 
M, the undulatory current thus produced traverses the 
circuit C| R M Co B.,. The inductive action of the one set 
of windings of the repeating coils upon the other 

set causes a similar undulatory current to traverse the 
circuit Cl R' M' C 2 B, and thus to convey the message 
to the subscriber at S'. In this explanation the circuit 
between the two subscribers is su])iK)sed to have been 
closed. In practice, of course, this is only the case when 
both subscribers have removed their receivers from the 
suspending hooks. Hence suitable arrangements have to 
be made whereby the calling subscriber may notify the 
central station operator, and the operator may call up the 
subscriber who is wanted. 

For this purj)ose the calling system has been very 
conveniently modified. The magneto-bell previously used 
by the sub^riber to call the operator is done away with, 
as are also the drop magnets at the station. For these 
last as » signalling device there is substituted a small 
incandescent electric lamp. This is normally dark, but 
by a simple arrangement of circuits, when a subscriber, 
W'ishing to call up the exchange, removes his receiver from 
the hook by which it hangs, the hook, which as usual 
constitutes a switch, closes a circuit containing a battery 
and a relay. The relay, thus actuated, closes in its turn 
at the station a circuit through the incandescent lamp, 
the glowing of which apprises the operator of the call. 

In order that the operator at the central station may 
be able to call up the subscriber wanted (S'), a condenser 
(not shown in the diagram) is |)ermanently bridged around 
the cut-off switch of each subscriber, a call-bell being 
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inserted in the condenser circuit. Hence the calling 
current from an ^ternating current ^nerator at the 
station will ring up the desired subscriter through his 
condenser on throwing his line into the circuit ; w^e, of 
course, no current from the main battery can tiuverse the 
condenser. 

In recent practice several improvements in details have 
been introduced. Instead of allowing the signal lamp to 
glow as long as conversation is continued and show by its 
going out when this is finished, the operator in the 
act of answering the call throws this lamp out of gear» 
and in completing the connexion between the two sub- 
scribers two auxiliaxy incandescent lamps (** supervisory 
lam]>s ”) are introduce in such a way that, so long as the 
receivers of both subscribers are removed from the hooks, 
the lights do not glow, a relay keeping them shunted out 
of circuit; but when either of the subscribers puts his 
receiver on the hook, the corresponding lamp glows. 
When both lam|)S glow, the oi)erator knows that the 
conversation is finished and removes all connexions 
between the tw^o subscribers. No local induction coil 
was originally used in this system, but more recently it 
has been found advantageous to employ one. 

Autotiiatic SpsUnis. — Many attempts have been made 
to do away with operators at the central station by 
making the circuit connexions between different sub- 
scribers automatically. These automatic systems are very 
complicated, but have nevertheless been used with as many 
as 2000 subscribers. The lines from every subscriber 
enter the central office, and conductors connected with 
them arc placed in parallel with one another, so that if 
proper cross-connexions are made the circuit between two 
subscribers is completed as desired. The cross-connexion 
is accomplished by a series of shafts carrying projecting 
circuit-connecting arms set spirally, and susceptible of 
both rotation and lateral displacement, so that one or 
another pair of conductors will be connected according to 
the position of the shaft. This is moved into the proper 
position by means of a step-by-step mechanism actuated 
from the transmitting station by a key. The energy 
necessary to operate the mechanism is derived from a. 
battery at the central station. (c. K. cr.) 

TolMCOpOa — ^The princi])al advances made in con- 
nexion with the telescope in the last tw'O decades of the 
19th century consisted in the construction of several re- 
fractors of much greater size than had over before been 
attempted, and in the development of the photographic 
telescope wdth comparatively short focus and large field,, 
of the ** equatorial coud6” of Loewy, and of the fixed 
horizontal telescope, in which the object is viewed by 
refiection in a mirror. 

Before the size of the refracting telescope could l>e increased, it 
was necessaiy to command masses of optical fflass larger than 
manufacturers had previously found it praoticimle to n h t 
mould. Up to 1880, Feil of Paris, successor and son- 
in-law of Guinand, had been among the most successful X«»S' 
makers, and his greatest improvement was to increase the possible, 
size of the flint (uses. Formerly tliese were more difficult to maka 
than discs of crown, owing to the tendency of the heavier portions, 
especially the lead, to sink ,to the bottom of the pot. It is be- 
lieved that the principal improvement made by Feil, by which this- 
difficulty was surmounted, consisted simply in constantly stirring 
the melted glass in the pot. However this may l)e, veiy large 
flint discs are now more easily made than those of crown. About 
the end of 1883 Feil's factory fell into the hands of Mantois (died 
1900), who soon proved him^the most successful maker of great 
discs that has ever appeared. His first large discs were made for 
the 86-inch equatorial of the Lick Observatory in California, tha 
glasses for which were figured by Alvan Clark and Sons, the mount- 
ing being made by Warner and Swasoy of Cleveland. This tele- 
soope, which was oompleted and erected at Mount Hamilton early 
in 1888, offers no i^ically new features in construction. A 
few years later was mounts the giaat Yerkes telescope of tha 
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UnivBnity of Ohioago, having an aperture of 40 inohee, which, with 
the other large teleeoopea of recent oonetruction, ia described else- 
where (see Obsbrvatort). 

In the usual form of refracting telescope the instrument 
is pointed directly at the object to be observed, the diurnal 
motion of which it must follow. The longer the instru- 
ment^ the more massive must be its mounting and the 
greater the mechanical difficulties encountered, both in 
construction and management. Especially inconvenient 
is the continual motion of the eye-piece, which the ob- 
server must follow in order that he may look into the 
telescope. The idea of surmounting these difficulties by 
keeping the telescope fixed in ix)sition, and throwing the 
rays of the body to be observed into it by refiection from 
a plane mirror, was worked out by Foucault, and such a 
mirror, with its mountings, was called by him a sidero- 
stat, a term which is sometimes applied to the entire 
instrument, telescope included. A construction of this 
sort, in wMch the telescoi)e is pointed towards the de- 
pressed . pole, so that the eye-piece must be fixed in an 
elevated position while the observer looks down into it, 
is described in the Encydopasdm Britannicay vol. xxiii. 
p. 152, but it is so far from being a convenient form of 
mounting that little or no use has ever been made of it. 

In the form now preferred the telescojx) is fixed in a 
horizontal position, an arrangement that offers every ad- 
vantage of the other form, except that the 
motion of the mirror requires a more complex 
mechanism, owing to the variation of the angle 
of reflection with the diurnal motion. The 
reduction of the observations is more simple when the 
tele.sco|>e is in the line of the meridian ; this position is 
therefore generally preferred. The princij)al advantages 
of this form are ; (1) There is mechanically no limit to 
the length of the telescojie, so tliat, with any diameter of 
object-glass, the telescope may be lengthened so as to 
obtaiTi an image of any required size. This is esi>ecially 
important in photography. (2) The clockwork and 
other appliances required to move the siderostat are 
lighter and smaller than those required to move a large 
telescope. (3) The observer remains in a fixed position 
so long as he chooses to observe any one object. (4) If 
a photographic plate be exposed in the focus, the linear 
distance corresponding to one second of arc can bo ac- 
curately detennined by measuring the distance between 
the principal point of the objective and the photographic 
plate. The position angle can also be obtained by photo- 
graphing a fine silver plumb line upon the plate, though 
it should be remark^ that this determination of the 
position angle is subject to the important limitation that 
the time of exposure must be short. The most serious 
inconvenience of this form is that the image formed in the 
focal plane undergoes a diunial rotation around the axis 
of the instrument. It follows that in long exposures the 
eye-piece or photographic plate must itself rotate. Such 
a movement involves no mechanical difficulty, but it 
interferes with the photographing of the plumb line. 
This drawback disappears in the case of a photograph of 
the sun, which is necessarily instantaneous ; this form is 
therefore preferable to all others as a photoheliograph. An 
additional advantage, where simplicity and cheapness are 
an object^ is that the rudest form of clockwork may be 
used in moving the mirror ; in fact, no mechanical motion 
whatever is necessary in an instantaneous photograph like 
that of the sun, since it is only necessary to move the 
mirror by hand to such a position as to brin^ the image 
upon the photographic plate. The operation is, however, 
facilitated by a rude form of clockwork, which will keep 
the image approximately in the right position, an exact 
adyustment being made hy hand. 
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The greatest refracting telescope, and the longest telescope of 
any, constructed by Gautier for the Paris Ex^KWitiou of 1900, is 
arranged on this plan. The objective of this instniment _ 
is 1*26 metres (49 inches) in diameter, and has a focal J"* ***** 
length of 60 metres, or nearly 200 feet. Tw*o object- 
glasses are piovided, one for visual, the other for photo- 
graphic purposes. These are of the otdinaiy curves, the flint 
neai‘ly plano-concave, and the crown double convex. With such a 
focal length, a moderate magnifying ^wer and a largo angular 
field of view are scarcely iKWsible. Without any eye-piece an 
ordinary eye ca]iable of being accommodated on objects at a dis- 
tance of 7 or 8 inches woiud secure a magnifying iwwer of 300 
times by simply looking at the image in the air, and the only 
difficulty in doing this would bo that Uie apparent diameter of the 
field of view would be that of the object-glass, and the actual 
diameter in am only about twelve seconds. The field of an eye- 
piece 6 inches in diameter would be only about eight minutes. 
The field of view that could be advantageously included on a 
photogi*aphic plate would l»e small in propoilion. This would, 
however, bo an advantage where a great enlargement of a minute 
object was required, as in the case of star clustere and satellites of 
the outer planets. Up to the time of writing, the qualities of the 
object-glass and the i-oflector as regards perfection of images have 
not, so far as known, been subjected to any severe test, and the 
question of what this instiiiment can do is therefore still unsettled. 
Of its theoretical practicability there seems to be no doubt, and its 
success is mainly a matter of mechanical skill. 

To the devices for photographing objecrls by lefleoting their rays 
into the object-glass of a telescope, a new one has been added, 
termed the coelostat. This is a plain mirror turning 
on an axis parallel to itself and to the axis of the earth. 

The normal to such a mirror as the latter rotates is ®®®'®***^* 
always directed towards some point of the celestial equator. It is 
made to revolve with one- half the apparent diurnal motion of the 
stars. The imago of the celestial sphere, reflected fi-om such a 
moving mirror, remains at rest ut every point. Its drawbacks are 
the obliquity of the angle of raflcction, wliich can never l3e less 
than that of the declination of the star, and may he greater to any 
extent. It is necessary that the telescope receiving the ray shall 
bo directed towards a ^^oint having the same declination as that 
of the star to be photographed, so that a fixed telescope cannot 
be used. 

Equatorial telesco|)C8 of the new and ingenious con- 
struction designed by M. Loewy (seo Enci/, Brit,, vol. 
xxiii, pp. 152, 153) have, up to the present 
time, been mounted for the most j>art only at 
some French observatories, notably those of 
Paris and Nice. The great advantage of the instrument 
is the rapidity and convenience with which it may bo 
manipulated. The observer is always seated in a fixed 
and comfortable position at the eye-picce, and the mount- 
ing is such that from this point he can read \yoth the 
hour circle and the dtjclination circle. The jiosition of the 
eye-piece remains invariable, whatever the object at whicli 
the instrument may be pointed. The eye-piece is sliel- 
tered by a building which has a movable sliding wing 
whereby the lower part of the instrument, including the 
object-glass, may be sheltered from the w'eather when not 
in use. The main building in wliich the observer is 
seated may be warmed in winter without seriously a fleet- 
ing vision through the telescope. The result of these 
arrangements is that all the ordinary ol)servations, es- 
pecially those involving the use of a mici*ometer, may Ijo 
carried on much more effectively than with the ordinaiy 
construction, in which the observer is obliged to follow 
the eye-piece at various heights round the interior of the 
dome. The drawbacks of the instrument are those arising 
out of the double reflection, the result of which is that 
to any |X>ssible defects of the object-glass are added those 
of the form of the mirrors. There is necessarily a certain 
amount of light lost in the two reflections — how' inu(ih 
will depend largely on the condition of the silvered 
surfaces. The Messrs Henry, who have, we Ijelieve, 
figured the mirrors for such of these instruments as have 
yet been made, have been remarkably successful in their 
work, not only as regards the flatness of the reflecting sur- 
faces, but in mounting the mirrors so as to keep them free 
from flexure in the various positions of the instrument 
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The most serious defect of the refracting telescope 
arises from the secondary chromatic aberration, due to 
the so-called irrationality between the respec- 
MbUfwSZ, dispersive powers of flint and crown glass. 

This irrationality consists in the fact that the 
ratio of the dispersive power of flint glass to that of 
crown glass coutiuually increases as we pass from the 
red to the violet end of the spectrum ; consequently, if 
we arrange a combination of flint and crown lenses so as 
to bring dl the light in some one region of the spectrum, 
say the yellow, to the same focus, the light of all other 
colours will be brought to a more distant focus. It is 
remarkable that this defect remains unchanged whatever 
combinations of the various sorts of crown and flint glass 
we may choose. Its exact nature and amount may be 
defined tlius : Clioose any part of the spectrum, say that 
near wave-length 540, the light of which is to be con- 
centrated to a point at the focus. Imagine a plane, the 
** focal-plane,” passing through this focus at right angles 
to the axis of the objective. Then the light of every 
other wave-length, coming as it does to a more distant 
focus, will meet the focal plane in a circle. This is the 
“circle of aberration” for that light, and is of course 
larger the more the wave-length deviates from 540. Let 
us take as a standard of comjmrison the circle of aberra- 
tion in which falls the light of some other assumed wave- 
length, say 440, as that by which we are to measure the 
aberration. We then have these proiK)sition8 : — 

I. The radius of the circle of aberration is a certain 
invariable fraction of the a|jerture of the objective, and is 
independent of its focal length. 

II. This fraction is the same whatever combination of 
crown and flint glass is used,^ and varies but little with 
the flgures of the lenses, provided that the condition of 
correcting the spherical aberration is satisfied. 

III. It follows from I. that when the radius of the circle 
of aberration is reduced to arc by dividing it by the focal 
length, it varies directly as the ajierture and inversely as the 
focal distance of the objective; that is, it varies as the ratio 
A : L where A is the aperture and L the focal distance. 
Hence, if we use a given magnifying power U|)on any num- 
ber of teloscojKis for which A:L is the same, the apparent 
diameter of the circle of alxjrration will be the same in all. 

To give a definite numerical form to these })ro|K)Hitioiis w© put 
/i, the index of refraction of the glass of a lens for any ray ; c, the 
curvature of a lens, that is, the sum of the reciprocals of its radii 
of curvature, these l)eing taken as Msitive when convex, negative 
when concave ; s, the reciprocal of tne focal distance of a lens ; a, 
the radius of its ajierture ; and 1. 

The simplest theoiy of the subject, which it is not necessary to 
develop here, shows that the focal length of a lens ior light of 
refractive index fi is given by the equation 
«=(/*- l)c=w. 

Let us represent hy Pi and the values of p for the two rays to 
be brought toother in an achromatic combination, and represent 
by dashed lottcra the quantities relating to the flint lens. If we 
then put k for the ratio of disj^iersions of the two glasses, or 


we must have between the curvatures of the lenses the relation 

The reciprocal of the focal length of the combination will then be 
given by any one of the equations 

j? ST If ji? 4. 

~ (ifj - kp\ )c = (»a - kv*^. 


^ This proposition is at variance with stiitemeuts sometimes made 
hy experts, and based on wave-lengths measured by Fraunhofer and 
others. But the writer has found it quite true for all combinations 
of glass for which he has been able to procure accurate data, and is 
not aware that it has been disproved by any actual experiment. He 
believes the error to. have arisen from the circumstance that what 
were formerly called the Fraunhofer lines are really groups of lines 
where the position measured will depend on the power use^ 


Now let us consider any third ray whose values of r are sii and rV 
If all these rays passing through tne objective of radius a fall on a 
perpendicular plane at the distance D from the objective, tliey will 
form a circle whose radius p is 

/)=a{l-D(ivJ+yy)}. ^ 

If we take for D the focal distance for the first two rays, or 

p Will be the radius of the circle of aberration for the third ray, and 
wo shall have 

f = 1 _ 
a 8 

Were the ratio of dispersion of the two glasses the same through 
the entire spectrum, we should Iiave 

and therefore pasO. But owing to the irrationality just described, 
this is never tne case with the usual flint and crown glasses. To 
find the value of pja for these glasses in some concrete cases, we 
take the indices of refraction found by hltkller for a crown and 
three kinds of flint. {Jhiblicationen dea Astrophyaikaliacken Obaerva- 
toriuma su Potadamy Bd. IV., Th. 1.) The results for the rays C, 
D, F, and Hy were ; — 


Kay. 

1 Crewn. 

Flint 

(1) 

Flint 

(2) 

Flint. 

(3) 

0 

i 1*51609 

1*57690 

1*61974 

1*64686 

D 

. ; 1*51767 

1*57992 

1*62462 

1*65131 

F 

. 1*52383 

1*58991 

1*63685 

1*66509 

Hy . . 

1*52880 

1*59832 

1*64727 

1*67691 


Let us sup|K)se that tlie combination is to unite tlie rays 1) and 
F, wdiich would be the case with the somewhat “under-corrected” 
objectives of Scliroeder. Taking the combinations of the crown 
glass with the several flints in the table, wc have 

11 = 0*61767; V8= 0*52388; 
i''i = 0*57992; 0*62462; 0*65181; 

^2= 0*68991 ; 0*63685 ; 0*66609 ; 

;t=0*6166; 0*5038; 0*4470; 

«=0*1601c ; 0*2031c ; 0*2266c. 

These numbers all refer to the united rays D and F. From the 
formula (A) w*e now find, for the radii on the focal plane formed by 
the rays 0 and Hy respectively, 

Kay 0, p=*0006»; *0006^; *0007a; 

Ray Hy, p= *0014tt ; *0014ff ; *0014a. 

The minute differences in the case of ray 0 doubtless arise from 
the omitted decimals, so that wo may regard the three results as 
identical. Our conclusion is : In the foeva of an ordinary achro-^ 
nvaiic teleacopcy tfw light of ray C ia spread out in a cirdt whose 
diameter is *0006 of the aperture of ike objedive^ and that of ray Hy 
in a circle of *0014 of the aperture. It follows that if the ratio of 
focus to aiicrture is the veiy common one of 15 : 1, the diameters of 
these circles of aberration expressed in arc will be 9" and 19^ 

In the mathematical theory of the problem a second 
approximation to perfect achromatism can be reached by 
combining three glasses of different dispersive powers in 
the various parts of the spectrum. The required combina- 
tion depends upon the solution of three equations for the 
three rays that are to be combined. It happens, however, 
that the usual forms of crown and flint gla^ form a 
series, such that no advantage can be gained in this way. 
The coeificients of the three equations to be solved are 
the refractive indices for the three rays to be combined 
in the case of the three different kinds of glass, but in 
the kinds of glass alluded to, however varied may be 
these indices, their determinant vanishes. The result 
is that every triple combination will be equivalent to some 
combination of two kinds of glass, and no advantage can 
be gained by the addition of the third lens. If success 
is to be reached in this way, we must And glasses not 
belonging to the usual series. The problem has therefore 
been attacked on another side by seeking for new kinds 
of glassi the dispersions of which would not be affected 
by the irrationality of flint and crown glass. The best 
known of the efforts in this direction are those of Schott 
and Co. of Jena. This firm has sncceeded in producing 
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combinationa said to be nearlj free from the defect in 
question. It is necessary that the glass should admit of 
^ing made in large and at the same time homogeneous 
masses, and that it should not deteriorate with time, 
the importance of the first requirement arising from the 
circumstance that it is only with large telescojxis tliat 
the secondary aberration becomes a serious fault. The 
astronomer, therefore, will not regard the problem 
as solved until telescopes of large size can l^e made 
with glass of the required quality. It does not appear 
that this pradCical solution of the problem has yet ^cn 
reached. 

In the Royal Astronomical Society’s Jourml for 
March 1894 Mr H. Denis Taylor described a perfectly 
achromatic refractor which may be made of three different 
kinds of Jena glass, but it does not appear that Mr 
Taylor’s conception has yet been realized by the construc- 
tion of any telescope of considerable size. The astro- 
nomical work of the world, visual as well as photographic, 
is therefore mainly carried on with object-glasses of the 
traditional construction affected by the defect in 
question. 

The question has sometimes been considered whether 
the secondary alx^rration cannot be diminished by giving 
suitable curves to the lenses of the objective. The 
writer, however, has not been able to find that any 
material diminution can be brought aliout in this way, and 
the defect must therefore be regarded as inherent in the 
refracting telescope, and, so long as any combination of 
ordinary flint and crown glass is used for the lenses, 
incapable of material diminution excei)t by increasing the 
focal length of the instrument. 

In the circumstances it might bo exjxscted that nv 
newed attention would be devoted to the possibility of 
improving the reflecting telescope. It is there- 
mUmmm ^ curious fact that no serious attempt has 
yet been made to constnict such an instrument 
equal in size to the celebrated reflector of Lord Rosse, 
made in 1845. The aperture of this instrument is 6 
feet, while 4 feet seems to have been the juactical limit 
in the case of any reflecting telescope in actual use. So far 
as the >vriter is aware, the most successful constructor has 
been Dr A. A. Common. To the practical difficulties 
connected with the management of such an instrument 
must be added that of so supporting the mirror that it shall 
preserve its figure in all positions. The great foe to the 
effectiveness of the mirror is the action of gravity upon it, 
producing a flexure which is fatal to the quality of the 
images. Although the problem of overcoming this difficulty 
is a purely mechanical one, a satisfactory solution has not 
been reached in the case of any mirror more than 4 feet 
in diameter. An additional defect in the reflector has 
been pointed out by Mr Schaeberle in papers published in 
the A$trononiical Jourmly vols. xviii. and xix. He shows 
that, while a parabolic mirror will form in its focus a 
perfect image of an object in the axis of the paraboloid, 
yet the image deteriorates rapidly when the object does 
not lie in that axis. This general fact is an obvious 
result of theory, but, until Schaeberle investigated this sub- 
ject, no one had any conception of the rapidity with which 
the image might deteriorate towards the margin of the 
field of view. It follows from Schaeberle’s results that, in 
the parabolic reflector, the deterioration begins a very few 
minutes away from the centre of the field and increases 
with great rapidity. It ought to be added that, in practice, 
it does not seem that the image deteriorates so rapidly 
as might be inferred from the theory. In any case, the 
effectiveness of the reflector for photographing nebulae has 
been demonstrated by Keeler with the Crossley reflector 
of the Lick Observatory. Reference has been made in 
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the article Astro) 70 HY (vol. xxv.) to the extraordinary 
number of nebulae found with this instrument. The 
absence of a secondary 6|)ectrum seems to be an ad- 
vantage which compensates very serious defects in the 
geometrical quality of the focal image. 

In the article Telescope, in the ninth edition of tliis 
work, it was shown how, owing to the irrationality of the 
dispersions of flint and crown glass, a telescope 
achromatized for visual purposes is not suitable 
for photographing the heavenly bodies. For the 
latter purpose the flint lenses must be relatively 
less curved than for a visual instrument, the object being 
to bring the photographic rays as nearly as possible to the 
same focus. With this exception, the main features of the 
two telescopes, especially in their mounting, are similar. 
An accurate clock-motion is essential in the photographic 
instrument. In some of the first efforts to photograph 
the heavenly bodies with a telescope the focal image was 
enlarged by an eye-piece, but this practice has been aban- 
doned, owing to the distortion of the image to which it 
gave rise, and photographs are now' made by exposing the 
sensitized plate in the photographic focus of the instrumi‘nt. 
From what we have said of the secondaiy aberration, it 
will be seen -that, in theory, its amount in a photograpliic 
telescope of given aperture sliould be independent of the 
focal length. It w’ould follow that, in photographing the 
stars for the jjurpose of measurement, the longer the f(K*U8 
the better, so long as the plate remains of manageable 
size, because we then have the heavens ])ictured on a 
larger 8cale>, while the images of the stars remain un- 
changed in magnitude. Moreover, the quantity of light 
being the same with a given aperture wdiether the focus 
bo long or short, a photograph should be taken in the 
same time with the short telescope as w ith the long one. 
In practice, however, this is not found to be the case, and 
the image is impressed more quickly on a plate in the 
focus of a short telescope than of a long one of the same 
aperture. This is probably due to the effect of atmo- 
spheric undulations upon the images of the stars. In 
using a visual telescoi)e the observer can always choose 
moments when the images are exceptionally good ; but 
the photographic plate can make no such choice, and 
must receive the impressed image with all the undulations 
the latter happens to have during the time of exjwsure. 
The effect of this cause increases in direct proportion to 
the length of the telescope. Practically, therefore, no 
advantage seems to be gained by greatly increasing the 
focal length of the photographic instrument for astro- 
nomical purposes. Some j)oint8 of interest brought out 
by the use of such an instrument are tliese : (a) Objects 
can be photographed which are too faint to be visually 
perceptible with a telescope of tlie same size. This is 
especially the case with faint nebulae, which are discovered 
by photography though entirely invisible to the eye. (^») 
The impression made by a star is not proportional to the 
product of the brightness into the time of oxix>surc. For 
(jxample, a star half as bright as another must be exjK)sed 
more than twice as long to produce an equal photographic 
effect. The law of intensity of impression as a function 
of the brightness and time of exposure is not yet precisely 
established. 

A new method of photographing with a telescope cor- 
rected for the visual rays only has been devi.scd by Mr 
Ritchie of the Yerkes Observatory, and put into successful 
operation in connexion with the 40-inch t€*]cscof)c there. 
The method dc|Mmds on three conditions : first, the use 
of the Cramer isochromatic photographic plates, having 
the property that, although the sensitiveness diminishes 
from the violet rays towards the green in the usual way, 
there is an increase of sensitiveness in the region of the 

S. IX. — 31 
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lower green and yellow ; second, this region is that in 
which the rays are most concentrated in the visi^ tele- 
scope ; third, a colour screen is made of a collodion film 
of a greenish yellow tint, which cuts off all the light except 
that near the region of greatest concentration. The result 
is that the moon and star>clusters are photographed with 
a sharpness equal to that of the axial image in the best 
reflector, and of a breadth of field which the latter does 
not admit of. The drawback is the loss by absorption of 
the photographic energy of the blue rays, but this is of no 
importance where the faintest |K)Ssible objects do not have 
to be pictured. 

Photography is now being applied to the accurate 
measurement of small areas in the heavens, the method 
being to measure the linear distances and position- 
angles of the images on the photographic plates. If 
the distance is considerable, a degree or more, the most 
difficult problem that arises is to determine the value in 
arc of the unit of length, say one millimetre, on the 
plate. There are two ways of doing this. One is to 
measure the linear distance between two stars of which 
the angular distance is accurately known, and the other 
to compute the required factor from the measured focal 
length and other constants pertaining to the instrument. 
The solution of the problem in geometrical optics thus 
involved does not present serious difficulties. In photo- 
graphing the heavens on an extended scale, a larger flehl 
of view is required than in the case of a visual telescope. 
The necessity of securing this result without distorting the 
images of stars near the edge of the field lias led to 
the invention of several forms of objectives materially 
different from those of the visual telescoj^e, and similar 
to those of the ordinary camera. The end has generally 
been reached by a combination of two objectives, sepa- 
ratc^d by a greater or less interval ; each being an achro- 
matic combination, there are four glasses in all Mr 
H. D. Taylor has proposed a triple combination which 
is said to admit of photographing a field 30° in diameter ; 
it is composed of a double concave flint between two 
convex crown glasses, the glasses being separated by 
considerable intervals. Whether a combination of three 
or four lenses be used, it is certain tliat there is, in each 
case that may be presented, a system of curves of the 
lenses which will make the distortion a mathematical 
minimum ; but the problem of determining these curves 
rigorously is so complicated that no general solution has 
yet been reached. (s. n.) 

Tally WllllAltIa — The setting up in 1895 in the 
market-place in Altdorf of a fine statue of Tell and his son, 
and the opening in 1899 just outside Altdorf of a perma- 
nent theatre, wherein Schiller's play is to be represented 
every Sunday during the summer months, show that the 
popular belief in the Tell legend is still strong, despite its 
utter demolition at the hands of a succession of scientific 
Swiss historians during the 19th century. Professor Gisler 
of Altdorf (in his book, Die Tellfnxge^ Bern, 1895) has 
also made ,an attempt to rehabilitate it from the purely 
historical point of view. He is well acquainted with all 
the researches that have been made, but tries to save Tell’s 
refusal to do reverence to the hat, his leap from the boat 
on the lake, and his slaying of the bailiff in the ** Hollow 
Way.” To effect the rescue of these incidents, he boldly 
admits the forgeries in the registers, abandons all the 
traditional dates, throws over Tschudi’s account, and 
regards the shooting by Tell of the apple from his son's 
he^ as an ** ornamental addition ” to the tale. Save a 
mention of the Tell chapel on ** Tellsplatte ” in 1504 (the 
first known before was that by Tschudi in 1572), and a 
proof that the pilgrimages to Btirglen and Steinen had 


nothing to do with St Ktimmemiss,” as her images are 
preserved in the paaieh ckwrekte of those villages, whereas 
the pilgrims go to the chapels therein, he brings forward 
no new evidence. His book is a strildng proof that the 
popular Tell legend cannot claim the support of authentic 
history, while his attempt to find room for the atrocities 
of the wicked bailiffs elsewhere than at Altdorf consists 
only in suggesting an intricate series of possibilities, none 
of which are supported by any positive evidence. In a 
pamphlet {Die Sagen v. Tell u, Stauf ocher, Basel, 1899) 
Herr August Bernouilli has applied the same sort of 
method to all the legends relating to the origin of the 
Swiss Confederation, but despite his exceeding ingenuity 
and zeal in spinning theories (for he has no new evidence 
whatsoever to bring forward), he cannot be said to have 
succeeded in vindicating any kernel of historical truth in 
these legends, even by his des|>erate plan of first eliminat- 
ing all their characteristic features. (w. a. b. c.) 

T0lllCh0rryi a 8ea)x>rt. town of British India, in 
the Malabar distnet of Madras, between Cannanore and 
the French settlement of Mahe. Population (1891), 
27,196 ; municipal income (1897-98), Ils. 48,450. The 
old fort still stands. The town is now a busy centre 
of export trade in coffee, cocoaimt produce, spices, and 
sandal-wood. In 1897-98, 10 vessels entered and cleared 
for foreign trade, with an aggregate burthen of 17,171 
tons. The Basel Protestant mission has a station here. 
The municipality manages the Brennen College, w’ith 42 
studenis in 1896-97, in which year also the two high 
schools had 473 pu])ils. 

Tembuland. See Kaffraria. 

TaitlMV&ry a municipal town and capital of the 
county of Temes, Hungary, 160 miles south-east of 
Budapest. It is the most itnportant centre of traffic 
and industry of south Hungary. Among its educational 
establishments are the Homan Catholic Institute, two 
upper gymnasia, a rm^-school, an infantry cadet school, 
two training institutes for teachers, two uj>per girls’ 
schools, an upper commercial school, several 8j>ecial 
industrial schools, &c. Its industrial establisliments in- 
clude factories for tobacco, safes, cloth, matches, artificial 
manure and felt, besides breweries and distilleries. There 
is an electrical tramway for local traffic. Population 
(1891), 43,438; (1901), 53,033. 

Toifiplep a city of Bell county, Texas, U.S.A., 
36 miles south-west of Waco, at the intersection of lines 
of the Gulf, Colorado and Santa Fe and the Missouri, 
Kansas, and Texas railways, at an altitude of 698 feet. 
It is in a cotton region, and contains compresses, gins, oil- 
mills, and agricultural implement works. Its princi|)al 
industry is in handling the cotton crop of the surround- 
ing country. It was settled in 1882. Population (1890), 
4047 ; (1900), 7065, of whom 360 were foreign-bom and 
1425 negroes. 


TempISp Frederick (1821 ), Archbishop 

of Canterbury, was bom in the island of Santa Maura, 
30th Novemto 1821, being the son of Mtgor Octavius 
Temple, governor of Sierra Leone. He was educated at 
Blundell’s School, Tiverton, and Balliol, Oxford, where he 
took a double first in 1842. At first he had to stmggle 
with very narrow means, but as soon as he had pai^^ 
through his university course, fortune smiled upon him. 
He became fellow and mathematical lecturer of his 
colle^, was ordained in 1846, and was appointed 
principal of Kneller Hall Training College in 1848. In 
1858, after having been for some time a Government in- 
spector of schools, he was elected headmaster of Hugl^ 
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Scliool, in Bucoeasion to Dr Qoulbum, afterwards dean of 
Norwi^ He also became chaplain to Queen Victoria. 
In 1860 the famous Enay^ wnd Reviews was published. 
The first essay in that volume, The Educatim of the 
Worlds was by Dr Temple, and though its contents wore 
almost universally admitted to be unobjectionable, he was 
involved in the criticism bestowed on the rest, in spite of i 
tlie fact that it was expressly stated that the resi)on8ibility l 
of each author was limited to his own essay. Dr Temple’s i 
firmness, impartiality, and strict justice gained for him 
the re8X)ect and affection of his pupils, and rendered his 
administration of Rugby most successful. In 1869 Dr 
Temple, who had sup[>orted the disestablishment of the 



Archbishop Temple. 

{Ftom a photograph by J. UumteU aixd JSotu^ LiKnion,) 


Irish Church and was known as a Liberal, was offered the 
bishopric of Exeter by Mr Gladstone. The apinuntment 
raised a storm in both the High and the Low Church 
camps. The old controversy in reference to the Essays 
and Reviews was revived, and the opposition was carried 
to the extent of a public protest against Dr Temple’s 
api>ointment. At the confirmation of his election at St 
Mary-le-Bow, Cheapside, counsel were instructed to object 
to it, but ultimately their objections were overruled, 
and Dr Temple was duly conseciated on 21st December. 
Daring the sixteen years of Dr Temple’s tenure of the see 
of Exeter, his firm and vigorous, as well as kindly rule, 
coupled with indisputable soundness, availed to dissipate 
all prejudices against him ; and when, on the death of Dr 
Jackson in 1885, he was translated to London, the 
appointment gave general satisfaction. Dr Tomjile dis- 
played the same vigour, firmness, and imi)artiality in 
his administration of the see of London as he had done at 
Exeter ; and on the sudden death of Archbishop Benson 
in 1896, Dr Temple was appointed to the see of Canter- 
bory. Dr Temple’s archiepiscopal career has not been 
without its noteworthy features. He has presided over 
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the Lambeth Conference of the bishops and archbishops 
of the Anglican Communion, which, usually held every 
ten years, was fixed for 1897 as the thirteenth centenary 
of ^0 founding of the see of Canterbury by Augustine. 
In the same year Dr Temple and his bi*other archbishop 
issued an able reply to an encyclical of the Poije denying 
the validity of Anglican orders. The pronouncement of 
the Poj)e was drawn from him in consequence of negotia- 
tions which had been entered into by the Abb<^ Portal and 
the Abb^ Duchesne on the side of the Roman Church, 
and by Lord Halifax, Father Puller, and others on the 
side of the Anglitjuns, with the view of bringing about tlio 
reunion of the two Churclies on the basis of the recogni- 
tion of the validity of Anglican orders. A publication 
called the Rei^ue AntflchRomaine^ which contained com- 
munications from Roman and Anglican divines, was 
started in support of this movement. The project was, 
however, ultimately condemned by the Pope in the ency- 
clical referred to. To this encyclit;al the reply of the two 
archbishops, wddeh was published in Latin and English, 
was regarded on the Anglican side as a dignified and 
satisfactory ansiver. In 1900 the tvo archbisho])s were 
once more called upon for united action on behalf of tin* 
Anglican Church. The complaints against recent innova- 
tions in ritual having liecome very serious, and having 
given rise to some animated debates in Parliament, the 
united epiacojiate resolved, in accordance wdth the direc- 
tions in the Rook of Common Prayer, to rcft‘r the vexed 
questions of the use of incense in divine service, and the 
practice of reservation of the elemmits in the Lord’s 
Supi^er, to the archbishops for their decision. After 
the matter had been fully argued out before them, the 
archbisho]>s pronounced against the ])ractices in question. 
Dr Temple’s energy and industry in the performance of 
his archiepiscopal functions at his advanced age com- 
manded general admiration. In 1902 he discharged the 
inqiortant duties of his ofiice at the solemn coronation of 
King E«lward Vil. in Westminster Abl)ey. 

Tempi^ Sir Richard, Bakt. (182G-1902), 
English administrator, a descendant in the female lino of 
the Temples of Stowe, was born 8th March 1826, and after 
being educated at Rugby and Haileybury, joined the 
Bengal Civil Service. His industry and ready pen soon 
obtained appreciation, and after acting as jirivate secre- 
tary for some years to John LawTenco in the Punjab, and 
gaining useful financial oxjierience under tTaincs Wilson, 
he was apiKunted Resident at Haidarabad. In 1867 he 
was made K,C.S.I. In 1868 ho l)ecaine a member of the 
central Government, first as foreign secretary and then a^ 
finance minister ; and ho did admirable work during the 
famine of 1874, in the course of which he was mode liou- 
tonaiit-governor of Bengal. His services were recognized 
by the Imstowal of a baronetcy in 1876. In 1877 he was 
made governor of Bombay, and his activity during the 
Afghan war of 1878-80 was untiring. In 1880 he left 
India to enter on a political career in England, but it was 
not till 1885 that ho was returned as a Conservative for the 
Evesham division. Meanwhile ho produced several b<x>ks 
on Indian subjects. In Parliament he was assiduous in 
his attendance, and he siK)ke on Indian subjects with 
admitted authority ; but he was not otherwise a jiarlia- 
mentary success, and to the public he was best known by 
the caricatures in Punchy which exaggerated his physical 
peculiarities and made him look like a lean and hungry 
Indian tiger. In 1885 he became vice-chairman of the 
London School Board, and as chairman of its finance com- 
mittee he did useful and congenial work. In 1892 he 
changed his constituency for the Kingston division, but in 
1895 he retired from Parliament, l)eing in 1896 made a 
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Privy Councillor. He had kept a careful journal of his 
parliamentary experiences, intended for posthumous pub- 
lication ; and he himself published a shoH volume of 
reminiscences. On 15th March 1902 ho died at Hamp- 
stead. He was twice married, and left a daughter and 
three sons, all of the latter distinguishing themselves in the 
public service. 

T0iinryilk| a district town and seai)ort of Russia, 
northern Caucasia, in the government of Kubaii, on the 
Sea of Azov, 48 miles north-north-west of Krymskaya 
station on the North Caucasian Railway. It was the 
seat of a Turkish fortress, Abass, till 1774, and is now 
a growing sca}>ort for the exi)ort of grain, and lias many 
Hour-mills in its neighbourhood. It is in regular com- 
munication by steamer with Ekaterinodar. Population 
(1897), 14,476. 

T0naM0rltV1| a division of Lower Burma, bor- 
dering on Biain, 36,086 square miles, divided into six 
districts — Toungoo, Salwon, Thaton, Amherst, Tavoy, 
and Mergui. Population (1891), 912,051, living in 3603 
villages; (1901), 1,137,776. They jmid a revenue in 
1898-99 of 118.34,87,686. 

The population consisted of 763,771 Buddhists and Jains, 53,677 
aborigine! (chiefly Karens), 80,851 Hindus, 28,799 Mahommedans, 
17 Parsis, and 85,536 Christians, the great majority of whom were 
Karens. Tlie total area of the division is 23,085,040 acres, of 
which in 1898-99 the area cultivated was 1,249,695 acres; there 
were 2,151,066 acres under forests, 13,888,842 acres were uncul- 
livable, and 6,265,286 acres were available for cultivation, besides 
40,151 acres of current fallow. This division and that of Arakan 
are the oldest British possessions in Burma. The headquarters of 
the Commissioner are at Moulmein. 

Ten Brink, Bernhard Effidiue Conrad 

(1841-1892), Gorman philologist, of Dutch origin, was 
born at Amsterdam on Pith January 1841, but was 
sent to school at Diisseldorf, and afterwards studied at 
Munster, and later under Diez and Delius at Bonn. In 
1866 he began to lecture at the Munster Academy on 
the philology of the English and Romance languages. 
In 1870 he became professor of modem languages at 
Marburg, and after the reconstitution of Strasburg Univer- 
sity he was appointed English professor there. In 1874 
he began to edit, in conjunction with Scherer, E. Malim, 
and E. Schmidt, Qudlm und Formhmgm zur Spro/cht urul 
KulturgetchichU der gemuinischen Volker, He devoted 
himself for many years to the study of Chaucer. In 1877 
he published Chawer - StvdUn zur Ge»chichte zdner 
JEntwickeluug und zur Chronologie zeiner Schriften ; 
in 1884, Chaucer^ B Sprache und Verskumt. He also 
published critical editions of the Prologue and the Cofti- 
pleynte to Pite\ Ten Brink's work in this direction 
stimulated a revival of Chaucer study in the United 
Kingdom as well as in Germany, and to him was in- 
directly due the foundation of the English Chaucer 
Society. He was a great teacher as well as an accurate 
and brilliant writer, and from many countries students 
Hocked to his lecture-room. His Studies in Beowulf 
proved a Valuable contribution to the study of Early 
English, and he contributed to Paul’s Orundriee der 
germaniicken Philolof/ie an important article on Early 
English literature. Perha|>s his best known work is his 
History of Ewflish Literature^ which was unfortunately 
never completed, and broke off just l>efore the Elizabethan 
})eriod. Ten Brink, therefore, never made any important 
contribution to Shakespeare literature, though it was his 
intense admiration of this poet that first attracted him to 
the study of English. Five lectures on Shakespeare de- 
livered at Frankfort were published after his death, and 
show his contempt for the Baconian theory and his 
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thorough appreciation and grasp of his subject His 
History of l^r^gluk Literature and his work on Chaucer’s 
language and versification were translated into Engliidi. 

, (A.Z.) 

Ten Kai^ Jan Jacob LodewUk (1819- 
1889), Dutch divine, prose writer, and poet at 

The Hague, 23rd December 1819. He started in life as 
a solicitor's clerk. It was his friend, Dr Heldring, pastor 
at HeTuinen, in Gelderland, who, discovering in Ten 
Kate the germs of poetical genius, enabled him to study 
theology at the University of Utrecht (1838-43). Having 
completed his studies, Ten Kate became pastor at Middd- 
burg, Amsterdam, and other places, meanwhile devdop- 
ing wdl-nigh ceaseless activity, both in prose and lyric* 
]X)etry. Among his prose works may be mentioned tl e 
travel papers (Rhine, 1861 ; Italy, 1857-62), Christdijke 
OverdenJnngen (“ Thoughts of a Christian,” 1849-52), and 
other religious studies. His early poetry was in the main 
original. The best known of his poems were — Ahasverus 
op de Orimsel (** Ahasuerus on the Grimsel,” 1840); Zangen 
des 2'ijds ('^^ngs of the Times,” 1841); Legendm en 
Mengelpoezie (*‘ Legends and Detadied Poems,” 1846) ; Jn 
den JBloemhof (“In the Flower Garden,” 1651); He 
Sehepping (“The Creation,” 1866); He Plemeten (“The 
Planets,” 1869) ; He Jaargetijden (“ The Seasons,” 1871) ; 
He Psalmen (“The Psalms,” 1874); He Vrouw in het 
Hederlandseh Lied (“Woman in Dutch Song,” 1882); 
Palmtakken en Hichthloe^nen (“Palm-branches and Flowers 
of Poesy,” 1884). Ten Kate reached the pinnacle of his 
poetic fame in The Creation^ The Planets^ and The Seasons. 
These poems certainly show a masterly grasp of his mother 
tongue and a wonderful facility of expression, coupled 
with graceful vigour and fertile fancy. These qualities 
he also plentifully displayed in the innumerable transla- 
tions he made of many of the masterpieces of foreign 
poetry in nearly every European language. He had not 
only an extraordinary aptitude for learning alien idioms, 
but also the gift of translating foreign lyrics into dear, 
fiiient, and beautiful Dutch verse. Ten Kate’s versatility 
in this respect has never been equalled ; it extended from 
Tasso and Anderssn to Dante, Schiller, Victor Hugo, 
Milton, Tennyson, and Longfellow. Ten Kate died at 
Amsterdam, 24th December 1889. His complete Poetic 
Works were published after his death in 12 volumes 
(Leyden, 1891). (ii. n.) 

T0nne8S60| one of the south central states of the 
United States of America. It extends from the Ap- 
palachian mountains on the E. to the Mississippi river on 
the W., and lies between 35* and 36“ 36' N. and 81“ 37' 
and 90“ 28' W. Its area is 42,050 square miles, only 
300 square miles of which is water surface. The popu- 
lation in 1900 was 2,020,616, as against 1,767,518 in 
1890 — an increase of 253,098, or 14*3 per cent. Ever 
since 1830 the increase has been continuous and without 
marked fluctuations except between 1870 and 1880, when 
it was 22*6 per cent. The average number of persons to 
the S(|uare mile was, in 1890, 42*3; in 1900, 48*4. Of 
the total population in 1900, 1,021,224 were males and 
999,392 were females. Only 17,746 (less than 1 per 
cent.) were foreign-born. The negroes numbered 430,678 
in 1890 and 480,243 in 1900, an increase during the 
decade of 11*5, as compared with an increase of 15*2 
among the white population. Among 375,046 adult 
white males, 52,418, or 13*9 per cent., were illiterate 
(unable to write) ; among 112,236 negro males of like age 
53,396, or 47*6 per cent, were illiterate. The princi]^ 
cities, and the only ones having over 10,000 in population 
in 1900, were Memphis, on the Mississippi (102,320); 
Nashville^ the capital (80,865); KnoxviUe (32,637), 
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(SO, 154), and Jackson (14^8^1).^ The popu- 
lation is cmefly rural ; of 104 incorporaWl towns only 29 
had in 19A0 a population of morei than. 2000, and of 
these 21 had less than 5000, and only three had more 
than 5000 and less than 10,000. The nrban population, 
including under this head all persons in places of more 
than 4000 inhabitants, increai^ from 11*4 ][)cr cent, 
of the total population in 1890 to 13*4 per cent, in 
1900. 

JSiiitcaHon,^n 1900 the school population— between the ages 
of six and twenty-one years— was 768,843 (whites, 673,287 ; 
coloured, 195,566). The total actual enrolment in the public 
wshools was 485,354, or only three-fifths of the school population, 
)>artly to be explained by the fact that the limits of school ages 
are so wide, few going to school under eight years and most 
leaving before seventeen. The total average daily attendance was 
888,566 (whites, 270,662 ; coloured, 67,904). The country schools 
are of two kinds — wimary schools with six grades, and secondary 
schools with two additional grades. There are 5262 primary and 
940 secondary schools for whites, and 1668 primary and 58 
secondary schools for coloured. There are thus 6202 schools 
for white and 1611 for coloured children, with 8239 teachers. 
In the secondary schools there are only 18,443 pupils. There 
are, in addition, about 1000 private schools with an enrolment 
of 50,000 pupils. The schools in the towns and cities have 
from ten to twelve grades, and are divided into primary schools 
and high schools. There are 79 town schools for whites au<l 
50 for coloured, with 956 teachers. The total number of public 
schools is 7954, with 9195 teachers, of whom 1884 are coloured. 
'J'he total value of schoolhouses and other school property is 
$3,063,567. The total amount expended for the country schools 
in 1900 was $1,761,047, and for city schools $507,006 — total 
$2,348,063. The average salary of teachers in country schools 
is .16 a month, in city schools $63.31. The average cost of 
tuition i)er pupil in country schools is $1.07 a month for less 
than five mouths, in city schools $1.87 a month for eight and a 
half months. The State University, at Knoxville, was chartereil 
in 1794 by the first General Assembly of the territory, and was 
the first distinctly non -sectarian college established in America, 
and the second one to be opened west of the Alleghanies. It 
receives the appropriations of the national Government for agri- 
cultural and mechanical colleges and for agricultural experiment 
stations. The university includes a college witli departments of 
agriculture, engineering and mechanics, and the arts ; a graduate 
department ; anil schools of law, medicine, dentistry, and 
engineering. It occupies sixteen large brick and stone buildings, 
situated in beautiful grounds of thirty-eight acres, 1000 feet above 
the sea. The value of its building's and grounds in 1900 was 
$462,666, of its invested funds $425,000, of its equipment 
$112,600. Its library numbers 22,426 volumes. In 1900 its total 
income (not including professional schools) was $88,869. The 
university had in 1900 750 students and 90 professors and in- 
structors. The Vanderbilt University at Nashville, the proiujrty 
of the Methodist Episcopal Church Soutii, was endowed chieny by 
the elder Cornelius Vanderbilt of New York. It is organized 
in seven departments; arts, theology, law, medicine, pharmacy, 
dentistry, and engineering. Its property was in 1900 valued 
at $850,000, and it had 777 students and 89 instructors. The 
Peabody Normal College at Nashville is managed by the Pea- 
body Board of Education. It uses the buildings and property 
of the University of Nashville, which has also a medical de- 
partment, a college of music, a model school, and an academy. 
The Normal College in 1900 had 28 instructors and 602 students ; 
the medical department 25 instructors and 210 students. The 
Peabody Board supports 200 scholarships in the Normal College, 
which are given to students from the Southern states. The 
University of the South, controlled by the episcopal dioceses of 
ten Southern states, is situated at Sewanee, the South-western 
Presbyterian University at Clarksville, and the South-western 
Baptist University at Jackson. The Fisk University in Nash- 
ville is an institution for coloured persons. 

CharitUa , — The school for the blind at Nashville has three 
buildings, ten acres of land, and other property, aggregating in all 
$220,000 in value, with 186 pupils, at an annual cost of $76,881. 
The school for the deaf and dumb at Knoxville has five buildings 
and twelve acres, valued at $185,000, and 227 pupils, at an annual 
cost of $82,081. The industrial school at Nashville has five 
buildings and 92 acres, worth $150,784. It costs $130,528 a year 
to maintain this school for 600 pupils. There are three asylums 
for the insane. The Eastern Hospital at Knoxville has three build- 
ings and a large farm, which cost $292,800 ; the Central Hospital 
near Nashville has seventeen buildings and 460 acres, valued at 
$426,500 ; and the Western Hospital at Bolivar has one building 
end 800 acres, valued at $893,850. In the three hospitals are 


1280 patients at a cost of $376,401, or $140 per patient per 
annum. The state main tains also a home lor disabled soldiers of 
the Civil War, which has five buildings and 450 acres, valued at 
$57,500, with 120 beneficiaries, at a cost of $19,000 a year. The 
total investment in charitable and educational institutions is 
$1,725,934, and the total annual cliarge for their 2396 pupiis and 
inmates is $683,810. 

JPHstms . — In his biennial message to tlie General Assembly of 
8th January 1901 the Governor says; “The penitentiary has 
not only been made self-sustaining, but has been so successfully 
worked that the labour of the convicts is utilized to reimburse the 
state for the money expended in their conviction. Most of the 
money thus realized comes from the [state] coal mines. Tlie 
]wesent system is far preferable to that formerly prevailing, 
whereby the convicts were leased to contractors.’* On Ist 
December 1900 there were 1744 convicts— 544 whites and 1200 
negroes. In the main prison at Nashville were 1110, including 
the women and delicate, whose net earnings in 1900 were $125,000. 
At the state mines wei-e 634 able-bodieil men and a few women, 
whose net earnings avemged $52,000 a year. 

HaUways . — The principal railways are the Southern, with 661 
miles and a total valuation of ‘$10,241,142 ; the Nashville, 
Chattanooga, and St Louis, with 879 miles and a total valuation 
of $14,051,470 ; the Louisville and Nnsiiville, with 625 miles and 
a total valuation of $13,305,650; and the Illinois Central, with 
266 miles and a total valuation of $8,137,834. The total mileage 
of railways on 1st July 1899 was 3129; numher of miles of lines 
|H}r 100 square miles of territory, 7 *.5 ; numher of miles ])er 10,000 
inhabitants, 16. The assessed valuation of the property of the 
railways distributable throughout the counties is $52,943,401, and 
of their localized property $2,352,918— total value $55,206,412 ; 
average value per mile on the distributable ])roperty iu Tennes- 
see, $17,623. The total state tax ])er annum on railways is 
$201,410; county tax, $474,144 ; iiiuiiicinal, $73,452. The rail- 
ways pay over one-sixth of the taxes collected by assessment of 
l»roperty. 

Taxdfioii , — The total valuation of land in 1900 was $171 ,527,025, 
or $6.61 an acre ; the total valuation of town lots was 
$120,838,355, and of other property, $48,493,768 ; or, adding 
the railway, telegra)>h, and telephone pro{>erty, the tidal valua- 
tion of all taxable real ])roperty is $387,050,050. The rate of 
taxation for state purposes is 35 cents per $100. Heal property 
bears nearly the entire burden of taxation. In 1899, when the 
assessed value of real pro}>erty (excluding railways) was $271,021 , 726, 
the assessed valuation of |)er8onal property, excluding raiUay 
Property, was only $37,603,230, or 12*2 ]ier cent, of the whole. 
The ratio in neighbouring states with similar industries ran from 
30 to 60 per cent., showing that 16 to 30 per cent, of |>cr&onHl 
projierty escaped. The stale tax on real projierty yielded in 1900, 
net, $1,022,029. Clerks of courts paid in certain fees, which 
brought the total returns from counties up to $1,556,989. Many 
privileges are taxed, amounting in 1900 to $417,199. Other 
sources of state revenue are : foes for charters, building and loan 
associations, insurance, and coal oil inspection. The total receipts 
for 1900 wore $6,120,231 ; total dishursomoiits, $6,095,299. The 
total bonded indebtedness is $16,953,266. *Sincc 1899 10 per cent, 
of the gross I'eccipts is carried to a sinking fund. 

Miacellaneoua , — There were 207 banks in 1900 — national 48, 
state and private 159 — with a total paid-up capital and surplus of 
$17,370,662, and deposits of $45,686,251. The numl»er of news- 
{)apers and periodicals W'us 306. There are 27 cotton and 21 
woollen-mills. The value of the anniml production of fiour is 
$13,000,000, of lumlw $6,000,000, of leather $2,400,000 ; of 
cottonseed oil there are produced 3,200,000 gallons, and of distilled 
spirits 1,100,000 gallons. The largest churches are the following: 
the Methodist Episcopal Church South has 132,000 members; the 
Baptist has 115,000 white members, 62,000 coloured members ; 
Cumberland Presbyterian, 43,000 ; Presbyterian, 18,300 ; Roman 
Catholic, 18,000 ; and Protestant Episcopal, 6000 menilierH. 

Agriculture, — Possessing many kinds of soils, spread out at all 
altitudes from 6000 feet down to 300 feet above sea-level, witli a 
climate varying from the semi-tropical on the Mississippi river in 
the west, to the boreal on the mountain plateaus of the cast, 
Tennessee has tlio greatest variety of agricultural and horticultural 
products. It has something in every column of the census of 
agriculture. Wlieat, oats, rye, and barley matuic well in the 
valleys of the eastern and central districts ; maize is a grout crop 
in all parts; tobacco is produced in nearly all quarters; and 
cotton 18 at home in the south-western corner of the state. 
Potatoes, sorghum, broom-corn, and peanuts are important crops 
also in the middle and west. Small fruits and vcgeUbles are 
produced in large quantities for the great cities. The 
section is well adapted to large fruits, and the grnjie does well all 
over the state. Nutritious grasses grow wel 1, and stock-raising and 
daindng are great industries in the central ami eastern portion. 
The following table shows the acreage, production and value of the 
princiiml crops in 1899 : — 
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Acrenire. 

Prud action. 

Farm Value. 

Corn (maike) . 

Acres. 

Bushels. 

Dollaiv. 

3,874,674 

67,807,390 

28,059,508 

7,882,697 

Wheat . 

1,426,112 

11,924,010 

2,725,880 

Oats 

'235,313 

887,940 

Potatoes . 

27,108 

1,404,097 

1,671,676 

817,419 

Sweet ))Oi aloes 

23,374 

888,620 

Orchard fruits 

208,625 

... 

1,479,915 

Hay 

645,617 

802,720 (tom) 

6,811,577 

Cotton . 

623,137 

234,692 (bale.) 

8,192,642 

2,748,495 

Tobacco . 

71,849 

49,167,550 ()b) 


In 1899 TcnneBKee had 309,000 horses, of an average value of 
$43 tier head ; 140,000 mules, of an average value of $48 ; 240,000 
milch cows, of an average value of $24 ; 287,000 other cattle, of an 
average value of $19 ; and 252,000 sheep, of an average value of 
$2.37. The ]ioultry industry is a considerable one in tlie central 
and eastern parts. 

Mining,’— T\w chief mineral productions in 1900 were coal, 
3,904,048 short tons ; coke, 494,438 short tons ; iron ore, 700,000 
long tons ; cop{)er, 116,000 long tons ; and zinc, 8968 short tons. 
Phosphate mining is a new and great industry in middle 
Tennessee. In 1900 450,556 short tons of phosphate were pro- 
duced, valued at $1,352,568 at the mines. The total number of 
prsons employed in mining industries was in 1900 as follows: 
m coal mining 9181, in iron ore mining 1082, in copper mining 
and smelting 886, in phosphate mining 3000. Including some 
other small mines, the total was 15,000. 

AdminUtraJtion , — The state government has the usual depart- 
ments, legislative, executive, and judicial. The legislature has 
two cliainbers, the houHo and the senate ; its members are elected 
for two years, and their sessions are limited to ninety days. 
The governor is elected for two years. In case of vacancy the 
Bjieakcr of the senate succeeds him. The legislature elects the 
secretary of state, the comptroller, and the treasurer ; the governor 
appoints, subject to confirmation by the senate, the superinten- 
dent of ymblic instruction, the superintendent of prisons, 
the commissioner of agriculture, and the commissioner of 
labour and mines. The Supreme Court consists of five judge.<i, 
elected for eight years. There are also chancery courts, circuit 
courts, and a court of chanceij apyieals. The large counties liave 
sejiarate criminal courts. The affairs of the counties are ad- 
ministered by the justices of the peace, elected two or more from 
each civil district, which is the smallest unit of government. The 
magistrates have both legislative and judicial powers. Each 
county has a sheriff, a tmstee (collector of taxes and treasurer), 
a register, and clerks of courts. Towns and cities are incorporated 
by special Act of the legislature, and usually have a mayor and 
common council, with the ordinary municipal offices. Suffrage is 
free to male citizens of the United States who have been one year 
in the state and six months in the county. The Australian ballot 
system is in use in the larger towns and counties. 

Political Chwngcc , — During the last part of the decade from 1880 
to 1 890 an agrarian movement swept over the southeni and western 
states, resulting in the organization of farmers in various societies 
called '^granges,” ** wheels,” Ac., whi(*h were finally all united in a 
national “ Farmers* Alliance.” These organizations were naturally 
strong in Tennessee, an agricultural state, and for a time exerted a 
great influence in politics. They captured the Democratic party, 
which of recent years has controllea the state, and elected their 
nominee for governor in 1890 npon a platform which proposed 
many changes looking to the restriction of the business of the 
jirofessional and commercial classes, esMcially the so-CAlled ** middle- 
men ” who dealt in agricultural products or supplies, and to the 
advancement of the agricultural industries. The new governor 
was a farmer and the loading spirit in the Alliance, but his 
constituents wera disappointed in their exyiectation of unreason- 
able and impossible changes. The most serious event during this 
administration was a miners* war, which grew out of the peni- 
tentiary legse system. Tennessee had had the lease system since 
1867. The able-bodied convicts, a large majority of whom were 
young negro men, were leased to companies, who used them in 
manufacturing shoes and waggons, and in working marble quarries 
and coal mines. Under thiS system the people were relieved of 
the burden of supporting the convicts, who were made to bring 
the state a revenue of more than one hundred thousand dollars k 
year. Great discontent grew up, however, among the labourers, 
Miiecially the miners. Free men could not get work at the coal 
mines, and the p^ple living in the mining districts objected to 
having large bodies of convicts among them. The trouble began 
in July 1891, and continued at intervals until the autumn of 1892. 
The miners attacked the prisons and set the convicts at liber^ at 
many places. Thev openly defied state authorities, and over- 
powered the first mii.*^a that was sent against them. The authori- 
ties did not get control until a considerable force of reorganized 


militia had |i^j|(|||rin the field. Judge Peter Turney, an old- 
time the Supreme Court of the state, was 

nominated and elected govemondn 1892 as e 

protest agsinsPlkmil^ weak measurea of the stele goveiument 
in the miners' war. ^^lese disturbances were soon brought to an 
end. Governor Tumey advocated the abolition of the |«eiiitentiary 
leaae ayatem, the erection of a new large penitentiary, and the 
working of convicts in coal mines owned by the state. These 
measures were all carried out. Convicts are employed in varioua 
manufactures in the prison, in raising field and garden crops for 
their own use, and the more able-bodied ones are utilized in mining 
coal, upon property owned by the state, to be used in the capitol, 
asylums, and otlier state institutiona Governor Turney was a 
candidate for re-election in 1894, and the Kepublicana nominated 
Mr H. Clay Evans. At the close of the election both candidates 
claimed the office. The umtter was carried before the legislature 
for investigation and settlement, and resulted in a bitter contest. 
The laws of Tennessee require that every citizen between 21 and 
50 years of age shall pay a poll-tax every year or forfeit his right 
to vote. The legislative investigation showed that many men had 
voted who had not paid their poll-tax, and that in counties where 
this occurred Mr Evans had received his largest majorities. He 
was therefore declared not legally elected, and Governor Turney 
was inaugurated and served the full term. The chief legislative 
act of later years was the adoption of a “uniform text-hook law,** 
which provided a commission to select text-books to be used in the 
public schools and to make contracts with publishers for supply- 
ing them at moderate and uniform prices. This Act went into 
effect 1st July 1899, with a contract which was to continue in force 
for a jicriod of five years. (c. W. D.) 

TennaSSM Rlverp the longest and most im- 
portant branch of Ohio river, U.S.A. It takes its source 
in numerous streams in the Appalachian valley in south- 
'western Virginia aiid east Tennessee, and in the moun- 
tains of west(Tn North Carolina. Among these head- 
waters are the Holston, Clinch, and Powell rivers of east 
Tennessee and the Nolichucky, Big Pigeon, French Broad, 
and Little Tennessee of North Carolina. The Tennessee 
is popularly regarded as commencing at the junction of 
the Holston and French Broad, ru^ar Knoxville, Tennessee. 
Thence it flows south-westwards through the Appalachian 
valley into Alabama, wliere it turns to west-north-west 
and, just touching Mississippi, returns into Tennessee. 
It crosses that state and also Kentucky, flowing nearly 
north to its mouth at Paducah. Its length from its 
mouth to Knoxville is 639 miles, and, following up the 
Holston to its source, 782 miles. Its drainage basin 
comprises 43,897 square miles. It is navigable from 
its month to Muscle Shoals in Alabama, and thence, by 
slack water navigation, to Knoxville. 

Tennielp Sir John (1820 ), English humor- 

ous and satirical artist — specially identified with Punch — 
was bom in London in 1820. He educated himself for 
his career, and although he became a probationer, and then 
a student, of the Royal Academy, he soon left the schools, 
where at that time there was little teaching. In 1836 he 
sent his first picture to the exhibition of the Society of 
British Artists, and in 1845 contributed a 16-feet cartoon, 
“An Allegory of Justice,” to the competition, held in that 
year, of designs for the mural decoration of the new Palace 
of Westminster. For this he received a ^200 premium and 
a commission to paint a fresco in the Upper Waiting Hall 
(or “ Hall of Poets”) in the House of l^rds. In spite of 
his tendency towards “high art,” he was already known 
and appreciated as a humorist, and his early companion- 
ship with Charles Keene foster^ and developed his talent 
for scholarly caricature. At Christmas time 1850 he was 
invited by Mark Lemon to fill the position of joint car- 
toonist (with John Leech) on Punchy from which Richard 
Doyle, offended by the attitude adopted by the paper 
towards the Papal see at the time of the so-called “aggres- 
sion,” had suddenly resigned. On the strength of his 
remarkable illustrations tOuEsop’s Fables, in which artistic 
power, humour of observation, and knowledge of animal 
life were equally apparent, Tenniel was selected on Douglaa 
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Jerrold’B initiative to fill the bfeadhi he contributed 
his first drawing in the initial tetter appeanng on p. 224, 
vol. xix. first cartoon ** was Lord Jack the Qiant 
Killer ” ; it showed Lord John Russell, whose letter on tho 
** aggression ” had recently been published, valiantly assail- 
ing with the sword of truth and liberty Cardinal Wiseman, 
anned with a crozier. In 1852 we have Tenniers first 
sui)erb lion, '&id his fii*st obituary cartoon (q,v. under 
Caricature). Gradually he took over altogether tho 
weekly drawing of the political “big cut,” which John 
Leech was happy to resign into his hands in order to 
restrict himself to his pictures of life and character. 
Leech’s work consisted for the most part of farce ; Ten- 
niel’s was high comedy, and not infrequently tragedy; 
and the freedom of the humorist heightened the severer 
beauties of the satirist. When Leech died his friend 
continued his work alone, apd except in 18G4, 1868, and 
1875-6-7-8, during short spells of illness or holiday, 
he did not miss a single week. About 2300 cartoons, 
innumerable minor drawings, double-page cartoons for 
Ftmch*8 Almanac and other special numbers, and 250 
designs for Punches Pocket-books^ comprise the sum of 
Sir John Tenniel’s work for the periodical in the service 
of which he spent the greater portion of his life. When 
Tenniel retired from the service of Purwh in January 
1901 he received tke honour of a farewell banquet 
(12th June), at which Mr A. J. Balfour, then leader of 
the House of Commons, presided and was supported by 
distinguished representatives of all that was best in 
Engli^i life. On that occasion Mr Balfour’s description 
of Tenniel as “a great artist and a great gentleman ” was 
applauded by the press of the whole country. 

The main quality of Sir John TennieVs work is accuracy of 
drawing, proci|ioii of ioncli, grace and dignity of coTiception, and 
— so'^far as such things can be com geniality of satiiu. 
Tenniel raised the political caitooii into a clwiaic composition, 
from which a sense of nobility is rarely absent. Tlid beauty and 
statuesqneness of his ideal figures rceall the influence, perhaps, of 
Cornelius and Overbeck— ■ that German manner 'whicji was chaiac- 
teristio of many of our finer draughtsmen upon wood at tho middle 
of the 19th century. But Tenniel’s work is always original, un- 
forced, and fresh ; and it never suggeits, what is tho fact, that 
the artist's work is drawn exclusively from memory, and never 
from the model. It may bn mentioned that Tenniel’s wonderful 
observation has been conducted, and }|is knowledge a«;cuinulated, 
literally through a single eye, tlie othllr having been lost during a 
fencing bout in his youth. It was in recognition not only of his 
ability as an artist in black and white, but of his service in in- 
fusing good humour and good taste into one phaso of i)olitical life, 
that a knighthood was conferred upon him on Mr Gladstone's 
recommendation in 1893. Without pronounced political opinions 
of his own. Sir John Tenniel adopted in his work those of his 
pajwr, of which the Whig jiroclivitics were to some degree softened 
uy his {)encil. The ixiliticai history not of England only, but to some 
extent of the woi*ld, of half a centuiy appears in Sir John Tennicl’s 
weekly cartoons which are dignified oy a number of tyj>cs in- 
ventea by the artist, the classic beauty of whicli may be looked 
for in vain in kindred work by any previous ciii-toomst. (Take, 
for example. Sir John’s famous picture of “ Drojiping the Pilot ” 
[see Plate], which appeared in Punch on 20th March 1890, 
vol. xcviii. pp. 160-51.) Two public exhibitions of Sir John Ten- 
niel’s work have been held, one in 1896 and the other in 1900. 
Sir John Tenniel is also the author of one of the mosaics, 

Leonardo da Vinci,” in the South Court in the Victoria and 
Albert Museum ; while his highly stinpled water-colour drawings 
have appeared from time to time in the exliibitions of the Royal 
Institute of Paintera in Water Colours, of which society he was 
elected a member in 1874. As an illustrator on the wood-block 
lie stands very high ; his **Lalla Rookh ” is jierhaps the finest of 
all his work in point of conception, refinement, power, and tccli- 
nical excellence. 

Works Illustrated. — (1) JumdU Verse wnd Picture Book, 
1846 ; (2) Vndim, 1846 ; (3).^^# FMee, 100 drawings, 1848 ; (4) 
Blair’s Grave, 1858 ; (5) Shirley Brooks’s The Gordian Knot, 1860, and 
<6) The Silver Cord, 1861 ; (7) Moore’s Lalla Bookh, 69 drawings, 
1861 ; (8) Lewis Carroll’s Aliee*a Adventures in Wonderland, 1866 ; 
<9) The Mirage of Life, 1867 ; (10) Carroll’s Thrcmgh the Looking- 
Ohm, 1870; and the following in collaboration: (11) Pollok’s 
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Course of Time, 1867 ; (12) Poets of the NineUenth CenJtury, 1867 ; 
(13) Poe’s Works, 1867 ; (14) Home Affections, 1868 ; (16) Chol- 
mondeley Pouneli's Pu^k on Pegasus, 1868; (16) The Arabian 
Nights, 1863 ; (17) English Sabred Poetry, 1864 ; (18) Legends and 
Lyrics, 1865; (19) Tupiier’s Proverbial Philosophy, (20) Bony 
Cornwall’s Poems, and other books. He also contributed tp 
a Week, the Art Union publications, Ac. ^ 

Tennysoiii Alfred Tennyson, 

(1809-1892), English poet, was the fourth of the 
children of the Rev. George Clayton Tennyson (1778- 
1831) and his wife Elizabeth Fytche (1781-1865).' The 
Tonnysons were an old Lincolnshire family settled at 
Bayou’s Manor, whore the poet’s grandfather, Mr George 
Tennyson, M.P., resided, while the father was settled hard 
by in the rectory of Somersby. Here Alfred was l)orn on 
the 6th of Aupist 1809. The rich pastoral scenery of 
this j>art of Lincolnshire influenced the imagination of 
the boy, and is plainly reflected in all his early jioetry, 
although it is now stated with authority that the localities 
of his subject-poems, which had been ingeniously idontifled 
with real brooks and granges, were wholly imaginary. 
At a very early age he began to WTite in prose and 
verse. At Christmas 1815 he was sent to the grammar 
school at Louth, his mother having kejit up a con- 
nexion with this typical Lincolnshire borough, of which 
her father, the Rev. Stephen Fytche, had In^en vicar. 
Tennyson was at this school for five years, and then 
returned to Somersby to be trained by his father. In the 
rectory the boys had the fun of an excellent library, and 
hero the young i>oet based his wide knowledge of the 
English classics. The news of Byron’s death (19th April 
1824) made a deep impression on him : it was a day, he 
said, “ when the whole world seemed to be darkened for 
me”; he went out” into the woods and carved “Byron 
is dead” upon a rock. Tennyson was already writing 
copiously — “an epic of 6000 lines” at twelve, a drama in 
blank verse at fourteen, and so on : these exercises have, 
very properly, not liocn printed, but the poet said of them 
at the close of liis life, “ It seems to me, I wrote them all 
in perfect metre.” The family was in the habit of spend- 
ing the summer holidays at the coast of the county, 
commonly at Mablethorpe, and here Tennyson gained his 
impressions of the vastness of the sea. FitzGerald very 
justly attributed the landscape character of Tennyson’s 
genius to the impress left on his imagination by “old 
Lincolnshire, where there were not only such good seas, 
but also such fine hill and dale among the wolds.” 

In 1827 Frederick Tennyson (1807-1898), the eldest 
surviving brother, uniting with his youngOT brothers Charles 
(1808-1879) and Alfred, published at Louth an anonymous 
collection of Poems by Two Brothers, The “ tw^o ” were 
Charles and Alfred (whose contributions predominat’d), and 
who shared tho surprising profits, £20. On the 20th Feb- 
ruary 1828 Charles and Alfn»d matriculated at Trinity 
College, Cambridge, where Frederick was already a scholar. 
The poet told the writer of these lines that his father would 
not let him leave Somersby till, on successive days, he Imd 
recited from memory tho whole of the odes of Horace. 
The brothers took rooms at 12 Rose Crescent, and after- 
wards moved into Trumpington Street (now 157 Corpus 
Buildings). They were shy, and made at first few friends ; 
but they gradually gathered selected associates around 
them, and Alfred grew to be looked up to at (Cambridge 
“ as to a great poet and an elder brother ” by a groiij) which 
included Trench, Monckton Milnes, Spudding, Thomjison, 
FitzGerald, Brookfield, and, most of all, A. II. Hallam 
(1811-1833). In June 1829 Tennyson won the Chancjel- 
lor’s prize medal for his poem called “ Timbuctoo.” With 
great imperfections, this study in Miltonic blank verse 
displays the genius of a poet, in spite of a curious 
obscurity both of thought and style. Here are already 
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both richness and power, although their expression is not 
yet clarified by taste. But by this time Tennyson was 
writing lyrics of still higher promise, and, as Arthur 
early perceived, with an extr^rdinary earnest- 

in the worship of beauty. The results of this en- 
thusiasm and this labour of the artist appeared in the 
vdhime'of Poevis, chiefly Lyrkal^ published in 1S30. This 
booh would have been astonishing as the production of a 
^yaisth of twenty-one, even if, since the death of Byron six 
years before, there had not been a singular dearth of good 
poetry in England. Here at least, in the slender volume 
of 1830, was a new writer revealed, and in ‘^Mariana,’* 
“ The Poet,” “ Love and Death,” and “ Oriana,” a singer 
of ivonderful though still unchastened melody. Through 
these, and through less perfect examples, was exhibited 
an amazing magnificence of fancy, at present insufiiciently 
under control, and a voluptuous pomp of imagery, tending 
to an over-sweetness. The veteran S. T. Coleridge, praising 
the genius in the book, blamed the metrical imperfection 
of it. For this criticism he has himself constantly been 
reproved, and Tennyson (whose impatience of anything like 
censure was phenomenal) continued to resent it to the end 
of his life. Yet Coleridge was perfectly just in his re- 
mark ; and the metrical anarchy of the ** Mtulelincs ” and 
‘•Adelines” of the 1830 volume showed that Tennyson, 
with all his delicacy of modulation, had not yet mastered 
the arts of verse. 

In the summer of 1830 Tennyson and Hallam volun- 
teered in the army of the Spanish insurgent Torrijos, 
and marclied about a little in the I^renees, without 
meeting with an enemy. He came back to find his father 
ailing, and in February 1831 he left Cambridge for 
Somersby, where a few days later Dr George Tennyson 
died. The new incumbent was willing that the Tennysons 
should continue to live in the rectory, out of which they 
did not turn until six years later. Arthur Hallam was now 
betrothed to Emily Tennyson (afterwards Mrs Jesse, 
1811-1889), and stayed frequently at Somersby. This I 
was a very happy time, and one of great physical develop- 
ment on Alfred’s part. He took his share in all kinds of 
athletic exercises, and it was now that Brookfield said, “ It I 
is not fair that you should bo Hercules as well as Apollo.” 
This high physical zest in life seems to have declined after 

1831, when his eyes began to trouble him, and he became 
liable to depression. The poetical work of these three 
years, mainly spent at Somersby, was given to the world 
in the volume of Poems which api)eared at the end of 

1832. This was one of the most astonishing revelations 
of finished genius ever produced, certainly by a young 
man of less than four-and-twenty. Here were to be 

“The Lady of Shalott,” “The Dream of Fair | 
“(Enone,” “The Lotos - Eaters,” “The Palace 
and “The Miller’s Daughter,” with a score of 
oA^-lyrics, delicious and divine. The advance in crafts- 
manship and command over the maih%el of verse shown 
since the volume of 1830 is absolutely astounding. If 
Tennyson had died of the savage article which presently 
appeared in the Quarterly RevieWy literature would have 
sustained tefnble losses, but his name would have lived for 
ever among those of the great English poets. Indeed, it 
may be doubted whether, in several directions, he ever sur- 
passed the glorious tilings to be found in this most exquisite 
and most precious book. It was well that its publication 
was completed before the blow fell u|)on Tennyson which 
took for a while all the light out of his life. In August 
1833 Arthur Hallam atai^ with his father, the great 
historian, for Tirol They went no farther than Vienna, 
where Mr Hallam, returning to the hotel on the 15th^p- 
tember f^33, found his son lying dead on a sofa : a mood- 
vessel had broken in his brain. His body was brought 
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back to England, and buried at Clevedon on the 3nf 
January 1834. lliese events affected Tennyson extremely. 
He grew less than ever willing to come forwai'd and face 
the world; his hei^th became “variable and his spirits 
indifferent.” The earliest effect of Hallam’s death upon 
his friend’s art was the composition, in the summer of 
1834, of The Two Voices; and to the same period belong 
the beginnings of the Idylls of the King and of In 
Merntyrianiy over both of which he meditated long. In 
1835 he visited the Lakes, and saw much of Hartley 
Coleridge, but would not “ obtrude on the great man at 
Rydal,” although “ Wordsworth was hospitably disposed.” 
Careless alike of fame and of influence, Tennyson 8][)eut 
these years mainly at Somersby, in a uniform devotion of 
his whole soul to the art of poetry. In 1837, to their 
great distress, the Tennysons were turned out of the 
Lincolnshire rectory where they had lived so long. They 
moved to High Beech, in Epping Forest, which was their 
home until 1840. The poet was already engaged, or 
“ quasi-betrothed,” to Emily Sellwood, but ten years more 
had to pass before they could afford to marry. At 
Torquay, in 1838, he wrote Avdley Court on one of his 
rare 6 X 001 * 81008 , for he had no money for touring, nor 
did ho wish for change : he WTote at this time, “ I require 
quiet, and myself to myself, more than any man when 1 
write.” In 1840 the Tennysons moved to Tunbridge 
Wells, and a year later to Boxley, near Maidstone, to 
be close to Edmund Lushington, who had now married 
Cecilia Tennyson. Alfred was from this time more and 
more frequently a visitor in London. 

In 1842 the two-volumes edition of his Poems broke the 
ten years’ silence which he had enforced himself to keep. 
Here, with many pieces already known to all lovers of 
modem verse, were found rich and copious additions to his 
work. These he had originally intended to publish alone, 
and an earlier privately-printed Morte d^ArthuVy Doray and 
other Idyllsy of 1842, is the despair of book-collectors. 
Most of those studies of home-life in England, which foraied 
so highly popular a section of Tennyson’s work — such as 
“ The Gardener’s Daughter,” “ Walking to the Mail,” and 
“The Lord of Burleigh” — were now first issued, and, in what 
we have grown to consider a much higher order, “Locksley 
Hall,” “ Ulysses,” and “Sir Galahad.” To the older and 
more luxurious lyrics, as reprinted in 1842, Tennyson did 
not sjmre the curbing and pruning hand, and in some cases 
went too far in restraining the wanton spirit of beauty in 
its youthful impulse. It is from 1842 that the universal 
fame of Tennyson must be dated ; from the time of the 
publication of the two volumes he ceased to be a curiosity, 
or the darling of an advanced clique, and took his place 
as the leading poet of his age in England. Among the 
friends whom he now made, or for the first time cultivated, 
were Carlyle, Rogers, Dickens, and Elizabeth Barrett. 
Material difficulties now, however, for the first time 
intruded on his path. He became the victim of a certain 
“earnest-frothy” speculator, who induced him to sell his 
little Lincolnshire estate at Qrasby, and to invest the 
proceeds, with all his other money, and part of that of his 
brothers and sisters, in a “Patent Droorative Carving 
Company ” ; in a few months the whole scheme collapsed, 
and Tennyson was left penniless. He was attacked by so 
overwhelming a hypochondria that his life was despaired 
of, and he was plac^ for some time under the cha^ of 
a hydropathic physician at Cheltenham, where absolute 
rest and isolation gradually brought him round to health 
again. The state of utter indigence to which Tennyson 
was reduced greatly exercised his friends, and in September 
1845, at the suggestion of Henry Hallam, Sir Robert 
Feel was induced to bestow on the poet a pension of £200 
a year. Never was public money expended in a moro 
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patootic Tennyson’s health slowly became re- coherency. The metre, which by a curious naivet6 

and in 1B46 he was hard at work on The Princtsa ; \ Tennyson long believed that he had invented, served by 
in the autumn of this yw he took a tour in Switzerland, its happy peculiarity to bind the sections tocethor, and 

and saw great mountains and such “stateliest bits of ‘ “ ^ ® 

landskip” for the first time. In 1847 nervous prostration 
again obliged him to undergo treatment at Prestbury : 

“They tell me not to read, not to think ; but they might 
M weU teU me not to live. Dr Gully s water^ure was ! married at Shiplake to Emily Sarah Sell wood (181 3-1 896). 
toed, with success. PriTtcese ^vas now published, ; Of this union no more need be said than was recorded 


even to give an illusion of connected movement to the 
thought. 

The sale of Tennyson’s poems now made it safe 
for him to settle, and on the 13th June 1860 he was 


m a form afi^wards considerably modified and added 
to. Carlyle and FitzQerald 


“gave up all hopes of him 
after The jPWwc^m,” or pre- 
tended that they did. It was 
true that the bent of his 
genius was slightly altered, 
in a direction which seemed 
less purely and austerely 
that of the highest art ; but 
his concessions to public 
taste vastly added to the 
width of the circle he now 
addressed. The homo of tho 
Tennysons was now at Chel- 
tenham : on his occasional 
visits to London he was in 
the habit of seeing Thackeray, 

Coventry Patmore, Brown- 
ing, and Macready, as well 
as older friends, but he 
avoided “society.” In 1848, 
while making a tour in Corn- 
wall, Tennyson met Hawker 
of Morwenstow, with whom 
he seems — ^but the evidence 
is uncertain — to have talked 
about King Arthur, and to 
have resumed his intention 
of writing an epic on that 
theme. In his absent- 
minded way Tennyson was 
very apt to mislay objects; 
in earlier life he had lost the 
MS. of Poems^ chiefly Lyricaly 
and liad been obliged to re- 
store the whole from scraps 
and memory. Now a worse 
thing befell him, for in Feb- 
ruary 1850, having collected 

into one “ long ledger-like book ” all tlie elegies on Arthur 
Hallam which he had been composing at intervals since 
1833, he left this only MS. in the cupboard of some 
lodgings in Momington Place, Hampstead lioad. By 
extraordinary good chance it had been overlooked by 
the landlady, and Coventry Patmore was able to recover 
it. In this way In Mewmiam was dragged back from 
the very verge of destruction, and could be publislied, in 
its original anonymous form, in May 1850. The public i he published The Charge of the Light Brigade^ and was 
was at first gr^tly mystified by the nature and object of j busy conij) 08 ing Maud and its accompanying lyrics ; and 
this poem, which was not merely a chronicle of Tennyson’s * this volume was published in July 1855, just after he vras 



Alfmed Tennyson. 

(From a phetograph by EUMt and Fry, Londoti.) 


long afterwards by the poet himself, “ The peace of Cod 

came into my life before the 
altar when I wedded her.” 
Every species of good for- 
tune was now to descend on 
the path of the man who 
had struggled against ill luck 
m long. Wordsworth died, 
and on the 19th Novemlw 
1850 Queen Victoria ap- 
pointed I'ennyson Poet 
Laureate. The salary con- 
nected with the }»ost was 
very small, but it had a 
secondary value in greatly 
stimulating tho sale of his 
books, which was his main 
source of income. I'ho 
young couple took a house 
at Warninglid, in Sussex, 
which did not suit them, 
and then one in Montpelier 
How, Twdckenhain, wliich 
did better. In A] nil 1851 
their first child was born 
dead. At this time Tenny- 
son was brooding miich u])on 
the ancient world, and read- 
ing little but Milton, Homer, 
and Virgil. This condition 
was elegantly defined by 
Carlyle as “sitting on a 
dungheap among innumer- 
able dead dogs.” In tho 
summer of 1851 was made 
the tour in Italy, of which 
2'he Daiay is tho immortal 
record. Of 18512 the, prin- 
cipal events wtTo tho birth 
of his eldest son, the second 
Lord Tennyson, in August, and in November the 
jniblication of the Ode on the Death of the Duke of 
Wellington. In the winter of 1853 Tennyson entered 
into possession of a little house and farm called Fatfiug* 
ford, near Freshwattn*, in the Isle of Wight, which he 
leased at first, and afterwards bought : this beautiful j)lace, 
ringed round with ilexes and cedars, entered into his life 
and coloured it with its delicate enchantment. In 1854 


emotions under bereavement, nor even a statement of 
his philosophical and religious beliefs, but, as he long 
afterwards explained, a sort of Divina Cowmedwi, 
ending with happiness in the marriage of his youngest 
sister, Cecilia Ludiington. In fact, tho great blemishes of 
In Memoriamy its r^undancy and the dislocation of its 
parts, were largely due to the desultory manner of its 
oom{K>aition. The poet wrote the sections as they occurred 
to nun, and did not think of weaving them together into 
a single poem until it was too late to give them real 


made D.(!J.L. at Oxford : ho was received on this occasion, 
which may be considered his first public appearance, with 
a “tremendous ovation.” The reception of Maud horn 
tho critics, however, was the worst trial to his equanimity 
which Tennyson had ever had to endure, nor had the future 
anything like it in store for him. He had risen in Maud 
far above his ordinary serenity of style, to ecstasies of passion 
and audacities of expression which were scarcely intelligible 
to his readers, and certainly not wrelcome. It is odd that 
t.hifl irregular poem, with its copious and varied music, its 

S. IX. — 32 
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Splendid sweep of emotion, its unfailing richness of 
texture — this ]^m in which Tennyson rises to heights of 
human sympathy and intuition which he reached nowhere 
else, should have been received with bitter hostility, have 
been styled “ the dead level of prose run mad,” and have 
been reproved more absurdly still for its ** rampant and 
rabid bloodthirstiness of soul.” There came a reaction of 
taste and sense, but the delicate spirit of Tennyson had 
been wounded. For some years the world heard nothing 
from him ; he was at Farringford, busying himself with the 
Arthurian traditions. He had now become an object of 
boundless personal curiosity, being already difficult to find, 
and the centre of amusing legends. It was in 1857 that 
Bayard Taylor saw him, and carried away the impression 
of a man, tall and broad-shouldered as a son of Anak, 
with hair, beard, and eyes of southern darkness.” This 
I>eriod of somewhat mysterious withdrawal from the world 
embraced a tour in Wales in 1857, a visit to Norway in 
1858, and a journey through Portugal in 1869. In 1867 
two Arthurian poems had been tentatively and privately 
printed, as Enid and Nimue, or the True and the False, 
to see how the idyllic form would be liked by the inner 
circle of Tennyson’s friends. In the summer of 1859 the 
first series of Idi/lh of the King was at length given to the 
world, and achieved a popular success far beyond anything 
experienced before by any English poets, save perhaps 
■fByron and Scott. Witliin a month of publication, 10,000 
copies had been sold. The idyls were four in number, 
“ Enid,” “ Vivien ” (no longer called “ Nimue ”), “ Elaine,” 
and “ Guinevenj,” These were fragments of the epic of 
the fall of King Arthur and the Table Bound which 
Tennyson was so long preparing, and which he can hardly 
be said to have ever completed, although nearly thirty 
years later he closed it. The public and the critics alike 
were entranced with the “ sweetness ” and the “ purity ” 
of the treatment A few, like Buskin, were doubtful 
about “that increased quietness of style”; one or two 
already sus])ected that the “ sweetness ” was obtained at 
some sacrifice of force, and that the “ purity ” involved 
a concession to Victorian conventionality. It was not 
perceived at the time that the four idyls were parts of a 
great historical or mystical poem, and they were welcomed 
as four polished studies of typical women : it must be 
confessed that in this light their even jierfection of work- 
manship appeared to greater advantage than it eventually 
did in the general texture of the so-called “epic.” In 
1859 “Boadicea” was written, and “Biflemen, Form!” 
published in The Titties, Urged by the Duke of Argyll, 
Tennyson now turned his attention to the theme of the 
Holy Grail, though he progressed with it but fitfully 
and slowly. In 1861 he travelled in Auvergne and the 
Pyrenees, with Clough, who was to die a few months 
later ; to this year belong “ Helen’s Tower ” and the 
“ Dedication ” of the Idylls to the Prince Consort, 
“ These to his Memory.” The latter led to Tennyson’s 
presentation in April 1862 to the Queen, who “stood pale 
and statuo-like before him, in a kind of stately innocence,” 
which greatly moved his admiring homage. From this 
time forth the poet enjoyed the constant favour of the 
Sovereign, though he could never be moulded into a con- 
ventional courtier. He now put the Arthurian legends 
aside for a time, and devoted himself to the composition, 
in 1862, of “ Enoch Arden,” which, however, did not appear 
until 1864, and then in a volume which also contained 
“Sea Dreams,” “Aylmer’s Field,” and, above all, “The 
Northern Farmer,” the first and finest of Tennyson’s 
remarkable studies in dialect. In April of this year 
Garibaldi visited Farringford ; in February 1866 Tenny- 
son’s mother died at Hampstead in her eighty-fifth year ; 
in the ensuing summer he travelled in Germany. The 
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time slipped by with incidents but few and slight, Tenny-» 
son’s popularity in Great Britain growing all the time to an 
extent unparalleled in the whole annals of English poetry. 
This universality of fame led to considerable practical 
discomfort ; he was besi^ed by sight-seers, and his nervous 
trepidation led him perhaps to exaggerate the intensity 
of the infliction. In 1867 he determined to make for him- 
self a haven of refuge against the invading Philistine, and 
bought some land on Blackdown, above Haslemere, then 
a remote corner of England ; here Mr James Knowles 
began to build him a house, ultimately named Aldworth. 
This is the time of two of his rare, privately printed 
pamphlets. The Window ; or, the Loves of the Wrens (1867), 
and The Victim (1868). The noble poem Lucretius, one 
of the greatest of Tennyson’s versified monographs, 
appeared in May 1868, and in this year The Holy QraU 
was at last finished ; it was published in 1869, together 
with three other idyls belonging to the Arthurian epic, 
and various miscellaneous lyrics, besides Lvxretius, The 
reception of this volume was cordial, but not so universally 
respectful as Tennyson had grown to expect from his 
adoring public. The fact was that the heightened repu- 
tation of Browning, and still more the sudden vogue of 
Swinburne, Morris, andBossetti (1866-1870), considerably 
disturbed the minds of Tennyson’s most ardent readers, 
and exposed himself to a severer criticism than he had 
lately been accustomed to endure. He went on quite 
calmly, however, sure of his mission and of his music. His 
next volume (1872), Gareth and Lynette and The Last 
Tournament, continued and, as he then supposed, con- 
cluded The Idylls of the King, to the great satisfaction of 
the poet, who had found much difficulty in rounding ofiF 
the last sections of the poem. Nor, as he was to find, 
was the poem yet completed, but for the time being he 
dismissed it from his mind. In 1873 he was offered a 
baronetcy by Gladstone, and again by Disraeli in 1874 ; 
in each case the honour was gracefully declined. Believ- 
ing that his work with the romantic Arthurian epics was 
concluded, Tennyson now turned his attention to a 
department of poetry wliich had long attracted him, but 
which he had never seriously attempted — the drama. He 
put before him a scheme, which he cannot be said to have 
carried far, that of illustrating “ the making of England ” 
by a series of great historical tragedies. His Queen Mary, 
the first of these chronicle-plays, was published in 1875, 
and played by Mr Irving at the Lyceum in 1876. Al- 
though it was full of admirably dramatic writing, it was 
not theatrically well composed, and it failed on the stage. 
Extremely pertinacious in this respect, the poet went on 
attempting to storm the theatre, with assault upon assault, 
all practically failures until the seventh and last, which 
was unfortunately posthumous. To have really succeeded 
on the stage would have given Tennyson more gratification 
than anything else, but he was not permitted to live long 
enough to see tMs blossom also added to the heavy 
garland of his glory. Meanwhile Harold, a tragedy of 
doom, was published in 1876 ; but, though perhaps the 
finest of its author’s dramas, it has never been acted. 
During these years Tennyson’s thoughts were largely occu- 
pied with the building of Aldworth. His few lyrics were 
spirited ballads of adventure, inspired by an exalted 
patriotism — “The Bevenge” (1878), “The Defence of 
Lucknow” (1879) — but he reprinted and finally published 
his old suppress^ poem, The Lexer's Tale, and a little 
play of his, The Falcon, versified out of Boccaccio, was 
produced by the Kendals at their theatre in the last days 
of 1879. Tennyson had reached the limits of the three- 
score years and ten, and it was tacitly taken for granted 
that he would now retire into dignified repose. In point 
of fact, he now started on a new lease of poetical activity- 
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In 1880 he published the earliest of six important collec- 
tions of lyrics, this being entitled Ballads ai^ other Poerm^ 
and containing the sdmbre and magnificent “ Bdzpah.” In 
1881 The Cup and in 1882 The Promise of May^ two 
little plays, were produced without substantial success in 
London theatres : the second of these is perhaps the least 
successful of all the poet’s longer writings, but its failure 
annoyed him unreasonably. This determination to l>e a 
working playwright, pushed on in the face of critical 
hostility and jjopular indifference, is a very curious trait 
in the character of Tennyson. In September 1883 Tenny- 
son and Gladstone set out on a voyage round the north of 
Scotland, to Orkney, and across the ocean to JNorway and 
Denmark. At Copenhagen they were entertained by the 
king and queen, and after much fating, returned to 
Gravesend ; this adventure served to cheer the poet, who 
had been in low spirits since the death of his favourite 
brother Charles, and who now entered upon a phase of 
admirable vigour. During the voyage Gladstone had 
determined to offer Tennyson a peerage. After some 
demur, the poet consented to accept it, but added, “ For 
my own part, I shall regret my simple name all my life.” 
On the 11th March 1884 he took his seat in the House 
of Lords as Baron Tennyson of Aldworth and Farringford. 
He voted twice, but never spoke in the House. In the 
autumn of this year his tragedy of Bechet was published, 
but the poet at last despaired of the stage, and disclaimed 
any hope of “meeting the exigencies of our modern 
theatre.” Curiously enough, after his death Bechet was 
the one of all his plays which enjoyed a great success on 
the boards. In 1885 was publislied another interesting 
miscellany, Tiresias amd other Poems^ with a posthumous 
dedication to Edward FitzGerald. In this volume, it 
should bo noted. The Idylls of the King was completed 
at last by the publication of “Balin and Balan”; it 
contained also the superb address “ To Virgil.” In April 
1886 Tennyson suffered the loss of his second son, Lionel, 
who died in the Red Sea on his return from India. Tlie 
untiring old poet was steadily writing on, and by 1886 
he had another collection of lyrics re^y, Lochdey Hall 
Sixty Years After, &c. ; his eyes trouble him, but his 
memory and his intellectual curiosity were as vivid as 
ever. Late in 1888 he had a dangerous attack of 
rheumatic gout, from which it seemed in December that 
he could scarcely hope to rally, but his magnificent con- 
stitution pulled him through. He was past eighty when 
he published the collection of new verses entitled Demeter 
and other Poems (1889), which appeared almost simul- 
taneously with the death of Browning, an event which 
left Tennyson a solitary figure indeed in poetic literature. 
In 1891 it was observed that he had wonderfully recovered 
the high spirits of youth, and even a remarkable portion 
of physical strength. His latest drama, The Foresters, 
now received his attention, and in March 1892 was pro- 
duced at New York, with Miss Ada Rehan as Maid 
Marian. During this year Tennyson was steadily en- 
gaged on poetical composition, finishing “ Akbar’s Dream,” 
“Kapiolani,” and other contents of the posthumous volume 
called The DeaJth of (Enme, 1892. In the summer he took 
a voyage to the Channel Islands and Devonshire ; and even 
this was not his latest excursion from home, for in July 
1 892 he went up for a visit to London. Soon ^ter entering 
his eighty-four^ year, however, symptoms of weakness set 
in, and early in September his condition began to give 
alarm. He retain^ his intellectual lucidity and an 
absolute command of his faculties to the last, reading 
Shakespeare with obvious appreciation until witldn a few 
hours of his death. With the splendour ,of the full moon 
falling upon him, his hand clasping his Shakespeare, and 
lookup, as we are told, almost unearthly in the nugestic 
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beauty of his old age, Tennyson passed away at Aldworth 
on the night of the 6th October 1892. Cymhdine, the 
play he h^ been reading on the kst aftemoon, was laid 
in his coffin, and oii the 12th he was publicly buried with 
great solemnity in Westminster Abbey. Of the twelve 
eminent men who supported the coffin, seven had ah*eady 
followed him in 1902 — Argyll, Dufferin, Selborno, Jowett, 
Froude, Lowell, and Paget. Lady Tennyson survived 
until she reached the age of her husband when he died, 
and was buried at Freshwater in August 1896. 

The physical appearance of Tennyson was very remark- 
able. Of his figure at the age of thirty-three Carlyle has 
left a superb portrait : “ One of the finest-looking men in the 
world. A great shock of rough, dusky, dark hair ; bright, 
laughing, hazel eyes ; massive aquiline face, most massive 
yet most delicate ; of sallow brown complexion, almost 
Indian - looking, clothes cynically loose, free-and-easy, 
smokes infinite tobacco. His voice is musical, metallic, fit 
for loud laughter and piercing wail, and all tliat may lie 
between ; speech and speculation free and plenteous ; I do 
not meet in these late decades such coni}iany over a pipe.” 
He was unusually tall, and possc'ssed in advanced years a 
strange and rather terrifying air of sombre majesty. But 
he was, in fact, of a great simjdicity in tcmjHTament, 
affectionate, shy, still exquisitely sensitive in extreme old 
age to the influences of beauty, melancholy, and sweetness. 
Although exceedingly near-sighted, Tennyson was a very^ 
close observer of nature, and at the age of eighty his dark 
and glowing eyes, which were still strong, continued to 
j>ermit him to enjoy the delicate features of country life 
around him, both at Aldworth and in the Isle of Wight. 
His Life was published, with adnjirable piety and taste^ 
in two volumes, by his son, Hallam, second Lord Tenny- 
son, in 1897. 

At the time of his death, and for sonie time after it, 
the enthusiastic recognition of the genius of Tennyson 
took j)opular forms which w^ore excessive and which it was 
obvious could not be enduring. Wo are now feeling the 
reaction against this extravagance, and criticism has of 
late been little occupied with the poet. The reason of 
this is easy to find. For an unusually long i)eriod this 
particular poetry had occupied public and professional 
opinion, and all the commonplace things about it had 
been said and re-said to satiety. It lacks for the moment 
the interest of freshness; it is like a wonderful ])icture 
seen so constantly that it fails any longer to concentrate 
attention. For a final estimate of Tennyson wc must 
wait until a generation arises which is not under the spell 
of the overwhelming i)ej'sonal prestige which his sixty 
years of unceasing production gave him among his 
younger contemporaries. No poet has ever l»cld England, 
no poet but Victor Hugo has probably ever held any 
country, quite so long under his unbroken sway as Tenny- 
son did As he recedes from us, however, we begin to 
see that he has much closer a relation to the great 
Georgian writers than we used to be willing to admit. 
The distance Ixitween the generation of Wordsworth and 
Coleridge and that of Byron and Shelley is not less — it is 
even probably greater — than that which divides Keats from 
Tennyson, and he is more the last of that great school 
than the first of any new one. The qualities in which he 
seems to suiq^ass his immediate predecessors are exactly 
those which should be the gift of one who sums uj) the 
labours of a mighty lino of artists. He is remarkable 
among them for the breadth, the richness, the substantial 
accomplishment of his touch ; ho has something of all 
these his elders, and goes farther along the road of 
technical perfection than any of them. We still look to 
the eai'lier masters for supreme excellence in particular 
directions: to Wordsworth for sublime philosophy, to 
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Coleridge lor raiipfeal magic, to Byron for passion, to 
Shelley to Keats for richness. Tenny- 

son does i^^oei eaS^M these in his owii sjpeoial held, 
but he is often neOTiPto the paiiA|lMit in his 
particular mastery t.him any one else can oe said to be, and 
he lias ill addition hS own field of supremacy. What 
this is cannot easily be defined ; it consists, perhaps, in 
the beauty of the atmosphere which Tennyson contrives to 
cast around his work, moulding it in the blue mystery of 
twilight, in the opaline haze of sunset : this atmosphere, 
suffused over his })oetry with inestimable skill and with a 
tact very rarely at fault, produces an almost unfaihng 
illusion or mirage of loveliness, so that, even where (as 
must sometimes be the case with every poet) the thought 
and the imagery have little value in themselves, the 
hctive aura of beauty broods over the otherwise undis- 
tinguished verse. Hence, among all the English |)oets, it 
is I^ennyson who presents the least percentage of entirely 
unattractive poetry. In his luminous subtlety and his 
broad undulating sweetness, his relationship with Virgil 
has long been manifest ; be was himself aware of it. But 
he was also conscious that his exquisite devotion to mere 
lucidity and beauty might be a snare to him, and a happy 
instinct was always driving him to a study of mankind as 
well as of inanimate nature. Few English writers have 
known so adroitly as Tennyson how to bend the study of 
Shakespeare to the enrichment of their personal style. 
It shoidd be added that he was a very deep and original 
student of literature of every description, and tliat the 
comparatively few si)ecimens which have been preserved 
of his conversation contain some of the finest fragments of 
modem appreciation of the great poets which we possess. 
This is worthy of consideration in any attempt made to 
sketch the mind of a man who was above all other masters 
of recent literature an artist, and who must be studied in 
the vast and orbic fulness of his accomplishment in order 
to be appreciated at all. (b. g.) 

T^ntordSfli a municiiml borough and market town 
of Kent, England, in the Ashford parliamentary division 
of the county, 18 miles south-east of Maidstone, on the 
South-Eastern and Chatham Kailway. The town received 
incorporation charters from Henry VI. and Elizabeth. 
The church (Peq)endicular), with its famous steeple, is 
well known for the legend connecting it with Goodwin 
Sands. The story is that the Abbot of St Augustine, 
Canterbury, diverted the funds by which the searwrall pro- 
tecting Earl Godwin’s island Lomsa was kept up, for the 
purpose of building Tenterden steeple, the consequence 
being that in 1099 an inundation took place and 
“ Tenterden steeple was the cause of the Goodwin Sands.” 
Population (1881), 3620; (1901), 3243. 

TopiCf a territory of the Mexican Republic, bounded 
on the N. by the states of Sinaloa and Durango, on the S. 
by Jalisco, on the E. by Zacatecas and Jalisco, and on the 
W. by the Pacific. Area, 11,279 square miles. Popula- 
tion (1895), 148,776 ; (1900), 149,677. The territory is 
divided poetically into six partidos. The value of the 
a^cultural products in 1896 was $6,990,622. The 
mining interests are also important. The capital, Tepxc, 
has a population of 14,560, fine public buildings, and 
considerable manufacturing interests, which would be 
largely increased with better transportation facOities, but 
there are no railways in the territory. San Bias is the 
principal port^ and does a large business with the entire 
Pacific coast. It is connect^ with Topic by a fairly 
good waggon road. 

TaplltSi or TOputz (Czech, Teplice^ which signifies 
^ warm bath ”), a town and watering-place in Bohemia, 47 
miles north-west of Prague. Population (1890), 20,262 ; 


(1900), 24,110, mostly German and Catholic. In 1895 the 
village of Schonau was incorporated with the town, which 
now bears the official name of Teplitz-Schdnau. In 
addition to its textile, chemical, and hardware industries, 
Teplitz now manufactures machinery and metal goods, 
glass, imitation jewellery, hosiery and knitted goods, 
stoneware, and. sugar, brides carrying on dyeing and 
calico-printing. The patients now number nearly 6000, 
and the passing visitors over 23,000. 

Tffirffik (Russian, Terskaya Ohla«t)y a province of 
north Caucasia, Russia, bordering on. the Caspian Bea. 
It has an area of 23,548 square miles, and its population, 
which was 615,660 in 1884, numbered 933,485 (domiciled 
only) in 1897, when the female population numbered 
445,996, and the urban population 115,179. Accord- 
ing to Dr Pantukhoff’s researches, malaria is prevalent 
everywhere except at the foot of the mountains, and is 
especially deadly along the Caspian shore. Notwithstand- 
ing this, however, there has been a steady fiow of Russian 
immigration into the province, the Russian |)Opulation 
now forming considerably more than a thi^ of the 
whole; in 1895 there were 312,443 Russians out of a 
total {)opulation of 871,148. In the same year the 
numbers of the inhabitants of other nationality were 
(approximately): Ossets, 90,000; Kabardians, 80,000; 
eastern mountaineers (Tchetchens, Ingushes), 316,500; 
Kumyk Tatars, 31,500; Annenians, 13,700; the re- 
mainder being — Georgians (4500), Germans (8440), and 
Persians (2400). The province is divided into seven dis- 
tricts, the chief towns of which are Vladikavkaz (43,843), 
which is also the capital of the province, Groznyi (15,599), 
Kizlyar (7324), Nalchik (2571), Pyatigorsk (18,638), 
Bunzhinsk and Khasavyurt, the two last being mere nomad 
centres of administration. Other towns are Georgievsk 
(1 1,532) and Mozdok (14,583). Agriculture has developed 
greatly on the prairies, and in 1900 the total area under 
cereal crops was 1,336,900 acres, while the average yield 
in 1895-99 was: Rye, 786,000 cwt.; wheat, 1,525,000 
cwt.; oats, 256,000 cwt.; and barley, 411,000 cwt. — all 
cereals, 8,273,000 cwt.; also potatoes, 1,172,000 cwt. 
The vine is very extensively cultivated, especially in 
the districts of Kizlyar and Pyatigorsk, wheie no less 
than 1,500,000 gallons of wine are made annually. 
Improved agricultural machinery is coming more and 
more into general use. Cattle-breeding is widely engaged 
in, and fishing is a valuable source of income, especially at 
the mouth of the Terek, wheie nearly 2000 tons of fish 
are obtained and 2770 cwt. of caviare made every year. 
Bees arc generally kept, there being in the province over 
200,000 hives, which yield every year about 4,000,000 
roubles worth of honey and wax. Melons, cucumbers, 
sunflowers, ikc., are extensively grown. Manufactur- 
ing industry is still in its infancy, and in 1898 the 
aggregate returns of all factories only amounted to a 
little over 4,000,000 roubles. Mining is also insigni- 
ficant in character, only 106 B> of silver (Badonsk) and 
1890 cwt. of lead being produced in 1889. Naphtha, 
however, is obtained in large and growing quantities 
(390,500 tons in 1899) at Groznyi. Some salt is also 
obtained. The railway, which formerly stopped at 
Vladikavkaz, on the northern slope of the Caucasus, 
has now been continued from the Beslan station, near 
Vladikavkaz, to Petrovsk on the Caspian Sea, and thence 
to Baku, where it joins the trans-Caucasian line from 
Batum to Baku. There were in 1898, 15 middle schools 
for boys and girls, and 389 primary schools (15,445 boys 
and 5118 girls). , No less than 115 had school gardens, 
while sericulture was taught in 40 primary schools and 
bee-keeping in 16. 
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T 0 f|(OVlSt 09 the chief town of the district of 
DftmboTitza, Rumania, pictui^uely situated at the foot 
of the Carpathians, on the right bank of the Jaloinitza, 
48 miles N.N.W. of Bucharest. Population (1900), 9398. 
Formerly it was the capital of Wallachia, and in the 
16th century had a popi^tion of 60,000, and contained 
70 churches and 40 convents within its strongly fortified 
enceinte. In 1515 Neagru Bassaraba, the founder of the 
cathedral of Curtea d’Argesh, constructed the metropolitan 
church at Tergovista, one of the finest in the country, 
which with se^ral others is still existent. 

Tmrgu «IIU| chief town of the district of Gorj, 
Rumania, 60 miles N.N.W. of Craiova and near the 
Transylvanian Alps. It is the seat of a court of first 
instance, and has five churches. The annual fair is held 
on 15th August. Anthracite coal is found in the neigh- 
bourhood. Population (1895), 5400 ; (1900), 6634. 

Terinn. See Arabia. 

Term I nip a seaport town of the province of Palermo, 
Sicily, Italy, on the north coast, 23 miles east-south-east 
of Palermo by rail. It has an archaeological collection, a 
picture gallery, a technical school, and a navigation school, 
and produces macaroni (a speciality), olive oil, wine, 
liquorice, sulphur, and lime. It has also tunny-fishing, 
and trade in sulphur, fish, fruits, i&c. The harbour is 12 
to 25 feet deep. In 1897 it was cleared by 276 vessels of 
82,398 tons. There is a hydropathic attached to the 
baths. Population (1881), 22,861 ; (1899), about 32,000. 

Termites are insects with four wings which are 
developed outside the body (a large proportion of the 
individuals become adult, however, without wings appear- 
ing at all). The wings are of nearly one size, of long, 
narrow form, of paper-like consistence, and in repose are 
placed fiat on the back of the insect so that only one wing 
shows. After a short time the •Nrings are shed, and only 
small stumps remain as evidence of the individual being a 
winged form. The mouth has strong mandibles. For- 
merly Termites wCre classed as a part of the Order 
Neuroptera, but more recently they have been separated 
by certain zoologists from the true Neuroptera, and asso- 
ciated wdth some other forms as an Order Oorrodentia. 
By Packard they have been associated with Mallophaga, 
and called Platyptera. They are, however, really an 
isolated form as much allied to Orthoptera as to Neuro- 
ptora, and now constitute by themselves the Order 
Isoptera, of wdiich about 300 species are known. There 
is no great structural diversity in the Order, all the s]iecies 
being referred to the single family Tormitidm, which is 
therefore synonymous with tlie Order Isoptera. Termites 
are more widely known as White Ants, but as they are 
extremely different from true ants, and as they are rarely 
white, tliis designation is very deceptive, and should be 
abandoned. 

Termites are found only in warm climates, where they 
are sometimes very destructive. They are vegetarian, 
but occasionally eat, or destroy, dry animal matter. Tlic 
basis of their alimentary regimen is woody matter. Borne 
of them make use of fungi growing in their abodes as 
food ; some cut and store grass ; others prepare a peculiar 
kind of food, which is stored in a tough, dry form, so that 
it has to be moistened l)eforo it can be eaten. Termites 
are social insects ; many of them construct large edifices 
called termitaria and often s]>oken of as nests. A termit- 
arium frequently contains an enormous number of indi- 
viduals forming the society or colony. Termites are 
totally different in structure and development from all 
other social insects, but their social existence exhibits 
numerous analogies with that of the ants and other social 


Hymenoptera. The most remarkablovt^f ttieso analogies 
is that riie reproduction of the iii flM^h com- 

munity ill oon:|®^^ to a single or to a very limited 

number of indi- 
viduals. The mem- 
bers of one society 
or colony, however 
numerous or dis- 
similar they may 
be, are the descen- 
dants of a single 
pair. The colony 
is— so far as is 
known, and on this, 
as well as on 
many other points, 
authentic informa- 
tion is scanty — first 
started by a pair of 
winged individuals 
that cast their 
Avings, secrete them- 
sedves in a suitjible 
place, and jaoduce 
young ; the colony, 
develoj)od by the 
Very little is 



Fia. 1. — A, newly hatched temiite ; B, 
worker termite ; Terrn^a nemorosxis. 


how’ever huge, l>eing subsoquontly 
extreme fertility of the reproducti\'e pair, 
known as to how long a colony endures, and, as there 
is great variety in 
the social condi- 
tions of different 
kinds of Termites, 
it is probable that 
there is considerable 
difference as to the 
]>oint in question. 

As a rule a family 
or colony has >n]y 
single termit- 
arium, but there 
are cases in which 
a single family has 
several separate 
abodes, tliough 
usually oidy one 
of them is a real 
home containing 
reproductive indi- 
viduals. The social 
life in Termites, 
as well as in all 
other social insects, 
is clearly a develoi*- 
nient of the family 
life. It is accom- 
j)anied by extra- 
ordinary modifica- 
tions of the forms 
of the individuals 
constituting the 
society, and by a 
groat division of 
labour. As regards 
the forms, or castes, 

Termites differ 
totally from other 
social insects ; in 
the latter case there are great differences between the 
males and females, and the whole of the castes are of 
the female sex, w’hereas in Termites the males and 



Fig. 2. — A, inimdilmlalo soldier of 
Tennes neinoroHus ; B, uasuto 
soldier of T, hoitpilalis. 
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females are extremely similar, and the caatae^ are in no 
way corr^tive wi^ sex. As the Termite U% li a family 
life, and as there is nortftally only a single pij^^ repro- 
ductive individuals in ^ch community, ii is easily com- 
prehensible that if anything goes wrong with this pair, 
the community is at once thrown into a state of complete 
disorganization. But this misfortune is miti^ted by a 
method which Termites have of keeping individuals in 
an undifferentiated state, and of turning some of them 
speedily into rejiroductive itidividuals, whereby the com- 
munity is restored to soinetliing like a natural condition 
of activity and growth. 

Apart from the forms that are merely juvenile, the fol- 
lowing kinds of adults are normally present in a colony : 
(1) workers, (2) soldiers, (3) winged individuals ready to 
leave the nes^ (4) king and queen. 

(1) The loorker Tomiite resembles the young in general appear- 
ance, and, like the young, has no trace of wings (Fig. 1). Tlio 
two segments behind the head are more contmcM, so that head, 
thorax, and abdomen are more differentiated than they are in the 
young. The colour too is different, the young being milky-white, 
whereas the adult worker is variously pigmented according to its 
species, but is never milky-wliitc. The worker is generally blind, 
and in only a few species does it possess inidimentary eyes. The 
spoeies of the group Oalotermiiidcs liavc no workers. In the other 
species tlie workers look after tlic eggs and yoimgj, and perform 
most, if not all, the industrial work of tlie community. They are 
also, in some cases, effective combatants, though quite destitute of 
any special structures to suit them for this puniose. The sexual 
organs do not undergo development, but it has been satisfactorily 
ascertained tliat botli soxes are re]>rescnted amongst tlie workers. 
In certain species the workers seem to he dimorphic, so far as si/e 
is concerned, but this fioiiit has apparently been only very in- 
adequately considered. Workers form a very laige but variable 
proportion of the members of a community. 

(2) I'ho stMier Termite is the most extraordinary feature of 
Terraitid biology. It is more varied than any of the other casks, 
so that most of the species of Termites can be best distinguished by 
their soldiers. The chief feature of the soldier is an extraordinary 
development of the liead, or of the head and mandibles. There 
are two very distinct kinds of soldiers: (a) the flat-headed or 
mandibulate soldier, and {b) the nasute or rostrate soldier (Fig. 2). 
In the first kind the head is usually developed out of all proix)!^^]! 
to the rest of the body ; the mandibles are frequently enormous, and, 
being in many cases asymmetric, give the appearance of deformity. 
In the nasute soldier the head is tliiek or convex, and may ho 
described as unicorn — t hat is to say, it is prolonged in the middle 
so as to form a single pointed horn ; the mandibles are never 
largely developed. Ko species of Termite has both mandibulate 
and iiasuto soldiers, although the reverse is sometimes still stated 
in books. The soldiers of some species are, however, dimoiqihic to 
the extent tliat larger and smaller forms occur in the same nest 
without intermediates. In otlicr ctises soldiers of simply variable 
si/e exist. The soldier is blind and wingless, though in a few 
soldiers minute wing-rudiments can bo detected. As in the worker, 
the development of the sex organs is aiTcsted, hut both sexes are 
reprosontea. The function of the soldiers is probably, as stated by 
Havilaiid, defence. The mandibulate soldiers use their heads us 
blocks to «top ^ps ill the nests, and employ terrifying but some- 
what theatrical aeviecs, making threatening motions and producing 
noises by movements of the luiud and tiiorax. The nasute soldiers 
emit a fluid from the tip of the rostinim, and dab it upon their 
enemies with some skill. Soldiers are present in all species of 
Termites except the South American genus Anoplotermes. It is a 
remarkable fact that in the group Calotemiitides soldiers exist 
although there are no w'orkers, but in this case the function of the 
soldier seems to he very much that of a worker. Grassi says that 
in Catatenn^ flavicoUis all the individuals of a community work 
for the common welfare. Moreover, in tlie Calotemiitides no very 
great development of the heads or mandibles occurs. 

(3) AduU or Winged Termite , — Such of the young as do not 
become workers or soldiers grow and develop after the fashion 
usual in exopteryf;ote insects. Moults take place, the wing-pads 
gradually increase in si/e, eyes appear, and finally pigmentation takes 
place, and the winged insect is ^rfected at the last moult (Fig. 8). 
iu prosperous colonies these winged insects are produced in large 
numbers aud emerge at intervals as swarms. They have extremely 
feeble powers of flight, and apparently scarcely any other capability. 
They are a favourite food of a large number of animals, including 
even man. They have well -developed eyes and ocelli, and differ 
from all the other forms by tli^ir greater pigmentation. The function 
of these adults is to diffuse the species, and to favour crossing 
outside the family circle. Attainment of this second end is, in 


Bomenuei^ favonred by the fact that the whole of the individual! 
conetitating a swarm consist of one sex only. This extraordinary 
fact is attested by Grassi, but has not yet received the attention it 
merits. If a Termite colony be compared with a tree or plant, 
the winged forms, it is clear, functionally correspond to the nowere 
and 8ee& of the tree ; indeed, Fritz Muller and Grassi go further. 



Fia. 3.— Adult Winged 
Termite : T, nemoro- 
8118 ; winm of the 
right-hana side ex- 
panded. 


and conclude that the modes of diffu- 
sion and reproduction of Termites are 
analogous to the modes of plants of 
continuing the species by means of 
cleistogamic as well as ordinary flowers. 
The force of this comparison will be 
better appreciated after the reader has 
made himself acquainted with the facts 
connected with the neoteinic forms of 
Termites. 

(4) King and Queen,-— K a a rule each 
community includes only a single pair 
of individuals apt for reproduction ; 
these are the royal pair, or king and 
queen (Fig. 4). They are adult Ter- 
mites that have shed the wings they formerly possessed. The 
queen usually undergoes an extraordinary increase in the size 
of the abdomen, which may be distended to many hundred 
times its original capacity (Fig. 4, A). In many species the 
king and queen are confined in a royal cell, out of which they 
cannot move, though the workers, owing to their smaller size, 
can get in and out to tend them. In other cases the queen only 

is so imprisoned, the 
king being able to 
leave the cell. In 
still other cases 
neither king nor 
queen is efi’octually 
imprisoned. Much 
discrepancy of 
opinion exists as to 
the invariable pre- 
sence of a king in 
each nest ; this, how- 
ever, is explained by 
Havilaud’s observa- 
tion that the king 
is active and timid, 
and when a nest is 
opened seeks safety 
by running away and 
concealing himself, 
so that he is some- 
times only discovered 
when the very last 
fragment of the nest 
is brought under 
scrutiny. Another 
point on which ex- 
tremely diverse 
opinions are ex- 
pressed is the copula 
of the sexes, it is 
usually stated that 
the swarming of Termites is analogous to that of bees and ants, 
in which groups of insects the conjunction of the sexes takes place 
at this period, and at this period only. In the Termites the 
reverse is the case. The swarming is not at all a nuptial flight ; 
indeed, at that time the sexes are not apt for reproduction. 
Copulation only takes place after a pair have cast their wings and 
have established themselves together. It is repeated at intervals, 
and is thna quite dissimilar from the corresponding phenomenon 
in Hymenoptera, The male has no intromittent organs, so that 




Fig. 4.— a, queen ; B, king: T, nemorosus^ 


the development even in the same species. It being 
ascertained uiat all Termites commence as undifferentiated 
larvse, the question arises as to what causes the differentia- 
tion into castes. This question is the more important as 
two of the castes (the worker and soldier) do mjt at all 
resemble their parents. Grassi, from an examination of 
the individuals of a large number of nests of Tamiei^ 
ly^fuguB, arrived at the conclusion that all start as un- 
differentiated larvse, and that the regular development of 
Temies up to the perfect insect may undergo a deviation 
at various periods of life leading to the formation of 
workers, of neoteinic forms, or of soldiers, the last passing 
through the stadium of the young worker. He attributes 
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cases the male fertilizes the eggs without connexion with the i ^ soWi^ may commence at more than one period of 
female. ^ ‘ ' - - 

(5) JSfeoieinic and SubaiituJtitm !Form , — When a colony of Ter- 
mites is deprived of king and queen it can replace them by forma 
specially prepared. These substitution forms are of two kinds-— 

(a) normal adult individuals, and (d) neoteinic forms. The latter 
may be described as unnatural kings and queens possessing re- 
productive powers, though the wings have never been developed 
and some other parts of the body have not taken on the fully 
adult state. Haviland removed the royal pairs from nests of 
TtrmeB malayamis^ and after three or four months again examined 
the nests : in threaK>ut of the five cases substitution pairs exactly 
resembling the original ones, with well-formed wing-stumps, were 
present ; in the other two cases he failed to find the royal cell, and 
oelieves that the loss had not been repaired. In other species the 
bereavement is made good by means of neoteinic instead of normal 
individuals, and in certain species neoteinic forms are abundantly 
found. In the case of substitution forms there 
is usually more than one pair present in a colony, 
and sometimes numerous pairs exist. Grassi says 
that in Sicily the colonies of Termea hicifugita 
are kept up entirely by neoteinic kings and 
queens ; in other words, the swarms are nearly 
or quite useless. The neoteinic forms are com- 
pared to cleistogamous flowers ; and this curious 
case is parallel with that of a species of plant 
whose reproduction should be accomplishea en- 
tirely by its cleistogamous flowers, though at the 
same time it produced perfect flowers in abun- 
dance. The condition recorded by Grassi is prob- 
ably extremely exceptional. Fritz Muller found 
once a colony in wliich a true king was acting as 
consort to a considerable number of neoteinic 
queens, no true queen being present. 

In order to understand the curious phenomena 
presented by the castes and variety of fonns of 
a single species of Tennite, it is necessary to 
become acquainted with their food-habits, which 
are very peculiar and may be described as com- 
munistic. Termites liave the habit of eating 
their cast skins and even their dead companions, 
and in fact their system of keeping the nest 
clean seems to be that of eating the refuse of 
their own bodies till it no lonm* contains any 
digestible matter. This cannibmism is the more 
remarkable, as they will not eat other Ter- 
mites. The most curious part of their dietary 
is their complex system of feeding from the 
matters contained in the alimentary systems of their follows. 

When a Termite wishes food it strokes the body of another in- 
dividual with its anteumc, and the specimen thus caressed exudes 
from the posterior or from the anterior part of the body a drop 
of matter, which is eaten by the huiigiy one. The matter exuded 
from the jKisterior part of the body atqieurs to be veiy different 
from that yielded by the moutli, so tnat there are at least two 
kinds of this excretory food. The proctodoeal food (that which 
comes from the posterior jiart of the body) is in great favour with 
adult Tennites, but so far as is known it is not used for feeding 
the newly born young, which are believed to be fed on matter 
elaborated in the bodies of the adult workers and communicated by 
their mouths. Subsequently the young take also proctodceal food, 
and triturated vegetable matter. 

Origin of the Castes , — When Termites are hatched from 
the eggs none of the remarkable differences that are mani- 
fested in the individuals in subsequent life can be detected. 

The sexes are in Termites extremely similar in external 
characters. When the young are hatched they all appear 
nearly exactly alike, though on careful examination the 
sexes can be distinguished. But no other difference than 
that of sex can be detected. In the article on Ant in 
vol. ii. of the Encyclopcedia Britannica it was stated 
(p. 99) that “ the distinction between soldier and worker 
can be easily seen in the egg.” This is contradicted 
by all modern observations, and is certainly erroneous. 

It is true that considerable difference of opinion exists 
as to when the distinction between soldier and worker 
first becomes evident, but all are agreed that it is not 
till after the growth is to some extent accomplished. 

The discrepancy that exists in opinions on this point is 
due to the facts : (1) that different species have been under 



Fia, 6.— Termitarium of Tervm vialayaniia: f fungus-chamber; r, royal cell, 

this deviation, which may take place at various periods, 
to the influence of footl, and attaches sj)ecial importance 
to the salivary focxl. The soldiers have no wings ; never- 
theless a larva, or young nym})h that has the rudiments 
of wings, can be made into a soldier. Grassi has found 
juvenile specimens that have already assumed tlje soldier 
form, although they possess the rmliincnts of w'ings. It 
appears from his observations that the worker may be 
considered as a form with arrested devf*Jo])ment, and the 
soldier as a form with arrestetl and much diverted dev(*lop- 
ment, while the neoteinic forms are individuals in which 
the rei)roductive organs are perfectly develoj>ed, while 
some of the bexiily structures have suffered arrest of 
development and even some amount of atrophy. 

The soldier form of Tennite presents most difficult 
questions to the biologist, its special structures bearing 
no ai)proximation to any characters possessed by the 
parents. Various theories have been proposed to account 
for this fact, but they are mere guesses. Wo may, how- 
ever, mention that it is ix)ssiblc that soldiers and vorkers 
occasionally produce young. This has never b(*on actually 
observed, but specimens have been found with the sexual 
organs partially developed, and Silvostri has rocjorded the 
occurrence of workers with some of the characters of the 
females, in South America, in a nest of Termes struTvehii, 

Terniitaria, — There is nothing in which Termites dis- 
play more variety tliaii in their dwellings. These are 
sometimes not constructions at all. The primitive 6a/o- 
Urmesflavicdlis^m which there is no worker— frequently 


256 


TERNA TE — T» 


iuliabits rotten places in trees ; at most it increases these 
a little by excavation, and modifies the passages by 
slight and im|)erfect barricades. In the of this 
species the community never attains a greater number 
than one thousand individuals, and even this is compara- 
tively rare. On the other hand we have the huge solid 
structures, 10 or 12 foot high, delineated by Smeathman 
with cattle standing on their summits. Saville Kent has 
observed termitaria in Australia 18 feet high. As a rule 
large termitaria do not occur in considerable numbers in a 
restricted area, but there are exceptions even to .this. At 
Somerset, Capo York, there is one of the most remarkable 
Termite cities of the world. Viewed from the sea, it 
ap])ears as if the plain for a mile or more in extent were 
covered with point^ pillars varying, according to different 
accounts, from 6 to 13 feet in height, broad at the base 
and t'i}>ering to the summit, forming regular symmetrical 
pyramids. In this ))art of Australia there is also found 
the “compass,** “ magnetic,** or “meridian** Termite, the 
mound \ of which have somewhat the shape of a tombstone, 
and have always the same orientation, the wider face of 
the structure always extending north to south. It has been 
suggested that this is connected with the necessity of 
regulating the temperature or the amount of desiccation of 
the nest, but there is no evidence whatever on the jK)int. 
A termit irium on being opened displays a vast number of 
irregular cliarnbors separated by thin imrtitions (Fig. 5, /), 
the royal cell being placed in the middle (Fig. 5, c). The 
jpaterial used is of an earthy nature, but the interiors of 
earthy termitaria are largely composed of woody 
refuse proceeding from the alimentary canals of 
insects being used for this purpose. A considerable 
5,' ^.siuiiber of the larger Termites use fungi for their food- 
stuff. There are special chambers where these are culti- 
vated, the matter on which the fungus is grown being of 
a woidy nature and sponge-like in its structure. The 
fungi make thujh appearance as small globules. Probably 
the spores or m^ollum are })laced in the mass when it is 
formed by the Termites ; but very little is yet known as to 
this fungus and its m^e of treatment by them. 

AUTUOiiiTrES. — H. SMRATUMA.N. “ TermiteB,” Phil, Trans,, 
Ixxi., pt. i. (1781), pi). 139-192.— H. Haokn. “Monograph of 
Teriiiitos,*’ Linrxsa Entomologica, x. and xiv., 1855 and 1860. — 
O. D. Havxland. “ Observations on Termites,” J, JAim, Soc, 
Zool,, xxvi. (1898), pp. 358-442. — D. Grassi and A. Sanptas. “The 
CoiHtitation and Development of the Society of Termites,” AUi 
Acc. Oioenia (4), vi. and vii., 1893 and 1894 ; translated by W. F. 
H. Blandford in Q, J, M, S,, xxxix. and xl, (1897). — Y. SjCstedt. 
“Monographic der Termiten Afrikas,”, K, Svmsika Vet.~Ak, 
Uandl,, xxxtv., No. 4 (1900). — W. W. Frougatt. “Australian 
Terinitidfle ” (three part^, P, Linn, Soc, N, S, Wales, 1895, 1896, 
1897. — VV. S. Kent. The NalarcUist in Australia, chapter iv. 
London, 1897. Extensive bibliographies are given by Hagen and 
Sjostodt. (d. 8*.) 

Ternat6| one of the two Dutch residencies in the East 
Indian Archi|)elago, exercising authority over the area of 
the ancient kingdoms of Ternate and Tidor (see Amboyna 
and MoLjgoAs). The residency consists of the following 
groups ofislands: the Qilolo or Halrnaheira group, ^ 
Bachian and the Obi group, the Sula islands, ^e islands 
near the western half of New Guinea (Gel^h, Vaigeu, 
Saluwdtti, Misol), the western half of New Guinea as far 
as 14 r E., with the islands in Geelvink Gulf on the 
north coast of New Guinea, along with others on the 
south coast. To this residency also belong the state of 
Banggaai and the Banggaai group in East Celebes. The 
residency stretches from 2" 43' to 8" 45' S., and 121® to 
141® E , with an area of 155,800 square miles. The 
Dutch Government exercises direct authority only over 
parts of Ternate, Halrnaheira, Bachian, and Obi islands. 
Its rule over the other ^groups it carries on through the 
sultans of Ternate and Tidor. The island of Ternate, 
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west coast of Oilob, its volcano, products, dec., 
[y described by the Besident De Clercq, who 
visited the different groups of the residency, more 
especially the western half of New Guinea. &th the 
island and town of Ternate suffer from their isolation, 
and have ndver regained the importance th^ had in 
former centuries. Ternate is a little town, and, in spite 
of its good harbour, carries on no considerable trade or 
shipping, numbering only 3000 inhabitants. The density 
of population throughout the whole residency is calculated 
at from 0*5 to 1 per square kilometre. 

ReeetU i/istory.— The breaking up of the old Government of the 
Moluccas lias not only not injum Ternate, it has tended to make 
it porha|)s the most important Dutoh-Indim political centre of the 
ai'chii^lago east of Celebes. Nominally the sultan is still ruler, 
but virtually his powers were greatly curtailed by his conventions 
with the Dutch-lndian Government, under which he surrendered, 
with the concurrence of his grandees, many of his former lights to 
the Dutch Besident, who has become the de facto governor of the 
easternmost colonial possessions of Holland, especially since the 
transfer of Dutch New Guinea in 1901. To the same residency 
also belongs Tidor, which, however, still has its own sultan, whose 
dominion likewise extends to other islands, Bachian, Bum, Ac. 
Among the rights surrendered by the sultan of Ternate to the 
Dutch wera tliose of granting monoTOlies and mining concessions, 
now vested in the Dutch Resident. The island of Bachian is being 
worked by a kind of chartered company. For surrendered righto 
and piivileges the sultan and his m*andees received monetaiy com- 
pnsations in the shape of annuiu subventions, and these are also 
oeiiig paid for the losses formerly incurred by the wilful desinic- 
tion or the nutmeg plantations. The restrictions in the gi'owing 
of nutmegs have Tong since been removed, and many nutmeg 
plantations, with free labour, have been started in Ternate since 
1885. In fact, ex|)erto now lielieve that Ternate, and not Banda, 
was originally the centre of nutmeg-growing. It is a curious fact 
that Christianity has declined in Ternate latterlv, though formerly 
it was an early stronghold and the number of Europeans settled 
there has materially increased. (m. K, ; H. Ti.) 

Tsrnlf a town and episcopal see of Perugia, Um- 
bria, Italy, amongst the Apennines, 70 miles north by east 
of Borne by rail. It has important iron and steel works and 
iron foundries, at which armour-plates, guns, and projectiles 
are made for the Italian navy, also steel castings, machinery, 
and rails, a royal arms factory, and lignite mining. There 
is a school of industry. Population (1900), 11,000. 

T0rra4^ina| a town and episcopal see of the pro- 
vince of Borne, Italy, on the Mediterranean coast, 18 miles 
west-north- west of Gaeta. Excavations made in 1894 on 
the site of the reputed palace of Theodoric prove it to have 
been a magnificent temple of Venus, 111^ feet long by 
65 J feet wide. Population (1900), 6500. 

Torre HautOp a city of Indiana, U.S.A., capital 
of Vigo county, on the Wabash river, in the western part 
of the state. It is regularly laid out, divided into ten 
wards, has a good water-supply, is sewered, and well 
]>aved with bricks and granite blocks. Five lines of rail- 
way meet here — the Chicago and Eastern Illinois; the 
Cleveland, Cincinnati, Chicago, and St Louis ; the Evans- 
ville and Indianapolis ; the Evansville and Terre Haute ; 
and the Vandalia. It is in a coal and natural gas region. 
In 1900 it contained 429 manufacturing establishments, 
with a total capital of $8,938,107. They employed 5427 
hands, and the i^roduct h^ a value of $27,784,619. The 
leading articles of manufacture wore distilled liquors with 
a value of $16,041,747,* flour with a value of $1,363,338, 
and clothing with a value of $826,000. In 1900 the 
assessed valuation of real and personal property was 
$20,414,090, the net debt was $392,455, and the tax-rate 
was $25*20 per $1000. Terre Haute contains a number 
of educational institutionB, among them the Bose Poly- 
technic Institute, a technical school opened in 1883. In 
1899 the faculty numbered 20, and the attendance was 103. 
Population (1890), 30,217 ; (1900), 36,673, of whom 2952 
were foreign-bom and 1520 negroes. 
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Tarralii a city of Kaufman county, Texas, 

OB the Texas Pacific and the Texas Mi^nd railways, in 
the north-eastern part of the"' {State, in the cotton and 
timber region. Population (18^), 2988 ; (1900), 6330, 
of whom 211 were forei^-born SAid 1517 negroes. 

TerrisSp William [William Charles James 
Lewi^ (1847-1897), English actor, was born in London, 
20th February 1847. After trying the merchant service, 
medicine, sheep-farming in tho Falkland Isles, and tea- 
planting in Bengal, in 1867 he definitely took to the 
professional stJige,’Tor which his handsome jircsence, fine 
voice, and gallant bearing eminently fitted him. lie 
quickly came into favour in “ hero ” parts, and aj)peared 
at the principal London theatres from 1868 onwards. 
In 1880 he joined Irving*s comjiany at the Lyceum, 
playing such parts as Cassio and Mercutio, and in 1885 
he acted there with Mary Anderson, as Borneo to her 
Juliet, &c. He was then engaged to take the leading 
parts in Adelphi melodrama, and it was in this caj»acity 
that for tho rest of his career ho was best known, though 
he occasionally acted elsewhere, notably with Irving at 
the Lyceum in Ravmmnond^ Henry VJIL^ Famt^ and 
Becket, No more poi)ular stage hero ever trod the 
boards, and his robust method was jiarticularly effective 
in naval or military ))arts. On 16th December 1897, as 
he was entering the AdcljJii I'heatre, he was stabbed to 
deatli by a madman, Richard Archer Prince. 

Terry, Ellen Alicia (1848 ), English 

actress, was born at Coventry, 27th February 1848. Her 
l>arents were both in the theatrical profession, as also 
have been her sisters Kab'., Marion, and Florcmce, and her 
brother Fred. Ellon Terry’s first a})pearancc was made 
at the age of eight, under the Keans’ management, as the 
child Mamilius in The Winier'e Tale^ at the Princess’s 
Theatre, London. This was followed by her api)earance 
as Puck at the same thtiatre. Two years later she ]>laycd 
the |iart of Prince Arthur in Kiny John with such artless 
grace as to win high praise. From 1860 to 1863 and 
again from 1867 to 1868 she acted with various “stock 
companies,” amassing valuable experience. During this 
]>eriod she acted, in 1867, for the first time with Henry 
Irving, playing Katherine to his rotruchio in The Taming 
of the Shre^v at the Queen’s Theati e. When quite a girl 
1 ^ married G. F. Watts the painter, but the man’iage 
was dissolved at an early date. Between 1868 and 1874 
she was again absent from the sfeige (having mai’ried Air 
E. A. Wardeli, an actor w^hose proh*ssional name w^as 
Kelly), but slie rea])iieared in leading ]»ai’ts at the Queen’s 
Theatre under Cliarles Reade’s management. In 1875 
came an event w'hicli set tho sesal of popular approval 
on her fame as an actress, in the shape of an engag(iment 
to play Portia in an elaborate revival of TJi/e Mercluini 
of Venice under the Bancrofts’ management at the old 
Prince of Wales’s Theatre. Her i>erf(>rmance was, indeed, 
the one bright spot in what proved otherwise an un- 
expected failure. This was followed by a succ’ession of 
smaller triumphs at the Court Theatre, culminating in 
her l)oautiful impersonation of Olivia (in W. G. Wills’s 
play of that name) in 1878, the result of which was 
her engagement by Henry Irving as his “ leading 
lady” for tlie Lyceum Theatre and the beginning of a 
long artistic jmrtnership. Her Shakes^)earian impersona- 
tions at tho Lyceum have been Ophelia in 1878, Portia in 
1879, Desdemona in 1881, Juliet and Beatrice in 1882, 
Viola in 1884, Lady Macbeth in 1888, Katherine (in 
Ifmry VIIL) and Cordelia in 1892, Imogen in 1896, and 
Volumnia (in Coriokmue) in 1901. Of those Portia and 
Beatrice were moat entirely suited to her method and 
temperament. Some of Ellen Terry’s other most noWl>Ie 


Ijerformances were as the Queen in Wills’s Charles /. in 
1879, Camma in Tennyson’s The in 1881, and 
Margaret in Wills’s Faust in 1885. With the Lyceum 
company she several times visited the United States. In 
1902, while still acting with Sir Henry Irving, she 
appeared with Airs Kendal in Air Beerbolim Tree’s re- 
vival of T'he Merry Wwes of WiTvdsor at Her Alajesty’s 
Theatre. 


Teruolf a province of Spain, area 2363 square 
miles. Population (1887), 241,865; (1897), 247,762. 
The birth-rate is 3*99 per cent., the proportion of 
illegitimates being 2*11 per cent. ; the 4eath-rate is 3*55 
j)er cent. Education is in a very backward state. The 
industries arc comparatively unimiKjrtant. Much land 
is devoted to pasture that could be cultivated. Extensive 
forests with fine timber art' as neglected as some im- 
)»ortant coal-beds in the eastern districts. Several hundred 
thousand acres are devot(‘d to pasture, and forests cover 
about 600,000 acres. 


Toruclf capital of the above province, on the 
Guadalaviar. Population (1887), 9423 ; (1897), 9938. 
Three suburl)s have B]irung up outside the walls, with 
broader, well-built streets. Teruel has several good hosja- 
tals and asylums for the aged and children, an institute, 
a normal training s(4h)o 1, jirimary schools, a public library, 
an afhcnanim, a meteoi*ological station, a large ])risoii, and 
eleven chuiclies, besides the liaiidsome cathedral. The 


town hall is a solid modern building, and the bull-rina 
is also modern. , ‘ 

TeSChen (Czech, Polish, Cicszyn\ the slj 

town of a gf>vernment district in Austrian Riltjsia, for 
the cajatal of the duchy of Teschen, 65 miles south- w 
of Cracow. PopuLition (1890), 15,220; (1900), 19,142 
(estimated at 53 ]ier cent. Gorman, 43 ])er cent. Polish, 
and 4 per cent. (?zech). It has a museum and four 
high scJiools. Its industries have receiv^tf an imj>ortant 
Jiddition in tho State printing and lith'ftgniphic works, 
and the manufacture of small arms, vehicles, leather, and 
cloth, together with largo saw-millsf There is a consider- 
able trade in s]>irits, beer, and liqueurs, iron wares, 
furniture, and timber, cheese, lard, etc. 


Testamentum Domini (“Testament of 
oun Lord”). — Extracts from the book wliich bears this 
title, contained in an 8th-century MS. at Paris, were 
jmblishod by Lagai d{‘ in 1856 {Bcli(/ni<tc iuris ecJvshstiei 
antigmssimae SO-SO) ; and a Latin fragment, (‘dited by 
Dr Alontaguc James, ap]»eared in J893 ('Te.rfs and 
I Studies, i. 151). The* whole lK>ok was first published in 
I Syriac in 1899, with a Latin translation by Algr Bahmani, 

* the Uniat Syrian Patriarch of Anlioch, His text is 
that of a 17tli-eentury ALS. at AIosiil^ the eolojdion of 
which says tlmt the Syriac text was translatfsl from the 
original Greek Javoho evidently James cjf 

Edessa, in a.d. 687 ; but l)e makes use of othe^ .material, 
iuclmling an Arabic version made from- a copy 

written in a.d. 927. The AIosul AIS. contains tlu; whole 
Bible in the Peshitto version, followed by tlui Syrian 
“ (’Jlemontino Octatouch,” i.e., the collection of (Tclesi- 
astical law, in (?ight books, which was used by tho 
Nestorians and Jacobit(^s. Of this the Tcsiamenl forms 
the first two looks ; and according to the titl(‘ (whhth, 
ai>parently by an error, is made to apply to tJie whole 
eight books) it contains the “ teslarnent, or words which 
our Lord spake to His holy Apostles wheji He rose from 
the dead.” Plainly, it is om; of tliat scries of writings, 
claiming to embody the fundamental rules of the Church, 
which culminates in the Aj)ostolical C^mstitutions {q.v.). 

It falls into throe distinct ports: an apocalyptic 

S..IX. 33 



258 TESTAMENT 

introduction (book i. chapters 1-18 ; the division into 
books, however, is clearly not original); a “church 
order” pro^jer (i. 19-ii. 24); and a conclusion (ii. 
25-27) of the same ajxxjalyptic character as the intro- 
duction. (a) The Introduction professes to contain the 
record of the revelation of Himself by the Lord to His 
Ai^ostles, with whom are Martha, Mary, and Salome, on 
the evening after His resurrection, lie is represented 
as unfolding to them, at their request, the signs of the 
end, and giving them instruction on various other topics. 
Incidentally, the fact becomes plain tliat this section is 
composed from t£e standpoint of Asia Minor and Syria, 
that it dates ,4rom soon after the time of Maximin 
(235-38^ and I)ecius (249-51), and that it springs from 
a Christian community of a strictly puritan tyi)e. (b) The 
Church Order follows the general lines of the (>anons of 
Hippolytus and similar documents. It describes the 
Church and its buildings (i. 19) ; the office of the bisho]> 
and his functions (i. 19-27) ; the mystagogic instruction 
(i. 28) common to this and the Arabic Didascalia, where 
it occurs in an earlier form, and brised in jiart upon the 
Gnostic “ Acts of Peter ” ; the presbyter (i. 29-32) ; the 
deacon (i. 33-38) ; confessors (i. 39) ; the “ vddows who 
have precedence in sitting” (i. 40-43), apparently the 
same persons who arc spoken of elsewhere as “pros- 
byteresses” (i. 35, ii. 19); the subdeacon (i. 44) and the 
reader (i. 45), the order of -whose offices seems to have 
been inverted ; virgins of both sexes (i. 46) ; and those 
who possess charisnicUa or spiritual gifts (i. 47). Next come 
hec^i^gulations for the laity, including the whole course of 
>reparation for and admission to bai>tisin (ii. 1-8), con- 
Itmation (ii. 9), and the eucharist (ii. 10) ; after which 
herfe follows a series of miscellaneous regulations for 
faster and Pentecost (ii. 11-12), the agaj)e (ii. 13), the 
unds of the Church (ii. 17-20), the visitation of the sick 
ii. 21), the use of psalmody (ii. 22), the burial of the 
lead (ii. 23), ai\d the hours of prayer (ii. 24). (c) The 

(if. *5-27) brings us back to the injunctions 
of the Lord as to the keeping of these precepts, a s]K*cial 
charge to John, Andrejv', and Peter, and a statement that 
copies of the Testament were made by John, Peter, and 
Matthew, and sent to Jerusalem by the hands of 
Do.sithaeu8, Sillas, Magnus, and Aquila. 

In all this there is much that is peculiar to or charac- 
teristic of the I'esianient First and foremost is its 
ascri|)tion to the Lord Himself, which we can hardly be 
mistaken in regarding u an attempt to claim yet higher 
sanction than was cl^Hbid by the various compilations 
which were styled “apostolic.” This fact alone \vould 
lead us to infer the,JJr^:^8tence of certain of the latter. 
Again, the ^VholH'tone otl^the Tegtamentum is one of highly 
strung ascetisns^ and the ipgulaiSgjnyr are 8uci)| as ])oint by 
their severity^ia^ m dAatt atij^ 'iftrictiy oi^anized body. 
They are “tha^is^,” *^th^ perfect,'' sOiis of light”; but 
this somewMati Snbstic phraseology is not .fllpomimnied 
with any, fiigptf. of 0 noetic doctrine^ and the work as a 
whole is drfhodflfit^iii lone, are set in the midst of 

“wolves,” despised and/dS^ted by the careless and 
worldly ; there is frequent mention oF “ the iiersecuted,” 
,‘jmd of the duty of “bearing the cross.” There appears to 
^ no locus pocnitentuk for serious sins excepting in the 
of catechumens, and there is a notable “ perfectionist ” 
tone in many of the prayers. Charismata, and above all 
exorcisms, occupy a very important place : there is a . 
vivid realization of the ministry of angels, and the angelic 
hierarchy is very complete. Great stress is laid upon 
virginity (although there is not a sign of monail^icism), 
ujwn fasting (especially for the bishop), upon tlfe regular 
attendance of the whole clerical body and the “more 
perfect ” of the laity lit the hours of prayer. The church 
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buildings are very elaborate, and the baptistery is oblongs 
a form found apparently ^pnly here and in the Arabic 
Didascalia. Amongst festivals mentioned are the 
E})iphany, Easter, an4 ifentecost. With regard to the 
prayers, they are based i^n forms common to this and 
other Church orders, but have many lengthy interpolations 
of an inflated and rhapsodic kind. The bishop ap^iears to 
rank far above the presbyters (more conspicuously so, for 
example, than in the Canons of Hippolytus), and the 
presbyters are still divided into two classes, those who 
are more learned and those who are of mature age. The 
deacons have functions in the Kucliarist and about the 
altar which point to an early date ; they have also much 
administrative work of an important kind, and es^iecial 
provisions are made for the care of the sick and the dead, 
and the burial of those who iieriah by shipwreck. One 
of the deacons is to bo chosen as “ chief deacon ” (jproto- 
diacomia i. 19, cf, i. 34), and is charged with the care of 
pilgrims. There are no doorkeepers or singers, who begin 
to ajjijear c/rc. a.d. 340. The honour given to confessors is 
very conspicuous, and points back to an early date. But 
remarkable above all is the position given to women. We 
have “widows having precedence” or presbyteresses, three 
in number, deaconesses, virgins, and widows who are in 
receipt of the alms of the Church ; and the first named 
occupy a place of very groat dignity, which is almost un- 
ctpialled elscwlujrc (cxce]>ting in the earlier form of the 
ai)ocryphal and Montaiiistic Ants and Martyrdom of Mat- 
thew, where the relation of the trpeofivTL and deaconess 
corresponds with that of the Testament), and which was 
formally condemned by the Council of Laodicea in Phryg^ 

What conclusion is to be drawn, then, as to the age 
and character of the Testament 1 Mgr Eahmani’s 
view, that it is a work of the 2nd century, is univer- 
sally discredited; nor has Dr Funk’s contention found 
acceptance, that it and the Canons of Hippolytus arc 
alike derived ultimately from the eighth book of the 
Apostolic ConstituHons, It is now generally agreed that 
the Apocalypse at the beginning is pre-Nicene (a.d. 250- 
325), and that it originates from Asia Minor, probably 
from IVIontanistic circles. On its first appearance, how- 
ever, Dr Harnack contended that this was an indepen- 
dent work, upon which the Church Order had been 
grafted, and that as a whole it dated from circ, a.d. 400. 
To this it must be rejdied that the unity of thought and 
atmosphere is such as to show that the work is one whole 
(subject no doubt to a certain amount of redaction and 
interpolation), and that the apocalyptic part was com- 
posed as an introduction to the rest. As to the central 
portion (i. 19-ii. 24) it is a Church Order of the same 
kind as the Canons of Hipix)lytus and the Egyptian 
Church Order, standing nearer to the latter than the 
former, and e8i)ecially to the latter in the Latin form 
published in 1900 by Dr Hauler. The precise relation 
in which those three stand to one another still remains in 
a measure doubtful, but it seems ])robable that they are 
based upon a lost Church Order, to which the Canons 
of Hipj>olytus stands nearest. If this be the case, the 
Testameniuni would seem to date from the latter part 
of the 3rd century, and to emanate from some Mon- 
tanistic or semi-Montanistic community ; and such is 
Mr Rackham’s conclusion. With this agree most of 
the indications given above, especially that from the 
position of women in the Testament; and there is 
nothing which points strongly to a later date for the 
w'hole work. 

On the other hand, it shows signs of later redaction, 
as was indeed inevitable in the case of a work vrhich 

te had a living history as part of a codex of Church 
Such signs may be discerned in the interpolations 
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owned by white persons, 65,536 by coloured. The total valne of » 
farm propci'ty was estimated at 1^968^^76,273, and the value of the 
farm products at $239,823,244. T^^mberiiig iiiterost has gi*o\vn 
to a vast industry, and Its prodiuP^as been distributed by mil 
over Mexico, the eastern Rocky Mottf^in states, and by ship to 
all the West Indian and S4uth American ports. Other forest 
products of a local character, which no statistics arc obtain- 
able, have also developed enormously. It is estimated that 
500,000,000 feet of lumber am produced annually. 

Minmif and Afanuf octaves, — It was not until 1889 that Texas 
finally {Hissed a law pennitting mineral claims njiim the public 
lauds by individuals ; hence the development of its miiieml re- 
sources has Wn backward. In 1898 the gold product was valued 
at $300, and the silver at $611,426. Coal mining has steadily 
increased; 686,784 short tons wore produced in 1898, valued at 
$1 , 1 39, 7 63. Lignite, voi' L beds of which ibrnierly remained unused, 
is also mined in quantities. Salt, which used to be entirely 
derived from Europe, is now exported, the yield for 1898 liciug 
254,284 barrels, valued at $119,700. The extensive beds of 
l^psum in the north-west are being worked; in 1898, 34,215 
abort tons were produced, valued at ^8,130. Rich liclds of cin- 
nabar have been oiieiicd in Trans-Pecos nrovince ; 1000 flasks 
were produced in the state in 1900, valued at .$50,000. Build- 
ing materials, such as gmnites, sandstone, limestone, marbles, and 
cement, arc growing in irm)ortance. In 1898 101,690,000 bricks 
were jiirodnced, valued at $602,988. Oil liclds have Uivu o{iened ; 
546,0/0 barmls of cnido i^etrolcum wore produced, valued at 
$277,135, or seven times the amount produced iu the prertous 
year. Tliere wore 12,289 manufacturing establislinicnts m 1900, 
an increase of 1.33*3 per cent, for the doeado, with a capital of 
$90,433,88*2 and a product valued at $119,414,982. 

Eilocafwn. — Since 1880 the public schools have been organized 
«iK>n a model system ; sbito, county, and municipal superinten- 
dence has been provided ; the standard and {lay of teachem raised ; 
the public scdiool fimd augmented, and vaijution normal institu- 
tions established. The school age has been extended, and the 
number of iwichers employed greatly increased. The p(M*maneut 
school fund consists of 30,000,000 acres of Lind, and lyish and 
bonds. The latter in 1894 was $2,16*2,600; in 1899 it iiad in- 
creased to $6,447,247. The available annual school fund, the 
revenues from taxes and sale and lease of hinds, iu 1699 amounted 
to «$3,*232,624. In 1895-96 616,568 children were enrolled in 
the piihlio schools, or 20*7 per cent, of the population. The 
niuuber of teachei*H cmi)h>yed was 13,217. Of the children in- 
structed in 1894, 472,963 were white and 157,340 coloured. 
The State University was not organiz<sd until 1884. It is under 
the control of a board of vegiuits uoniinated by the governor. 
The main institutiou, situated at Austin, is the head of the. state 
public sclmol system, and adnuts students witliout entrance 
examinations from approved state high schools, the state normal 
school, and the agricultural and mechanical colleges, both sexes 
being admitted on equal terms. In 1899 there were 150 afliliated 
schools througlioiit the state, whicli, after thorough examination 
by a committee of tlie univereity faiMilty, simt graduates to the 
univereity without entrance examination. The income of the 
univei’sity is derived from bonds, the leases of lands holonging to 
the university ('2,500,000 acres), ami annual a{)pro]>i'iations from 
the stjib*. Tlic tobil expenses for 1899-1900 were $1.5.5,366, In 
addition to the main uiiiversily at Austin, there is a niedical * 
branch at (lalveston, wliieh reqnire.s a four years’ coui’sc. The 
€xpons<‘S of the medical dejMirtnicnt for 1899-1900 wei e $59,919. 
In 1897-98 the university had a total enrolment of 812 students. 

Penal and Charitahlc histituiioitJi. — prison system has l»een 
placed entirely uiide.r state eoiitiol, and its atfuire /ire conducted 
upon a mon> humane and more economic basis. An institution for 
c<iloured dependents at Austin, a J'cformatory for youthful ]MjnaI 
oflenders at Gatesvillo, and a new and third insane asylum near San 
Antonio liavo been provided. A home for dcpcndmit Confederate 
soltlioi-s has been established at Austin, in which about 100 un- 
fortunates took refuge. By a h'gislativc Act of 1899 a biennial 
a()propriation of $250,000 was made for the relief of other indigent 
Confederate soldiers, which, didtributt;d among 5000 aiiplictiuts, 
gave a relief of $1.66 per month. 

Finnnres and DanJes, — The total valuation of the assessed {»ro- 
jKn’ty for 1886 was $630,591,029. In 1891 it was $856,202,283; 
in 1699 it was $921,927,231. Taxation is limited by the constitu- 
tion to 35 cents on the $100 ad valorem^ and the county and city 
taxes to 25 cents. Kot withstanding the enormous growth of 
wealth and population, the taxes and cost of administration have 
not increased. The revenues in 1886 from all sources wore 
$2,916,488, and in 1899, $2,700,000. In 1899 there was a 
cash balance of $1,092,807 in the treasury above all expenses. 
In 1894 Texas had a bonded debt of $3,992,030. Of this sum 
$1 ,405,610 was hold as a fund for its various institutions, only 
$756,990 heiug in the hands of individuals. In 1899 the d<!ht was 
$8 ,989,445. The contract rate of interest has l>oen n*.duced from 
« maxiinttm of 12 to 10 per cent, and the legal rate from 6 to 6 
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jjer cent. In 1899 there were 194 national hanks, whicli on 20tfa 
September of that year had loans and discouufi 'amouutiua u 
$46,024,782. ' - r.;', 

JUaiheays and Uawmerw.— The railways haveflMK|ii^ iu length 
since 1880 from less than 1000 to nearly hi 1900, a 

mileage exceeded only by Illinois. In 1880 voujfb'fruhlc lines were 
initiabHl to eoimect the state with the north and east, and to 
cross the western half to the Rocky Mountains region and the 
Piunlic Ocean. Eight trunk lines of the tirst and thfe^^ of th«, 
second character now exist. Meanwhile additigudl riU^’oyf .were 
coiistriicted in tlie easteni half. The total 1899 was 

9702. The averagts indebtedness per the fotai 

earnings were $45,331,191 ; the workinit. i|xpiiisas>'eii0i 
cent., or $32,518,138, and tlio not eaiffln^ 3*48 l)ei;'|^t.XThe 
national Govoniment, by ibe expeiicH^rO W|JOU a 

system of jetties in the harlwiir at OslvesSIh; lutfi. ilksH^d 
tlie depth from 13 to 26 feet. The imports haf4 l&^aasd imi 
$1,157,370 iu 1885 to $3,000,000 in 189$. And th$ sxpo^ from 
$12,680,000 in 1885 to $78,480,000 in 1899v and 

sixty-eight steam vessels, with an aggre^fe' ^tf?"»S8,497 tons, 
cleared from Galveston ior foreign ports' in the yi^ar ending 30th 
June 1899. 

Jicceut Ifistonf , — The gov‘<*rnor is chosen for t\io yeai's, and by 
popul/ir custom is usually eh'eted for two terms. Tlleie is practi- 
cally but one j)arty in Texas— the Democratic— and nil (piestioiis 
are in reality determined by the popular {winiaries ainl state conven- 
tions. With the exhaustion of its public domain, the introduction 
of steam transportation, and the closer conq»otitiou resulting fiom 
readjusted sound conditions, many large corporations bi'gan oiKn-a- 
tions in Texas, for the riglits and practices of vhieh as* pnhlite 
franeliiaoB there exisbnl no adequate Jcgislatioii. This legiHhit.ion, 
and the discussion incident thereto, created a period of violent jjoli- 
tical antagonism, and resulted in a long struggle carried out njton 
the |)oliti(Jul rostrum, in tlie legislative lialls, and in the state and 
Kisleral courts. Many laws were enacted, csj»ecial]y those regulat- 
ing railways, and against alien ownership of lands and iinsts. 
Suits were instituteil iu the eourls to recover jnojjerty illegally 
held by cor{>c>mtionR, and in some instances millions of dollaia 
reverted to the state treasury. The “Eree Grass” iTioveinciit 
was organized to express diseoiibuit at the introduction of InirlK'd 
wire fences. The i oral and ]>aHtoral population had held that all 
unfcnced land was public commons. Willi the corning of the 
barbed wire all the previously open lands were rajiidly enclosed, 
and thousamls of settlers found tlw'msclves without pasturage. 
This feeling gave w/iy to violence, and lawless mobs Know’ti as 
“Fence Cutters” destroyed thousands of miles of fence. Older 
was restored by tbo executive, and many just laws enacted pro- 
tecting publi/? rights. 

The Far, nevH* Jllianre. — The unusual interest in polities among 
the farmers and other labouring ehisses resulted in several (trganiza- 
iinns. Among these was a secret society known us tho FarnieiH’ 
Alliance, whicli originated in a meeting of a few neighbours in 
rinaaant Valley, Lam])a8as (tounty, in February 1878. In 1886 
this organization had grown to a membership of from 75,000 to 
100,000 in Texas and 1,000,000 in tlio United 8t«tes. The 
Farmcis’ Alliaiiec manifested great interest in nolitieh, due to the 
general Ixilief that tlie railway charges for IVeigld wen* i‘X(nbitaiit, 
and antagonism towards the railway interests was intensified. The 
niovemoiit, hoivever, largely <lii’d ont before 1900. 

State Retjalntion of lifn'l.tra (!•<.- By 1890 an anM ndrnent to tho 
Constitution providing fora Stuto lUilway C‘ininn5si«aj was jHibscd. 
Tho Commission had general powers for the ugulalion of railways 
in the state by jaescrioing /ales of fieight, and was a tribunal to 
lie/ir complaints mmlc by holli ]wirlies. Thiongh a series of suits 
in the Federal courts, railway's were eompellrd to niake restitution 
for {Hist ott'eiiees. Companies w'cre compellid to bring buck their 
prine.ipal ofliecs and oHieeis into the. state iVom foiiign states to 
wliich they h.id been removed. Other suits broke up pooling, and 
recovered for the st/ito land wdiieh hud been illegally ohtaiiud. 
By these suits 1,437,000 ueres of land were restoricl to tlie public 
domain. Over $3,000,000 was saved to tbe produceis from traftic 
taxation alone, without diminishing tho reecijds of the tuniiHunes. 

dtien Land Lairs.— An Alien bind Law, jMissed by the legisla- 
lun*, was declared illegal by the Supremo Court of the United 
Stab'S. The legislature then passed a moSifktd Alien Land Act, 
providing that no private corporation wh^ep tnain^ purjiose wrrs 
ownership of land should hcreafb'r be allows^ to a«qid] 9 t 4 and in the 
state, and requiring that all such co;'poi»tioits tlwrft laml 

should sell it within fifteen ye.ars. \ ^ ' . . , ' / ; - ^ ' 

Syceiaf liieideids . — Tlie tw'enty first ttgi^'lafuro A^to 

define and punish consinracics against* trade, pofAiWfljr krfo^ as 
the Anti-Tnist hiwp», Suits w«Te instituted against tljs^ insurance 
companies, and mpUisd their hiiHiiieas in the slate.' In August 
1887 the state >$ls by tlie so-called Prohibition eamijaigli, 

when an ameiidmei^'^-to the const if utiorif was submitted to tho 
people prohibiting ,tjfc5mamifacture aurl sab* of liquors in the 
oxoejjt for xnechaiAcal and scientific purj»oies. The proposition 
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wa» defeated by a vote of 220,627 against 129,270. The new 
state capitol bmldiug, corrimcncecl in March 1885, was dedicated 
on 16th May 1888. Parts of Texas have sutt’ered many great 
natural diaaetors, such as droughts, storms, floods, and liunicancs. 
In May 1899 tko Brazos river flooded the vast area of agricultural 
lands bordering it througlioiit the region of the coastal nlain. In 
1900 a sudden rise of the Colorado caused the bi'eakiiig of « 
dam which the citizens of Austin had erected at a cost of more 
’'than a pillion dollars. On Slli September 1900 a hurricane 
ytrude Oalvestbn, causing a loss of life estimated at 3000 and of 
prqjHtriy itt twenty to thirty million dollars. The wind, which 
^’^reaclisfa rfiaitimuni Velocity of 96 miles an hour, piled the water 
' , af^^4 wX^Agoa iho city to such an extent that every building on 

the thme blocks inland was destroyed, ana all 

coirnifpidi^Sott ^ ofT. 

A Jessfon. of the twcnty<second legislature passed an { 

elsetioSlaW pi’^)viding for the registration of voters in cities of ! 
10,o6pjKipulatlbu, ktidwn as tlie Australian ballot system. For 
years Texas . had ojapned jurisdiction over a tract lying in the 
south-west coriifer of Indian Tcrritoiy betwt^.n tlie forks of Red 
rivei*, and hod issued iwiteiita to the land therein, organized courts, 
and constructed school -houses and other public imjwovemcnts. 
The Supreme Court decided that this area, known as Greer county, | 
belonged to the United States. (b. T. H.) j 

Textlies.-^>i cormoxion with the history of tex- 
tilen, much interest attaches to tlie considerable quantities 
of hand-woven textiles which liave been discovered in ! 


with each side shagg^] long shaggy apron .being 

introduced.” The tbe large specimen 

(Fig. 1) are of such s!k|^ji^^i6ik^ It dates from about 
the 3rd or 4th centtiiijr,* wdl^ probably a covering 
to a couch or pall, ornamental iwrtions are 

of compact series of worste# tufts or loops, the texture of 
which is kindred to that of certain carjHJts. Finer and 
similar shaggy linen-faced material was also used for 
tunics. 

The ornamental and deconjStive features which abound 
in these different linen textiles were almost invariably 
made with coloured threads of linen and wool by a simple 
inweaving process, the method and implements of which 
are identical with those of tapestry-weaving by liand. 
The largest and most complete tapestry-weavings are 
the great textile pictures or storied wall-hangings of the 
l.'jth and 16th centuries made in France and Flanders 
(tf.y., Arras, Brussels), and of the 17th and 18th centuries 
in France (c.jr., Gobelins, Beauvais tapestries). Now 
this tapestry -weaving methed of i>rcducing intricate 
textile ornament, but on a far smaller scale, seems to 
have been used by all kinds of people, and as a method 
' was certainly much earlier in the chronology of weaving 


Egypto-Qroek, Homan, and Coptic cemeteries since 1886, ! than that of figured shuttle- weaving in a loom. The 
and are now exhibited in many im]>ortant European ; widespread range of its practice amongst various people 
museums, particularly in the Victoria and Albert Museum . is demonstrated by specimens made by natives of Borneo, 
at South Kensington. They illustrate varieties of weaving j by hill tribes of India, such as the Todas, ])y ancient 


in linen and worste<i threads such as were in general uso ' dwellers in Peru, who may have been Toltees and Aztecs, 
amongst Greeks and Romans from the 1st and 2iid cen- \ by nomad Turcoman tribes, by Scandinavians, by Greeks 
turie.s b(;foro Clirlk up to the 8tli and 9th centuries A.D., ! of the 6th century B.C., and of course by Romans. 


and elucidate many of tliose references to ancient woven Ovid {Metamot'fJioiieSy vi., 65-69) gives a remarkable and 
fabrics which are quoted in the article on textiles in minute description of this inweaving or tap(‘stry-weaving 
the ninth edition of this work. It is well to note that method; and Martial a]>j)ear8 to be -i*ef erring to work of 
silken fabrics were practically unknown in Europe be- this character when he writes that the “ Babylonian needle 
fore the Ist century a.h., and anything apjiroaching to a is now surimssed by the comb of the Nile,” a small comb, 
Western counterpart of the traditional (iJhiuese silk manu- to press down the inwoven wefts compactly between the 
factures, which are reported to have flourished 2000 warp threads, being a necessary implement in this or- 
B.C., cannot be said to have sprung iutt) existence until iiamontal threjad work. Pliny notes that “a garment 
the fltli or 7th centuries a.p. ; after this period their when it has been wprn for some time is often embellished 
development was duo principally to Mahominedans or i with wool from Egypt ” ; and Flavius Vopiscus in the 3rd 
Saracens, who conquered, over-ran, and settled in many century makes mention of the “linen cloths from 
jdaces about the ^Mediterranean during the 7th to the Egypt . . . jjrized on account of thoir laboured cm- 
1 1th centuries of our ora. broidery”: these references are particularly interesting 

The present article, how^ever, deals with stuffs made when read in connexion with the specimens which have 
mth linen and worsted threads found in the above- been collecte<l from the cemeteries above mentioned. The 
mentioned ceinoteries, the sites of which have been laid greater number of tliese textiles proves the prevalence 
bare at spots adjacent to the Nile, l»ctw’eeu the district of. during the earlier centuries A.D^.of.the tai)eRtry-weaving 
Fayiim on the north and the tow^u of Assuan on the j)roce8s for decorating costume as wfell as other articles, 
south, the more notable of them being Akhmim (or such as hangings and coverings. The .angel or winged 


ParK)poli.s of tlio Greeks) and AntinocJ (or Antinopolis, figure (Fig. 2) bearing the segment of a w'reathed cross is 
founded by the Roman Emperor Hadrian). Amongst the 2 feet 3 inches in length, and is one'qf ^ confronted pair 
stuffs arc simple shuttle-woven fabrics, the back and front of such figures which ornamented a cl6th or hangi|*g 
of which are alike, w^eft and warji threads being equally ! at least 5 feet wide. The decorative device of con- 
visible, as in ordinary modern sailcloths and linens of fronted angels occurs in large and small sculptured reliefs 
different qualities. Tlie jdaiii stuff of the tunic in Fig. 6 and other decorative work of the 1st century A.ix, and 
(see Plate), and tlio material about the angel in Fig. 2, are prevails for many centuries later ; this tapestry-woven 
samples of this sinqfle weaving. There are also materials version of it is probably of the 4tli century. Of corre- 
aiinilarly woven with w’oollcn threiuis, resembling flannels, spending date is the panel from a shaggy-faced linen 
Besides ibese, am^ther distinctive class of textile is that (Fig. 3). The symmetrical arrangement of the circular 
in which its back and front, and nnn-e generally the front, and curved hands marking the jdan of the entire pattern 
only are W’oven with loops, giving a sliaggy texture, as in is frequent in patterns of Roman mosaics. The symbols 
modern bath or Turkish towels. Indications of this are in the four outside circles are those of the Evangelists, 
socn^n the outer margins of the scpiarc (Fig. 3), and on a adapted in their forms from Gnostic emblems, and possess 
reduced in Fig. 1. This shaggy-faced material w^as peculiar interest as early devices of Christian iconography. 

td.titi GVoeks under the names of kmmukes or Possibly of the 2nd or 3rd century A. D. is the tree and vase 
perm, 7^. Aneiont village of Tliymotes in Greece w^as ornament (Fig. 4), also from a cloth. The vase is designed 
noted in the days of Aristophanes for Jtf's manufacture of in a characteristic Homan style. The formal arrange- 
such shaggy stuffs*- Hesychius wiitfcir of kaunnhes as ment of the branches and leaves, however, rcfliects a con- 
being etero-maila, or shaggy on one,: side only. But in ventional treatment winch is met with in Egyptian wall 
Roman times Pliny “recollects the amphi-malla [a textile jjaintings 2000 b.c. Fig. 5 gives part of an elaborately 
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ornamented tunic, probably of the 3rd century a.d. The 
double bands to the sleeve, a narrow band along the 
length of the tunic, square panels on the shoulder and the 
lower part of th^ skirt, and a breast enrichtnent are all 
of well-designed devices wrought in tapestry-weaving. 
The wide-sleeved tunic (Fig. 6), decorated with broad 
bands of simpler ornament, is probably of 3rd-century 
work. The small square (Fig. 7) is of the daintiest texture, 
in fine fiax thread tapestry-weaving, more delicate than 
any later work of this character, including even fine silk 
tapestry-w’eaving from China and Japan. It is possibly 
of 2nd or 3rd century work, and came from a child’s 
tunic. The ctJours of this, as indeed of most of the 
tapestry -w^eavings in question, are bright and fresh. 
Passing to (piito another class of textiles, an interesting 
example of variegated netting as made in the 2nd or 3rd 
century is given in Fig. 8, which is a prototyj^e of lace 
made thirteen or fourteen hundred years later. In this 
and other specimens of similar nettings arc forestalled 
those varieties of meshes formed by twisting and plaiting 
threads which, fourteen hundred years later, became the 
characteristic of the grounds or rmmitx of Brussels, 
Valenciennes, Mechlin, Lille, and Buckinghatnshire pillow- 
made laces. 

Authouitiem. — The following works may ho men tionod us likely 
to prove useful in investigating tlio history and cliamcter of tho 
%ypto-Groek, Roman, and Coplio textiles above mentioned: — 
J. lvAUAnA('EK. “Die Tlioodor Grafschoii Kundc in ^gypten” 
{Die Texiilien-Gt'ahcrf untie), 8vo. Vienna, 1883. — Alan 8. Oolk. 
(Jatah^iLc of EyuptUtn Tapestry- IVoven and Vhnbroidered Textiles 
in the South Keminylnn Museum. Loudon, 1887 ; JCyifjtlian 
Tapestry^ Society of Arts — Cantor Lectures. liOiidon, 1889. — A. 
Riegl. Die wjyptischen TeHUfilnde im K. K. Osterreichisch. 
Museum. 13 photo-lithographs, 4:to. Vienna, 1889. — E. Gkuspach. 
Les Tapisseries (Utptea. 153 (some coloured) illustrations, 4to. 
Paris, 1890. — R. KoiiuEU. Mein Itcsnch in El‘Achmim, I photo- 
type and 30 process illusl rations, 8vo. Strusburg, 1896 ; JiUmiseJut 
and Byza}t(inis''hc Seldcn, - Tcjciilim am dem Oi'dherfelde vtm 
Achrnim-Tanopol is, 28 pp., 17 (16 coloured) plates, and illustra- 
tioas ill the text, 4to. Strasburg, 1891. — Wladimiu Bock. 
Coptic Art, Coptic Figured 2Vxtilcs. 32 pp., 6 phototy|>e plates, 

4 to. Moscow, 1897. (In Russian.) — \V. liOWUiB. Christian Art 
and ArcfaimJogy (])p. 362-382, Tc.xtilc Art). Process illustrations, 
8vo. New York and London, 1901. — A. Gayet. L\4rt Copie (pp. 
317-327, Les Tissus). Process illustrations, 8vo. Paris, 1902. 

(a. s. c.) 

Thalia, a town of Prussia, province of Saxony, on 
the north side of the Harz Mountains, 8 miles by rail 
south-west of Quodlinburg, in tho picturesque valley of 
the Bode, and in the immediate vicinity of the Kosstrappe, 
the Hexentauz, and other notable spots in the Harz. It 
lias an idiot asylum, an epileptic home, and the saline 
springs of Hubertusbad, and there arc manufactures of 
enamelled wares and machinery, ironworks, and breweries. 
Population (1885), 4498 ; (1900), 9467. 

Tham 08 | the chief river of Great Britain, taking its' 
rise in several small streams on the eastern borders of the 
counties of Gloucester and Wilts. Its source is generally 
held to be at a place knovrii as Thames Head, in the 
parish of Coates, 3 miles south-west of Cirencester ; but j 
claims have also been advanced on behalf of the Seven ! 
Springs, the headwaters of the river Churn, 5 miles south 
of Cheltenham. The Thames leaves the Gloucester and j 
Wilts Ixirders near Lechlade, after which it separates 
successively Berks and Oxford, Berks and Bucks, Middle- 
sex and Surrey, and finally, at its estuary, Essex and 
Kent. Between Lechlade and Oxford it has a winding 
course, passing near Faringdon and Bampton. Tho 
VVindrush flows into it at New Bridge, the Evenlode at 
Eynsham, and the Cherwell at Oxford. It then flows in 
a southerly direction nearly as far as Reading, receiving 
on the right the Ock at Abingdon, the Pang at Pang- 
bourne, and the Kennet at Reading; on tho left, at | 
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Dorclicstcr, the Thame. After passing Reading it bends 
northwards to Henley, eastwards to Great Marlow, and 
southwards to Maidenhead, receiving the Loddon near 
lleulcy. Winding in a south-easterly direction, it jiasses 
Eton, Windsor, Datchet, Staines, Chertsey, Shepperton, 
and Sunbury, then receiving tho Colne from the left 
at Staines, and the Wey from tho right at Shepperton. 
Flowing past Hampton Court, opposite to which it re- 
ceives tho Mole, and past Kingston, it reaches Teddington, 
and at the latter place its bulk is increased by the tidal 
wave. At Kow tho outskirts of London are reached, and 
it flows through the metropolis and its suburbs for a dis- 
tance of about 25 miles, till it has fiassed Woolwich. 
Gravesend, the }iriuci|)al town liclow Woolwich, is 26 
miles from London, and tho Medway flows into the Thames 
estuary at Shcerncss, 45 miles from London. The estuary 
extends to the North Foreland at Margate. In the tide- 
way the principal affluents of the Thames are the Brent at 
Brentford, the Wandle at Wandsworth, the Raveiisbourne 
at Deptford, the Lea at Blackwall, the Daren th just below 
Erith, and the lugreburn at Rainliam. 

Tho length of the river from Thames Head Bridge to 
London Bridge is 16 miles, and from Loudon Bridge to 
the Nore, 47| miles, a total of 209 miles. Tho width at 
Oxford is about 150 feet, at Teddington 250 feet, at 
London Bridge 750 feet, at Gravesend 2100 feet, and at 
the Nore 3 miles. The height of Thames Head above 
ordnance datum, or average sea-level, is 356 feet, and that 
of tho river at Lechlade 237 feet, the average fall betvreen 
Lechlade and London, 143 miles, being 20 inches per 
mile. The waterslied art^a of tho Thames is about 6000 
square miles ; this does not include that of tho Medway, 
whi(‘h can hardly be considered a tributary of the river. 

The Thames is navigable for rowing-boats as far up- 
wards as Cricklado, except in dry seasons, and for barges 
at all times as far a.s Lechlade, 18 miles below' Thames 
Head. At Tnglesliam, three-quarters of a mile above Lech- 
hule, the Thames and Severn Canal has its junction with 
tho Thames. This canal is the necessary link betw^ecn the 
two great rivers from which it takes its name, or, in other 
words, between the east and west of England. It was 
abandoned for years, but owing to tho exertions of a joint- 
committeo of the counties and other interests concerned, 
powers were obtained from Parliament for its restora- 
tion, and the works needful for its reopening have been 
carried out. Concurrently with the repair of the canal, 
tho navigation works on the Thames were remodelled at 
a large cost, and barges drawing 3 feet 6 indies can now', 
even in the summer season, navigate from London to 
Inglesham. 

Although the Thames, as one of the “great rivers of England,’* 
wag always a navigable river, that is to say, one over wliich the 
jmbllc hod the right of navigation, it wim not until tlie last nuaiter 
of the IStli century that any gystomatic regulation of its now in 
the upper reaches was attempted. Complaints of tho obstnictious 
in it are not uncommon, and early in tho 17tJi century Taylor, 
tho Water Poet, in a j)Oom oommemorating a voyage from 
Oxford to London, bewails tho diliiculties he found on tfic {tassage. 
No substantial measuros to remedy this state of things wero 
adopted till the your 1771, when an Act of I'arliument was jmissihI 
autnorizing the construction of pound locks on the Thames above 
Maidenhe^ Bridge. In purauauco of tho jiowers tlius gmntcd, the 
Thames Commissioners of Uiat day caused locks to he built at 
various points above Maidenhead, and between 1810 and 1816 
the Corporation of London carried out river works on the same 
lines as far down tho river as Teddington. The ctharacter of tliese 
works is so well known that it is hardly necessary to explain that 
whilst they maintain an efficient head of water dunng tlie drier 
seasons of the year, tliey facilitate the esijape of winter Hoods. 

Tho canals coromuuieatiiig with the Thames, in addition to the 
Thames and Severn Canal already sj»oken of, are the Oxford Canal, 
the Wilts and Berks at Abingdon, the Kennet and Avon Canal at 
Reading, the Wey and Basingstoke Canals at Weybridge, the 
Grand Junction at Brentford, the Regent's Canal at LinieUouse, 
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and the Grand Surrey Canal at Eotherhithe. There is also a canal comj^uies in the Staines district haye power to draw water fr6m 
at Gravesend, but this is little, if at all, used. By means of tliese the river, but not in any large quantities. 

canals, and esi^cially by meaus ol' the Grand Junction and Oxford The flow of the Tlianies .varies greatly, according to the season of 
Canals, constant coininunicatiou is nmintaiiied between the Tliaiues the year. Tl»e average gaugings at Tcddington for the summer 
and the great industrial centres of England. The importance months of the years 1883 to 1900 were in July 413,000,000 
of the met'chandise traffic on the upper Tliames may oe eati* gallons a day, in August SO.*), 000, 000 gallons, and in Septcnilier 
mated from the fact that in the year 1900 the sum of £10,700 375,000,000 gallons. At present the normal natural flow in 

was i)aid fur tolls on barges carrying goods on that part of the oidinary summer weather is about 350,000,000 gallons a dav, 
river. and of this, after the com|>axiies have taken 130,000,000, only 

But considerable as is the x»art the river thus plays in the 220,000,000 gallons ara left to pass over Teddington Weir. After 
national economy in distribution, its usefulness is greater still in a long period of dry weather the natural flow has been known to 
tlio opisu’tunities for exercise and I'ecreatioii which it affords to the fiill to considerably below 200,000,000 gallons, whilst, on the other 
public, es|)ecially to Londonei's. The scene at Henley at regatta hand, in the rainy winter season, the flow in 1894 rose for a short 
time, or on any part of the river on public holidays, and on Satur- time to as high a figure os 20,000,000,000 gallons, and the ordinaiy 
days and Sundays during the summer, would be sufficient to show flow in winter months may be ])ut down as 3,000,000,000 gallons, 
bow it contributes to the public enjoyment. But a further proof The ini|K>rtaiicc oi' storage reservoirs, such as those at Staines, is 
is in the fact that in the year 1900 as many as 11,284 rowing-boats, manifest under such conditions of flow, especially bearing in mind 
541 steam launches, and 162 houseboats wore registered for use on the probable growth of population in the London district and of 
the Thames. It is only since about 1870 that iTiia popularity has its incraasing needs. 

^own uj). Ten years earlier oven rowing-boats were but few and Whilst the flow of the river raquircs the most careful observation 
far between, excepting, of course, at Oxford, at Henley in regatta and regulation, os well in the interest of the traffic as of the water 
time, and at Putney on the tideway. Steam launcnes din not supply itself, the preservation of the purity of the stream calls for 
exist ou the river before 1866 or 1867, and houseboats only in even more assiduous attention. Throu^oul the whole of the Tliames 
the form of college barges at Oxford. But by the year 1884 there watershed, and especially in the 3800 square miles above the in- 
were 217 launches ; in 1887 they had increased to 2*68, and in 1900 takes of the water comiwiiues, the Conservators have enforced the 
there were 541. Houseboats increased from 98 in 1887 to 162 in requirements of Parliament that no sewage or other pollution shall 
1900, and rowing-boats from 8926 in 1888, the first year of regis- bo allowed to pass into the Thames, into its tributary streams, or 
tratioii, to 11,284 iu 1900. The growth of the popularity of river even into any water conimimicating with them. There is a large 
spoilSj as shown by these figures, has been eiicouragou by the staffof ins|)ector8 constantly visiting the various parts of the waier- 
faollities given by the Great Western Railway and the London shod, and in spite of many difficulties arising from vested interests, 
and South-Western Railway for reaching stations on the river, ns the work of purification is attaining completion, with a correspond- 
well os by the fact that the works carried out on the river since the iiigly great inqn-ovement in the quality of the river water. So 
year 1867 by the Conservators of the Thames have much improved recently as 1890 the state of the river below London was such as 
the navigation for jileasure ntirposos as well as those of business, to be dangerous to the public health. The iiietropoUtan sewam 
During the season regattas of inipoi’tanec take place at most of the was disiharged untr(‘.ated into the river, and the heavier solida 
towns and larger villages. Of these Henley Royal Regatta is }n*e- deposited over the river-bed, while the lighter parts flowed back- 
eminent by the number and importance bf the entries, and by wards and forwards on the tide. The London County Council, 
its c(»m|)arative antiquity. The regattas at Molesey, Kingston, directly after its establishment, took means to remedy this evil, 
Reading, Mai'low, and Oxford, as well as many othcra, attract and the solids are now separated from the sewage and taken to sea 
numerous com^ietitors and siiectators. in large steam hoppers. The liquid effluent passed into the river 

The Thames is a favourite stream for the angler— indeed, up to does not now give rise to complaints, but the Council arc, notwith- 
1860 the angler liad com rati vely undisturbed enjoymout of bis standing, carrying out works of magnitude to secura that the effluent 
S|M>rt. The intruductlou of steam launches and the growth of shall be above sus]>icion. 

traffic generally have interfered with his pursuit, but there is no While the ^wints already dealt witli are of very great interest, 
reason to apprehend that, os has often been alleged, the fishery nothing has l^n said of the trade which constitutes the real im- 
hoa been injured. Indeed, in the opinion of those qualified to portance of the Thames. Early in tlie 16t)i contiii'y the opulence 
a])oak, the river has as good a supply as fomorly of coarse fish of London, and the cxbmt of the trade on the Thames, evoked the 
such os pike, [xu’cli, roacii, dace, and barbel. Of trout there are admiration of the ambassadors of Ycnice, and the jiort continued 
many line speeimons, es|N}cially at the weirs. Salmon are known j to hold its x>ositiou in the following centuries. At the end of 
to have existed at Maidenhead so recently as 1812, but they dis- the 18th century the business of the port i-eceived a considerable 
apjiean'd soon after that date. Au association has been formed, impetus, due doubtless to the marked sujmriovity of Great Britain at 
under the nrasidoney of Mr W. H. Grenfell, M.P., witli the object sea. The House of Comimms iu 1796 considered the groivtli of the 
of re’introuuoing this fish into the river, and iu April 1901 a num- ' tiade in the jwjrt of London of such imi)oi tanr:e as to call fur the 
her of ytmug salmon were placed at Teddington by way of cxiieri- \ aptwintmont of a strong committee of the House to deal with the 
meiit. The right of the public to take fish naa been frequently in ; question of improvements to be made, and of this committee 
dispute, but a coraraittoo of the House of Commons, which took | Mr IHtt, Mr Fox, and Mr Sheridan were iiiembors. Yet it is 
much evidence on the question in the year 1884, came to the con- probable tliat at that date tlie trade of the port did not exceed 
elusion that *Mt is im|wssible to recognize anything like a general 1,500,000 tons a year. The total foreign inward and outwaid 
public right to take fish os now existing.” They added “that the trade of the port in the year 1816 amounted to only 1,240,000 
public at large have only to know that their rights arc imaginary tons ; if to thus be added as much again for coasting trade, we have 
to induce them also to be content with the extant system under a total trade of 2,500,000 tons. In 1850 the total trade, foraign 
which permission is very freely granted by owiiera of lislierioa to the and coasting, had grown to 7,494,815 tons ; in 1870 to 11,169,746 

P ublic for angling on the more froquentetl parts of tlie 'rhames.” tons; in 1890 to 20,962,834 tons; and in 1900 it approximated 
'hese conclusions arc interesting in face of the fact that the to 30,000,000 tons, 
question lias arisen from time to time since 1884. The greater })ait of this trade proceeds up the river to the varioua 

The fisheries are uiidtJi* the regulation of bye-laws made by the ducks, of whicli the most important are the Tilbury Dock, the 
Oonservatora of the Thames, and apply to the ri^mrion owners os Albert Dock, and the A'ictoria Dock belonging to the London and 
well as to the public generally. These bye-laws are carried into ' India Docks Company, the Surrey Dock and the Commercial 
effect hy officers of the Conservators, assistwi by the river keo^iers | Dock, both belonging to the Surrey Commercial Dock Comfiany, 
of the various fishing associations. The. ]M'inci[)al associations are j and tlie Millwall Docks, Ships of the largest draught can be 
those at Oxfoi-d, Reading, Henley, Maidenhead, and Windsor, and | docked in the Albert and Yietoria Docks, in which the stcamera 
li»t but not least, the Thames Angling Praservatioii Society, whoso j belonging to tlic Peninsular and Oriental Conqianies, the Union- 
district is from Staines to Brentford. i Castle Oomjiaiiy, and other great lines load and discharge. The 

'Hie Thames is the priiicii«il source of the water supply of Sun*ey and Commercial Ducks are mostly used for the timber and 
London, and the water comjiamVs of the metropolis take in the corn trades. The use of tlie river and the docks by tlie great 
sammer, the season of their greatest requirements, as much os j ocean-going steamers has given rise to discussion as to the depth of 
130,000,000 jmllons a day, under the statutory jiowers granted the river and the necessity of dradging to. a much greater extent 
them by Parliament The conqianies authorized to draw water than in the past. The river has been deepened to 26 feet up to 
from the Thames are the Chelsea, the East Loudon, the Grand Gravesend, and dredging to 22 feet is being carried out up to the 
Junction, the Lambeth, the Southwark and Vauxhall, and W’est Albeit Docks. These depths are considered by the owners of large 
Middlesex, all of which have intakes at Hampton or in its steumera to be insufllcieut, and they maintain that a depth of 30 
immediate vicinity. In addition to these comiianies, there is a feet at low water to Gravesend and of 26 feet to the Albert Dock 
joint-committee of the New River Company, the Grand Junction is the least that should be afforded. 

Company, and the West Middlesex Company, which have powder The regulation of the traffic below London is under the control 
to draw water when the river is above a certain level. This of harbour-masters apriointed by the Conservators, and it is part 
committee is now constmeting huge storage reservoirs at Staines of their duty to see that the laws relating to explosives ana to 
Moor. Outside of London the corporation of Oxford and two small > petroleum are duly observed. An important detail of the work in 
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the river ie the removal the stream of sunken vessels. Of 
these forty or fifty are generally dealt with every year, many of 
them being large steamers. In most cases they arc delivered to 
their owners on payment of the oomiNuativcly small ex][teu8e iu- 
curred in raising. 

There has existed from early times a 8i>ecial authority for the 
government of the Thames. A statute as far lioek as 1393, the 
17th Richard II., cap. 9, recites that it had been grunted to 
the citizens of London b^ the king's progenitors to remove all 
the weirs on the waters ot Thames, and to leave the punishment 
thereof relating to the king, and it then grants to the Lord Mayor 
the enforcement of the {taiticular provisions of the statute itself. 
The Lord Mayor for the next four centuries after the date of the 
statute enforaed hw powers through the medium of his water 
bailiifs, till, in 1771, a committee of the Corjionition of Loudon 
took under their charge the details of the work. This system con- 
tinued till 1857, when an Act of Parliament was passed estab- 
lishing the Thames Conservancy Board. The powers of this body 
have been enlarged by subsequent Acts of Parliament, and its con- 
stitution was varied in 1864 and 1866, and a^iii in 1694, wlien it 
was greatly increased in num tiers and placed on a more popular 
basis. The jurisdiction of the river above Staines was formerly 
under a very numerous body of commissioners, and was only trans- 
ferred to tho Conservancy iWrd in the year 1866. 

A word sliould bo added on the name of the Thames. Camden 
gave currency to the derivation of the word from the combina- 
tion of the names Thame and Isis. !Now it can lie shown conclu- 
sively tliat the river has borne its present designation from tho 
earliest times. We have tho testimony of Caesar v. 11) w'ho 
says that at the time of his invasion of Britain it was called 
Tarnesis. Dion Cassius (xl. 3) and Tacitus {Ann, xiv. 32) both call 
it Tamesa, and in no early authority is the name Isis used. In 
early Saxon times tho river was called Thamis, as may be seen in 
a grant before A. n. 675 to Chertsey Ablicy by the sub-king Frith- 
wald. In the first statute jiassod for improving the navi^tion of 
tho river near Oxford (21 Jac. 1.) it is called the river of Thaanes, 
and it was only in a statute of George 11. (1751) that the woid Isis 
appears. The name Isis has indeed the authority of Spenser as 
^plied to tho Thames in its courao above Dorchester {Faerie 
Queen, Bk. iv. canto xi. stanza 24), but Hkto is ample evidence to 
»bow that long bofora his time tho name of the river throughout 
its oourso was not Isis but Thames. The word Isis is jirobably an 
acadoinie rendering of Ouss^ or Isca, a common British river name, 
but there is no reason to aupjiose that it ever had much vogue 
except in poetry or in the iiiimediuto neighbourhood of Oxford. 

See Ordiiance flarvqf of Englaml for physical fryiturcs j Report 
of the Select Committee of the House of Commons on Thaiiies 
River Preservation, 1884 ; Reports of Royal CommisBious of 1892 
and 1898-99 on Metropolitan Water Sujiply ; Evidence given be- 
fore tho Royal Commission on the Port of London, 1900 ; Annual 
Reports of tho Coiiaei-vators of the River Thames ; Minutes of tlic 
London County Council. (j, h. Go.) 

Th’ftnay or Tanna (»a fort, or p(iUce-station), a 
town and district of British India, in tlio Konkan division 
of Bombay. The town is on the west of the Salsctte 
creek or Thana river, just where the Great Indian Peninsula 
railway crosses to the mainland, 21 miles from Bombay 
city. Population (1881), 14,456; (1891), 17,455 ; (1901), 
16,011. 

The district of Jhana, since the census of 1891, has been 
diminished by the transfer of about 200 villages to Kolaba. Pra- 
sent area, 3576 square miles; population, 819,580, sho^ng an 
averam density of 229 persons per square mile. In 1901 the 
population was 609,361, showing a decrease of 1 per cent. The 
land revenue and rates are Rs. 15, 06,077, the inciaeiioe of assess- 
ment being R. 1.4. 10 per acre; nnmber of police, 1052; children 
at school (1697-98), 15,046, being 1*96 per cent, of the total 
population ; registered death-rate (1897), 87*10 per 1000. (Culti- 
vated area (1607-98), 453,684 acres, of which 4593 were irrigated 
from wells. The staple crop is rice. Fishing supports many 
of the people, and the forests yield timber and other produce. 
Salt is largely manufactured by evaporation along the coast. At 
Kurla, in Safsette Island, there are 2 cotton mills, with 915 looms 
and 54,000 epindles, employing 4870 hands ; 4 rice mills ; 4 print- 
ing-presses, issuing 4 vernacular newspapers. The distnet is 
traversed throughout its length by the Bombay and Baroda Rail- 
way, and also crossed by the two branches of the Orest Indian 
Peninsula line. 

ThJUltIf a town of Germany, in Alaace-Loiraine, 
district of Upper Alsace, 16 miles 1^ rail west-north-west 
of Mulhausen. It is the seat of cotton, calico, silk, 
nachiiiery, and oOier industries. An excellent wine is 
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made. The (Roman Catholic) church of St Theobald 
(1351) is an elegant specimen of tho Gothic, and has a 
remarkably fine tower (1450-1516), 266 feet high. Above 
the town are the ruins of the castle of Engelburg, destroyed 
by Turenne in 1675. The town existed in the 10th 
century. Population (1885), 7464; (1900), 7618. 

Thar and Parkar, a district of British India, 
in the Sind province of Bombay. Area, 27 29 square miles ; 
population (1881), 203,344; (1891), 298,203, shown g 
an increase of 47 per cent., clue to the extension of irriga- 
tion; average density, 23 jjersons per square mile, com- 
pared with CO for Sind generally. In 1901 the popula- 
tion was 364,168, showing a further increase of 22 per 
cent. 

The land revenue in 1697-98 was Rs.8,33,038, the incidence of 
assessment being R.1.7.3 per acre ; cultivated area, 767,786 acres, 
of which 320,538 were irrigated from Government canals ; number 
of police, 615 ; children at school, 3123, being 1 ’1 per cent, of the 
population; registered death-rate (1897), 19'.'>4 i>er 1000. The 
urinciiial cro]»s are millet, rice, oil-seeds, niiil cotton. Cultivation 
largely depends upon the control of the water i^liicli comes down 
tho canals and occasionally causes flood. Suit is found in two or 
three places. The western border of the district is entered by the 
railway from Haidarubad to Shailipalli, connected with tho Korth- 
Western main line by a bridge across tho Indus at Kotri, and 
with the Rajputaim system at Jodhpur. 

Umarkot, the administrative headquarters of the district, is on 
the edge of the desert. Ponulation (1881), 2828; (1891), 3702. 
Historically interesting as the birtli place of the emperor Akbnr 
in 1542, it is now a station on the railway from Haidurabad to 
Jodhpur, which has brought central India into direct connexion 
with the seaport of Karachi. 

ThSirancIty a town of Germany, romantically 
situated on tho Wilde Weisaeritz, 8J miles S.W, of 
Dresden, kingdom of Saxony, on the Drosden-Reiclienboch 
railway. It has a Protestant church, a higher-grade girls' 
school, and tho oldest academy of forestry in Germany, 
with about 90 sliidtuits. TJiarandt is a favourite summer 
resort of the Dresdeners, one of its princijial charms l^eing 
tlie magnificent beech wcM^ds wliich surround the little 
town. Population (1900), 2822. 

Tha.rra.waddyi a district of the Pegu division 
of Lower Burma, lying to tlie north of llangoon. Area, 
2851 square miles; ^Kipulation (1891), 339,240, living 
in 1458 villages; (1901), 395,870. They i»aid in 1898-99 
a revenue of Rs. 1 3, 15,648. 

Of tho population in 1891, 829,688 were Buddhists and Jains, 

, 2843 were llindus, 1674 MahommcdariH, 1877 aborigines, mostly 
Karens, and 3158 Christians, 2722 of whom woro natives, must of 
them Karens. Of the total area of 1,824,640 acres, 402,222 acres 
were cultivated in 1898-99. The rcniaiuch r was made up of forest 
land, 616,669 acres; laud not avnilable for cultivation, 213,421 
acras ; cultivable waste, 544,918 acres ; ami current fallow, 17,410 
acres. Tho rainfall in 1898 99 was 81 -61 inches. Tho railway 
runs through the centre of the ilistrict, and there are t<*n railway 
stations. The chief villages, with their i«»i)uhitioii *iu 1891, are 
ZigAn, 1256; Gyobingauk, 2960; ThouzA, 3653 ; Letpadan, 1576. 
The great bulk of the cultivation is rice. 

ThatOn, a district in the Tmiasscrim division of . 
Low^er Burma. Area, 6089 square miles; population 
(1891), 266,620; (1901), 340,356. It was formerly a 
subdivision of the Amherst district, but was formed out 
of part of that and of the Shwegyin district which has 
now ceased to exist. There w'ere 922 villages in 1898-99, 
and they paid a revenue of Rs, 15,36,381. 

The population was made up in 1891 of BiuMliists and 
Jains, 247,662; aborigines, mostly Karens, 7338; Hindus, 6092; 
Mahommedans, 3814; and Christians, 1714, mostol them natives. 

Of the toUl area of 8,256,890 acres, 529,826 acres wera cultivated 
in 1898-99. Of the wmainder 152,031 acres were forests, 1,7W,703 
were uncultivable, 811,590 were available for cultivation, and there 
ware 12,740 acres of current fallow. The rainfall in 1898-99 was 
181 *84 inchfi. The headquarUre town Th atOn had a poimlation of 
9688 in 1891. The jjreat bulk of the cultivation is rice, but a good 
deal of tobacco also is grown. 

* S. IX. — 34 
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Thaxter. Oalla (1836-1894), American poet, 
was born at rortsinouth, New Hampshire, 29th June 
1836. Her father, Thomas B. Laighton, became offended 
with some of his associates in state politics, and retired 
to the barren and isolated IsIcjs of Shoals (ten miles off 
Portsmouth), where ho was keeper of the lighthouse; 
and his daughtor^s girlhood was therefore spent in 
marine surroundings, wliich gave character to the best 
of the verso she afterwards WTote. Her poems, mainly in 
lyrical form, deal with the beacon-light, the sea-storm, 
the glint of sjiils, the sandpiper, the iiow'er among 
the rocks, &c., in characteristic and sympathetic fidelity, 
constituting an interesting addition to American place 
literature. She wrote prose sketches of life and scenery, 
Amtmxf the Isles of Shoals (1873), stories and ^Kiems for 
children, and letters ; but her best work is that described 
above, and contained in the complete (1896) edition of her 
poems, edited by Sarah Orne Jewett. She married Levi 
L. Thaxter, an interpreter of Browning’s poetry, in 
1851, silent most of her life on Apj)ledore, one of the 
Isles of Shoals, and died 26th August 1894. 

ThUyotllfiyOi a district in the Minbu division of 
Upper Burma. It was formerly in the Irrawaddy division 
of Lower Burma, but was transferred to Upiier Burma for 
administrative jnirposes in 1896. Area, 4750 square miles; 
population (1891), 250,161, living in 939 villages, and 
paying a revenue of 118.4,03,504 ; (1901), 239,877. 

The population was niado up in 1891 of Buddhists and Jains, 
226,732; aboriginal tribas, mostly Chins, 17,201 ; liiiidiis, 2524; 
Mahomriiodaus, 2149 ; iiiid Christians, 1465, of whom 545 were 
natives. The area is 1,584,080 acres. Of this in 1898-99 only 
112,146 acres were cultivated, 296,320 acres were under forests, 
664,928 acres were uot available for cultivation, 544,535 acres were 
cultivable, and tliere were 16,151 acres of current fallow. The 
total rainfall in 1898-99 was 26*3 inches. The chief towns are 
Thayotinyo and Allanmvo, on oj)po.sito hanks of tlie Irrawaddy. 
In i891 Tliayetinyo had 17,101 inhabitants, and Allanmyo 9012. 
There is now only a wing of a British regiment stationed here. 
There is a central gaol capable of containing 1214 prisoners. The 
bulk of the cultivation is rice, but In 1898-99 there were 3935 acres 
under tobacco. There are 256,256 acres of reserved forest. Three 
oil-wells wore sunk iii 1883 at Pedaukpin, but they were found 
unprofitable and abandoued. 

TheInnI, called by tbo Shans ITsenwi, and also 
officially so designated, but Ixjtter known by the Bur- 
manized name of Theiuni. It was by far the largest of the 
cis-Salweeu Shan shitcs, and at one tinto iiududed not 
only all the territory of the present states of North and 
South Hsonwi, but also Kchsi Mansam, Mcing Hsu, Mong 
Sang, and Mong Nawng, bt?.sides having a sort of pro- 
tectorate over Mang Lon and other Wa states east of the 
Salween. These had, however, fallen aw^ay in Burmese 
times, and at the period l)ofore the British annexation 
Theinni w'as divided into five parts by nanm ; but there 
was no centnil authority, and the whole state was in 
hopeless disorder. This continued until the appearance 
of British troops in March 1888, when it was divided 
into two states— -North Theinni, w’hich was assigned to a 
successful adventurer, Khun Hsang, of T6n Hong, and 
South Theiuni, which went to Nawmong, of the old Shan 
ruling liouse. North Theiuni has an approximate area 
of 6330 stjuaro miles, and a ]>opulation estimated at 
118,000 persons, living in 1500 villages, divided among 
76 districts. South Theinni has an approximate area of 
5000 square miles, and a x>opulatiou estimated in 1897 
at 57,223. 

The northern part of North Theinni is a mass of hills affected 
by the geological fault which has produced tlie rift that forms the 
Nam or Mjit-n^ valley, and has thrown up a series of 

S d ranges which extend northwards to the Shweli (Lung 
), without altogetlier destroying the north and south treiia 
is the oharaoteristio of the Shan hills as a whole. In 
the valleys between these hills are numerous tracts under rioe 


cultivation, some circular or oval, some mere ribands along the river 
banks. The southern portion has much more flat land, along the 
line of the Nam Tu, its tributaries the Nam Yao and the Nam 
Nim, and the Nam Yek flowing into the Salween. This was for- 
merly thickly 2 >opulatod, and still remains the most valuable 
portion of the state. A range ruiiiiiiig westwards from the Salween, 
and marking the soiithcni border of the rift in the hills, divides 
North from South Theinni. Both north and south of the Nam 
Tu there are many j^caks wliich rise to 6000 feet, and several over 
7000 feet. The northern ])ortion is almost consistent enough in 
its altitude of about 4000 feet to be called a jilateau. It has large, 
grassy, upland downs. This part of the state has fallen almost 
entirely into the hands of the Kachiiis. The Shans are found in 
the Nam Mao (Shweli or Lung Kiaug) valley, and in the Nam Tu 
and other valleys in the southern i»art of the state. The lino of 
the Nam Mao is the lowest })ortion of North Theiuni, being little 
over 2000 feet above sea-level. The southern valleys are about 
500 or more feet higher. South Theiuni is practically bisected by 
the huge mass of Loi Ling, nearly 9000 feet above sea-level, and 
by the spurn which that iieak .sonrls north and south. Apart from 
this it consists of broken hill-country of no great height, or open 
rolling downs, the latter chiefly in the eastern half of the state. 
It is watered by numerous streams, of which the chief is the Nam 
Pang, nn afllu<uit of the Salween. The chief river in the liorthern 
state, apart from the Salween, is the Nam Tu or Myit-ng6, which 
rises on the Irrawaddy- Salween watershed, not far from the latter 
river, and flows westwards through the state itilo Taungbuing or 
Thebaw, and eventually into the Irrawaddy at Aniarapura, The 
Nam Mao or Shweli only skirts the state, but it receives a con- 
siderable tributary, the Paw, which has its entire course in 
Tliciimi territory, and is largo enough to be barely fordable in tin? 
diy weather, ajid only jmssable by boats in the rains. The 
deforestation caused by yeara of upland cultivation has dried up 
many of the springs, but as a whole North Tlieinni is very well 
watered. Considerable deposits of coal, or rather of lignite, exist 
in both North and South Theinni, but do not appear to be of high 
quality. Gold is washed in many of the streams in a titful way. 
Limestone exists in large quantities. No valuable timber exists to 
any considerable extent. There is some teak in the N am Yao valley, 
and scattered wood-oil trees exist. Pine forests cover some of the 
ranges, but, as elsewhere in the Shan states, varieties of the oak 
and chestnut are tlie commonest forest trees. The climate of the 
state os a whole is temperate. In the plains of the uplands tht3ru 
are yearly frosts in January, Fcliniaiy, and Mareli, but in the 
greater iiart of the state the thermometer rarely fulls to freezing- 
point, and in the hut weather does not exceed ninety dcgives for 
any length of time. The average rainfall seems to bo about 60 
inches yearly. After the disruption of the ancient Slian empire at 
Tali by Kublai Klian, Theinni seems to have been tlio centre of 
the inaopciident Shan kingdom, with various capitals in the Shweli 
and Nam Tu valleys. This kingdom of Kawsainpi was ended by 
tbo Burmese about 1738, and the country was divided into 
vai’ious states, with apiH»intm(!iit oiilcrs from Ava. Numerous 
rebellious and civil wars have reduced Theinni from its position as 
the most iM)werful and ])opulou8 Shan state to a condition of fearful 
desolation. It has regained much population since the Britisli 
occiqmtion in 1888, but is still far from its old prosissrity. Much 
may be exacted from the cart roads that have been made, and 
from the Maiidalay-Kim Long Railway. 

llsENwi, the capital of North Theinni, contained 150 houses in 
1898, wiili a jjopiilatioii of about 800. It stands near the north 
bank of the Nam Tu. The ruins of the old capital lie at a short 
distance, and show it to liave been a largo ana well-built town, 
with a number of liouses variously estimated at from three to ten 
thousand. Mong Yai is the capital of South Theiuni. It num- 
bered 481 houses in 1897, with about 2000 inhabitants in the town 
and suburbs. Lashiu, the headquarters of tho Suporiiitendeiit of 
the Northern Shun State, is in North Theinni. Tlie races found 
in Theinni comprise Shans, Kouhins, Chinese, Burmese, Lihsaws, 
Wu, Pdaungs, and Yanglam. Tho Shans and Kachins vastly 
predominate, and aie nearly equal iu numbers. (j. g. So.) 

TheiSS (Hungarian, Tisza), a large affluent of the 
Danul)e, next to which it is the greatest river of Hungary. 
It springs in the north-eastern part of the Car^mthian 
Mountains, in the county of Mfiramaros, at a height of above 
2000 metres. By a quick fall it soon reaches the great 
Hungarian plain (Alfold), where it becomes slow, some- 
what muddy, and very tortuous. It flows into the Danube 
near Titel. Its len^ from source to mouth is, as the 
crow flics, only 455 kilometres, but its windings make its 
course about 1000 kilometres long. The floods formerly 
spread far and wide and caused immense damage; and 
in 1879 the town of Szegedin was almost destroy^ by 
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an inundation. Therefore the river is now strongly 
dammed. Formerly the Tisasa and its tributaries were 
fabulously rich in fish, but these have considerably 
dizninish^. There are numerous water-mills on the 
stream, which is navigable for rafts almost everywhere, 
but for steamers only downwai*d8 from Szolnok for a 
length of 338 kilometres. Its chief tributaries are the 
Bzamos, Korbs, Maros, Latorcza, and the Saj^. In its 
lower course it is joined to the Danube by the Francis- 
Joseph canal crowing the county of Bdcs-Bodrog. A 
canal connecting Budapest wdth the Tisza is projected. 
As a purely Hungarian river, having its entire course 
within the frontiers of the country, the Tisza plays a 
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r ERAPEUTICS is that branch of medicine which 
deals with the means employed to cure disease if 
possible, or to control and lessen its evil results when a 
cure is imix)ssible. The cure which is sought for may 
either be symptomatic or radical. Various morbid condi- 
tions of the body generally may give rise to different 
symptoms. Thus a gouty condition may manifest itself 
in one man as pczoma of the skin, giving rise to redness 
and intense itching; in another as neuralgia, causing most 
severe pain ; in a third as bronchitis, producing a dis- 
tressing cough; in a fourth as dyspepsia, giving rise to 
flatulence and intestinal disturbance; and in a fifth as 
inflammation of the great toe, accompanied by redness, 
swelling, and pain. The therapeutic measures employed 
in these different cases may bi* directed towards alleviating 
the symptoms, such as itching, ]>ain, cough, and swelling, 
in which case the treatment will be merely symptmnatic ; 
or they may be directed tow'ards removing the root of the 
disease, viz., the gouty condition underlying them all, and 
thus effecting a radical cure. It very frequently hapjiens 
that we do not know wrhat the underlying condition is, and 
we are forced simply tp relieve as best we can the most 
prominent and most distressing symptoms. Tn symptom- 
atic treatment wc are frequently obliged to use remedies 
BmpMcmt i>t?cause wo know they have done good 

mad before in similar cases, and wo expect them to 
RmtioaaJ do s(j again without having the least idea of 
tnatmmat. Thus in acute gout the most 

common and most trusted remedy for removing the pain 
is colchicum, but at present w^e do not know what action 
it has u|>on tlie system, or why it gives so much ease in 
the pain of gout while it has comparatively little effect 
upon pain due to other causes. This plan of treatment 
is termed empirical. It is a useful method, and is often 
very satisfactory, but it has the disadvantage that it 
admits of but little progress, and when a trusted empirical 
remedy fails we do .not knowr precisely in what direction 
to look for a substitute. In contradistinction to em]nrical 
we have rational therajxjutics, by which we mean the 
application of a remedy whose mode of action wo know 
more or less perfectly in diseased conditions, the nature 
of which we also understand more or loss fully. As an 
example may bo taken the use of nitrite of amyl in angina 
pectoris. It has been found that in many cases of this 
disease the pressure of blood within the arteries becomes 
increased, probably from spasmodic contraction of the 
arteries themselves. Nitrite of amyl has the power of 
dilating the arteries ; it has consequently been employed 
with much success in lowering the blood pressure and 
removing t)ie pain in angina pectoris. But such rational 
knowledge as this not only enables us to remove pain 
At the time, but helps us to prevent its recurrence. For 
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considerable part in Hungarian literature and popular 
poetry. 

Theodosia (formerly Kafpa), a seaport and water- 
ing-place of Russia, on the south-east coast of Crimea, 
75 miles by branch line from Jarkoi junction on the 
SelMistojK)! Railway, and 181 miles from Sebastopol. Its 
roadstead is the best in Crimea after Sebastopol, and very 
seldom freezes in winter. It has gained much of the trade 
of Sebasto}tol since that tow’ii was made a military port in 
1894, and the vahio of its exports, principally grain and 
animal products, is increasing year by year. Population 
(1897), 27,238. 
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on the one hand knowledge of the fact that nitrite of 
amyl lessons blood pressure has led to the successful 
employment of other nitrites and bodies having a similar 
action, and on the otlicr the knowledge that increased 
blood pressure tends to cause anginal i)aiTi leads to the 
prohibition of any strain, any f<»od, any exposure to cold, 
and also of any medicines which would unduly raise the 
blood pressure. Here we notice one of the greatest 
advantages of rational over empirical therapeutics. In 
cases of angina, while the resisttineo op])(^sed to the action 
of the heart by sjiasm in the vessels may \)0 great, the 
heart itself may be feeble, and it ma}*^ therefore be 
necessary to give some rennody which will increase the 
IK)wer of the heart. But if such a remedy were given 
alone it might, and probably would, act on the arteries 
as w('ll as the heart, and by causing the contraction of 
the vessels do more harm than good. But if wc know 
what remedies will increasc^ the power of the heart and 
W'liat will lessen resistance in the vesst'ls, wc may combine 
them ami thus obtain tlie objects w^c desired, viz., removal 
of the pain, l)etter action of the heart, and more perfect 
circulation. 

The testing of ideas by observation and experiment 
which was begun in anatomy by Vesalius, and by Harvey 
in ]»]iysiology, was applied by Morgagni to 
alterations in the organs produced by disease, 
by Bicliat to the tissues, and })y Virchow to the 
cell. The study of disease in the living body may be said 
to have Ix^eii begun by John Hunter {Envy. Jirif., 9th 
edition, i. p. 815, xii. p. 38f), xv. j). 816, xxii. p. 676), de- 
veloped by J^Iagendie, Claude Bernard, Browri-Sdquard, and 
others. Of late years enormous inijailse has been given 
to our know ledge of the causation of disease by microbes, 
through the w^orks of Casjiard, who injected putrid matter 
into the veins of a living animal ; by Villemin, who discovered 
that tuberculosis is infective; by Davaine; and especially by 
Pasteur, Kocli, and others too numerous to mention, who 
have worked, and are still working, at the microbic causa- 
tion of disease with marvellous success. The natural end 
of life is that all the organs should become old and gradu- 
ally decay at the same time, so that at the last the indi- 
vidual should become less and less active, weaker and 
weaker, and finally die without any definite disease, 
without pain and without struggle. But this is excep- 
tional, and generally one part gives way Indore another, 
either on account of one part being naturally wx*aker 
or of one part having been overtaxed or more severely 
attacked by some injurious external influence, or by some 
undue preponderance of another part of the body itself 
For health consists in a due projwrtion between the action 
of all the different parts of the body, and if one |)art be 
unnaturally strong it may lead to injury or death. Thus 
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a very strong heart, although it may be useful to its 
possessor for many years, driving the blood rajiidly through 
the vessels, and supplying all his tisaucis with such abun- 
dant nutriment as to enable him to endure great exertion, 
mental or liodily, may in the end cause death by bursting 
a vossel in the brain, which might have resisted the 
pressure of a hjebler circulation for years longer. On 
the other hand, a heart that is too feeble may 
/!l§bStt 0 MM cai^ its owmer^s death by its inability to carry 
or«jrcM- on 'tlie circulation against increased resistance. 
alvemctloa This may occur suddenly, as when the i-esistance 
^itb^bod^ is increased in the arterial system by a sudden 
® ^ exertion or strain, and more slowly when the 

resistance is increased in the jiulmonary circulation by 
inflammation of the respiratory passages. The thyroid 
gland, which is situated in front of tiie nock, yields a 
secretion wliich passes into the blood and there tends 
to maintain a state of moderate dilatation in the blood- 
vessels and of oxidization in the tissues, so that the 
circulation remains good and the body-lieat and muscular 
activity remain well maintained. Wlicn this gland be- 
comes enlarged, and its secretion consequently increases, 
the vessels dilate, the heart Ijeats mon'. rapidly, the skin 
becomes too hot, the nervous systtiiri Ijecomes irritable, 
and tremors occur in the limbs. On the other hand, when 
it becomes atrojjhicd the circulation Ix^comcs feeljle, the 
face heavy aiid dull, the i»iiticnt suflera from cold, the 
features gr(»w lurnjnsh, ment«l processes l)ecome sluggish, 
and lw)dily vigour diminishes. 

Disease of the whole bedy may thus ha produced by 
over-action or under-action of some part of it, but such 
causes of disease are slight as compared with tlio efF<»ct of 
external noxious influences, and more especially the olTect of 
microlKis. These enter the body through various channels, 
and once th(?y have effected a lodgment they grow, mul- 
tiply, and give rise to various poisons which attack and 
injiire or destroy different tissues or organs in tlio lK)dy. 
Various safeguards arc provided by Nature tx) prevent 
their entrance. On the skin wo have a thick epidermis 
through which microbes cannot pass, although 
^ *■ if an entrance is obtained for tliem by a ]»rick or 
cut they may readily grow in the tissues l)elow and spread 
from them throughout the whole body. They pass more 
readily through mucous membranes, but almost every one 
of these is provided not only with a coating of mucus, 
which obstructs their passage, but with some reflex 
mechanism which tends to remove them. Thus irritation 
of the oyo causes winking and secretion of tears, by 
which the irritant is removed ; irritation of the nose 
causes snox^zing; of the air-jmssages, coughing; of the 
stomach, vomiting ; and of the intestines, diarrhoea. Even 
when they have passc'd through the mucous membranes 
and enter the blcx)d they are met, in some instances, by 
a toxic action of the bloo<l itself upon them ; and in others 
they are attacked by the white corpuscles, w’hich destroy 
them, eat them up, and digi^st them, the process being 
known as ])hagt)cyto8is. Moreover, tlie products of 
microbic secretion tend to produce fever. The high 
temi>oratliro characteristic of this condition is no doubt 
injurioas to the borly itself, but it is fi-equently more so 
to the microbe which has invaded the organism ; and thus 
fever, instead of now lieing regarded as a morbnl condition 
to be suppressed by every means in our power, is con- 
sidered to be a reaction of tho^ organism tending to 
protect it by destroying the infljetion. 3^>ut it must be 
kept within limits, lest it should of itself cause death, 
and here again we see the difference between empirical 
and rational medicine. 

* Fever is not to be Ic^ed upon as an unmitigated evil, 
to be removed if but rather as a defensive 
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mechanism by which the organism may prevent invasion 
from noxious microbes. Nevertheless, as in a campaign 
the generaPs plan may be spoiled by too hasty or too 
eager action on the part of some of his troops, so the de- 
fensive arrangement carried to excess may prove injurious 
or fatal to the organism. Thus too great a rise of tem- 
perature in fever may kill the patient; and the aim of 
therapeutics is to restrain the temperature within proper 
limits, neither allowing it to rise too high nor to fall too 
low. The old ydan of lowering it by means of cold baths 
was known to Musa, the physician of Augustus, and by 
it he saved the emperor’s life; but the same treatment 
killed the emi>eror’s nephew. 

The introduction of the clinical thermometer, which 
allows ns to ascertain exactly the amount to which the 
temperature rises in fever or to which it is reduced by 
antipyretic measures, is to the physician like the compass 
to the sailor, and allows him to steer safely between two 
extremes (Hydropathy, Fncy. Brit., 9th edition, vol 
xii.). After the stniggle between the organism and the 
microbes is over, even when it has ended victoriously for 
the former, injuries are left behind which require repair. 
Every one has noticed after prolonged fever how thin and 
vreak tlio patient is, and both the muscular and nervous 
jx)wer throughout the whole body are sadly in want of 
repair. Where there has been local mischief due to 
inflammation the dead leucocytes must be remove<l, and 
this is done either by tbeir being converted into pus in 
one mass (Pathology, vol. xviii. pp. 365 and 400), and 
making their way through the tissues to the nearest 
surface, wlu‘thcr of skin or mucous membrane, from which 
it can l)C discharged, or they may undergo a jirocess of 
fatty degeneration and absorption, leaving bcihind in some 
cases cbeesy matter, in others bard connective tissue. 

Poisons formed by microbes are partly eliminated by 
the kidneys, partly by the mucous membrane of the 
stomach and intestines, and possibly also by the skin. In 
days of old free elimination by these channels was looked 
upon as a sign of returning health, and was termed a 
critical ” diuresis, diarrhoea, or sweating, according to the 
channel through which the eliminative act had occurred. 

By therapeutic measures we strive to limit as far as 
jiossible the entry of injurious microbes into the organism, 
to cxj)ol or destroy them and their harmful jiroducts, and to 
maintain the strength of the organism itself. One of the 
influences which is most injurious to the body, and favours 
most the invasion of microbes, is chill. So much is this 
the case that some diseases which are now known to be 
duo to infection were formerly attributed entirely to the 
effect of cold. Thus pneumonia is now known to be due to 
the diplococcus pnoumonice, and yet its invasion occurs so 
frequently after a chill that it is almost impossible not to 
look upon chill and pneumonia as cause and effect The 
reason of this appears to be that the diplococcus is fre- 
quently present in the mouth or air-passages without 
giving rise to any symptoms; but when the patient is 
exposed to chill, and the tissues of the respiratory passages 
are thereby weakened, the diplococcus grows, multiplies, 
and gives rise to inflammation of the lungs. Even what 
are known as common colds are probably due chiefly to 
microbic infection aided by a chill, just like pneumonia. 
Thera|>eutic measures which are commonly adopted in the 
treatment of a cold have for their object to destroy the 
microlies before they penetrate fairly into the organism, 
and to restore the bdance of the circulation and increase 
the strength of the invaded parts. Thus carbolic acid or 
carbolized ammonia are sniffed into the nose to destroy 
the microbes there, or the nose is washed out by an anti- 
septic solution as a nasal douche ; bismuth or morphine 
are insufilated, or zinc ointment is applied, to cover the 
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mucoua membrane, and protect it from further irritation ; 
and various antiseptic gargles, paints, and powders applied 
to the pharynx in order to prevent the microbic intlaimna- 
tion from extending to the pharynx and down tlie trachea 
and bronchi, for many a severe bronchitis begins first by 
Bnee 2 dng and nasal irritation. Sometimes the patient is 
put to bed and the circulation is encouraged, especially 
on the surface of the body, by the use of hot spirits and 
water, or opium and ipecacuanha (Diaphoretics, Eiwy, 
BriU^ 9th edition, vol. vii.), while the outside of the 
nose is protected^ to a certain extent from loss of heat, 
and consequent irritation, by smearing it with a tallow 
candle or rubbing some ointment over the skin. At tlie 
same time, if the throat has begun to show signs of being 
involved, a liot poultice or wet jiack is applied to the neck. 

Both inflammation and fever are j>rotective i)rocesses 
calculated to defend the organism against ilie attacks 
of microbes. But protective processes misdirected or 
carried to excess may become injurious or even dangerous 
to the organism. As an instance of misdirection^ we may 
take the irritation which remains in the eye after a 
])article of dust has been removed, or the itching of the 
skin which occurs in eczema. The irritation of the con- 
junctiva caused by dust leads to winking t)f the eyelids, 
lachrymation, and rubbing, wliich tend to remove it ; but 
after the dust lias boon removed violent rubliiiig tends 
rather to keep up the irritation ; and sometimes, if the 
jiarticle of dust remains under the eyelid and is sharp and 
angular, the j^roceas of rubbing may cause it tt) injure 
the conjunctiva much more than if it were loft alone. 
In the same way itching is often caused by the presence 
of insects or other irritants upon the skin, and it tends 
reflexly to cause rubbing, which is useful by removing the 
iiTitaiit. But when the irritation is situated in the skin 
itself, as in eczema, the scratching tends to increase in- 
flammation, and makes the irritation worse, lii the 
same way, the rt^fiex act of coughing is useful in removing 
either foreign bodies or excessive secretion from the air- 
passages ; but when the mucous inoinbrano of tlui respira- 
tory tract is irritated and inflamed, it produces a feeling of 
tickling and a desire to cough sometimes very violently ; 
yet the coughing simjfly tends to exhaust the jiaticnt, 
hocauser tliere is really little or nothing to bring up. The 
same is the case in inflammation of the lung substance 
itself. As ail example of excessive action wo may Uiko 
sneezing, which is calculated to remove irritants from tlie 
nose, but when too powerful may cause the ])atient to 
burst a blood-vessel. In jihthisis also, although there 
may be some expectoration tu bring up, yet a good deal 
of the irritation is in the lung substance, and the efforts 
of coughing are far greater and more continuous than 
are required for tho removal of expectoration, and they 
simply exhaust the ]>atient. Li inflammation of tho 
stomach also such continuous vomiting occasionally CK'curs 
that the patient’s life is in danger by his inability to 
retain food ; and similar danger also occum fix)in inflam- 
mation of the intestines and consequent diarrhoea. 

We will next take the various parts of the body, and 
consider more in detail tlie thera|)eutic measures most 
commonly employed in the treatment of their 
nmum defensive powers of the body 

against microbes, when actually on or in it, 
may be classed as means (1) of passive defence, (2) 
of active defence, and (3) of rejiair. Besides these, 
however, we must consider the protection of the wliole 
body from injury caused by (a) inaction, (^) or over- 
action, or (e) weakness of any one of its parts. The 
means of passive and active defence are sometimes so 
closely associated that it is difficult to distinguish between 
them. Thus if a little diphtheritic sputum were coughed 


into a person’s eye, or some blood containing anthrax 
bacilli were to touch a raw siKit upon the hand, the 
removal of microbes in either case by washing with 
simjile water might be regarded as a moans of passive 
defence, whilst washing th(*m away with an antiseptic 
lotion might be regarded as active defence, because tho 
antiseptic would tend not only to remote but to destroy 
the micj-obes. In the same w'ay, •washing the skin with 
spirit would tend to . harden the epidermis and thus 
prevent the entrance of microbes ; and the ajiplication of 
an ointment to an abrasion would have a similar action. 
But by the addition of some antiseptic to the ointment 
its defensive action would bo converted from passive to 
active, and its power to prc\'ent infection would become 
greater ; and if inflammation had already set up in the 
skin, the addition of iq>iuin, belladonna, or cocaine Avould 
lessen local pain ; and an astringcjiit, either metallic 
or organic, would restrain iiifliimiiiatu)n and accelerate 
re])air. Tlie thickening of the epidermis in the liands 
and feet, which oc(‘.urs from constant use, is Nature’s pro- 
vision for meeting the extra wear to wliicli these parts are 
subjected by much use ; but pressure is apt to cause the 
defensive process U) be carried too far, and to lead to corns, 
which give rise to much ]>ain and arini»yaijce. To remove 
these salicylic acid dissolved in flexible collodion is now 
generally employed. 'When tliis is ijainted upon the part 
the corn usually peels off in a day or two, and the jiatient 
is cured. 

But tho object of therapmtics is not merely to cure. It 
is, in the words of tin* old formula, “Curare, cito, tuto et 
jucunde,” to cure quickly, safely, and pleasantly. 

There are therefore in most iirescrijitions (1) 
a basis or ciiief ingreilient intended to cure 
{curare\ (2) an adjuvant to assist its action and make it 
euro quickly {trito\ (3) a corrective to ])n‘vent or lessen any 
undesirable effect and (4) a vehicle or excipient 

to make it suitable for administration and pleasant to 
tho patient In the remedy just mentioned the 

salicylic acid forms the basis ; but sometimes chloride of 
zinc or lactic acid is added to it to make it act more 
quickly, and these are the adjuvants. Extract of bella- 
donna is added to lessen tho pain which nnght occur 
during the removal of the corn, and this acts as a 
corrective, while the flexible collodion forms a moans 
of applying it conveniently, and constitutes the vehicle. 

The surface of the skin may be invaded by i)anisitic 
organisms and may exhibit s]K)ts, which are removed by 
something wdiich will destroy the j>arjisite, such as oint- 
ments containing mercurial salts, lu j>soriasis the epider- 
mis sepaiates in flakes at various sj)Ots which 
liave not been subji3Ctccl to jiressure, and to cure 
it ointment contiiiiiing tar or other i»roducts of 
the dry distillation of wood is em]>loy<jd. When the true 
skin is inflamed various appeaninces may arise, according 
to tho intensity and extent of the inflammation, and tho 
eruption may be piimlar, V(*sicular, j)U8tular, tulxjrcular, 
bulbous, or ulcerative. To lessen irritation the skin is 
jirotected by dusting j)owders, such as oxide ot zinc, 
starch, fuller’s earth, «fcc., or by ointments. Irritation is 
lessoned by lotions conUining substances that w'ill 
diminish irritability of the nerve-endings and skin, such 
as carbolic acid, hydrocyanic acid, inorjJiim^ or ojiimn, 
cocaine, belladonna or atropine. Where the surface is 
ulcerated it may be protecUid from extiM-nal violence and 
placed under favourable conditions for healing by covering 
it with lint moistcnell' witli water and with oil-silk over 
it to prevent evaj)oration. If the granulations tend to 
become too abundant, some astringent, such as sulphate of 
copper or sulphate of zinc, is addtfd t-f) the water. On t)i6 
other hand, when the ulcemt^ is old and the circulation 
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through it poor, the aim of the therapeutist is to i^waken 
the normal reparative process, to bring about increased 
circulation and increased tissue change, and thereby insure 
healing. For this reason a blister is placed upon the 
callous ulcer, which heals with the fresh inflammation 
thus excited. 

The treatment of inflammation of mucous membrane is 
based upon the same j)rinciples as inflammation of the 
skin, and there too we usually associate means (1) for re- 
moving microbes, (2) for destroying them, (3) for lessening 
the irritation they produce, and (4) for repairing any mis- 
chief they have done. Thus in the eye and ear, lotions 
containing an antiseptic, a sedative, and an astringent 
are very generally used. For inflammation of the mouth a 
similar combination is used as a mouth wash, in the throat 
as a gargle, and in the nose as a wash and sometimes as 
an ointment or spray, the ointment possessing the advantage 
of protecting the delicate nasal mucous membrane from 
irritation by stopping the entrance of irritant dust into 
the nasal cavities. In the stomach wo aid the vomiting 
by which microbes or the products of decomposition of 
food are usually eliminated by giving to the patient 
repeated draughts of hot water so as to wash the stomach 
clean. Frequently this is suflicient ; but if the stomach 
refuses to eject its objectionable contents, we may either 
give an emetic or wash it out by means of a stomach- 
pump or syphon. Similar ]iroceduro8 are used for the 
intestine, and one of the best methods of treating the 
diarrhoea consequent upon the presence of irritating 
substances in the intestinal canal is to give a dose of 
castor-oil together with a few drops of laudanum. Jly 
means of the castor-oil the irritating substances are re- 
moved, and tlio laudanum which is mixed with the jiurga- 
tive soothes the intestine. Even in cases of very acute 
intestinal <liseases similar treatment is now pursued, and 
instead of treating dysentery simjily by sedatives or 
astringents, an eliminative treatment by means of sulphate 
of magnesia is largely employed. After the irritant lias 
been removed either from the stomach or intestine, a 
feeling of irritation of the mucous membrane may remain, 
and sickness, diarrhma, or pain may continue in the 
stomach and intestine although the irritant is no longer 
present within them, just as the flow of tears and desire 
to rub may remain in the eye after the piece of grit which 
has occasioned it may have been removed. The condition 
which remains after the irritant has been removed is one 
of inflammation more or less intense. The process of in- 
flammation is a defensive one, but if carried too far may 
prove injurious. 

For the purpose of chocking the inflammatory pro- 
cesses and lessening discharge from mucous membranes 
astringents are employed. Some of these are of mineral 
and some of vegetable origin, but they almost all possess 
one choniical proj>orty in common, namely, they precipi- 
tate albumin. This jiower is iK»ssesaed alike by a glass 
of brandy, by solution of lime, soluble salts of zinc, copper, 
or silver, by tannic and gallic acids, as well as vegetable 
juices and extracts which contain them. The strength of 
the astringent application and the mode of its administra- 
tion are varied according to the didicacy and jwsition of 
the mucous membrane affected. Thus to the eye we may 
use a solution of sulphate of zinc of half a grain to the 
ounce, w-hile to the ear, urethra, or vagina a solution of 
four to eight grains or oven more may be applied. For 
the stomach and intestines we employ the same drug in 
the fonn of a pill ; and when it is desired to act especially 
upon the intestines, the pills are made of a harder con- 
sistence or less soluble pre|>aration, or are covered with 
knatin, so that they may not act much, if at all, upon the 
stomkeh while passing through it before reaching the 


intestines. The heat which occurs in Inflamed parts ia 
chiefly due to the larger amount of blood circulating^ 
the part on account of the dilatation of the vessels, 
pain is due to stretching of the nerve fibrils or compres- 
sion of them by the turgid vessels in the swollen tissues. 
This latter cause is chiefly observed when the tissues are 
of a very unyielding character ; for example, when the in- 
flammation occurs in a bone or under a thick fibrous and 
unyielding membrane. The swelling, heat, and pain may 
sometimes be relieved by mere change of position altering 
the flow of blood to the inflamed i)art. Thus when in- 
flammation occurs in the finger, as in a whitlow, the pain 
is not only constantly severe, but it is increased by every 
pulsation of the heart, and thus has a throbbing character. 
By raising the hand nearly to a level with the head both 
the constant pain and the severity of the throbs may be 
relieved, as the blood is not sent with such great force 
into the arteries and returns more readily through the 
veins. In other parts of the body the same relief may be 
obtained by raising the inflamed part as high as possible. 
Belief is frequently given also both by heat and cold, 
and at first sight it seems strange that agents having 
such an opposite action should eaidi produce a similar 
effect. The reason probably is that the application of 
cold causes contraction of the arteries leading to the in- 
flamed part, while heat by dilating the vessels around 
forms a side channel through w hich the blood passes, the 
tension in the seat of inflammation being thus lessen^ in 
both cases. When the inflammation occurs in soft parts 
where the surrounding vessels can be readily dilated, heat 
often affords more relief to the jiain than cold, but w^hen 
the inflammation is in a bone or in unyielding fibrous 
tissues, cold generally gi%'es more relief. For example, 
the pain of a gum-boil is generally relieved more by 
warmth, because the yielding tissues of the gum, mouth, 
and check can be readily relaxed by heat and their vessels 
dilated j but when the pain is dependent upon inflamma- 
tion in the hard unyielding socket of a tooth, cold gene- 
rally gives greater relief. The removal of blood, either by 
incision or by the apjdication of leechis, sometimes gives 
considerable relief to the pain and tension of inflamed 
parts. Blisters apjdied at sonic distance from inflamed 
parts are also sometimes useful; and probably they 
produce this good effect by causing a r(*flex contraction of 
the arteries in the inflamed part, and thus acting like a 
cold application. Certain drugs liave the power of reliev- 
ing inflammation by slowing the heart and rendering its 
impulse more feeble. Amongst those are to be classed 
small doses of aconite and colchicum ; the former especi- 
ally tends to lessen the process of inflammation generally, 
when it is not too severe. There can be little doubt that 
the intensity of inflammation frequently depends very 
much on the condition of the blood, and that by altering 
the blood inflammation may be lessened. Thus free 
purgation, and especially purgation by cholagogues and 
salines, has long been recognized as a useful means of 
reducing the inflammatory proei'ss. For example, a 
merciuial pill at night, followed by salts and senna in the 
morning, will often relieve the pain in toothache or gum- 
boil, and lessen inflammation not only in the mouth, but 
other parts of the body as well. Such remedies are 
termed anUphlogisiic. Venesection at one time was 
highly esteemed as an antiplilogistic measure, and while 
it is possible that it has now fallen too much into disuse, 
there can be no doubt that at one time it w’as very greatly 
; abused, and w^as carried to such an excess as to kill many 
patients who would have recovered j>crfectly had they 
been let alone. Although the high temperature in an 
inflamed port is chiefly due to the increased circulation of 
blood in it^ yet the presence of inflammation appears to 
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cause increased formation of heat either in the inflamed 
part itself or in the body generally, because we rarely find 
inflammation exist to any extent without the temperature 
of the body being raised and a febrile condition produced. 
(See Fever.) 

Two very old remedies for fever are acetate of ammonia 
and nitrous ether. These were formerly given empirh 
cally, simply because they had been found to 
do good. Now we can see the reason for their 
administration, because the nitrous ether, consisting 
chiefly of ethyl nitrite, dilates the sui)erficial vessels and 
thus allows greater escape of heat from the surface ; while 
acetate of ammonia, by acting as a diaphoretic and stimu- 
lating the secretion of sweat, increases the loss of heat 
by evaporation. When a patient is covered with several 
blankets, loss of heat from the surface both by radiation 
and evaporation is to a great extent prevented, but if a 
cradle be placed over him, so as to raise the bedclothes 
and allow of free circulation of air around his body, both 
radiation and evaporation will bo increased and the 
temperature consequently lowered. If his body be left 
uncovered except by the sheet or blanket thrown over 
the cradle, the less of heat is still greater, and it may be 
much increased by sponging the surface with either hot 
or cold water so as to leave it slightly moist and increase 
evaporation. The temixirature may be still further re- 
duced by placing vessels tilled with ice inside the criullo. 
When tlio patient is very restless, so that cradling is 
impossible, a wet pack may be employed, a sheet wTung 
out of cold Avater being wrapped round him, and over 
this a blanket. The pack has the double ettbet of 
r(‘straining his movements and thus lessening the produc- 
tion of heat, while at the same time it dilates the vessels 
of the skin and produces loss of heat. The restraint 
which it imposes and the equal distribution of heat 
over the surface frequently cause sleep quickly in 
patients who have previously been wildly delirious and 
entirely sleepless. When the temperature continues to 
rise in spite of wot sponging and cradling, recourse must 
1x3 had to the cold bath. The bath should lie brought to 
the bedside and the ixitiont, WTai)ped in a sheet, should be 
lifted into it by two attendants. The water should Ixs at 
the temperature of 90'' and gradually reduced by the re- 
moval of liot water and displacement by cold, until tlio 
temperature of the patient as taken in the mouth is re- 
duced to about 99^® or 99“. After this the i)atient should 
be taken out and again put into bed. It is inadvisable 
to lower the temperature quite to the normal while the 
patient is in the bath, as frequently it falls after his re- 
moval, and may fall so far as to induce collapse. In cases 
where no bath is available a large mackintosh sheet may 
be spread upon the Ixjd under the patient, the sides and 
top may be raised by pillows, and cold water may be ap- 
plied to the surface of the body with largo sponges. The 
mackintosh sheet forms a shallow bath, and the water 
may afterwards bo run off from it at the lower end of the 
bed. Another way of applying cold is to dij) an ordinary 
sheet into cold water, apjdy it for three or four minutes to 
the surface of the body, then remove it and replace it by 
another sheet while the first one is being dip|)cd in water. 
By the alternate use of the two sheets, or by the use of one 
quickly wrung out of cold water as soon as it becomes 
warm, the patient’s temperature may be rapidly reduced. 

There are a number of drugs which have a very power- 
ful action in lowering temperature. Most of these belong 
to the aromatic group of bodies, although one of them, 
antipyrin, belongs rather to the furfnrol group. Carbolic 
acid has an antipyretic action, but on account of its 
poisonous properties it cannot bo employed as an anti- 
pyretic. ^licylic acid has a strong antipyretic action, 
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and is most commonly used in the form of its sodium salt, 
which is much more soluble than the acid itself. Amongst 
other antipyretics, the moat important are quinine, phona- 
cetin, and antifebrin. These i»robably lessen fever by 
their action upon the nerve centres which regulate the 
temperature of the body, and partly by their peripheral 
action in causin^» the secretion of sweat. Very high fever 
in itself will c. use death, the fatal temperature in 
rabbits being 114 J“. Before death occurs the pulse and 
respiration become exceedingly rapid and weak, and 
complete unconsciousness seta in. That these symptoms 
are simply due to heat is shown by the fact that if the 
temperature Ixi quickly reduced by the application of cold 
the symptoms at once subside. But the delirium which is 
common in fever, although it may be partly due to rise of 
temperature, is very often due to poisons in the blood, 
for in some cases it occurs with quite a low temperature, 
lOr or 102% whcTeaa iji others the timiperature rises to 
104“ and 105“ with no delirium whatever. The presence 
of toxins in the blood not only atteets the brain, causing 
delirium, but also other organs, the heart and lung, and 
may cause fatal syncope or respiratory failure. 

Many years ago Dr S. L. Mitchell, father of the well- 
known neurologist^ Dr Weir Mitchell, pointed out the 
close resemblance which exists between symp- 
toms of j.K>isoning by snake venom and infective 
fevers.^ Weir Mitchell and others liave shown 
that serpen t venom consists chiefiy of albumoses, 
and the toxins formed by infective bacilli have a some- 
what similar chemical nature. Calmette and Fraser found 
that when small doses of snake venom, insufiicient to 
cause death, are injected into an animal, temporary dis- 
turbance is produced ; but after a f(jw days the animal re- 
covers, and a larger dose is then required to produce any 
symptom s. By gradually increasing the dose tlie animal 
becomes more and more resistant, until at last a dose fifty 
times as great as that which would at first have prcxluced 
immediate death can bo injected without doing the animal 
any harm. If a horse be chostm for the expciiiment, a 
considerablti Cjuantity of blood may bo withdrawn without 
injuring the animal. When tliis is clotUid the serum is 
found tx> act as an anti-venin, so that when mixed with 
the venom of a snake it renders it liarniless. Although 
this result is best obtained when the venom and serum 
are mixed in a glass before injection, yet if tliey be in- 
jected at the same time in diflereiit parts of the body the 
animal will still be protected and thcj poison will not pro- 
duce its usual deadly results. What occurs witli snake 
venom takes place also when the toxins are forn}ed by 
microbes, and a new m(‘thnd of treatment l>y anti-toxic 
serums has been introduced of late ye^irs with great success. 
This is mc;st commonly and successfully used in the treat- 
ment of dijditheria. This disease dejiciids upon the pre- 
sence of a bacillus wliich grows rapidly at the back of the 
throat and in the air-passages of cliildren, causing the 
formation of a membrane wliich, by plugging the wind- 
pipe, causes suftbeation and death. At the same time it 
produces a jx^ison which causes infiamniation of the 
nerves, leading to paralysis, which sometimes jiroves fatal. 
By growing this liaeillus in broth a toxin is fenined wliicJi 
remains in solution and can be separated from the bacilli 
themselves by filtration. This t(jxin-contjiiniiig broth is 
injected into a horse in increasing doses, just as in the 
case of the sorjxjnt venom, and aft(;r resistance of the 
horse has been much increased it is bled into sterilized 
vessels and the blood is allowed to coagulate. The 
serum is then removed and its anti-toxic power tested by 


> Quoted by Weir Mitchell, ‘'Researches on the Venom of the 
Rattlesnake^” Smti/uoniajt OorUridtUionSt 1860, p. 97. 
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ascertaining the amount necessary to counteract a given 
amount of active toxin in a guinea-pig of a certain size, 
the standard weight being tiiroe hundred grammes. ^ The 
serum, the strength of which has thus been ascertained, 
is distributed in l)Ottlc8 and injected in the projjer quantity 
under the skin of cliildreii sullering from diphtlieria. If 
used at an early stage of the disease, and in sufficient 
quantity, the results arc wonderful. The same method 
of serum therapeutics iias been used in other infective 
diseases, but not with the same success. 

Another theraj)cnti(; method which is historically much 
older than that of serum thera|)cutic8 is that of inocula- 
tion. The virulence of infective diseases varies 
in different epidemics, and at different times in 
the same epidemic. It had been noted that 
many infective diseases did not attack an individual a 
second time, the first attack appearijig to protect from 
subsequent ones. The idea of ino<!ulation, therefore, was 
to infect an individual with a mild form of the disease, 
80 that he should escape infection by a more viiuleut 
one. This was tried largely iu the case of smallpox, 
and once at least by Dr Erasmus Darwin in the case 
of scarlet fever. The worst of this method was that 
the disease thus inoculated did not always prove of 
a mild character, and in tlie case of Dr Emsinus Dar- 
win’s son the scarlet fever was exceedingly severe and 
very nearly provtjd fatal. To Jenner “we ow^e the dis- 
covery that vaccination protects against smallpox, and 
it is now generally acknowledged that small])ox and 
va ccine are jirolwibly the same disease, the virus of 
which is modified and its virulence lessened by ]»assing 
through the body of the cow. Pasteur found that the 
genus of anthrax could be cultivated outshlo the body 
and their virulence weakened cither by growing them at 
t<x> high a temperaturo or in an unsuitable medium. By 
inoculating first with a weak virus and then with others 
which wore stronger and stronger, he was able complett'ly 
to protect oxen eithe.r from the effects of inoculation with 
the strongest virus or fnun infijction through contact with 
other animals suffering from the disorder. On the other 
hand, he found the weakened virus could bo again 
strengthened by inoculating a feeble animal such as a 
guinoa-iug a day or two old 'with it, and then inoculating 
stronger and stronger animals : an increase in strength 
was gained with each inoculation, until at last tlic virus 
could attack the strongest. A similar increase in virulencjo 
apj>ears to occur in ])lague, wdiere animals, especially rats 
and mice, seem to be affected before human beings, and 
not only increase the virulence of the niicrolxjs, but convey 
the infection. Two methods of protective inoculation 
have been used. Iu one, Haffkine ein])loys the toxins 
obtained by growing plague bacilli in broth for five or 
six weeks, and then heating the whole to 65* or 70" C, 
so as to destroy the bacilli. TJiis pre|)aration is pro- 
phylactic, but does not seem to be curative. Yersin 
has preimred a serum from horses iu the same way as 
diphtheria anti toxin, and this is said to ha>o a curative 
action during the attack. In the same way sterilized 
cultures of .tyq)hoid bacilli have l»cen usod to protect 
against attacks of typhoid fever, and an anti-typhoid 
serum has been employed with intent to cure. Protec- 
tion docs seem to be afforded, but the cu^ati^ e action of 
the serum is still somewhat doubtful. Although the 
anti-toxius which are used in the cure of infective diseases 
are not dangerous to life, yet they sometimes cause 
unpleasant consequences, more cs])ecially an urticarial 
eruption almost exactly like that which follow's eating 
mussels or other shell-fisli. Sometimes the swelling of 
the ^kin is much more general, so that the whole body 
may be so swollen and puffy as exactly to resemble that 


of a person suffering from advanced kidney disease. These 
disagreeable results, however, are not to be compar^ 
with the benefits obtained by the injection of anti-toidc 
serum, and this xnetliod of treatment is likely to maintain 
its place in therapeutics. 

For many years jiepsine has been used as a remedy in 
dy8pe|)sia to supplement the deficiency of digestive juice 
in the stomach, and it has l>ecn used popularly 
in dyspepsia for a still longer jjeriod. From 
time immemorial salvages have been accustomed peutlcM. 
to eat the hearts of lions and 6thcr wild animals, 
under the belief that tht^y will thereby obtixin courage 
and strength like that of the animal from which the 
hoiirt had been taken, but in 1889 Brown-Sdquard pren 
|X>sod to uso testicular juice as a general tonic and 
stimulant. Observations were made on the connexion 
between thyroid gland and myxojdema, which appeared 
to show that this disease was dependent upon atrophy 
of the gland. Accordingly the liquid extracts of the 
gland, or the gland suhstanco itself compressed into 
tablets, have become largtily used in the treatment of the 
disorder. The success which has been achieved has led 
to the use of many other organs in a raw or compressed 
form, or as extracts, in other diseases ; e.//., of suprarenal 
capsule iu Addisou’s disease, of bone marrow in pernicious 
ansemia, of thymus and BU]>rarerial capsule in exoph- 
thalmic goitre, of kidney in renal disease, and of j>ituitary 
body in acromegaly. To this method of troaintwit the name 
of organo-therapeutics has been given. The first scientific 
attem 2 >t to oinidoy j^ortions of raw organs in the treat- 
ment of disiuiso W'as made by Lauder Brunton in dial)otes 
in 1873, sixioon years before Browui-Sequard’s paper on 
the effect of testicular juice. From considering the 
nature of diabetes, he had come to the conclusion that 
many cases were due to imperfect oxidation of sugar in 
the body ; that this oxidation was normally carried out by 
a ferment in the muscles, and that j)robably the disease 
was in some cases dejxendent ujxon absence of the ferment 
He tried to sujqjly this by giving raw meat and glycerine 
extract of meat, but although lie seemed to get some 
benefit from the treatment, it w'as not sufficiently marked 
to attract general attention. His atlemiits to isolate a 
glycolytic ferment from flesh w'ert) also only jiartially 
successful. One of the great difficulties in the way of 
a]»plying this in!atment is that iu all probability many 
of the ferments or enzymes are altered during the process 
of absorption in the same way as tlie uornial ferments 
of digestion, and unless the tissue enzymes can be isolated 
and injected subcutaneously the desired results will not 
bo obtained. The most striking of all the results of 
organo-therapy are those obtained in inyxoBdema. In 
this disease the face is heavy, i»uffy, and expressionless, 
the lips thick, the si)eech slow', the hands shajitdcss and 
sjMidu-like, the patient ajiathetic, the circulation slow, and 
the extremities cold. Under the inff nonce of thyroid 
gland these symjitonis all disaiqiear, and the patient is 
frequently restored to a normal condition. ’When the 
thyroid gland is absent in children, not only is the ex- 
pression of the face dull and heavy as in the adult, but 
tlie growth both of body and mind is arrested, and the 
child remains a stunted idiot. The effect of thyroid 
gland in such cases is marvellous, the child growing in 
body and becxxming healthy and intelligent. In the case 
of the thyroid the function of the gland appears to be 
to prepare a secretion which is ixoui'ed out into the blood 
and alters tissue-chan gt\ When the thyroid tablets or 
extract of thyroid are given in too large quantities to 
patients suffering from myxoedema, the symptoms of 
myxeedema disappear, but in their jilace appear others indi- 
cative of increased metabolism and accelerated circulation. 
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The pulse-rate becomes very rapid, the extremities become 
warm, so that the patient is obliged to wear few clothes, 
the temper becomes irritable, the patient nervous, and a 
fine tremor is observed in the hands. On stopping the 
administration of thyroid these symptoms again dis> 
appear. When the thyroid is hypertrophied, as in Graves’s 
disease, the same symptoms are observed, and these are 
probably duo to increased secretion from the thyroid. 
At the same time other symptoms, such as exophthalmos, 
may appear, which have an independent origin and are not 
duo to the secretion of the gland. The w'hole of the 
secretion here is*^ xx)ured into the bloc^d and not at all 
on to a mucous surface, and herein the thyroid gland 
dififers largely from such glands as the pancreiis or })eptic 
and intestinal glands. But it seems now probable that 
all glands which have what may be termed an external 
secretion like the pancreas, stomach, intestine, skin, and 
kidneys have also an internal secretion, so that while they 
are pouring out one secretion from the ducts into the 
intestine or external air, they are also xiouring into the 
lymphatics, and thus into the blood, an internal secretion. 
In fact, a splitting appears to take xdace in the process of 
secretion somewhat resembling that wliich takes x^ace in 
the formation of a toxin and anti-toxin. The secretion 
of some digestive glands would jirove |X)isonou8 if 
absorlted uncliang<3d. For example, the tryx)sin of the 
pancreixs (vide Digestive Organs) digests albuminous 
bodies in neutral or alcoholic solution, and if the whole 
of that which is secreted in the pancreas for the digestion 
of meat in the intestine were absorbed unchanged into 
the circulation, it would digest the body itself and quickly 
cause death. The secretion of trypsin by the x>aricreas 
may therefore be looked ux)on as tljc formation of a 
tjxin. We do not know at x»resent if any corresx^nding 
anti-toxin or anti-tryx)8in, as we may term it, is returned 
into the lyinx>hatic8 or blood from the gland, but tlie 
pancreas, which in addition to secreting tryx)sin secretes 
a diastatic ferment forming sugar from starch, x>ours 
this into the intestine and secretes at the same time a 
glycolytic ferment which breaks uj) sugar, and this latter 
X)asscs into the blood by way of the lymxdiatics. Thus 
the gland not only breaks up sbirch into sugar in the 
intestine, but breaks uj) the sugar tluis formed after it 
has been absorbed into the blood. It is by no moans 
imxirobable that all glands have a double function, and 
that sometimes the external may be even loss im])ortant 
than the internal secretion. On this X’oint, however, we 
have but little definite knowledge, and a great field is 
open for future research. At the same time, then? are 
many indications of the importance of an internal secre- 
tion in popular treatment. For examx^le, there are many 
X)eople who feel very much better after x^rofuso ])erspira- 
tion, and as sweat apj^ars to contain little but water 
and a few salts, it is not improbable that the imx>rovemcnt 
in their condition is duo rather to the internal secretion 
from the skin than to tl»e elimination effected by the 
sweat. It is probable that the kidneys also have an 
internal secretion, and that the great cedema sometimes 
found in kidney disease {vide Kidneys) is rather due to 
the action of some jirotoid bcxly resembling in its effects 
the 8trex>tococcus anti-toxin, rather than to accumulation 
of water due to imperfect action of the kidney. Similarly 
the beneficial effects of x>urgation may be due not only 
to the elimination which tafcis place through the bowel, 
but also to the internal secretion from the intestinal 
glands. 

The health of the body depends upon the proper kind 
and supply of food, uj)on its x^roi^^r digestion and ab- 
sorption, on the proper metabolism or tissue-change in 
the body, and the proper excretion of waste. We have 
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considered how these may be disturbed by microbes from 
without and from within. We have also considered in a 
general way the treatment of local diseases by j^assivc 
protection, active protection, and rejmir of waste ; but both 
maintenance of health and rex)air of waste dcxxuid very 
Largely uix)n the condition of the blood. Wlum this is 
healthy the attacks of microbes are resisted, wouiwls heal 
readily, and patients recover from serious diseases which 
in persons of debilitated constitution would x>rove fatal 
In order to keex^ the blood in a satisfactory condition it 
must be well suxqdied with fresh nutriment, 
and the products of waste freely eliminated. Nutrition 
The food required for the body may be divided 
into five kinds {yixie Dietetics) — carbohydrates, 
such as starches and sugars ; fats ; x>roteids, such as meat 
and eggs ; salts ; and last, but not least, wab^r. Water 
forms almost three-fifths of the weight of the body, so 
that it amounts to more than all the other constituents 
put together. Without it life wanild Iwj inq)ossiLle, and 
it is well recognized tlmt death from thirst is more awful 
than death from hunger. The healthy organism can 
adapt itself to great varieties both in regard to tlie 
quality and quantity of food ; but ’when li(‘aUh begins 
to fail much care may be required, and many ailments 
arise from dysi)cpHia. Tmx>erfect digestion is very often 
caused by defective teeth or by undue haste in eating, 
so that the food is bolted instead of being suflicicmtly 
masticated and insalivated {mde Digestive Organs). 
The food thus reaches the stomach in large lumi>s which 
cannot be readily digested, and either remain there till 
they decompose and give rise to irritation in the stomach 
itself, or j)as8 on to the intestine, where digestion is like- 
wise incoinjdote, and the food is ejected x\itliout the 
prox^er amount of nourishment having been extracted 
from it; while at the same time the x^^’^^ducts of its 
decomx>osition may have been absorlx'cl and acted as 
X>oison8, giving rise to lassitude, discsomfort, headache, 
or x>(irliapa oven to irritability and sh'Cpltvssness. Much 
dy 8 |) 0 psia would i)(‘ avoided by attention to tlie condition 
of the teeth, by artificial teeth "w hen the natunil ones are 
defective, and by obedience to one or two Biini)lc rules : 
(1) to eat slowly; (2) to masticate thonmghly; (3) to 
take no liquid with irioals excc])lirig breakfast, but sij) half 
a ])int of hot water on rising in tlio morning, on going 
to l:)cd at night, and again about an hour Ixifciro. luncheon 
and dinner. The object of taking no li(juid with meals 
is that it ensures mastication being more complete, Ixj- 
causo xx'rBGns cannot wash the unitmsticM.tc(l food down 
by drinking, and it j>r(;vents tlie gastric juice from being 
greatly dilubxi, and so allows it to digest more ra])idly. 
Should these rules be insutlicient, then (4) j)rotcid and 
farinaceous food should he taken in Bei»arate mtnils-- 
farinacoous food at breakfast, jirotoid alone at lunch; 
farinaceous in tlio afternoon, and x>roteid again in the 
evening. The reason for this is that farimwicxius foods 
are digesttjd in tlie intestine and not in the stomach, 
where they may undergo fermentation, wlienms jiroteid 
focKls are to a great extent digested in the stomach. 
When the secretion of gastric juice is deficient it may bo 
excited by gastric tonics, such as ten grains of bicarljoimte 
of soda and a drachm of coinixiuiid tincture of gentian 
in water shortly before meals, and may be snjq demented 
by the administration of pepsin and hydroclilnrie acid 
after meals. When the nervous system is below ]'ar, 
and both secretion and movements are didicient in the 
stomach, nervine tonics, such as mix vomica or strychnine, 
are nK»Bt useful. 

High tension in the arteries is often associated with 
sleexdessness, the jmjssure of blood 1 km ng such that the 
circulation in the brain is constantly maintained at a bigh 
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rate of speed and the brain is unable to obtain rest. The 
means of producinc sleep may be divided into two classes : 

those (1) which lessen the circulation, and 
s/MpiMc ^i^ich (2) diminish the excitability of the brain 
***' cells. The circulation in the brain may be lessened 
by warmth to the feet, cold to the head, warm food in 
the stomach, warm poultices or compresses to the abdo- 
men, antipyretics, which reduce the temperature and con- 
sequently slow the beats of the heart in fever, and cardiac 
or vascular tonics, which slow tlie heart and tend to 
restore tone to the blood-vessels, so that the circulation 
in the brain may be more efficiently regulated. Amongst 
those wliich lessen excitability of the brain -cells are 
opium, morphine, hyoscyamus, chloral, sulphonal, trional, 
paraldeliyde, chloralamide, chloralose, hop, and many 
others. A combination of the two kinds of remedy is 
sometimes useful, and chloral sometimes succeeds when 
other things fail, because it depresses the circulation as 
well as lessens the activity of the brain-cells. 

Irritation of sensory nerves tends to cause contraction 
of the vessels and to raise the blood pressure, and where 
pain is present opium or morphine is the moat 
* efficient sedative. The sensation of jiain is felt 

in the brain, and the cause of it may ho in the sensory 
centres of the brain alone, as in cases of hysterical |)ain, 
with no lesion to cause it. Ordinarily, however, it is 
duo to some peripheral irritation w^liich is conducted 
by sensory nerves to the spinal cord and thence up to 
the sensory centre in the brain. Pain may be Rtoj)ped 
by removing the cause of irritation, as, for example, by 
the extraction of a carious tooth or % rendering the 
nerve-endings insensitive to irritation, as by the applicii- 
tion of cocaine ; by preventing its transmission along the 
spinal cord by antipyrin, phenacetin, acetanilide, cocaine, 
Ac. ; or by dulling the perceptive centre in the brain by 
means of opium or its alkaloids, by amestlietics, and 
probably also, to u certain extent, by antipyrin and its 
congeners. 

Deficient nervous action also leads to defective secre- 
tion and Tiiovernent in the intestine, sometimes with 
^ , fiatulont accumulation and sometimes with 
constipation. in such cases mix vomica or 
strychnine is useful. Flatulent distension in the stomach 
or bowels is fiartly due to air wdiich lias been swallowed 
and i>artly to gas w'hich lias been formed by tho de- 
composition of food. The stomach may become dis- 
tended with gas on account of acid fermentation loading 
to the frequent swalloviing of saliva, and both this form 
of fiatulenco and that caused by the actual formation 
of gas are mmdi diminished by such drugs as tend to 
prevent fermentation. Amongst the best of these are 
carbolic acid in doses of one or two grains, creosote in 
one or two drops, and sulpho-carbolato of soda in doses 
of ten grains. Otlicrs which may be mentioned are 
salicylate of bismuth, salol, jS-naplithol, and naphthalene. 
By preventing fermentation in the intestine these also 
tend to prevent or check diarrha^a, and they may do 
good aftf?r tlio irribint has been removed by castor oil. 
After tho irritant has been removed and fermentation 
stopiKjd, the irritation still remaining in the intestinal 
wall may bo soothed by chalk mixture and bismuth, 
to which if necessary small quantities of opium may be 
added. In cases where diarrhoea is very obstinate and 
lasts for weeks, sulphuric acid is sometimes more efficacious 
than alkalis ; and in chronic colics it may l>o necessary 
to treat tho mucous membrane by local ajiplication of 
astringent solutions. For this purpose solutions of sul- 
phate of copper or of nitrate of silver may be gently 
introduced into the bowel in quantities of a quart at a 
time. It is essential that a large quantity should \yo used, 


as otherwise the seat of irritation may not be reached by 
the astringent. 

Constipation is so common that it may be almost 
looked upon as the normal condition in civilized countries. 
Two of its chief causes probably are (1) im- 
provement in cookery, whereby the harder and 
more irritating parts of the food aro softened 
or removed ; and (2) improvement in grinding machinery, 
whereby tho harder and more stimulating parts of the 
grain are separated from the finer flour which is used 
for bread. In consequence of the absence of mechanical 
stimulant tho bowels act more slowly, and constipation 
is the result. It may be considerably diminished by a 
return to a more natural system of feeding, as by using 
brown bread instead of w'hite, by taking oatmeal porridge, 
and by eating raw or cooked fruits, such as apples, 
orangiis, prunes, and figs, or preserves made of fruit, 
such as raapl^erry and atrawl)erry jam, marmalade, <fec., 
or by vegetables. Should these means fail, aperients may 
1)6 used. The commonest aro senna in the form of com- 
pound liquorice powder, sulphur in the form of lozenges, 
cascara sagrada, cither in tablets or in the form of liquid 
or dry extract, rhubarb, colocynth, and especially aloes. 
The last acta chiefly ujx)n the lower bowel, and forms a 
constituent of nearly every purgative pill. The medicines 
al)ove mentioned may be taken either in a moflcrate dose 
at licdtiino or in the form of a dinner pill, or they may 
1x3 taken in small doses three times a day just before 
or after meals. Some sufferers from constipation find 
that they get greater relief from salts dissolved in water, 
or from natural aperient water taken on rising in the morn- 
ing, and others again find that the best way of opening 
the bowels is to inject one or tw’o drachms of glycerine 
into the rectum, or use it as a suppository. If these 
means fail, exercise, massage, and electricity may help a 
cure. 

The most common diseases of malassimilation are gout, 
rheumatism, and diabetes. In health most of tho nitro- 
genous waste in the body is eliminated as urea, 
but in gout uric acid is either formed in too 
great quantity or too little is eliminated, so that 
it tends to be deposited as urate of soda in tho 
joints and other tissues. Two moans of treating it by 
diet have been proposed. One is to put the patient on an 
almost complete vegetarian diet, so as to limit both the 
amount of uric acid introduced into the body as well as 
its formation in the body. Tlie other plan is to use an 
exclusively meat diet, combined witli the ingestion of a 
largo quantity of hot water, so as to cause free elimina- 
tion. 'V\niere neither method is strictly pursued it is 
usual to forbid to gouty patients sugar, pastry, and pickles, 
and to forbid heavy wines, especially Burgundy and port 
During an attack of acute gout nothing relieves so much 
as colchicum, but during the intervals potash or lithia 
salts taken in water aro advisable, as tending to prevent 
the deposits of urate of soda. In true diabetes, which 
probably originates in the central nervous system, as w^ell 
os in the glycosuria common in gouty patients, sugar in 
every form should 1)0 entirely forbidden, and starchy food 
restricted to within narrow limits, TTie remedy most 
trusted to in this disease is opium and its alkaloids, mor- 
phine and ccxlcine. In acute attacks of rheumatism the 
remedy jjfir excellence is salicylate of soda, which reduces 
tho temperature, relieves the pain, and removes the sw’eU- 
iugs from the joints. Best in bed should be insisted upon 
for a longer time than appears actually requii'ed, because 
acute rheumatism tends to bring on cardiac changes, 
and is more likely to do this when the heart is excited 
than when the patient is kept at rest. In chronic 
rheumatism the chief remedies are salicylate of soda, iodide 
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of potaanom, goaiacum, and sulphur, while massage, lini- 
ments, and baths are beneficial as local applications. 

Elimination of waste-products is one of the most 
important points in regard to health, and when this is 
interferea with by disease of the kidneys, the life of the 
patient is render^ more or less uncertain and the health 
frequently seriously impaired. In some cases of chronic 
infiammation of the kidneys, where the disease is not 
extensive, the patient may continue in fair health for a 
number of years, provided attention be paid to the 
following rules ; — (1) The body must be kept warm, and 
chills must b^ scrupulously avoided ; (2) the digestion 
must be attended to carefully, so that no excess of 
poisonous bodies is formed in the intestine or al)- 
sorbed from it ; (3) eliminating channels such as the 
skin and bowel must be kept active. It is usual to 
reduce the quantity of proteid food to a minimum, in 
order to lessen the amount of nitrogenous waste to l)e 
excreted by the kidneys. Sometimes an entirely milk 
diet is useful, but in others it does not agree, and a more 
liberal diet is essential. Alcohol should be avoided as 
much as possible. The small contracted kidney, which is 
so common in elderly gouty people, is usually associated 
with a very large secretion of urine coiitaining only a 
minute trace of albumin. The tension within the blood- 
vessels is generally high, and the patients run a risk of 
anginal attacks or of apoplexy. A nearly vegetarian 
diet and a complete abstinence from alcoholic stimulants 
is the ideal in such eases, but it must be modified to suit 
individuals, as sometimes very strict limitations prove 
injurious. The daily use of ]K)tash, and especially nitrate 
of potash, tends to reduce the tension and increase the 
patients* safety, but if pushed too far may sometimes 
render them very weak and depressed. 

It has already been mentioned that w’-ater is absolutely 
necessary for the body : by taking it hot it does not lie 
like a weight on the stomach, and by taking 
lH?fore meals it washes out the 
remnants of the previous meal; and being 
absorbed into the blood, it probably renders the secretion 
of gastric juice freer and accelerates digestion, instead of 
diluting it and interfering with the digestive processes. 
Wh^re the stomach and bowels are irritable, all food 
likely to cause mechanical irritation should be avoided, 
such as skins, bones, fibres, and seeds. In some cases of 
diarrhoea an entirely milk diet has to bo prescribed, and 
in the diarrlnea of children it is sometimes necessary to 
alternate a diet of barley w^ater with one of beef juice or 
white of egg and water, or to give whey instead of milk. 
The drinking of large quantities of whey is used as a 
moans of cure for dyspepsia in adults, and also in cases of 
chronic bronchitis. The whey is drunk warm, and for 
this cure it is usual to go to some Alpine resort where 
pasturage is abundant and fresh milk can 1^ had at all 
times of the day. The cure is greatly helped by the 
fresh air and sunshine of such places, among which are 
Qais, Heiden, Interlaken, Korschacli, Rigi-Scheidcck, 
and Weggis in Switzerland ; Ischl and Meran in 
Austria ; Harzburg, Kreuth, Partenkirchen, Rtjhburg, 
Reichenhall, Sankt Blasien, Salzbrunn, and Streitberg in 
Germany. Anotlier therapeutic method is the so-called 
“ grape cure,” in which, along with a regulated diet, five or 
six pounds of grapes are eaten daily. As the grajxss con- 
tain a quantity of water and of salts, they tend to lesson 
the amount of food taken, to increase the action of the 
bowels, and to stimulate the kidneys. The “ grape cure ” 
is used both in chronic disease of the stomach and intes- 
tines with or without constipation, and also in cases of gout 
or ailments depending upon a gouty constitution. The 
chief places where it is carried on are in the neighbourhood 


of tlio Rhine, on the Lake of Geneva, and in the Tirol 
Amongst places in the Rhine and its vicinity may be 
mentioned Cannstadt, Dtirkheim, Gleisweiler, Kreuznach, 
Nenstadt, Rudesheim, St Goar, and Weiuheim ; on the Lake 
of Geneva are Montreux and Vevey; and in the Tirol 
Gries and Meran. The so-called ** SaHsbury ** cure consists 
of living entirely npon minced lieef and hot water. It 
sometimes answers very well in persons troubled vdth 
flatulence, since moat does not give rise to the same amount 
of g^a in the intestines as carbohydrates. During its 
continuance fat is absorbed from the subcutaneous tissue, 
and patients become very much thinner, so that it not 
only lessens flatulence, but reduces obesity. It is, in 
fact, very much the same system as that proposed a 
number of years ago by Banting. It is very important 
for those who arc trying this diet to bear in mind tlie 
necessity of abundance of water, because sometimes they 
may be tempted to lessen the wat(*r on account of the 
inconvenience produced either by frequent micturition or 
too profuse sweats. If the meat diet bo continued with 
too small a proportion of water, a gouty condition may 
be brought on. This diet has been recomnionded in 
gout, and no doubt tho essential part of it is tlio hot 
water, but there can be little doubt that in fat gouty 
people it is often useful. An entirely op]»osite dietary is 
that in which butcher's meat is completely excluded and 
])roteids reduced to a minimum, as advocated by Dr Haig. 
This dietary also is very useful in gout, but it answers 
l>etter in thin gouty peojile than in fat ones. 

The dietaries already mentioned, the whey cure, the 
grape cure, the meat cure, and the v(‘getarian euro, are all 
more or less systems of starvation, one or other article 
of ordinary diet being either reduced to a minimum or 
omitted altogether. In threo^of them at least — the whey 
cure, the grape cure, and tho meat cure — a diminution in 
one or othi‘T of the solid constituents of food is associated 
with the ingestion of an unusually large quantity of water. 
In visiting the most famous watering-places, it is curious 
to note how one finds, in the various waters, here some 
chloride, there some sulphate, hero some potash, there 
some magnesium, but in all of them we find water. In 
watching the troops of patients who go to th(j wells wo 
notice that most of them do more early rising, take more 
regular exorcise, and drink more water in the course* 
of a month at the well than they would do in the* rest 
of the year at home. The wate!iiig-i»la<’es divide 
themselves, according to the temperature of tho waters, 
into cold and thermal, and according to tlie composition 
of the waters, into purgative saline, inditFerent saline, 
sulphur, and iron. Amongst tho most celebrated saline 
waters are those of C Carlsbad, whi(;h contain sulphate of soda 
and bicarbonate of soda. These salts crystallize out when 
the water is partially evaporated and may be used with hot 
water at home, the best imitation of the C/arlsbad water 
being obtained by mixing with liot water the powdered 
Carlsbad salts {jyalverforviig)^ which contain all tho cfm- 
stituents of the natural water. Where it is iiiqiossible for the 
patient to visit Carlsbad, half a tcaspoonful or a teasiioonful 
of salts may be taken in a large tumbler of hot water on 
rising every morning ; but when taken at liome the treat- 
ment is not so effective as at Carlsbad, V»ecause at the wells 
sipping water is associated with early rising, considenible 
exercise, and a very carefully regulated diet. It is, indeed, 
the care with which the diet of patients is rt‘gulat(»d and the 
difficulty that patients find in obtaining fiirbiddon foods 
at hotels and restaurants, that make Carlsbad Ixjttcr for 
tho liver than any other watering-place. Amongst other 
places having a similar action are Marienbad, Franzens- 
and Tarasp. The w^aters just mentioned contain 
free alkali as well as sulphates, and are employed more 
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es]jeciall}r in cases of hepatic disorder, such as congestion of 
the liver, jaundice, gall-stone, and diabetes. A number 
of other waters containing sulphides and chlorides are 
powerfully purgative, and are more often drunk at home 
than at the springs. Amongst these are the Hungarian 
waters, ASsculap, Apenta, Franz Josef, and Hunyadi Janos; 
and the liubinat and Condal waters of Spain. Waters 
which have a similar coinx)osition are drunk at the springs 
of Leamington and Cheltenham in England, Brides Salins 
and St Gorvais in France, for chronic constipation, dys- 
pepsia, gout, and hepatic disorders of a milder character 
than those usually treated at Carlsbad. The waters in 
w'hic'h (chlorides form the purgative principle are those of 
Hoinburg, Kissiugen, Wiesbaden, and Baden Baden in 
Germany, and Bridge of Allan in Scotland. Similar 
waters, but much weaker, .aio found at Innerleithen and 
Pitkeithly. Sulphur waters are chiefly used for ftainful 
and stiff joints, Tronic skin disease, and chronic catarrhal 
affections. The most important are Aix-lcs-Bains, and a 
number of springs in the Pyrenees in France, Aachen 
in Germany, Harrogate in England, Strathpoffer and 
Moffat in Scotland. Iron waters are used in ansemia 
and the affections which are frequently associated with it. 
The most im]^K)rtant are S})a in Belgium, Schwalbach in 
Germany, St Moritz and Tarasj> in Switzerland. Ii-on 
waters are, however, common, and are generally found at 
all thc»se places which have sulphur waters. Simple alkaline 
waters, containing carbonates, chiefly of sodium along with 
some magnesium and calcium, are drunk for their utility 
in gastric and intestinal disorders as well as in rhounia- 
tisiii and gout. They are also employed locally os sprays 
and douches to the nose, throat, vagina, and rectum, for 
catarrhal conditions of the mucous ineinbranos. The 
most important are Vichy and Vais in France and Neuen- 
alir in Germany. Alkdine waters, contiiining a little 
common salt, are perhaps even more important than the 
pure alkaline, os the salt lessens the depressing effect of 
the alkali. They are therefore used largely in chronic 
gout, rheumatism, and in calculous affections of the kidney. 
Amongst the most ini|X)rtant are Eins and Wildungen in 
Germany, Contrex^villo and Boyat in France. 

Simple thermal waters are those which contain only a 
very small quantity of solids, and ow^e tlieir efficacy chiefly 
to their tenqierature. They are used partly for drinking, 
but even more so for baths. Bath, Buxton, and Matlock 
in England ; Mallow in Ireland ; Wildbad, Schlangenlmd, 
and Badenweiler in Germany; Gastein and Teplitz in 
Austria ; liagatz and Senkerbad in Switzerland ; Ploni- 
bieres and Dax in France; and Bormio in Italy are 
amongst the best known. When water is dashed against 
the body with more or less violence, its effects are more 
powerful than when the body is simply im- 
mersed in it. Thus the stimulating effect of 
sea-bathing is more marked than simple salt-water baths, 
for ill addition to the effect upon the skin produced by 
the salt and by the temperature of the water, we have the 
quicker removal of heat by the continual renewal of the 
water as the waves dash over the body, and mechanical 
stimulus from its weight and imi>etus. ^mewhat similar 
effects are produced by so-calltHi wave-baths, and at Nau- 
heim, although the fresh movement of the water against 
the surface of tlio body is much less than in the sea, yet 
its stimulating effect is greatly increased by the presence 
of carbonic acid in it. Louches have a still more power- 
ful action than waves. They are generally given in the 
air, but at Plombi^res very simple douclioa are giv<m 
under crater. These form a more powerful •wave-bath, 
and are used very successfully for the treatment of ab- 
dominal disorders. Douches to the spine are much em- 
ployed for nervous debility, and good effects are also 


obtained in such cases from the so-called needle-bath, 
where small streams of water at high pressure are driven 
against the whole surface of the body. In the treatment 
of stiffened joints, massage under w^atcr is very service- 
able, and in the so-called Aix douche a nozzle from vrhich 
water continuously streams is fastened to the wrist of the 
masseur, so that a current of •water is constantly playing 
upon the joint which he is rubbing. ’While water con- 
taining much sfiline matter, and more esixscially water 
containing free carbonic acid, has a very stimulating 
action ui>on the skin, mud has a sedative effect, so that in 
a mud-bath one feels a pleasant soothing sensation as if 
bathing in cream. These mud-batlis are chiefly emi>loyed 
at Marionbad, Franzensbad, and Homburg. Snljihur- 
baths and sulphur waters are cliiefly used in combination 
for rheumatism and gout, and massage, especially under 
water, is frequently combined most advantageously with 
baths and drinking water to effect a cure. 

Exercises, passive and active, are also used in diseases 
of the joints, as well as massage and baths, but exercises 
and training are oven more important in cases 
of cardiac disiiaso. In very bad cases of heart 
disease, where the patient is unable to go about, the 
best plan of treatment usually is to make him stay 
absolutely quiet in tel and liave massage, which aids the 
circulation, tends to remote waste, and increases the appe- 
tite. To tills is added gentle exercise, beginning with the 
fingers at flrst. At Mcran walks have been arranged ac~ 
cording to OerteFs system, and at Llangammarch in Wales 
both OerteFs and bchott’s systems are employed, and 
liaths aticording to the Naulieim system are also to be 
found in London, Sidmouth, Leamington, Buxton, Strath- 
peffer, ifcc. Many pfH>i>le who haM‘ sedentary employ- 
ments are unable to get as much exercise as they require 
because they have not either the time or tlio oppor- 
tunity. Such persons may sometimes got a gciod deal of 
exercise in a short time by tlie use of dumb-bells, of elastic 
cords, or of cords running ovit pulleys and w^eighted 
at one end. The whole system of nu^thodical exercises 
was started by Ling in S'U’eden, but it has licen developed 
to a large extent for the puri>ose of increasing muscular 
strength by the professional athleb*. Saiidow. Fencing, 
boxing, wrestling, and the use of a juinching-liall may also 
be resorted to. Walking on the flat is of comparatively 
little use as a mode of exercise, and has become supplanted 
to a considerable extent by bicycling. Ascending moun- 
tains, however, is very different, Unause in walking up a 
steep ascent all the muscles of the body are thrown into 
action, and not only those of the legs. In addition the 
jiurer and rarefied air of the Swiss mountains seems to 
produce a sense of exhilarat ion which is not felt nearer the 
sea-level. For those who suffer frf»m nervous depression, 
exercise in the Swiss mountains is useful, and c^'on living 
at a height of aliout 6000 feet above the sea-level seems to 
have an exhilarating influence. The nature of this is not 
very easy to analyse, but as mental depression is closely 
associated with irritation of the vagus nerve and weakening 
of the circulation, it seems not at ail unlikely that mountain 
air acts by accelerating the pulse and quickening the cir- 
culation, and thus creating a sense of well-being. Indeed, 
many jiatients liken its effect to that of drinking cham- 
pagne. In some j^rsons rarefied air is too stimulating, 
so that tliey find difficulty in sleeping, and for those who 
suffer from insomnia a warm moist air nearer the sea-level 
is preferable. 

It sometimes hapjiens, however, that people cannot 
sleep at the seaside itself, although they do so 2>erfectly 
well a mile or two inland. Where the nervous system is 
exhausted, such warm and moist climates as Malaga, 
Madeira, Tenerife, and Grand Canary are suitabla In these 
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places not only is tho air moist, but the temperature is 
particularly equable, and they are therefore suitable places 
dso for persons suffering from kidney disejxse. 
naortt. Many such persons also do well in dry, warm 
places, such as the higher reaches of the Nile, 
Egypt, Mentone, St Raphael, and other sheltesed places 
on the Riviera. The places mentioned are all suit- 
able for persons suffering from chronic bronchitis, who 
should avoid any irritation of the larynx, trachea, or 
bronchi by air which is too dry or which is liable to great 
changes of temperature. Some cases of phthisis, there- 
fore, do better in warmer and moist climates, and 
especially those where the larynx has become affected 
by the disease. Huch patients are apt to suffer much 
from cough and laryngeal irritation in the cold, dry air 
of tlie Alx)S, whereas they live in comparative comfort on 
the Riviera, in the Canary Islands, Madeira, or at Capri. 
But warm, moist climates rather favour sedentary habits 
and tend to lessen apjietite, so that the nutrition of tlio 
patient is aj)t to suffer ; and although phthisical patients 
may live in comparative comfort in such climates, their 
tendency to recovery in them is small. At the Swias 
health resorts, on the contrary, during the winter the air 
is very pure, and has just sufficient coldness to make 
exercise agreeable to patients. They are thus induced to 
be out the whole day, and to take food with an ai)petite 
which greatly imjiroves their nutrition and aids their 
restoration to health. The best-known Alpine health re- 
sorts are St Moritz and Davos, to wdiich lately Grindel- 
wald has been added. St Moritz is, uj»on the whole, 
better for less advanced cases, wliile Davos is more 
sheltered and better for cases which are severe. It is 
a mistake, however, to send those in whom the disease 
is very far advanciMl away from homo and friends, be- 
cause when there is no hoiie of cure it is Ijetter for them 
to die in comfort at home. At the health resorts just 
mentioned the amount of food taken is regulated by 
the appetite of the patient himself, but a system of 
cure has been inaugurated by Dr Brehiner at Gdrbers- 
dorf, by Dr Dettweiler at Falkenstein, and by Dr 
Waltbor at Nordrach, in the Black Forest. The most 
important point in this treatment consists in forced 
feeding, tho want of appetite which is so prominent in 
many cases of phtliisis being regarded as an abnormal 
sensation not to be regardeil ; and under the forced 
feeding, combined with open-air life, many marvellous 
recoveries are recorded. Numerous other institutions 
have been started in imitation of Dr Walther’s, but their 
success or failure must depend very much on the doctor 
who directs them. In the w’oll-kiiown “rest” cure, 
which we ow^e to Weir 3ilitchell, forced feeding takes a 
prominent part. The essence of this cure is to give to 
the patient rest, bodily and mental, by confinement to 
bed and isolation from the outside world. While this 
treatment by itself would aid recovery from nervous 
exhaustion, it would lessen apj^etite and thus interfere 
with nervous repair ; but tho want of exertion is supplied 
by means of massage, which stimulates the circidation 
and increases the appetite, so that the patient gets ail tho 
benefit of exercise without any exhaustion. Where nerv- 
ous exhaustion is less marked and the Weir Mitchell treat- 
ment is not appropriate — for example, in men who are 
simply overworked or broken down by anxiety or sorrow 
— a sea voyage is often a sfitisfactory form of “ rest ” 
cure. The lack of pasts and telegrams prevents much 
of the excitement which they would have upon shore, 
the space for exercise is limited, food is abundant and 
appetite is supplied by the stimulus of constant exposure 
in tho open air. tn order that the voyage should be 
satisfactory, however, it must be sufficiently long, and tho 


weather must be sufficiently warm to allow tho patient 
to stay in the open air the whole day long. During the 
heat of summer voyages to the North Cape are suitable, 
and during the spring and autumn to the Mediterranean, 
but in the colder months of the year tho West Indies, 
India, Capo Town, Australia, or New Zealand forms tho 
l)est objective. (t. l, b.) 

Thereslenstadt (Czech, Terezin), a royal free 
town and im])ortant garrison in the government district of 
Leitineritz, Bohemia, Austria, situated on the Egor river, 
near its cnnlluciice with the Elbe, in a district known as 
the “ Bohemian Paradise,” from its wealth of fruit trees. 
The fortress erected hero by tho Empress lifaria Theresa 
in 1780 was abandoned in 1882; but the ]<]ace remains 
one of considerable strategic imi)ortance, owing to its 
])Osition on both banks of the Eger in the midst of a 
broad plain. It lies on the liorder between the Czech 
and German portions of Bohemia, and its inhabitants 
belong to^ both nationalities. The basaltic cones of the 
Mittelgebirge are visible from the town. Population (1890), 
7215; (1900), 7016, including garrison of 3998 men. 

TherezInOi a town of Brazil, and capital of the 
state of PiauJiy. Tt was formerly called Chapada do 
Corisco, and has several fine churches and public buildings. 
Among the manufacturing industries are a large factory 
for making cotton and thread, an iron fouiidry, a soap 
factory, and machines for assorting and pressing cotton. 
Population, 22,000. 

Thermochemistry- —Tliermochomistry is a 
branch of Euergeti(*s, and treats of the tliermal phenomena 
^\hich arc associated with chemical change, 

§ ] . That vigorous chemical action is accompanied by 
a brisk evolution of heat is evident from such familiar 
examples as tho combustion of fuel or the explosion of 
gunpowder. The heat attoTidant on these actions, and 
on the vital processes of tho animal organism, naturally 
first attracted attention. Boyle, Crawford, Lavoisier at d 
Laplace, Dulong, Davy, Rumford, all concerned themselves 
with therniochcmical invostigatioi.s of such processes. 
Their quantitative experiinonts wore, however, too rough 
to permit of accurate generalization ; and although 
Lavoisier and Laplace stated the principle tliat the same 
amount of heat must bo supplied to decompose a com- 
I^ound as w^ould bo produced on its formation, the stato- 
metit w as not based on exact experiment, and only received 
experimental confirmation much later. 

Tho beginnings of modern thennochomistry, though 
made indo|)endoiitly of the doctrine of tho CVmservatioii 
of Energy, are practically contemporaneous w’ith tho 
recognition of that law, and without it the scioiute could 
scarcely have reached tho degree of development which it 
rapidly attained. Thomas Andrews and, especially, G. H. 
Hess (18 JO) wore tho first who systematically investigated 
thermochomical effects in solution, and arrived at con- 
clusions from their exi)eriraental data which still possess 
validity. Andrew s, for example, found that w’hen a series 
of acids were under similar conditions used t<j neutralize a 
given amount of a base, tho quantity of heat evolved on 
the neutralization was the same in all cases. Hess, from 
his wx)rk, arrived at the converse conclusion, that when a 
series of bases were used to neutralize a given amount of 
an acid, tho heat of neutralization was always the sauMJ. 
Both of these statements are correct when the powerful 
mineral acid and bases are considered, exceptions only 
arising when w eak acids and bases are employed. Again, 
Andrew's discovered that when one metal displaces another 
from solution of its salts zinc with solutions of copper 
salts), tho thermal effect is jiractically indoj)endent of tho 
nature of the acid radical in the salt employed. Andrews 
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likewise found that when the heat evolved on the displace- 
ment from its salts of a metal M' by a metal M is added 
to the heat of displacement of another metal M" by M', the 
sum is equal to the heat which is evolved on the direct dis- 
placement of M" from its salts by M. This affords an 
example of a principle which had been stated by Hess in 
a very general form under the name of the Law of Corir 
stant Heat Sums — namely, that the thermal effect of a 
given chemical action is the same, independently of the 
character and number of the stages in which it takes 
place. Thus, in the above example, it is immaterial 
whether M displaces M"' from its salt directly, or whether 
M first displaces M', which is then used to displace M"'. 
This imj[)ortant principle is a direct consequence of the 
Law of the Conservation of Energy, but was discovered 
inde})cndeutly by Hess from accurate ex|ieriment. 

Hess employed this principle to determine indirectly 
the heat of formation of compounds from their elements, 
when this magnitude, as is generally the case, was in- 
accessible to direct measurement. Thus the heat of for- 
mation of anhydrous zinc suli)hatc, ZnSO^, which cannot 
be determined directly, may bo arrived at by summation 
(in Hess’s units) as follows : — 

Oxidation of Zn to ZnO 5291 units 

„ 8 „ SOs 5384 „ 

Dissolution of 8 O 3 iu iiiuoli water . . . 2586 ,, 

,, ZiiO in the resulting aqueous HaS 04 1609 „ 

15850 „ 

Doduct heat of dissolution of anhydrous ZnS 04 . 1193 ,, 

Hfut of formation of ZU 8 O 4 from Zn, 8 , and 40— 14657 ,, 

Heats of formation are still determined for the most part 
in a precisely similar manner. 

Hess also statt^d another principle on empirical grounds, 
which, although admitting of many excei)tions, is of con- 
siderable utility and significance. It had been known 
long before his time that when solutions of neutral salts 
were mixed, and no precipitate resulted, the mixed solu- 
tion was also neutral, Hess now observed that in the 
process of mixing such neutral solutions no thermal effect 
was produced — that is, neutral salts in aqueous solution 
could aj>i)arently interchange their radicals without evolu- 
tion or absorption of heat. These experimental results 
were gtJiieralizod by him under the title of the Law of 
Thet'moneiitrdliti/, 

After the investigations of Hess and Andrews, a great 
deal of excellent exj)erimental work was performed by 
Favro and Silbermann, whose chief theoretical achieve- 
ment vras the recognition that the heat of neutralization 
of acids and bases was additively composed of two con- 
stants, one determined by the acid and the other by the 
Ijase. This deduction liarmonized the observations of 
Andrews and of Hess previously alluded to, and also 
accounted satisfactorily for the Law of Thermoneutrality. 

The Danish chemist, Julius Thomsen (born 1826), was 
the first investigator who deliberately adopted the prin- 
ciple of the Conservation of Energy as the basis of a 
thermochemical system. His thermochemical work was 
begun in 1853, but most of his ex{>crimonts were per- 
formed in tlio years 1869-82, the whole being published col- 
lectively, under the title ThernimJumieche Untermehunge^i, 
in four volumes. Somewhat later than Thomsen, the dis- 
tinguished French chemist, Marcellin Berthelot, ^gan (in 
1873) a series of thermochomical determinations, which 
by the hands of himself and his pupils have been con- 
tinued to the present day (1902). It is to these two 
investigators that most of our exact tliermochemical data 
are due. 

Thomsen and Berthelot independently enunciated a 


generalization (commonly known as Berthelot’s Third 
Principle^ or Principle of Maaimvm TTor^), which may be 
stated in brief as follows ; — ^Every pure chemical reaction is 
accompanied by evolution of heat. Whilst this principle 
is undoubtedly applicable to the great majority of chemical 
actions under ordinary conditions, it is subject to numerous 
exceptions, and cannot therefore be taken (as its authors 
originally intended) as a secure basis for theoretical 
reasoning on the connexion between thermal effect and 
chemical affinity. The existence of reactions 'which are 
reversible on slight alteration of conditions at once invali- 
dates the principle, for if the action proceeding in one 
direction evolves heat, it must absorb heat when proceeding 
in the reverse direction. As the principle has now been 
abandoned even by its authors, it is at the present time 
only of historical importance, although for many years 
it exerted considerable influence on thermochemical 
research. 

§ 2. From the standpoint of the Law of the Conservation 
of Energy, the relation between chemical and thermo- 
chemical action bears the following aspect : — A given 
amount of any substance under given conditions possesses 
a jKjrfectly definite amount of intrinsic energy, and, no 
matter what chemical and physical transformations the 
substance may undergo, it will, when it returns to its 
original state, possess the original amount of intrinsic 
energy. If we consider now the transformation of one 
system of chemical substances into another system under 
sjtecified conditions, we shall find that in general the 
intrinsic energy of the second system is different from the 
intrinsic energy of the first. Let us assume, as is com- 
monly the case, that the intrinsic energy of the initial 
system is greater than that of the final system. When 
the first system then is transformed into the second, the 
excess of energy which the former possesses must appear 
in the shape of heat, light, electrical energy, mechanical 
energy, &c. It is for the most })art a simple matter to 
obtain the excess of energy entirely in the form of heal, 
the amount of wliich is easily susceptible of measurement, 
and thus the existence of thermochemistry as a practical 
science is rendered possible. Since the intrinsic energies 
of the two systems under given conditions are invariable, 
the difference between them is constant, so that the heat 
evolved when the first system is converted into the second 
is equal to that absorbed when the second system is re- 
transformed into the first (cf. Lavoisier and La^ilace, ante^ 
§ 1). The total thermal effect too, which is associated 
with the transformation, must be the same, whether the 
transformation is conducted directly or indirectly (Hess’s 
Law of Conetant Heat Sums), since the thennal effect 
depends only on the intrinsic energies of the initial and 
final systems. 

Since the intrinsic energy of a substance varies ■with the 
conditions under which the substance exists, it is necessary, 
before proceeding to the practical application of any of 
the laws mentioned above, accurately to specify the con- 
ditions of the initial and final systems, or at least to 
secure that they shall not vary in the operations con- 
sidered. It is also a necessary condition for the applica- 
tion of the preceding la-ws that no form of energy except 
heat and the intrinsic energy of tlie substances should 
l>e ultimately involved. For example, when metallic zinc 
is dissolved in dilute sulphuric acid with production of 
zinc sulphate (in solution) and hydrogen gas, a definite 
quantity of heat is produced for a given amount of zinc 
dissolv^ provided that the excess of energy in the initial 
system appears entirely as heat. This provision may not 
always be fulfilled, since by placing the zinc in electrical 
contact with a piece of platinum, likewise immersed in the 
sulphuric acid, we can generate a current of electricity 



THERMOCHEMISTRY 279 


throogli the solution and the metallic part of the circuit. 
The reaction as before is completely expressed by the 
chemical equation 

Zn + HftSOi SE ZnS 04 + Hs, 

the initial and final systems being exactly the same as in 
the first case ; yet the amount of heat generated by the 
action is much smaller, a quantity of the intrinsic energy 
having been converted into electrical energy. This elec- 
trical energy, however, is equivalent to the heat which has 
disap])eared, for it has been shown experimentally that if 
it is converted into heat and added to the heat actually 
evolved, the total quantity of heat obtained is exactly 
equal to that produced by the direct dissolution of the 
zinc in the absence of platinum. 

§ 3. The following conditions have to be considered os 
affecting in a greater or less degree the intrinsic energy of 
the initial and final systems : — 

(n Dilution of solutions. 

(2) Physical state. 

^3^ Change of volume. 

(4) Allotropic modifications. 

(5) Temperature. 

(1) Generally speaking, there is a considerable thermal 
effect when a substance is dissolved in water, and this 
effect varies in magnitude according to the amount of 
water employed. It is only, however, when we deal with 
comparatively concentrated solutions that the heat-effect 
of diluting the solutions is at all great, the heat-change on 
diluting an already dilute solution being for most practical 
purposes negligible. In dcjaling, thercjfore, with dilute 
solutions, it is only necessary to state that the solutions 
are dilute, the exact degree of dilution being unimix)rtant. 
It occasionally happens that a change in dilution affects 
the chemical action that occurs. Thus if concentrated 
instead of dilute sulphuric acid acts upon zinc, the action 
takes place to a great extent not ac^cording to the equa- 
tion given above, but according to the equation 

Zii + 2lI:!S04 " ZnS04 + SO^ *!■ 2H2O, 

sulphur dioxide and water being produced instead of 
hydrogen. Here we have a different final system with a 
different amount of intrinsic energy, so that the thermal 
effect of the action is altogether different. 

(2) The physical state of the reacting substances must 
be considered, since comparatively largo amounts of heat 
are absorbed on fusion and on vaporization. Thus the 
heat of fusion of ice (for HgO^l^ g) is 1440 cal., and 
the heat of vaporization of water at 100“, for the same 
quantity, 9670 cal. 

(3) The effect of change of volume against external 
pressure (due to production or consumption of mechanical 
energy) may be neglected in the case of solids, liquids, or 
solutions, but must usually be taken into account when 
gases are dealt with. Each gramme-molecule of a gas w^hich 
appears under constant pressure during a chemical action 

hydrogen during the action of zinc on dilute sulphuric 
acid) performs work equivalent to 580 cal. at the ordinary 
temperature, which must be allowed for in the thermo- 
chemical calculation. A similar correction, of 0])].)osite 
sign, must bo made when a gramme-molecule of gas 
disappears during the chemical action. 

(4) When a substance — «.</., carbon, phosphorus, sulphur 
— exists in more than one allotropic modification, the par- 
ticular variety employed should always be stated, as the 
conversion of one modification into another is frequently 
attended by a considerable thermal effect. Thus the con- 
version of yellow into red phosphorus evolves about one- 
rixth of the heat of combustion of the latter in oxygen, 
and so the knowledge of which variety of phosphorus 


has been employed is of essential importance in the thermo- 
chemistry of that element. 

(5) The influence of temperature on the thermal effect of 
a chemical action is sometimes considerable, but since the 
initial and final temperatures, which alone determine the 
variation in the thermal effect, are in almost all cases 
within the ordinary laboratory range of a few' degrees, 
this iiiflutMice may in general bo neglected without serious 
error. 

§ 4. Metliods , — In order to estimate the thermal effect 
of any chemical ])rocess, use is made of the ordinary 
methods of calorimetry, the particular method being 
selected according to the nature of the chemical action 
involved. In almost every case the method of mixture 
(Calorimetry, Ency, Brit, vol. xxvi. p. 505) is employed, 
the method of fusion with Bunsen's ice-calorimeter {ibid.) 
being only used in special and rarely occurring circum- 
stances. 

As a very great number of important chemical actions 
take place on mixing solutions, the mctliod for such cases 
has been thoroughly studied. When the solutions em- 
ployed are dilute, no water is placed in the calorimeter, 
the temperature-change of the solutions thenistjlves being 
used to estimate the thermal effect brouglit about by 
mixing them. Kiiowui quantities of the solutions are 
taken, and the temperature of each is accurately measured 
before mixing, tlio solutions liavirig Ixson allowed as far as 
possible to adjust themselves to the same temperature. 
The change of tomperaturo of the solutions after the 
mixing has taken place is then observed with the usual 
I)recauti()us. It is of course in such a case necessary to 
know the specific heat of the liquid in the caloriinotor. 
Thomsen I'y direct exi>erimont found that the hoat- 
caj)acity of a dilute aqueous solution diverged in general 
less than 1 j»er cent, from the heat-capacity of the water 
contained in it, the divergence being sometimes in one 
sense, sometimes in the other, lie therefore abstained 
from determining for each case the specific heats of the 
solutions he employed, and contented liiinself witJi the 
above approximation. Berthelot, on the other hand, 
assumed that the heat-capacity of an aqueous solution is 
equal to that of an equal \olume of w ater, and calculated 
his results on this as8um})tiori, which involves much the 
same uncertainty os that of Thomsen. Since tlieriuo- 
chemical measurements of this ty^KJ may be frequently 
jjerformed with an error duo to other causes of iiiiioh less 
than 1 iHT cent,, the error introduced by either of these 
assum])tion8 is the chief cause of uncertainty in the 
method. 

The calorimeter used for solutions is usually cylin- 
drical, and made of glass or a metal wiiich is not attacked 
by the reacting substances. The total quantity of liijuid 
employed need not in general exceed half a litre if a 
sufficiently delicate thermometer is available. The same 
type of calorimeter is ustid in determining the heat of 
solution of a solid or liquid in water. 

Combustion calorimeters are emidoyed for observing 
the heat generated by the brisk interaction of substances, 
one of which at least is gaseous. They are of two kinds. 
In the older typo the combustion chamber (of metal or 
glass) is sunk in the calorimeter proper, tubes being pro- 
vided for the entrance and exit of the gaseous substances 
involved in the action. These tubes are generally in the 
form of worms immersed in the water of the calorimeter. 
In the newer tyi»e (wliich was first projKjsed by Andrews 
for the combustion of gases) the chemical action takes 
place in a completely closed combustion chamber of 
sufficient strength to resist the ])rcssure generated by 
the sudden action, which is often of explosive violence. 
The steel combustion chamber is of aliout 250 c.c, capacity. 
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and is wholly immersed in the calorimeter. To withij^d 
the chemical action of the gases, the “calorimetric bomb" 
la lined either with platinum, as in Berthelot's apparatus, 
or with ]K>rcelain, as in Mahler^s. For ordinary com- 
bustions compressed oxygen is used, so tliat the com- 
bustible substance burns almost instantaneously, the 
action being induced ly means of some electrical device 
which can be contndlcd from without the calorimeter. 
The accuracy of heats of combustion determined in the 
closed calorimeter is in favourable cases about one-half 
per cent, of the quantity estimated. 

§ 5. rnits and Notation, — The heat-units employed in 
thernuxshemistry have varied from time to time. The 
following are those which have been in most general 
use ; — 

Small calorie or gramme calorie .... cab 

Ijarge or kilogramme calorie CaL 

Centuple or “ rational ** calorie . - . . K. 

The centuple calorie is the amount of heat required to raise 
1 g. of water from 0" C. to 100" C., and is approximately 
.ecjual to 100 cal. The large calorie is equal to 1000 cal. 
In view of the not very great accuracy of thermochcmical 
measurements, the precise definition of the heat-unit 
employed is not a matter of sjiecial iiiipr,)rtancc. It has 
lately been proposed to adopt the with the symbol 
j, as thcrmocheinical unit for small quantities of heat, 
largo amounts being exi)rc8Red in terms of the hilojmU^ 
Kj — 1000 j. (For the exact relation l>ctween these heat- 
units, see CALORiMKTuy, vol. xxvi. p. 509.) For ordinary 
thermochemicnl work we may adopt the relation 1 cal. «= 
4-18 j, or 1 Cal. -4-18 Kj. 

Except for technological purposes, tliormochemical data 
are not referred to unit quantity of matter, but to chemical 
quantities — to the gramme-equivalents or gramme- 
molecules of the reacting substances, or to some multiples of 
them. The notation which Julius Thomsen eniplcyed to ex- 
press his thermochemical measurements is still extensively 
used at the present day, and is as follows : — The chemical 
symbfils of the reacting substances are written in juxta- 
position and separated by commas; the whole is then 
enclosed in brackets and connected by the sign of ecpiality 
to the number expressing the thermal effect of the action. 
The chemical aymlx)ls stand for quantities measured in 
jframmes, and hesat-evolution is reckoned as positive, heat- 
Absorption as negative. Thus 

[S, 20] =71100 cal. 

indicates that 71100 calorics aro evolved when 32 grammes 
of sulphur react with 2x16 grammes of free oxygon to 
form sulphur dioxide. It is of course necessary iii accu- 
rate work to state the conditions of the reaction. In the 
al)Ove instance the sulphur is supposed to be in the solid 
rhombic modification, the oxygen and sulphur dioxide 
being in the gaseous state, and the initial and final 
systems being at the ordinary temjierature. Again, the 
equation 

[2N, 0]=- 18500 cal. 

indicates that if 28 grammes of nitrogen could be made 
to unite directly wdth 16 grammes of oxygen to form 
nitrous oxidO, the union would cause the absorption of 
18500 calories. When substances in solution are dealt 
with, Thomsen indicates their state by affixing Aq to 
their symbols. Thus 

[XaOH Aq, IlNOtAq]= 13680 oaL 
represents the heat of neutralisation of one gramme- 
equivalent of caustic soda with nitric acid, each in dilute 
aqueous solution before being brought into contact. One 
drawback of Thomsen’s notation is that the nature of the 
final 8>*8tem is not indicated, although this defect in 
general causes no ambiguity. 


Berthelot 8 notation defines both Initial and final 
systems by giving the chemical equation for the reaction 
considered^ the thermal effect being appended, aixi the 
state of the various substances facing affixed to their 
formulae after brackets. Ostwald has proposed a modi- 
fication of Berthelot’s method which has many advantages, 
and is now commonly in use. Like Berthelot, he writes 
the chemical equation of the reaction, but in addition he 
considers the chemical formula of each substance to 
express not only its material composition, but also the 
(unknown) value of its intrinsic energy. To the right- 
hand member of the equation he then adds the number 
expressing the thermal effect of the reaction, heat-evolu- 
tiom being as before counted positive, and heat-absorption 
negative. The mass equation then becomes an energy 
equation. He thus writes 

S + O2=SOa+71100cal., 

which expresses the fact tliat the intrinsic energy of the 
quantities of 8ul2)hur and oxygen considered exceeds that 
of the sulidiur dioxide derived from them by 71100 cal. 
when thermal units aro employed. The equation 
Ha + L = 2in~ 12200 cal. 

exjiresscs tliat under certain conditions the intrinsic 
energy of hydriodic acid is greater than the intrinsic 
energy of its comijonent elements by 12200 cal., i.e,^ that 
hydriodic acid is formed from its elements with absorption 
of this amount of heat. Energy equations, such as the 
above, may be operated with preci^y as if they were 
algebraic equations, a property which is of great advan- 
tage in calculation. Thus by transposition we may write 
the last equation as follows : — 

2HI = Hj 5 + la + 12200 cal., 

and thus express that hydriodic acid w^hen decomposed 
into its elements evolves 12200 cal. for the quantity 
indicated by the equation. 

Ostwald has made the further proposal that the formulae 
of solids should be printed in heavy type (or within sijuare 
brackets), of liquids in ordinary type, and of gases in 
italics (or within curved brackets), so that the physical 
state of the substances might be indicated by the equation 
itself. Thus the equation 

673 + 2KI, Aq=2KCl, Aq + Ia + 52400 caL, 
or (da) + 2KI, Aq = 2KC1, Aq + [la] + 52400 caL, 

would express that when gaseous chlorine acts on a 
solution of potassium iodide, with separation of solid 
iodine, 52400 calories are evolved. These suggestions 
have not as yet been widely adopted. 

§ 6, Heat of Fm'rmtion . — For thcrmochemical calcula- 
tions it is of great importance to know the heat of 
formation of comjwunds from their elements, even when 
the combination cannot be brought about directly. As 
an example of the use of Ostwald's energy-equations for 
the indirect determination we may take the ease of carbon 
monoxide. 

The following equations give the result of direct 
experiment ; — 

0 + 20^009+94800 cal. 

00+ 0=009+68000 cal. 

If now it is required to find the heat of formation of the 
compound CO, which cannot bo directly ascertained, we 
have merely to subtract the second equation from the 
first, each symbol representing constant intrinsic energy, 
and thus w^e obtain 

0 + 0-00=26800 oaL, 

OT 0+0=00+26800 oaL, 

that is, the heat of formation of a gramme-molecule of 
carbon monoxide is 26300 cal. 
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Aa hM alreadjr been stated, the heat of formation of a 
compound is the amount (expressed in thermal units) by 
which its intrinsic energy exceeds or falls short of that of 
the elements which enter into its composition. Now of 
the absolute values of intrinsic energy we know nothing ; 
we can only estimate differences of intrinsic energy when 
one system is compared with another into which it may 
be directly or indirectly converted. But since the elements 
cannot under any circumstances be converted one into the 
other, we are absolutely without knowledge of the relative 
values of their intrinsic energy. This being the case, we 
are at liberty to make the assumption that the intrinsic 
energy of each element (under specified conditions) is xero, 
without thereby introducing any risk of self-contradiction 
in thermochemical calculations. This assumption has the 
great advantage, that the intrinsic energy of a compound 
relatively to its elements now appears as the heat of 
formation of the compound with its sign reversed. Thus 
if we consider the energy equation ' 

C + 02= COa+ 94800 caLt 

and replace the symbols by the values of the intrinsic energy, 
viz., zero for carbon and oxygen, and x for carbon dioxide, 
we obtain the equation 

0 + 0=35 + 94300 cal. 
or a;=a -94300 cal. 

With knowledge then of the heats of formation of the 
substances involved iu any chemical action, we can at 
once calculate the thermal effect of the action, by placing 
for each compound in the energy-equation its hi'at of for- 
mation with the sign reversed, t.e., its heat of decom- 
position into its elements. Thus if w^e wish to ascertain 
the thennal offect of the iiction 

M#? + CaO = Mf?0 + Ca, 

we may write, knowing the heats of formation of CaO and 
MgO to be 131000 and I IGOOO respectively, 

0-131000 = 0-146000+» 

37=15000 cal. 

Since heats of formation afford such convenient data for 
calculation on tlie above method, they have been ascer- 
tained for as many compounds as possible. 

Sul) 8 tances with jK^sitive heats of formation are termed 
exothey^iic ; those w’ith negative heats of formation are 
termed endothennic. The latter, which a,re not very 
numerous, give out heat on decora] >osition into their ele- 
ments, and are more or less unstable. Amongst endo- 
thermic compounds may be noted hydriodic acid, HI, 
acetylene, CoHg, nitrous oxide, N.^O, nitric oxide, NO, 
azoimide, N 3 H, nitrogen trichloride, Some of these 

pass into their elements with explosive violence, owing to 
the heat generated by their decomposition and the gaseous 
nature of the products. 

§ 7. Hmt of Conibustwn . — The thermochemical magni- 
tude which is universally determined for organic com- 
pounds is the heat of combustion, usually by means of the 
calorimetric bomb. The relation between the heat of 
combustion of a hydrocarbon and its heat of fonnation 
may be readily seen from the following example. The 
hydrocarbon metliane, CH^, when completely burned to 
carbon dioxide and water, generates 213800 cal. We may 
therefore write 

CH 4 + 40 = CO 3 + 2 IIaO + 213800. 

Now we know the heats of formation of carbon dioxide 
(from diamond) and of liquid water to be 94300 cal. and 
68300 cal. respectively. The above equation may conse- 
quently be written, if x is the heat of formation of 

-a;+0= - 94800 * (2 X 68300) +213,800 
«= 17000 oal 


heat of formation, like that of most hydrocarbons, 
is comparatively small : the heat of formation of saturated 
hydrocarbons 4 S always ix>sitive, but the heat of formation 
of unsaturated hydrocarbons is frequently negative. For 
example, ethylene, C 2 H 4 , is formed with absorption of 
16200 cal., acetylene, CgHo, with absorption of 59100 
cal., and liquid benzene, OgH^, with absorption of 9100 
cal. Since the heat of combustion of a hydrocarbon is 
equal to the heat of combustion of the carbon and hydro- 
gen it contains minus its heat of formation, those hydro- 
carbons with positive heat of formation generate less heat 
on burning than the elements from which they were 
formed, whilst those with a negative heat of formation 
generate more. Thus the heat generated by the combus- 
tion of acetylene, C 2 H 2 , is 3 1 6000 cal, whereas the heat 
of combustion of the carbon and hydrogen composing it is 
only 256900 cal., the difference being equal to the noga* 
tive heat of formation of tlie acetylene. 

For substances consisting of carbon, hydrogen, and 
oxygen, a rule was early devised for the purpose of 
roughly calculating their heat of combustion (Welter's 
rule). The oxygen contained in the compound was 
deducted, together with the equivalent amount of hydro- 
gen, and the heat of combustion of the compound was 
then taken to be equal to the heats of combustion of the 
elements in the residue. That the rule is not very accu- 
rate may be soon from the following exam|)lc. Cane- 
sugar has the formula Acjcording to Welter's 

rule, we deduct 110 with the equivalent amount of 
hydrogen, namely, 22 H, and are left with the residue 
12 C, the heat of combustion of which is 1131600 
cal. The observed heat of combustion of sugar is, 
however, 1354000, so tliat the error of tlie rule is 
here 20 per cent. A much bettor approximation to 
the heat of combustion of such substaiicies is obtained by 
deducting tlie oxygon together with the amount of carbon 
necessary to fonu COg, and then ascertaining the amount 
of heat produced by the residual carbon and hydrogen. 
In the alK)ve case we should deduct with 110 the equiva- 
lent amount of carlxm 5'5 C, thus obtaining the residue 
6*5 C and 22 U. These when burnt would yield 
(6*5 X 94300) + (11 X 68300) =* 1364250 cal., an amount 
which is less than 1 per cent, different from the observed 
heat of combustion of sugar. Neither of the above rules 
can be applied to carbon compounds containing nitrogen. 

§ 8 . Heat of Neutralizatimi, — It has already been stated 
that the heats of neutralization of acids and bases in 
aqueous solution are additively composed of two terms, 
one being constant for a given base, the other constant for 
a given acid. In addition to this, the further regularity 
has been observed that when the jxiwerful monolMvdc acids 
are neutralized by the powerful monacid bases, the heat of 
neutralization is in all cases the same. The following 
table gives the heiits of neutralization of the commoner 
strong monobasic acids with soda 


Hydrochloric acid . HCl . . . 137400 cal. 

IJydrobroniic acid . HBr . , . 137500 , 

Hydriodic acid . HI . . . 136800 ,, 

Nitric acid . . HNOa . . 136800 

Chloric acid . . HClOg . . 137000 „ 

Bromic add . . HBiOa . . 137800 ,, 


Within the error of experiment these numbers are 
identical. 

It was at one time thought that the greater the 
heat of neutralization of an acid with a given base, 
the greater was the strength of tlio acid. It is now 
known, however, that w^hen weak acids or bawis are used, 
the heat of neutralization may be either greater or less 
than the normal value for powerful acids and bases, 
so that there is no pioportionality, or even parallelism, 

S. IX. — 36 
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between the strengths of acids and their heats of neutrali- 
laUon. 

§ 9. Umt of Solution, — When substances eebdily combine 
with water to form hydrates, the heat ef dotation in water 
is usually positive ; when, on the other hand, they do not 
readily form hydrates, or when they are already hydrated, 
the heat of solution is usually negative. The following 
examples show the effect of hydration on heat of solution 
in a large quantity of water : — 

lleat of Solution. Heat of HydruUon. 

I, Sodium curbonoto — 

NaaOO, . . +5640 cal. 

NaaCOa HaO . +2260 ,, +8890 cal, 

NaaCOfc 2HaO . +20 „ +6620 „ 

NaflOOa, lOIIaO . -16160 „ +21800 „ 

II. Sodium sulphate — 

NaaS 04 . . +460 cal. 

Na 9 S 04 , H 2 O . -1900 „ +2360 cal. 

Na3S04, lOHsO . -18760 „ +19200 „ 

§ 10. Application of the Second Law of Thermodynamice 
to Tfiermochemistry, — What is commonly understood 
by thermochemistry is based entirely on the first law of 
thermodynamics, but of recent years great progress has 
been made in the study of chemical equilibrium by the 
application of the second law. For an account of work 
in this direction the reader may consult the last two books 
given in the short bibliography subjoined. 

IBeo J ULius Thomsen. ThermocheinieclieVTUereitchuiigen, Leip- 
zig,' 1882-86. — M. Berthklot. Ensai da M^canique Chiviiqw 
fmd4e sur la ThermMmle^ Paris, 1879 ; Thcrnwchimie^ 
et Loia Paris, 1897. — W. Ostwalj). Lehrbuch der 

aUgemtiinen C/iernic, 2nd od., vol, ii. part 1, pj>. 1-617. Leipzig, 
1898. — Muiit and Wilson. Elements of Thermal Chemistry, 
London, 1886. — 1\ Dttuem. TtaiU de MScanique Chimique, 
Paris, 1897-99.— J. J. VAN Laak. Lehrbuch der m^Ulumatiachen 
Cheftnie, Ltupzig, 1901. (j. Waju) 

Thermodynamics. — The name Thermo- 
dynamics is given to that branch of the general science of 
^ergetics which deals with the relations between thermal 
and mechani(;al energy, and the transformations of heat into 
work, and vice versd. Other transformations of heat (see 
Energetics) are often included under the same title, 
but they cannot l>e considered here. A discussion of some 
of the fundamental principles and equations of thermo- 
dynamics has l>een given under the same title in Enrt/, 
Brit, vol. xxiii., p. 283. The object of the present article 
is to explain more fully the applications of the theory to 
imperfect gases and vapours under conditions which occur 
in practice, and to develop certain equations which are 
interesting in themselves and are required for reference 
in cognate subjects. (See Thermometry, Fusion, 
Vaporization.) An alphal:>etical index of the symbols 
employed wull be found at the end of the article. 

1. Introductory, — The modern science of thermo- 
dynamics dates from about the ye“r 1850, in which Rankine 
and Clausius independently and simultaneously published 
the correct intcqjrotation of Caniot^s principle on the 
basis of the law of the conservation of energy, which 
had already won general acceptance through the work of 
Joule and, Thomson and of Helmholtz. It was in the 
some year that J oule’s principal paper on the mechanical 
equivalent of heat was published in the Philosophical 
Transactiom, About the same time Thomson devised the 
absolute or thermodynamic scale of tom|)6rature, without 
which no scientific treatment of the subject was possible, 
and developed the fundamental ec^uations of the subject 
in the most general manner. The previous work of 
Carnot and others had been founded on the assumption 
that heat, like a material substance, possessed the property 
of remaining invariable in quantity through any trans- 
formation. Carnot, in the proof of his principle that the 
efficiency of a reversible heat engine is a maximum, 
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assumed that the case of a heat engine receiving a 
quantity of heat, H\ from a source at A temperature, 
and giving up a quantity of heat,. H'\ to a sink at a lower 
temperature, was exactly analogous to that of a water 
engine taking water from a high level and letting it down 
to a lower level. In the latter case, the maximum work 
that could be done by any kind of water-wheel would be 
equal to the product of the difference of level and the 
weight of water transferred. This maximum output could 
be attained only by a perfectly reversible water-wheel, 
capable, if driven backwards, of restoring the water to 
its original level by the exj)enditure of a like amount of 
work. For if there were any more efficient engine, A, 
capable of doing more work with the same quantity of 
water and the same difference of level, it would be possible 
to obtain a balance of work without any exi>eiiditure of 
water ix)wer by employing A to drive a reversible engine 
backwards and return the water to its original level. On 
Carnot^s assumption with regard to the indestructibility 
of heat, it follows by exactly similar reasoning that the 
efficiency Wjll (the ratio of work done, IF, to heat trans- 
ferred, JI) of a perfectly reversible heat engine is the 
maximum attainable, and cannot be exceeded by any 
other engine working between the same limits of tern- 
|)eraturo. The fallacy of Carnot’s proof became evident 
when it was admitted that heat w'^as a form of energy, 
and therefore capable of transformation. The adoption 
of the i>rinciple of the conservation of energy in place 
of that of the conservation of heat made it necessary to 
suppose (as was experimentally proved by Hirn and others 
at a later date) that part of the heat, taken from the 
source was transfonned into work and disapi)eared, ceasing 
to exist as heat. The quantity of heat, //", given up to 
the sink was therefore less than H\ The simple proof 
given by Carnot on the basis of the conservation of heat 
no longer held good, and it became necessary to devise 
some other axiom on which to found the proof of Carnot’s 
principle. Either of the axioms chosen for this purpose 
by Clausius and Thomson (Lord Kelvin) may be stated 
as the second law of thennodynainics, but as they are 
0 (|uivalent to Carnot’s princi 2 )le, and may bo deduced 
from it, it is more convenient in practice to take Carnot’s 
j)rinciple itself as the second law. 

2. Application of the Fh'st Law , — The complete trans- 
formation of mechanical energy into heat by friction, or 
some analogous process of degradation, is always 2 )ossiblc, 
and is made the basis of ex|)eriments for the determina- 
tion of the mechanical equivalent of the heat unit. (Sec 
Calorimetry.) The converse process of the transforma- 
tion of heat into mechanical work or other fonns of 
energy is subject to limitations. When a quantity of heat, 
//, is supplied to a body, part is expended in raising the 
temperature of the body, or in expanding the volume 
against molecular forces, and is represented by an in- 
crease in the total quantity of energy contained in the 
body, which is generally called its Intrinsic Energy^ and 
will be denoted by the symbol E. The remainder is 
equivalent to the external work, TT, done hy the body 
in exi)anding or otherwise, which can be utilized for 
mechanical pur 2 )ose 8 , and ceases to exist as heat in the 
body. The application of the first law leads immediately 
to the equation, 

• • • ( 1 ) 

in which E^ represents the quantity of energy originally 
present in the body, and all the quantities are supposed, 
as usual, to be expressed in mechanical units. This 
equation is generally true for any series of transformations, 
provided that we regard E and W as representing the 
oigehrait sums of all ^e quantities of heat supplied to, and 
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of work done the body, heat taken from the body or 
work done on the body being reckoned negative in the 
summation. then, represents the total increase of 

the intrinsic energy of the body in its final state, which 
may be determined by measuring H and W, If after any 
series or cycle of transformations the body is restored to 
its initial state, we must have E^E^ whence it follows 
that if » W, But this simple relation is only true of the 
net balances of heat and work in a complete cyclical 
process, which must be adopted for theoretical purposes 
if we wish to el^inate the unknown changes of intrinsic 
energy. The balance of work obtainable in such a cycle 
depends on the limits of temperature in a manner which 
forms the subject of the second law. 

3. Indicator or p.v. Diagram , — The significance of 
relation (1) is best appreciate by considering the graphic 
representation of quantities of heat and energy on a work 
diagram. On the familiar indicator diagram the state 

of the working sub- 
stance is represented 
by the position of a 
point called the 
“state-point,” defined 
by the values of the 
})resaure jp and volume 
V of unit as 

ordinate and abscissa 
respectively (Fig. 1). 
Any line (“ path ” or 
“ graph ”) on the 
diagram, sucli as 
BCD, represents an 
“operation ” or “ pro- 
” i.«., a contin- 
uous series of states 
through which the 
substance may be 
made to pass in any transformation. It is tacitly assumed 
that the motion is relatively so slow that the pressure and 
temperature of the substance are practically uniform 
throughout its mass at any stage of the process. Otherwise 
the transformation could not be fully represented on the 
diagram, and would not be reversible. The area BCDc^ft 
under the path represents the external work done hy the 
substance in expanding from B to D, which is analytically 
represented by the integral of taken along the given 
path. Any closed path or figure, such as ABCD, represents 
a complete cycle or series of operations, in the course of 
which the substance is restored to its original state with 
respect to temperature, intrinsic energy, and other pro- 
perties. The area DABA(f under the return path (v 
diminishing) represents work done on the substance, or 
against the back-pressure, and is negative. The area of 
the cycle, viz., that enclosed by the path BCDA, repre- 
sents the balance of external work done by the substance 
in one cycle, and is positive if the cycle is described clock- 
wise as indicated by the arrows. The sinqdest ty|K>s of 
process or operation are: — (1), heating or cooling at 
constant volume^ represented by vertical lines such as B6, 
called htmetriesy in which the pressure varies, but no 
external work is done. (2) Heating or cooling at conatant 
pressure^ represented by horizontal lines such as NA, called 
I$opieHie$i in which the external work done is the product 
of the pressure p and the expansion v" - v\ (3) Expan- 
sion or compression at constant temperature^ represented 
by curves ccdled Isotherwxds^ such as BC, AD, the form 
of which depends on the nature of the working substance. 
The isothermals are approximately equilateral hyi)erlK)las 
^-constant), with the axes of p and v for asymptotes, 
mr a gas or unsaturated vapour, but coincide with the 
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isopiestics for a sjsturated vai)our in presence of its liquid. 
(4) Eximnsion or ^compression under the condition of 

by curves called Adiahatks^ 
such as BA& which are necessarily steeper than 

the isotherni^s. 

A cycle gu(fh as ABCD enclosed by parts of two 
isothermals, BC, AD, and tAvo adiabatics, AB, CD, is the 
simplest form of cycle for theoretical puq)Oses, since 
all the heat absorbed, H\ is taken in during the process 
represented by one isothermal at the temperature and 
all the heat rejected, //", is given out during the process 
represented by the other at the temperature 6^, This is 
the cycle employed by Carnot for the establishment of 
his fundamental principle of reversibility as the criterion 
of perfect efficiency in a heat engine. The area ABCD, 
representing the work, IF, per cycle, is the difference 
- il") of the quantities of heat absorbed and rejected 
at the temperatures and 0", As the temperature O'* is 
lowered, the area of the cycle increases, but since 11’^ can 
never exceed 1I\ there must bo a zero limit of tem- 
perature at which the pressure would vanish and the area 
of the eyedo become equal to the whole heat absorbed at the 
higher temperature. Taking this ideal limit as a theoretical 
or absolute zero, the value of W may be represented on 
the diagram by the whole ai*ea included between the two 
adiabatics BAZ, CDZ' down to the points where they 
intersect the isothermal of absolute zero, or the zero 
isopiestic OV asymptotically at infinity. 

If the substance in any state such as B w^ere allow^ed to 
expand adiabatically {dll — 0) down to the absolute zero, 
at which point it contains no lieat and exerts no pressure, 
the whole of its intrinsic heat energy might theoretically 
bo recovered in the form of external work, represented on 
the diagram by the whole area BAZc6 under the adiabatic 
through the state-point B, bounded by the isometric B6 
and the zero isopiestic 6V. The change of the intrinsic 
energy in passing from one state to another, as from B to 
C, is represented by the addition of the heat area 11 = 
BCZZ', and the subtraction of the work-area IF— BCc6. 
It follows from the first law that the intrinsic energy of a 
substance in a given state must always be the some, or 
that the change of E in any transformation must de{>end 
only on the initial and final states, and not on the j»ath 
or process. It will be observed that the areas representing 
IT and W both dcinjnd on the form of the ))ath BC, but 
that the difference of the areas representing the change of 
intrinsic energy dE is independent of BO, Avhich is a 
boundary common to both li and W, This is mathematic- 
ally expressed by the statement that dE is an exact dif- 
ferential of a function of the co-ordinates defining the 
state of the body, w^hich can Ih) integrated between limits 
without reference to the relation representing the path 
along which the variations are taken. 

4. Application of the Second Law , — Tho limitations of 
the transformation of heat into work in a cyclical process, 
such as is necessarily involved in the working of any form 
of heat engine, form the subject of the second law, and are 
most conveniently stated in terms of the absolute scale of 
temperature devised by Lord Kelvin on tho basis of 
Carnot^s princii)lo. Since the efficiency of all perfectly 
reversible engines working between the same two limits 
of temperature in a cycle of tho kind illustrated in Fig. 1 
must be the same, it follows that it can clcj^end only on 
the limits of temperature, and not on the mechanism of 
the engine, or on tho nature of the working substance 
employed. Any scale of tenq>erature defined in terms of 
the ratios of the quantities of heat absorl^d and rejected 
by a reversible engine will be absolute in the sense of 
being independent of the properties of any particular sub- 
stance. The scale projicsed by Lord Kelvin, and now 
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universally adopted, is obtained by taki|^ Uie ratio ff jff* 
of the temperatures of the source sink to be the 

same as the ratio IT jH*' of the absorbed 

and rejected at those temj> 6 raturascdj 9 ^^'i|ii&ple Carnot 
cyde. Since we the simple 

relations, 

wi{e^-e^)^irio^^irir . ( 2 ) 

'The scale of temperature so defined leads to the simplest 
thennodynamical relations, and has the great advantage 
of being in the closest possible agreement with the scales 
of the mercury and gas-thermometers. The size of the 
degree of teiniHjrature is determined by the system of 
graduation employed (Centigrade, or Fahrenheit, or 
ll^aumiir) with reference to the freezing and boiling 
])oints of water, but this docs not affect the ratios involved 
in (2), and is immaterial for theoretical purposes. Having 
due regard to the meaning of the symbols employed, the 
relations (2) may also be interpreted as the formula of the 
simple reversible engine, or as the symbolic statement of 
Carnot’s principle, since the assertion that the efficiency 
depends only on the temperature limits is implicitly in- 
volved in the form of the equations. 

6, Tli^rmodynamieal Melaliona , — The mowt important and most 
useful of the relations between the tliermod^naiiiical properties 
of a substance may be very simply (leduced from a considera- 
tion of the indicator diagram by a geometrical method, which is 
in many respects more instructive than the analytical method 

generally employed. He- 
rerring to Fig. 2, let BC 
bo a small portion of any 
isothermal corresponding 
to the temperature $, 
and AD a neighbouring 
isotliermal I.et BE 
be an isometric through 
B meeting AD in E, and 
£0 an i8opie.stic through 
E mooting BC in C. X^t 
BA, CD bo adiabaties 
through B and C meeting 
the isothermal ^ in A 
andD. Then by relations 
(2) the heat, Ji, absorbed 
in the isutbernial chaiigo 
BC, is to the work, Ir, 
dune in the cycle ABCD 
in the ratio of to 
If the dillbrence of temperature {O' - it") is small, the 
figure ABCD may be regarded as a jatralJelogiaiu, and its urea 
as equal to the rectangle BE x EC. This is accurately true in the 
limit when (0' - 0") is infinitesimal, hut in prac^tice it is necessary 
to measure speoific heats, &c., over finite ranges of temperature, 
and the error involved is generally iiegltgihle if the range docs 
not exceed a few degrees. BE is the increase of pressure [p' -p") 
produced by the rise of temperature (0^ - 0") if the volume is kept 
eonatant. EC is the expansion (t^ - v') produoi'd by the same rise 
of temjiorature if the pressure is kept oonstant. Substituting 
those symbols in the expression for the area, the relation becomes 

. . . (3) 

This relation may be interpreted in two ways, according as we 
require the heat absorlied in terms of the change of pressure or 
volume. (1) The licat, if, absorbed in isotliormal exT)an.sion 
(latent heat of ex^iansion) from »' to p" is equal to the diminution 
of pressure (jt' -p") multiplied by the absolute temperature and 
by the expAnsion per degree (i/'- v')/(^ - 0") at constant pressiiro. 
(2) The heat, //, ab.sorbed in isothermal expansion from i/ to ft" is 
s^ualtothe increase of volume {?/'- 1 ?') multiplied by the abso- 
lute tom|iorature, and by the increase of pressure per degree 
at constant volume. In the notation of the 
salculus the relations become 

(0 const) ss0dv/d0 (p const)\ 
dJ3/tfv (0 const) ss0dp/d0 (v const) J 
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The negative sign is prefixed to dlT'dp because absorption of heat 
^djff oorrespoims to diminution of pressure -do. The utility 
of these relations results firom the oiroumstauoe that tlio pressure 
and expansion coefficients are familiar and easily measured, 
whereas the latent heat of expansion ia difficult to determine. 

The most iustniotive example of the application of relations 
(1) and (2) is afforded by the change of state of a aubatanoe at 


Liquid 


Vapour 


i \ 

• r' 

constsjit temperature and pressure. Btartiiti} unit mass of 
the substance in tlie first state (e.g., liquid) poUemmg volume d 
at a temperature and pressure y' represents by the point k in 
Fig. S, the heat absorbed in raising the temperature to ^ and the 
pressure toy without change of state may oe written tf 
where s* is tlie speoific heat of the substiuioe in the first state 
at saturation pressure. 

If now the substance 
in the state B is en- 
tirely converted at 
cottstanl temperature 
and pressure into the 
second state 
saturated vapour), in 
which it occupies a 
volume the line BC 
represents the change 
of volume (t/' - v ). 

The heat absorbed in 
this change is called 
the latent heat of 
chaiiffo of state, and 
may be represented by 
the symbol L\ The 
substance is then cooled 
to the lower tempera- 
ture d* along the jjath 


M/xturo 


11 

Q* 


E 


Fig. 8. 


CD, keeping it in the saturated state. The heat evolved in 
this process may be represented by 8"i0'^0"), where ^ is the 
spocinc heat of the substance in the second state at saturation 
pressure. Finally, the substance is reconverted into the first state 
at tlie tem))6ratQre 0"^ completing the cycle by the abstraction 
of a quantity of heat L", By the application of the first law, 
the difference of the quantities of lieat absorbed and evolved in 
the cycle must be equal to the work represented by the area of 
the cycle, which is equal to { p' ^ p"){if' - v') in the limit when the 
difference of pressuro is small. By the application of the second 
law, relations (2), the same work area is equal to 
Dividing by {6' - 0")t and writing dpld0 and UL/dB for the limit- 
ing \ alues of the ratios ip' -p")li0' - 0'") and (X' - X")/(fi' - we 
obtain the important relations 

8'--y''\ dlld0^iv"-f/)dpld0^LI0, . . . (6) 

in which dp/dO is the rate of change of pressure with temperature 
when the two states are in oquilibriimi, and not ucc'e^sarily at 
constant volume, as in the jirov ions example. 

6. Jiatio aful Difference Specific JJeats. — If wo take unit 
mass of the substance at B, Fig. 2, and cool it at constant volume 
to E, through an interval of temperature {O' - ^), the amount of 
heat abstracted may be wTitten h^s{0' - 0"), where a is the specific 
heat at constant volutne. If, starting froiri £, the same amount of 
heat A is restored at constant pressure^ we should arrive at the point 
F ou the adiabatic through B, since the substance has been trans- 
fonnod from B to F by a reversible path without loss or gain of 
heat on the whole. In order to restore the substance to its 
original temperature 0' at constant pressure, it would bo necessary 
to supply a further quantity of heat, H, represented by the area 
between the two adiabaties from FC down to the absolute zero. 
This quantity of heat is the same as that already found in equa- 
tion (3), but for the small ar(=a BFC, wdiich is negligibly small in 
the limit compared with XT. The whole quantity of neat required 
to raise the tomiicraturo from &' to d at constant pressure along 
the path EC is XT-f A, which is equal to ${0' - &'), where S is the 
specific boat at constant pressure. Since h^s{0'- d'), the differ- 
ence S'-B between the Sfiecific heats at constatut pressure and 
volume is evidently HjiB'-B"), Substituting for XT its value 
from (3), and employing the notation of tho calculus, wc obtain 
the relation 

S-8^0idpld0){dvld0), .... (6) 
in which the partial differential coefficients have the same meaning 
as in (4). 

Since tho amounts of heat supplied at oonstant iiressure firom 
£ to F and from K to 0 are in the limit proportional to tho ex- 
lamslons EF and EC which they produce, the ratio Sjs is equal 
to the ratio EC/EF. EF is the change of volume corresponaing 
to a change of pressure BE when no heat is allowed to escajie and 
the path is the adiabatic BF. KC is the change of volume for 
the same change of pressure BS when the path is the isothermal 
BC. These changes of volume are directly as £ho compressibilities, 
or inversely as the elasticities. If we write K for the adiabatie 
elasticity, and k for the isothermal elasticity, we obtain 

/S'/s«EC/BF=jr/X .... (7) 

The value of the specific heat S at constant pressure can always 
be determined by experiment, and in practice is one of the most 
important thermodynamieal propsirties of a substaaoe. The 
rafuiS of the spoeifio heat i at oonstant volums can also be 
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niMMravfld la ibises, but it is generally neoessary to deduce 
it from that at toaatant ptessure by means of relation (6). It is 
oft«D knpossible to observe the pressure-ooeliiolent dpjdd directly, 
b it it may be deduced from the isothermal compressibility by 
means of the geometrically obvious relation, BE == f BE/EO) x EC. 
Tlie ratio BE/EC of the diminution of ])res8ure to the increase of 
volume at constant temperature, or ~dp/dv, is readily observed. 

The amount of lipat absorbed in any small change of state, as 
from £ to 0 in 2, may bo found by adding to the heat 
reiuirod for the change of tem|)oratare at constant volume, 
or at constant itressure, Sd&t the heat absorbed in isotbermal 
expansion as given by relations (4). Wo thus obtain the ex> 
pinions 

dH^9d^${dplde)dv^8de-^e{dvld9)dp . . (8) 

The first is equivalent to measuring the heat along the path 
EBG, the second aUmg the path BCG. The two ditfor by the 
area BEC, which can be neglected if the change is small. Eor a 
finite change it is necessary to represent the path by a series of 
small steps, which is the graphic equivalent of integration along 
the path represented by the given relation between v and (9, or 
p and B. If we put dif — 0 in equations (8), wo obtain the lelations 
between dv and dOy or dp and dBy under the condition of no 
heat -supply, i.e.y along the adiabatic, which can be integrated, 
gi ring the equations to the adiaimtics, provided that the values 
of the specific heats and expansion -cociiicients arc known. 

6. Tnifinnit -“-The change of intrinsic energy E along 

any ])ath is found by subtracting the work pdv from cither of the 
oxj)rcs9ions for dU, Since the change of energy is independent of 
the path, the finite change between any two given states may be 
fo ind by integration a’ong any convenient path. It is generally 
convenient to divide the path into two stops, isothermal and 
isometric, or isothermal and isojuestio, and to integrate along 
each separately. TIio change of energy at constant volume is 
simply My the change at constant temperature is {BdpJdB -^)dv, 
whicl) may be written 

dA’/dd (t) const) =»s, (0 const) . . (9) 

Tliese must be expressed as functions of v and By which is theor- 
etically possible if the values of 8y py and dpjdB are known. 
Bineo the two expressions (9) aro the partial ditfereutial -coefficients 
of a single function E of the independent variables v and By wo 
shall obtain the same result, n imoly d^EldOdVy if we ditlbrentiato 
the first with respect to v and tlio second with respect to 0. We 
thns obtain tlio relation 

d8jdv{B const) ^d(p2>ld0^ {v const), , , , (10) 

which is useful for calculating the variation of the specific boat s 
with variation of density at constant temperature. A similar 
expression for the variation of the specific heat 8 at constant 
pressure is obtained from the second expression in (8), by taking 
p and B as independent variables ; but it follows more directly 
from a consideration of the variation of the function ( E -f 

7. Tof>al If eat. — The function like E itself, has a 

value (Tepending only on the state of the body. It may con- 
veniently bo called the Total Ee^t, by a slight extension of the 
meaning of a term which has been for a long time in use as 
applied to vapours (sec Valorization). Siix’.e dE^dTT-pdcy 
we have evidently for the variation of the total heat from the 
second expression (8), 

dF=^d(,E^^pv)^dH^vdp::^SdO--{edvldO-v)dp . (11) 

This expression shows that the rate of variation of the total heat 
with temperature at constant pressure is eciual to the specific 
heat at constant pressure. To find the total boat of a substance 
in any given state defined by the values of an 1 By starting from 
any convenient zero of temperature, it is sufficient to measure 
the total heat required to raise the substance to the final 
temperature under a constant pressure einial to p. For instance, 
in the boiler of a steam engine the feed water is pumped into 
the boiler against the final pressure of the sti^am, and is heated 
under this constant pressure up to the temjioruture of th<3 steam. 
The total heat witli which we are actually concerned in th<? 
working of a steam engine is the total heat as here defined, and 
not the total heat as defined by RegnauU, which, however, ditfers 
from {E-t-pv) only by a quantity which is inaiiprociablo in 
ordinaiy practice. 

Observing that A’ is a function of the co-ordinates expressing 
the state of the substance, wc obtain for the variation of 8 with 
pressure at constant ten)|>eraturo 

d8ldp {6 const) =a tf^FfdBdp = - BdHjdff^ {p const) . (12) 

If the heat supplied to a substance which is expanding re- 
versibly and doing external work, pdvy is e<iual to the external 
work none, the intrinsic energy, Ey remains constant. Tlie lines 
of constant energy on the diagram are cillod Uenergics. The 
equation to these lines in terms of v and B is obtained by inte- 
grating 

dE=>:sd0 + {BdpldB-p)dv^O , . . (18) 
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If, on the other hi|ii4, the heat supplied is equal to - vdpy we see 
from (11) that constant. The equation to the lines of 

constant total h4iftjV%iihid in terms of p and B by putting dFs:Q 
and integrating . 

8. Ideal 0'tf^;*j^|J|ridmplc8t and most instructive illustration, 

of the foregc^B^^Himefples is afforded by a e msideration of the 
properties of Jhffleal gas, and of the manner in which actual gasos- 
deviate from the Ideal state. According to tlie elementary kinetic 
theory, an ideal monatomic gas is imagined to consist of u number 
of very small and perfectly elastic particles, oatdi of mass m, 
moving in all directions with a velocity w, deiKsnding on the- 
tem^Miraturo. In the state of e<iuilibriuni of a mixture or tiilieront 
gases the mean kinetic energy muV2 of each kind of molecule 
must be the saino. This rnein kinetic energy is the natural 
measure of tlio temperature, since the energy is assumed to be 
wJiolly kinetic, and ecpiaJ increments of heat produce equal 
increments of energy. Tbo s|»ocific licat at constant volnme isv 
constant and ecjual to Tlie pressure p due to the mole- 
cular impacts is We thus obtain the ideal charaoteristio 

equation 

;>v=jKfl/vV=?/7» = 2sfl/3, .... (14)* 

in which E is a constant, the same for all ideal gases, and M is 
the molecular weight relative to the standard for wliich the value- 
of 11 is calculated. It is assuineil in establishing those relations- 
that the molecules themselves are so small that the spiico which 
they ot^cupy is a negligible fraction of that oc(3iipicd liy the gas, 
and that the duration of an in ter molecular collision may be 
neglected in comparison with the time between two eonsec.ntive 
en(3onnters of the same inoleeulo with another. It is al.-,o assumed: 
that there arc no forces of ail faction or rcpulsitm between mole- 
cules, so that no work is don - against molecular forces in change 
of volume. The change of eniTgy in isothermal expansion is zero, 
ami the heat absorbed is equal to the external work. This assmu])- 
tion gives by relations (4), which arc equivalent to (2). 

But by (14) hence the scale of temperature given by 

the ideal gas coincides with tlie scale defined by (2). The- 
difference of the specific heats, {8 “8)'-^IilM, and the ratio Sfa 
is constant, being equal to 5/8 for a monatomic gas. Tlie 

odialiatic elasticity is SpjSy and the adiabatic equation 
constant. 

9. Demotions of Actml Oases from tlie Ideal 8tate, — Since no gas 
is ideally perfect, it is more iuqiortant for practical pniqKises to 
discuss the deviati()n*i of actual gases from the ideal state*, and to 
consider how their properties may be thermodynamically ex- 
plained and defined. The most natural method of procedure is to 
observe the deviations from Boyle’s law by measuring tlie changes 
of pv at various constant toniperatures. Bui tliia procedure in. 
itself is ni>t sufficient, because, altliongh it woulu be highly 
]»robable that a gas obeying Boyle’s law at all temperatures was 
Jiractically an ideal g.is, it is evident that Boyle's law^ would be 
satisfied by any sulistauco having the characteristic etj nation. 
pv~f{0)y wliere /{0) is any arbitrary function of 0, and that the 
scale of tem]>eratures given by such a substance would not 
necessarily coincide with tlie absolute scale. An ideal gas is 
often defined os one which obeys the law of Boyle, and also that 
of Charles. But the latter docs not afford a practical test, us the- 
gas thermometer itself is tin*, only available standard for measur- 
ing temx)(*rature. A sufficient test, in addition to Boyle’s law, 
is the condition dEfdv~0 at constant ternjMiraturo, which is- 
assumed in the olomontary kinc-tic theory. This gives by equation 
(9) the condition 0dp/d0 = p, whhih is satisfied by any suh-stance 
possessing the characteristic oquatifin pjO^fiV y wlMjre/i'r) is any 
ttriiitrary function of v. In firder tliat a substance <d* this nature 
may also sitisfy Boyle’s law, it is necessary that its idiaracteristic 
etpiation shouicl be that, of the ideal gas. In that (*.a.se its specific 
lieat must bo constant, and its ternporatiire scale must coincide 
with tlie absolute scale. This test was appliisl liy Joule in the 
w(dl-knomi experiment in which he allowed a gas to expaml 
from one vessel to another in a caloriinott*r without doing external 
work. Under this coinliticm the increase of intrin.sic eneigy 
would he equal to the heat absorbed, and would be indicated iiy 
fall of temperature of the calorimeter. Joule failed to observe 
any change of temperature in his ajqiaratus, and w.is therefore 
justified in a.ssuming that the increase of intrinsic energy of a 
g;is ill i-sotlierraal GX]jaiision was very small, and th/if the ahsorji- 
tiou of heat observed in a similar ex peri men t in wheii fhe gas 
was allowed to do external woik by expanding against the 
atmosphorio pressure w'as equivalent to tiic external work done. 
But owing to the large thermal capacity of his calorimeter, the 
test, though sufficient for his immediate piirp«HO, was not delicate 
enough to detect and measure tlie small deviations which actually 

10. ’ Method of Joule and 77/ William Tliomson (Lord 
Kelvin), who was the first to re.alizc the importan<*e of the absolute 
scale in tliermodviiamics, an 1 the inadequacy of the test atlorded 
by Boyle’s law or by •.xperiiiieutfl on the constani'y of the specific 



286 T H E R M O D 

heat of gases, devised a more delicate and practical test, which he 
oarried out successfully in conjunction with Joule* A continuous 
stream of gas, supplied at a constant pressure apd teniixjrature, is 
forced through a porous i>lug, frtmi which fb'^issues at a lower 

J iressure through an orifice carefully surrounded with non-con- 
lucting material, where its temperature is nwstood. If we 
consider any short length of tlie stream bounded'^ two imaginary 
crosH-sectious A and B, unit mass of the iluid in passing A has 
work, p'v\ done on it hy the liuid behind and carries its energy, 
tr^ with it into the space All, whore U* is the kinetic energy 
of flow. In passirig B it does work, //V', on the fluid in front, and 
carries its energy, //N wnth it out of the space AB. If there 
is no external loss or gain of heat through the walls of the pifte, 
an(l if the flow is steady, so that energy is not accumulating in 
the sf»aco A B, we must evidently have the condition JS* -f Cf' V = 
at any two cross-soctions of the stream. It is easy 
to arrange the exjferimont so that U is small and nearly constant. 
In this case tJie condition of flow is simply that of constant total 
heat, or in symbols, d{E'^rpv)=si^, “VVe have therefore, by 
equation (11), 

Sd0=^(Odvlde--v)dp, . . . (15) 

where dO is the fall of temperature of the fluid corresponding to 
a diminution of pressure dp. If there is no fall of temperature in 
passing the plug, dOx.0^ and we have the condition ddvldff-^v. 
The cliaracteristic equation of the fluid must then be of the form 
vl0^f{p\ whore /(p) is any arbitrary function of p. If the fluid 
is a gas also obeying Boyle's law, pvs=/(^), then it must be an 
ideal gas. As the result of their experiments on actual gases (air, 
hydrogen, and COo), Joule and Thomson {Phil. Trans. 1854, 1862) 
found that the cooling otfoct,^^, was of the same order of magnitude 
as the deviations from Boyle's law in each case, and that it was 
proportional to the difference of prosstin;, dp^ so that dOfdp was 
nearly constant for each gas over a range of jirossuro of five or six 
atmospheres. By experiments at diflerent temxieraturos between 
0“ ana 100“ 0., they found tliat the cooling effect per atmosphere 
of pressure varied inversely as the square of the absolute tempera- 
ture for air and COj. Putting ddjdpsiJlB^ in equation (15), and 
integrating on tlio assum[>tion that the small variations of 8 
could bo neglected over the range of the cxj)eriment, they found 
a solution of the typo, vl0=s/{jf) in which /(|;) is an 

arbitrary function of v. Assuming that the gas should approxi- 
mate indefinitely to tlie ideal state pvszJie at high temperatures, 
they put /(p)=sy^/p, which gives a uharaotoristic equation of the 
form 

v^neip-8AI^0^ . . . . (16) 

An e(]|uation of a similar form had previously been employed by 
Rank mo (Trans. Jloif. Soc. JSd. 1854) to roprosent Kegnauli's 
exiHiriiiionts on the deviations of COjj from Boyle’s law. This 
equation is practically identical for Tn<idorate ])rcssure8 with that 
devised by Clausius (Phil. Maff. 1880) to reprobcnt the behaviour 
of OO'i up to the critical point. Experiments by Katanson on 
OOj at 17® C. oonfirm those of Joule and Thomson, but show a 
slight increase of the ratio d$/dp at higher prc'ssures, which is 
otherwise rendered probable by the form of the isothermals as 
determined hy Andrews and Amagat. !More recent experiments 
by Qnndley (Proc. Jtoy. Soe. 1899) and Callondar (Proc. Jtoy. 8oc. 
1900) on steam confirm this tyjw of equation, but give much 
larger values of the cooling effect than for GO3, and a more rapid 
rate of variation with temi>eraturo. 

11. Modijitd Joule’-Thomm Equation . — Hirn (Thioric Jlfrc. de 
la Chahur\ ii. p. 211, Paris, 1869) proposed an equation of the 
form (p+jpy)(v~5)=i2^, in which the efleot of the size of the 
molecules is represented by subtracting a quantity 6, the 
“ CO volume,” from the volume occupied by the gas, and the 
oiTect of the mutual attractions of the molecules is represented 
by adding a miantity po, the internal jwessure, to the external 
pressure, This ty])0 of equation was more fully worked out by 
van der Waals, wb<^ identified the internal pressure, po» the 
capillary prfssuro of Lajiloce, and assumed that it varied directly as 
the square of the density, and could be written rt/v*. This assump- 
tion represents «yialitativcly the theoretical isothermal of James 
Thomson (see Vai’oiiization) and the ]>hexiomena of the critical 
state (see Condknsation of Gases) ; but the numerical results 
to which it leads differ so widely from experiment that it is 
necessary to suppose the constant, a, to be a function of the 
temperature. Many oom))1icated expressions have been suggested 
by subsefiuent writers in tbe attempt to represent the continuity 
of the gaseous and liquid states in a single formula, but these are 
of a higlily empirical nature, and boynna the Baope of the present 
inquiry. Tbe simplest assumntiou which suffices to express the 
small deviations of gases ana vapours from the idecd state at 
moderate pressures is that the coefficient a in the expression for 
the capillary pressure varies inversely as some power of the 
absolute temperature. Kegleoting small terms of the second 
order, the equation may then bo written in the form 

V - 6 = £0/p - Co( W" * «» 
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in which c is a small quantity (expressing thfe defect from the 
ideal volume VssReip due to co-aggregation of the molecules) 
which varies inversely as the 71th power of 0, but is independent 
of p to a iirst approximation at moderate j^ressures. The constant 

is the value of c at some standard temperature 0^, The value 
of the index, n, apiiears to bo different Ibr -different types of 
molooule. For COj at ordinary temperatiwwi n=2, as in the 
Jcule-Thomson equation. For steam betweep 400® and 160® C. it 
approaches the value 8*5. It is probably less than 2 for air and 
the more perfect gases. The introduction of the.eovolumo, b, into 
the equation is required in order to enable it to represent the 
behaviour of hydrogen and other gases at high temperatures and 
pressures accor< 1 ing to the exi)oriincnts of Amagat. ft is generally 
taken as constant, but its value at moderate pressures is difficult 
to determine. According to van der Waals, assuming spherical 
molecules, it should be four times ; according to 0. £. Moyer, on 
slightly different assumptions, it should be 4 ^2 times, the actual 
volume of the molecules. It appears to bo a quantity of the same 
order as the volume of the liquid, or as the limiting volume of 
the gas at very high pressures. Tlie value of the co-aggregation 
volume, c, at any temperature, assuming eqi^iation (37), may be 
found by observing the deviations from Boyle’s law ana by 
ox^ierimonts on the J oule-Thomson effect. Diff’ereii tiating equation 
(17) at constant pressure to find dv/d0f and observing that dcld0= 
-ne/0f w’c find by substitution in 05) the following simple 
expression for the cooling effect d0ldp in terms of c and 5, 

Sd0ldp=^{n + \)e-h . . . (18) 

£x])erimonts at two temperatures suffice to determine both c and 
n if wo assume that h is equal to the volume of tlie liquid. But 
ii is better to ajqjy the Boyle’s law test in addition, provided 
that errors due to surface (iondonsation can bo avoided. The 
advantage of this type of equation is that e is a function of the 
temperature only. Other favourite types of equation for approxi- 
mate work are (l)ii=72^>/v+/(v)» which makes jo a linear function 
of $ at constant volume, as in van dcr Waals’s equation ; (2) 
v=:Jt0lp+/{p)y which makes r a linear function of 0 at constant 
])rcBsure. Those have their advantages in special cases as 
empirical formulie (e.g.^ Zeuner’s formula for steam), but they 
cannot be made to represent with suff^icioiit approximation the 
deviations from the ideal state at moderate j>rossures. In the 
modified Joule-Thomson equation (17), both e and n have simple 
theoretical interpretations, and it is ]^K)sBiblo to express the 
thermodynamical properties of the substance in terms of them by 
means of reasonably simple formulae. 

12. Application of the Modified Equation , — We may take equa- 
tion (17) as a practical example of the lliermodynamical principles 
already given. The values of the partial differential coefficients 
in terms of n and c ore as fellows — 

dvld0 (p const) = {P/p){ 1 + nef H • • (1®) 

dhfdd^ „ = -n{n + l)cl0^ . . (20) 

dpld0 (v const) = (E/J^{1 +nclV) . . (21 ) 

(Ppfdff^ „ =ri??w(l-w-l-2ac/r)/^n . (22) 

- dpfdv (0 const) (28) 

Substituting those values in equations already given, we find, 

from (6) S’-8^E{l-^nc/y)^ . . . (24) 

,, (9) dE/dv {0 const) ssficpIV" . ... (26) 

„ {n)dFldp „ =(w-l-l)(j-2> . . . (26) 

„ {I0)d8ldv „ ^{\-^n^2nelV)linelV^ . (27) 

„ (12) dSjdp „ =7i(» + l)c/^ . . . • (28) 

In order to deduce the complete variation of the specific heats 
from these equations, it is necessary to make some assumption 
with regard to the variation of the specific heats with temperature. 
The assumption usually made is that the total kinetic energy 
of the molei:ulos, including possible energy of rotation or vibration 
if the molecules consist of more than one atom, is proportional to 
the energy of translation in the case of an ideal gas. In the case 
of imperfect gases, all the available experimental evidence shows 
that tlie Bjiecific volume tends towards its ideal value, 
in the limit, when the pressure is indefinitely reduced and the 
molecules are widely separated so as to eliminate the effei^ of their 
mutual actions. We may therefore reasonably assume that the 
limiting values of the specific heats at zero pressure do not vary 
with the temperature, provided that the molecule is stable ana 
there is no dissociation. Denoting by So» these constant 

limiting values at p^ O, we may obtain the values at any 
pressure by integrating the expressions (27) and (28) from oc to 

V and from 0 to p resiieotivoly. We thus obtain 

SssS^^n(n+l)pel0 .... (29) 

saBS5-4-(n-l-?ic/F)ncp/d . . , (80) 

In working to a first approximation, the small term tus/V may bo 
omitted in the expression for s. 

The expression for the change of intrinsic energy E between 
any given limits po^o readily found by substituting these 


. (17) 
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values of the speeifio heats in equations (11) of;(18),|Lnd integ- 
rating bettr^ the given limits. We thus ohialh 

. . (31) 

The energy is less than that of an ideal gas by the tenq npe. If 
>ve imagine that the d<llbc]t of volume e is due to the formation of 
molecular aggregates ^oenilBting of tWo or more single molecules, 
and if the kinetic :< qii^ gy.' of trkiiBlation of any one of these 
aggregates is equal to'i^hat of. one oi( the single moleoules, it is 
dear some enei^ must be lost in co-aggrogating, but that^tho 
proportion lost will he different for different types of molecules 
and also for different t^es. of' oo-aggregation. if two monatomic 
moleoules, having enOTgy. of transl&tion only, equivalent to 3 
degrees of j^dom^ combined to form a diatomic molecule with 
6 degrees of freedom, the energy lost would be po/2 for co-^- 
gregation, e, p?r unit mass. If two diatomic moleoules, having 
each 5 degrees of freedom, oombine to form a molecule w'ith' 6 
degrees of freedom, we should have ns=2, or the energy lost 
would be 2pe per unit mass. If the molecules and molecular 
aggregates were more complicated, and the number of degrees of 
* freedom of the aggregates were limited to 6, or were the same as 
for single moleoules, we should have n=sJR. The loss of energy 
oould not be greater than this on the simple kinetic theory, 
unless there were some evolution of latent heat of co-aggregation, 
duo to the work done by the mutual attradtions of tlie co- 
aggregating molecules. 

It is not necessary to suppose that the co-aggrogated molecules 
are permanently associated. They are continually changing 
Xmrtnors, the ratio c/7’'rei>resonting apiiroximatoly the ratio of the 
time during which any one molecule is paired to the time during 
wliich it is free. At higher densities it is i)robablo that more 
complex aggregates w'ould be formed, so that as the effect of the 
collisions became more important c would coase to be a function 
of the temperature only ; experiment, indeed, shows this to be the 
oaso. 


13. Entropy . — It follows from the definition of the 
absolute scale of temi^frature, as given in relations (2), 
that in imssing at constant temperature 0 from one 
adiabatic (Fig. 1) to any other adiabatic the quotient 
HIO of the heat absorbed by the temperature at which 
it is absorbed is the same for the same two adiabatics 
whatever the temperature of the isothermal path. This 
quotient is called the change of entropy, and may be 
denoted by (</>" - </>'). In passing along an adiabatic there 
is no change of entropy, since no heat is absorbed. The 
adiabatics are lines of constant entropy, and are also 
called heni/ropics. In virtue of relations (2), the change 
of entroj)y of a substance between any two states depends 
only on the initial and final states, and may be reckoned 
along any reversible path, not necessarily isothermal, by 
dividing each small increment of heat, <f//, by the tenqiera- 
ture. By at which it is acquired, and taking the sum or 
integral of the quotients, dnjBy so obtained. 

The expression for the change of entropy between any 
two states is found by dividing either of the expressions 
for dH in (8) by 6 and integrating between the given 
limits, since dHjB is a perfect differential. In the case 
of a solid or a liquid, the latent heat of isothermal exj^n- 
sion may often be neglected, and if the specific heat, be 
also taken as constant, wc have simply « a log^BfB^. 
If the substance at the temperature B undergoes a change 
of state, absorbing latent heat, Z, we have merely to add 
the term LjB to the above expression. In the case of an 
ideal gas, dpjdB at constant volume ■■ Rjv, and dvjdB at 
constant pressure ■> JRjp ; thus we obtain the expressions 
for the change of entropy <#>-<^»Qfrom the state p^B^v^ to 
the state pBvy 





In the case of an imperfect gas or vapour, the above 
expressions are frecmeiitly employe^ but a more accurate 
result may be obtained by employing equation (17) with 
the value of the specific heat, S, from (29), which gives the 
expression 

^ - -Sr, log.B/B, - E log, Jh/po - - W^o) (33) 


The state of' a substance may be defined by means of 
the temperature and entropy as co-ordinates, instead of 
employing the piiK^ore and volume as iu the indicator 
diagram. This method of representation is apx>licablo to 
certain kinds of problems, and has been developed by 
Macfarlane, Qray, and other writers in its application to 
the steam engine. (See Engines, vol. xxviii. jj. 175 of this 
work ; also Ewing, Steam Engine ; Perry, Steam Engine.) 
Areas on the temi)orature-entroj)y or By ^ diagram rejirosent 
quantities of heat in the same way as areas on the 
indicator diagram represent quantities of work. The 
By </» diagram is useful in the study of heat waste and 
condensation, but from otlier i>oints of view the utility of 
the conception of entropy as a “ factor of heat ” is limited 
by the fact that it does not corresx>ond to any directly 
measurable i)hysical j)roi)erty, but is merely a mathe- 
matical function arising from the form of the definition 
of absolute temperature. Changes of entropy must bo 
calculated in tenns of quantities of heat, and must be 
interpreted in a similar manner. The majority of thermo- 
dynamical problems may be treated without any reference 
to entropy, but it aftbrds a convenient method of ex- 
pression in abstract thermodynamics, espiecially in the 
consideration of irreversible i^rocessf^s and in reference 
to the conditions of equilibrium of heterogeneous systems. 

14. Irreversible Processes . — In order that a i>ro(;oss may 
be strictly reversible, it is necessary that the state of the 
working substance should be one of equilibrium at imiform 
j)rcssure and temperature throughout. If heat passes 
“ of itself from a higher to a lower temperature by con- 
duction, convof*tion, or radiation, the transfer cannot be 
reversed without an expenditure of work. If mechanical 
work or kinetic energy is directly converted into heat by 
friction, reversal of the motion does not restore the energy 
so converted. In all such cases there is necessarily, by 
Carnot’s principle, a loss of efficiency or available energy, 
accomimnied b} an increase of entro])y, which serves as a 
convenient measure or criterion of the loss. A common 
illustration of an irreversible process is the exi>an8ion of a 
gas into a vacuum or against a pressure less tlian its own. 
In this case the work of expansion, pdvy is expended in the 
first instance in producing kinetic energy of motion of 
parts of the gas. If this could bo co-ordinated and 
utilized without dissipation, the gas luiglit conceivably 
l)e restored to its initial state ; but in j>racticc violent 
local differences of pressure and temperature are j)roducod, 
the kinetic energy is rapidly converted into heat by viscous 
eddy friction, and residual differences of temj>erature are 
equalized by diffusion throughout the mass. E\’en if the 
expansion is adiabatic, in the sense that it takes place 
inside a non-conducting enclosure and no heat is sujqJied 
from external sources, it will not be isentropic, since the 
heat supifiied by internal friction must be included in 
reckoning the change of entropy. Assuming that no heat 
is supplied from external sources and no external work is 
done, the intrinsic energy remains constant by the first 
law. The final state of the substance, wlmn equilibrium 
has been restored, may be deduced from this condition, if 
the energy can be exjircssed in terms of the co-ordinates. 
But the line of constant energy on the diagram does not 
represent the path of the transfonnation, unless it bo 
supposed to be effected in a series of infinitosinial steps 
between each of which the substance is restored to ah 
equilibrium state. An irreversible process which l^crrnits 
a more complete experimental investigation is the steady 
flow of a fluid in a tube already referred to in section 10.*. 
If the tube is a i)erfect non-conductor, and if there arc no 
eddies or frictional dissii)ation, the state of the sub.^tance 
at any point of the tube as to E, p, and Vy is represented 
by the adiabatic or isentropic i)ath, dE = — jhIv. As the 
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section of the tube varies, the change of kinetic energy of 
flow, dU^ is represented by - vdp. The flow in this case 
is leversiblo, and the state of the is* the same at 
|X>int8 where the section of the tube is the same. In 
]iractico, however, tliei-e is always some frictional dissipa-^ 
tion, accom{>anied by an incrtMise of entropy and by a fall 
of pressure. In the limiting case of a long tine tube, the 
bore of which varies in such a manner that U is constant, 
the state of the subsbiu(;e along a line of flow may be 
represented by the line of constant total heat, d(i?+pv)« 
0; but in the case of a porous plug or small throttling 
aiHsrturo, tlie sti'ps of the process cannot be fbllowed, 
though the linal state is the same. 

In any small reversible change in which the substance 
absorbs heat, r///, from external sources, the increase of 
entropy, d(f>, must be equal to dJJj9^ If the change is not 
reversible, but the fln^ state is the<#ame, the change of 
entropy, is the same, but it is no longer equal to dffjO, 
By Carnot’s x>rinciple, in all irreveisible processes, dllfO 
must be algebraically less than otherwise it would be 
jKMsible to devise a cycle more eflicient than a reversiblo 
cycle. This affords a useful criterion (see' Enbugbticb) 
between transformations whicli are impossible and those 
which are possible but irreversible. In the special case of 
a substance isolated from external heat supply, dJJ « 0, 
the change of entropy is zero in a reversible process, but 
must bo iKJsitive if the process is not reversible. The* 
entropy cannot diminish. Any cliange involving decrease 
of entropy is impossible. The entropy tends to a 
maximum, and the state is one of stable equilibrium when 
the value of the entropy is the maximum value consistent 
with the conditions of the jiroblein. This is the theorem 
of Clausius, but it cannot be usefully applied in practice 
on account of the difliculty of rt^alizing ox^ierimentally'the 
condition of heat-isolation, and because tho equations to 
winch it leads would often be di^cult or impossible of 
solution. 

15. Ueterogmeom Equilibrmm , — In a as dis- 

tinguished from a homogeneous substance, consisting of 
two or more states or })husea in equilibrium, a similar 
condition of etjuilibrium applies. In any BiK)ntaneous 
irreversible change, if system is heat-isolated, there 
must be an increase of entro])y. Tho total entropy of the 
system is found by multiplying the entropy per unit mass 
of the substance in each state by the mass existing in 
that state, and adding the products so obtained. The 
simplest case to consider is that of equilibrium between 
solid and liquid, or liquid sdd ’vwfwur. The more general 
case is discussed in the article Ekeboictics, and in the 
original gnemoirs of Willard Gibbs and others. Since the 
condition of heat-isolation is impracticable, the condition 
of maximum entropy cannot be directly aj’plied, and it is 
* necoasary to find a more conveniont method of expression. 
If d IF is the external work done, dll the heat absorbed 
from external sources, and dE the increase of intrinsic 
energy, we have in all cases by the first law, dH - dE 
^dW, Since Odi^> cannot be less than <///, the difference 
{0d<li--‘dE) cannot be less than dW. This inequality 
holds in all cases, but cannot in general be aj^lied to an 
irreversible change, because 6d<l» is not a perfect differential, 
and cannot bo evaluated without a knowledge of the path 
or process of transformation. In the 8}»ecial case, however, 
ii which the transformation is conducted in an isothermal 
6nck>8um|^ common condition easily realized in practice, 
the tei^^pcrature at the end of the transformation is re- 
4 luced to its initial value throughout the substance. The 
value of 0d4> is then the same as d(6<l>\ which is a ^terfeot 
differential, so that the condition may be written d(<f*6 — E) 
•id The condition in this form can be readily applied 
prendded that the external work dW can be measured. 


Thm cases of importaiice ,(a) If tbe 

volume is cop^Sm/ or dJF^O, the value of t^tuncti<m 
($<!>•- E) cannot^ diminish, or (E -^9^, cAnnot mcrease, if 
the temperature is kept constant; function maybe 
lepresenibd, fot each state or system con- 

sidered, by an area on tlliji jkd^pawfdti^^ similar to 
that representing tho intriy^c JS: The product 

0<j> may be represented <at any D 1 , 

area ^''DZTO and 

the adiabatic DZ', bounded by^ti)t| ^es 
volume. The intrinsic energy, * 

by the area DZTd under tho adiabiitip of the 

isometric Dd. The difference C^t^^“#">irepre8ented by 
thO' area ^"DdO to the left of Isomeric Dd undet 
the isothermal The. oi this area (or 

the decrement of the negative . area; E - 6<fi) at constant 
temperature represents the external work obtainable from 
.^the 8ul)stance in isothermal expansion, in the same way 
that the decrement of the intrinsic energy represents 
the work don^ in adiabatic expansion. Tho function 
J:^E-'0^y hM\t>een called the “free energy” of the 
substance by Helmholtz,,. Bnd 6^ tlic “bound energy.” 
These functions do not, however, represent energy existing 
in the substance, like the intrinsic energy ; but the incre- 
ment of Gift represents heat supi>lied to, and the decre- 
ment of (E- Btfi) represents work obtainable from, the sub- 
stance when the temj^erature is kept constant Tho 
condition of stable equilibrium of a system at constant 
tcm]>erature and volume is that tho total J should bo ' 
a minimum. This function is also called the “thermo- 
dynamic potential at constant volume ” from the analogy 
with the condition of minimum potential energy as the 
criterion of stable equilibrium in statics. 

As an example, we may apply this condition to the caee of 
change of state. Ifd', vapresent the valiH‘8 of the function 
for unit mass of the suustaiioe of spticific volimies d and d' in the 
two states at toin|)eraturf* 0 and pressure p, and if a mass m is in 
the state d, and l~m in tho state d\ tho value of J for unit 
mass of tlio mixture is mJ" -f- (I - m)l\ 'rhis must he a minimum 
in tho state of oquilibrium at constant temperature. Since the 
volume is constant, we have the condition + — con- 

stant. Since - 4>ii0 - we have also the relations 
dJ'jdd = --pssdJ"ldd'y at constant temperature. Putting dJ^dm 
=0 at constant volume, we obtain as the condition of equilibrium 
of the two states This may be interpreted as 

the equation of the liorder curve giving the ivlation between p 
and 0y but is more Msily obtained by considering tlie equilibrium 
at constant pressure instead of constant volume. 

(b) The second case, which is of greater practical utility, 
is that in which the external pressure, />, is kept constant. 
In this case dW^^pdv^dijw)^ a perfect dilierential, so 
that the external work done is known from the initial and 
final states. In any possible transformation d(0<l>--E) 
caimot be less than d(pv)y or the function (E’-$<i>’^pv) 
« G cannot increase. The condition of stable equilibrium 
is that G should be a minimum, for which reason it has 
been called the “ thenuodynamic potential at constant 
pressure.” Tho product pv for any state such as D in 
Fig. 1 is represented by the rectangle MDci^O, bounded by 
the isoxiiestic and the isometric through D. The function 
G is represented by the negative area under the 

isothermal, bounded by the isopiestio DM and the axis of 
pressure. Tho increment of d<f> is always greater than 
that of the total heat F^E^-pv^ except in the special case 
of an equilibrium change at constant temperature and 
pressure, in which case both arc equal to tho heat absorbed 
in the change, and' the function G remains constant. 
This is geometrically pbvious from tfai^ form of the area 
representing the function on the indicator diagram, and 
also follows directly from the first law. The simplest 
application of the therinodynamic potential is to questions 
of change of state. If v ; and E% v% refer to 
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amt masa of the subptaace in the 

respectiydjr in equilil^um at a temperat«^l|^&nji^ressure 

p, the heathhsorbedf unit mass in a cfi|hge from the 

/»' A it ^ J .IL. 1 “ - 


tot to the socond^l 
equal to i 

the change of 
.4«Fork done, 

F'^^Fy u r - 
for thit^two sta 
temperat 
tion G to 
representjij^ i 





by definition of the entropy, 
bj^the first low is equal to 
- Ff plus the external 
3 change of total heat, 

I like values of the function G 
turn at the same pressusa a;t||l 
t^G'^G'', Assuming the funC' 
of p and 6, this condftion 
i Ibptween p and 0 corresponding to 
eqmUbrium 'betssai^ the two states, which is the solution 
of the relation »» LjB, (5). The direct integra- 

tion of this oqwtioa";i!eqm]i?es^that L andv''-v should 
be known as functions p;.and and cannot generally 
be performed. As an pxam^ of one of the few cases 
where a complete solution is possible, we may take the 
comparatively simple case equation (17), already con- 
sidered, which is approximately true for th$ majority of 
fwapours at moderate pressures. * * >• 

Writing formulae (31) and (33) for the energy and entropy with, 
indeterminate constants A and instead of taking them hetwoon 
limits, wo obtain the following oxj)rossions for the thcnnodynamic 
functions in the cose of the vapour : — 

0" = iSo log« d-Jl logap - nepiO 4 . . . . (34) 

E** = Snd n<jp 4- i^' (35) 

P"=:^o(9-.(ji4-l)«^4-5p4-i?“ (36) 

(?''=*V(l-log.d)4-i2dlog«p-(«-6)?>-.4"^4-^^ . (37) 

. . (38) 

Ibe function J** may he expressed in terms of 6 and v by writing 
for p its value, namely, R(il{v fc-ft). Wo have also in any case 
the relations 

(p const) const) . . (39) 

dG'jdp {$ const) =r, dJ'^jdv {0 (}onftt)=p . . (40) 

And all the pro^rties of the substancei may be expressed in terms 
of (7 or / and their mrtial differentiill* coeirioients. The values 
of the corresponding functions for the li<pud or solid cannot be 
accurately oxpressccl, as the theoretical variation of the apeoihe 
heat is unknown, but if we take the specific heat at constant 
pressure a' to be approximately constant, and* Observe the small 
residual variation m of the total heat, wo may write 

r^s^e^dh^-F (41) 

Iog0^4'<f04 - 4 • . . . . (42) 

. (7'=a'^(l-log«^)4 (#-^rf0)-^'^ + J?' . . (43) 

where dft> is the corresponding residual variation of 0', and is easily 
calculated from a table of values of A. 

To find the border curve of equilibrium between the^two states, 
giving the saturation pressure as a function of the temperature, we 
nave merely to equate the values of G' and Rearranging the 
terms, and dividing throughout by we obtain an equation of the 
form 

R XogtpsiA - BJB - {/ - loga ^ 4* (c - h)pl$ 4 - {dhje ~ d^) . (44) 

in which i?=s J?* - J?', and A^A'* - A' +s^ - Sq, The value of A is 
determined by observing the value of <^t some known pressure 
p^ e,g,y at the boiling-point. The value of B is determined by 
observing the latent heat, which gives 

Bss B* B^ ssZ/Q + {^ — SQ)0Q'^{n’\'l)cQPQ-~ bpQ-^dhQ . (46) 

This constant may be called the absolute latent heat, as it 
expresses the thermal value of the cliange of state in a manner 
independent of temperature. 

The term {dh/B-d^) depending on the variation of the specific 
heat of the liquid may bo made very small in the case of water by 
a proper choice of the constant s'. It is of the same order as the 
probable errors of observation, and may bo neglected in practice. 
(See Vaporization, § 12.) The expression for Blogp for an im- 
perfect w of this type difTers from that for a perfect gas only by 
the addition of the term (e ~ b)plB, This simple result is generally 
true, and the corresponding expressions for (F and J" are valid, 
provided that e~ 6 in formma (l7) is a function of the tem|)eraturc 
only. It is not necessary to suppose that e varies inversely os tlie 
nth power of the temperature, and that b is constant, os assumed 
in dMuoing the expredhions for JSy and^. 

Although the value of 6 r in any case cannot be found 
without tot of 4>9 although tl]^ consideration of the 
properties of the tormodyi^|pic potential cannot in any 


case lead to results i^ich are not directly deduciblo from 
the two fundamental laws, it affords a convenient method 
of formal expression in abstract thermodynamics for the 
condition of equHibrium between different phases, or the 
Otiterion of the possibility of a transformation. For such 
purely abstract purposes, the possibility of numerical 
evaluation of the function is of secondary importance, 
and it is often possible to make qualitative deductions 
with regard to the general nature of a transformation 
without any knowledge of the actual form of the function. 
A more (common method of procedure, however, is to infer 
the geneml relations of the thermodynamic potential from 
a consideration of the phenomena of equilibrium. 

It is often possible to lieat a liquid at atmospheric 
pressure considerably above its boiling-point, especially 
if it be not exposed to vapour or gas. It is similarly 
possible to cool a vapopr considerably below its condousing- 
point, in the absence of nuclei, without condensation 
“'occurring. Under such conditions, boiling of the litjuid 
or condensation of the va])our may Im? induced, if they are 
brought in contact or in various other ways, but is an 
irreversible process involving local differences of ])rcssure 
and temperature, which cannot be fully represented on 
the indicator diagram, sine:! the condition is not one of 
equilibrium throughout tlie substaiu!e. In such cases 
there Ls always dissii)ation of available energy in friction 
and diffusion before the equilibrium state is reached, and 
the value of the function G for the mixture is diminished. 
The direction of the change of state which occurs may bo 
determined by observing whether G' is greater than G^f or 
vice versd, 

As it would bo impossible within tho limits of this articlo to 
illustrate? or ex])]ain ad(?i|uatoly all the aoplications which have 
boon 4uadi) of the principles of thermoaynamics, it has been 
necessary to select such illustrations only as are required for 
other reasons, or could not ho found elsewlioro. For fuller details 
and explanations of ttio olomonts of the subject, the reader must 
he referred to general treatises such as Haynes’s TkerriVHly7iamics 
(Oxford), Tait’s Tkermo-hinandcs (Edinburgh), Maxwell’s Theory 
ofUcat (Loudon), Parker’s TherTnodynainicB (Cambridge), Clausius’s 
Mechanical Theory of Meat (translated by Browne, Londou), and 
Preston’s Theory of Ileal (London). One or two chapters on the 
suhjetit arc also generally included in treatises on the steam 
engine, or other heat engines, such a| those of Kankine, Perry, or 
Ewing. Of greater interest, particularly from a historic.al noint 
of view, arc the original papers of Joule, Thomson, and Ranivine, 
some of which have been reprinted in a collected form. A more 
complete and more elaborate treatment of the subject will be 
found in foreign treatises, such as those of Clausius, Zeuner, 
Duhom, Bertrand, Planck, and others. 

Alphabetical Index of Symbols employed. 

By Thermodynamic or absolute tcin]»eraturc. 

0, Entropy. Ser,ti(»u 13. 

by Covolume of molecules of gas. Equation (17). 

c, Cq, Co-aggregation volume per unit mass. Equation (17). 

e, Base of iNajueriaii logarithms. 

Ey Intrinsic energy per unit mass. Section 2. 

F^K-VpVy Total iieat. Section 7. 

Gy Jy Tbcrniodynamie potential functions. Section 15. 

Hy Quantity of heat (in meehunical units). Section 2. 

Ky ky Adiabatic and isothermal elasticities. Equation (7). 

Ly Latent heat of fusion or vaporization. Equation (5). 

My Molecular weight. Section 8. 

?n, Mass of substance or molecule. ^ 

n. Index in expression for c. Equation (17). 

Py Pressure of fluid. Initial pressure. 

Rs:S^-s^y Constant in gas-equation (17). 

Sy l^ecifio heat of gas at constant pressure. 

<So, Limiting value of S when j9 = 0. Section 12. y 

Sy S[)ecific heat of gas at constant volume. ^ 

5 ., Limiting value of s when Section 12. 

Sy s". Specific heat under other conditions. Equation (6). 

U, Kinetic energy of flow of fluid. Section 10. 

Uy Mean velocity of gaseous rnolecuk?8. Section 8. 

V’siRBjpy Ideal volume of gas per unit mass. ^ Equation (17). 

Vy Specific volume of fluid, reciprocal of density. 

}Fy External work done by fluid. (H. L. C.) 

S. IX. -- 37 
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Thermaelectrlcity.— Tho account of this 
subject given in the article Elbcteicitt, Ency. Brit, 
vol. viiL p. 94, brings our knowledge of phenomena 
down to the e[)Och of Tait’s theory and experiments. The 
present article gives a Buminary of the results of the 
older work, in order to make the discussiou of later 
theories and researches intelligible, 

§ 1, Fv/nda/nvental Pft^nomena , — Volta (1801) showed 
that although a se|>aration of. the two electricities vras 
produced by the contact of two different metals (Volta 
Effect)^ which could bo detected by a sensitive electro- 
meter, a continuous current of corresponding magnitude 
could not bo produced in a purely metallic circuit without 
the interposition of a liquid, because the electromotive 
force at one junction was exactly balanced by an equal 
and opposite force at the other. Seebeck (1822), employ- 
ing a galvanometer then recently invented, >^hich was more 
suited for the detection of small electromotive forces, 
found that a current was produced if the junctions of 
the two metals were at difft^rent tenqjeratures. He ex- 
plained this effect by supposing that the Volta contact 
E.M.F. varied with the temperature, so that the exact 
balance was destroyed by unequal heating. The inten- 
sity of the current, C, for any given pair of metals was 
found to vary directly as the difference of temperature, 
t - 1', between the hot and cold junctions, and inversely 
as the resistance, R, of the circuit. We conclude by 
applying Ohil[*s^w that the electromotive force, E, of 
the thermocouple may l>o approximately represented for 
small differences of temperatmo by the formula 

.... ( 1 ) 

§ 2. Thermoelectric Power, Series, Inversion , — The 
limiting value, dEjdt, of the coefficient, p, for an inffni- 
tosirnal difference, dt, between the junctions is called the 
Thermoelectric Power of the couple. One metal (A) is 
said to be therniooloctrically positive to another (B), if 
positive electricity flows fronx A to B across the cold 
junction when the circuit is completed. The oi)p08ito 
convention is sometimes adopted, but the above is the 
most convenient in practice, as the circuit is generally 
broken at or near the cold junction for the insertion of the 
galvanometer. Seebcck found that the metals could be 
arranged in a Thermoelectric Series, in the order of their 
power when combined with any one metal, such that the 
pow'er of any thermocouple p, composed of the metals A 
and B, was equal to the algebraic difference (p -i?") of 
their powers when combined with the standard metal C. 
The order of the metals in this series was found to bo 
different from that in the corresponding Volta series, and 
to bo considerably affected by variations in purity, hard- 
ness, and other physical conditions. Cumming shortly 
afterwards discovered the phenomenon of Thermoelectric 
Inversion, or the change of the order of the metals in the 
thermoelectric series at different temperatures. Copper, 
for instance, is negative to iron at ordinary temperatures, 
but is positive to it at 300* C. or above. The E.M.F. 
of a cop^r-iron thermocouple reaches a maximum when 
the temporatmre of the hot junction is raised to 270* C., 
atVhich temperature the thermoelectric |K>wer vanishes 
and the metals are said to bo neutrvd to one another. 
Beyond this point the E.M.F. diminishes, vanishing and 
.^hanging sign when the temperature of the hot junction 
is near]^ as much above the neutral point as the tern- 
peratuf^ of the cold junction is below it. Similar pheno- 
mena occur in the case of xnany other couples, and it is 
foimd that the thermoelectric ^wer p is not in general a 
constant, and that the simple linear formula (1) is applic- 
able only for small differences of temperature. More 
accurately it may be stated that the thermo-KM,F. in 
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any given cii^uit containing a series of different metals 
is a ftaistion of the temperatures of the junctions only, 
and is Indep^dent of the distribution of the temperature 
at any intermediate points, provided that each the 
metals in the series is of uniform quality. This state* 
ment admits of the simple mathematical expression 

. . . ( 2 )} 

* 

wlm p\ p , &,Q,, are the thermoelectric powers of the 
mews, and t', t,"' ke,, the temperatures of the jtmetions. 
There are some special cases m sufficient pn^cal im* 
portance to be separately stated.' 

§ 3. Homogeneous Circuit Strom Hysteresis , — In a 
circuit consisting of a single metal,, no current can be 
produced by variations of temperature, provided that the 
metal is not thereby strained or altered. This was par- 
ticularly demonstrated by the experiments of Magnus. 
The effects produced by abrupt changes of temperature 
or section, or by pressing together pieces of the same 
metal at different temi)eraturos, are probably to be ex* 
jflainedi^s effects of strain. A number of interesting 
effects of this nature have been investigated by Thomson, 
Le lloux, Tait, and others, but the theory has not as yet 
been fully developed. An interesting example is fur- 
nished by an experiment due to Trouton (Froc, E, S, 
Dub,, 1886). A piece of iron or steel wire in the circuit 
of a galvanometer is heated in a flame to bright redness 
at any point. No effect is noticed so long as the flame is 
stationary, but if the flame be moved slowly in one direc- 
tion a current is observed, which changes its direction 
with the direction of motion of the flame. The explana- 
tion of this phenomenon is that the metal is transformed 
at a red heat into another modification, as is proved by 
simultaneous changes in its magnetic and electrical pro- 
|>crties. The change from one state to tlie other takes 
place at a higher temjjerature on heating than on cooling. 
The junctions of the magnetic and the non-magnetio steel 
are therefore at different tenqxeratures if the flame is 
moved, and a current is produced just as if a piece of 
different metal with junctions at different temperatures 
had been introduced into the circuit. Other effects of 
“hysteresis” occur in alloys of iron, which have been 
recently studied by Barrett (Trans, E, S, Duh,, Jan, 
19C0). 

§ 4. Law of Successive E.M.F. 

of a given couple between any temperat,pres and f is 
the algebraic sum of the E.M.F. between t' and any other 
temperature t and the E.M.F. between t and f, A useful 
result of this law is that it is sufficient to keep one junc- 
tion always at some convenient standard temperature, 
such as 0* C., and to tabulate only the values of the 
E.M.F. in the cirovit corresponding to different tem- 
peratures of the other junction. 

§ 5. Law of Intemiediate Metals , — A thermoelectric 
circuit may be cut at any point and a wire of some other 
metal introduced without altering the E.M.F. in the 
circuit, provided that the two junctions with the metal 
introdu(^ are kept at the same temperature. This law 
is commonly applied iu' connecting a thermocouple to a 
galvanometer with coils of copper wire, the junctions of 
the copper wires with the other metals being placed side 
by side in a vessel of water or otherwise kept at the same 
temperature. Another way of stating this law, which, 
though apparently quite different, is i^ly equii^ent in 
effect, is the following. The KM.F.^pf any couple, AB, 
for any given limits of temperature is the algebraic sum 
of the KM.F.s between the same limits of temperature of 
the couples BC and OA formed with any other metal C. 
It is for this reason unneoesyary to tabldate the E.M.F.8 



of all possible combinations of metals, since the E.M.F. of 
any oou{>le can be at once deduced by addition liibm the 
values given by its components witli a single standard 
metal Different observers have chosen different metals 
as the standard of reference. Tait and Fleming select 
on account of the smallness of the Thomson effect in 
it, as observed by Le Boux. Noll adopts mercury because 
it is easily puriiM, and its physical condition in the 
liquid state is determinate ; there is, however, a discon- 
tinuity involved in nassing from the liquid to the 8(|lid 
state at a temperature of -40* C., and it cannot be 
used at all with some metals, such as lead, on account 
of the rapidity with which it dissolves them. Both lead 
and mercury have the disadvantage that they cannot be 
employed for temperatures much above 300* C. Of all 
metals, copper is the most generally convenient, as it is 
always employed in electrical connexions and is easily 
obtained in the annealed state of uniform purity. For 
high temperature work it is necessary to employ platinum, 
which would be an ideal standard for aU purposes on 
account of its constancy and infusibility, did not the 
thermoelectric properties of different si^ecimens differ 
considerably. 

§ 6. Th^rmoeleclrie FormtUae , — On the basis of the principles 
stated above, tlie most obvious method of tabulating the observa- 
tions would bo to give the values JSt of the K.M.F. between 0“ 0. 
and t for each metal against the standard. Tin's involves no 
assumptions as to the law of variation of JS.M.F. witli temperatur<% 
but is somewhat cumbrous. In the majority of coses it is found 
that the observations can be represented within the limits of ex- 
perimental error by a fairly siini^lo empirical formula, at least for 


moderate ranges of temperature, Tlie following formulcp are 8(mie 
of those employed for this pur|x>se by different observers 


Et + eis* * • 

log + log T . 

Et + iiV = 10«+w + 

Jgjr-T^ = wT" - Et = 

Et=bt-heli^ TI27^, (e=^Ts.) 

a+6t+c^® . , 

Et-(U‘\‘cC^‘\-s\T log log 

(Where as=s® + 2(;T, and c is small. See sec. 16.) 


. 1863.) 

^General typo.) 

(Becqueref, 1368.) 

(Tait, 1370.) 

(Barus. 1889.) 

(Holbom and Wien, 1892.) 
(Paschen, 1893.) 

(Steele, 1894.) 

(Holman, 1896.) 
(Stanshold, 1898.) 

^olborn and Day, 1899.) 


For moderate ian^.8 of temperature the binomial formula of 
Avenarius is genermly suflicieiit, and has been cmi>loycd by many 
observers. It is figured by Avenarius {Pogg. Jnn,, 119, p. 406) 
08 a scmi-circlo, but it is ri>ally a ])arabola with its axis mrallel to 
the axis of Ef and iU vertex at the point / — - 6/2r, whicli gives 
the neutral tcmi)eraturc. AVo have also the relations =6 + 
2c^ and The first relation gives the thermoelectric 

]K)wer p at any temperature, and is probalily Ukj most convenient 
method of stating results in all cases in which this formula is 
applicable. A discussion of some of the exponential formulte is 
given by Holman (PhiL Mag,^ 41, ]). 465, Juno 1896), 

§7. ErperimentaX the following comparative table 

of the results of different observers the values are referred to lead. 
Before the time of Tait’s researches such data were of little iiitci'est 
or value, on account of insuHideut care in securing the purity of 
the materials tested ; but increased facilities iii this respect, com- 
bined with great improvements in electrical measurements, have 
put the question on a different footing. Thef:?cbtti|)ariHon of in- 
dependent results shows in many cases a remarkable concordance, 
and the data are becoming of great value for the testing of various 
theories of the relations between heat and elccti'ieity. 


Table I. —Thermoelectric i*ower, p^dEjdty in microvolts at 60® 0, of pure metals with respect to lead. (The 
mean change, 2c^(FEId€\ of the thermoelectrio power per degree 0. over the range covered by the ox]^>erimentB, is added 
in each case.) 


MetaL 

TaltCCftoaoo'X 

Steele (0* to 100*X 

Moll (O' to 200*). 

Dewar and Fleming 
(+100“ to -aoo“). 


P- 

2c. 

P’ 

2c. 


Sc. 

p- 

2e. 

Aluminium . 

-0*56 

+ -0039 

-0-42 

+ *0021 

-0-41 

+ *00174 

-0*394 

+ -00398 

Antimony 


... 

+ 42-83 

+ -1450* 

... 

... 

+ 3*210 

+ -02817 

Bismuth 



• •• 




-76-870 

- -08480 

Cadmium 

+i-75 

+ -0129 

+ 4-79 

-i- -0389 

+ 4-71 

+ *0339 

+ 4-792 

+ *02365 

Carbon . 

... 






+ 12-796 

+ '03251 

Copiier . 

Cobalt . 

+ 1-81* 

+ -obufi 

+ 3-37 

+ -0122 

+ 3*22 

+ *0080 

+ 3*166 

+ *00683 


... 


... 

- 19-252 

- -0734 



Gold . 

+ 3-30 

+ -0102 

+ 3-19 

+ -0131 

+ 3*10 

+ *0063 

+ 1*161 

*00315 

Iron 

+ 14-74 

- -0487 

• •• 


+ 11-835 

- *0306 

+ 14 *.522 

- *01330 

Steel (piano) . 

Steel (Mn 12 %) . 

+ 9-76 

- -0828 



... 

... 

+ 9-600 
-5-73 

- *01092 

- *00446 

Magnesium . % 

+1-76* 

-•0095 • 

... 

»•« 

-6-113 

+ *0019 

-0-126 

+ *00353 

Mercury 

... 

... 

... 

• •• 

-4-03 

- *0086 

-18-87 

- *05639 

Nickel . 

Palladium 

-24-23* 

- *0512 

... 


-20*68 

- *0302 

-8-04 

-*0369 

... 

• •• 

... 


-0100 

- *04714 

Platinum 

-1-16* 

- -0110 



-4*09 

- *0211 

-4-347 

- *03708 

Silver . . 

Thallium 

+2-86 

+ -0160 

+8-07 

+ -0116 

+ 2*08 

+ *0076 

+ 3-317 

+ *00714 


... 

+ 1-76 

- -0077 

... 


+6’-br.7 

+ *00021 

Tin 

-0-16 

+ •8065 

-0-091 

+ -0004 

- 0*067 

i +*66i9 

Zinc 

+ 3-61 

+ -0240 

+1-77* 

+ -0196 

+ 3*318 

+ *0172 

+ 3-238 

+ *01040 


ExplawUion of ra67s.—- The figures marked with an asterisk re- 

S resent discrepancies which are probably caused by imimrities in 
[le speoimens. At the time of Tait’s work in 1878 it was difiicult, 
if sot impossible, in many cases to secure pure materials. The 
work of the other three obi^rvers dates from 1894-96. The value 
of the thermoelectrio power dEJdt at 60® C. is taken as the mean 
value between 0® ana 100® C., over which range it can be most 
accurately determined. The values of ^Ejd^ agree as well as can 
be expected, consideriug the difference of the ranges of tem])oraturo 
and the great variety in the methods of observation adopted ; they 
m oalciLLated assuming the parabolic fonnub, which is certainly 
in mai^ cases inadequate. Noll's values apply to the temperature 
of +100* 0., Dewar and Fleming's to that of -100® C., approxi- 
mately. 

In using the above table to find the value of E or dEjdt at any 
temperature or between any limits, denoting by p the value of dE/d^ 
at 50® 0., and by 2e the constant value of the second coefficient, 
we have the following equations 


dEjdt 2c [t - 60), at any temperature Cent. . (3), 
+ «(« + «' -100)) .... (4), 

for the E.M.F. between any temperaturos t and t*. 

§8. Methods of Ohservalion , — In Tait's obsen^ations the E.M.F. 
was measured by the doflectiou of a mirror galvauoinoter, and the 
temperature by means of a mercury thennomoter or an auxiliary 
thermocouple. He states that the deviations from tlio fonmila 
were “ quite within the limits of error introduced by the altera- 
tion.of we resistance of the circuit with rise of tempfirature, the 
devbtiotts of the mercury thenuoracterB from the absolute scale, 
and the non-correction of the indications of ll)c thenuoiuetcr for 
the long column of mercury not immersed in the hot oil round the 
junctions.'’ The latter correction may amount to about 10 C. at 
850®. Later observere have generally employed a babn^ method 
(some modification of the Potentiometer or Poggendoif babnee) 
for measuring the E.M.F. The range of Steele s observations wm 
too to show any certain devbtion from the fonnub, but he 



notes capricious chances attributed to change of conditiou of the 
wires. Noll oroployea mercury theriiiomotefs, but as he work^ over 
a small range with vapour batlis, it is pjobable that he did not 
experience any trouble from imiiiersiou corrections. He does not 
record any systematic deviations from the formula. Dewar and 
Fleming, wi>rking at voiy low tcmiHjraturos, wore compelled to 
tise the })lutinuin thomiometer, and expressed their results in 
terms of tlie platinum scale. Their observations were probably free 
from immersion errors, but they record some deviations from the 
formula which they consider to be lioyond the possible limits of 
error of their woik. The writer has reduced their results to the 
scale of the gas thermometer, assuming the boiling-iioint of oxygen 
to bo 

§ 0. Peltier Effect — The discovery by Peltier (1834) 
that boat is absorbed at the junction of two metals by 
passing a current through it in the same direction as the 
current produced by heating it, was recognized by Joule 
as alFoiding a clue to the source of the energy of the 
current by the application of the principles of thermo- 
dynamics. Unlike the frictional generation of heat due 
to the resistance of the conductor, which Joule (1841) 
proved to be proportional to the square of the cuiTcnt, 
the Peltier effect is reversible with the current, and being 
directly proportional to the first power of the current, 
changes .sign when the current is reversed. Tlie effect is 
most easily shown by connecting a voltaic cell to a 
thermopile for a short interval, then quickly (by means of 
a suitable key, such as a Pohl commutator with the cross 
connectors removed) disconnecting the jdle from the cell 
and connecting it to a galvanometer, which vill indicate 
a current in the reverse direction through the pile, and 
approximately proportional to the original current in 
intensity, provided that the other conditions of the ex- 
periment are constant. It was by an experiment of this 
kind that Icilius (18D3) verified the ]»roportionality of the 
heat absorbed or generated to the first jiower of the 
<!urreut. It had been observed by Peltier and Beequorol 
that the intensity of the effect deiiendiid on the tliermo- 
electric power of the jiiuction and was iudc^ieudent of its 
form or dimensions. The order of the metals in respect 
of the I*eltier effect was found to be the same as the 
thermoelectric series. But on account of the difficulty of 
the measurements involved, the verification of the accurate 
relation between the Peltier effect and thermoelectric 
power was loft to more recent times. If (J is the intensity 
of the current through a simple thermocou])lc, the 
junctions of which are at temperatures t and f , a (jiuintity 
of heat, P X C', is alxsorbed by the passsige of the currimt 
per second at the hot junction, <, and a quantity, P' x C", is 
evolved at the cold junction, The coefficients, P and 
F, are called coefficients of the Peltier effect, and may 
be stated in calorics or joules per ampere-second. 'J'lie 
Peltier coefficient may also be expressed in volts or micro- 
volts, and may be regarded as the measure of an E.M.F. 
located at the junction, and transforming heat into elec- 
trical energy or viee versd. If if is the whole resistance 
of the circuit, and E the E.M.F. of the couple, and if the 
flow of the current does not produce any other thermal 
effects in the circuit besides the Joule and Peltier effects, 
we should fiud by applying the principle of the conserva- 
tion of energy, t.6., by equating the l^lance of the heat 
absorbed by the Peltier effects to the heat generated in 
the circuit by the Joule effect, 

(P-/^ whence E^P^P, . (5) 

If we might also regard the couple as a reversible thermo- 
dynamic engine for converting heat into work, and might 
neglect irreversible effects, such as conduction, which are 
independent of the current, we sliould ex]t)cct to And the 
ratio of the heat absorbed at the hot junction to the heat 
evolved at the cold junction, namely P/P', to be the 
same as the ratio P/P' of the absolute temperatures of 


the junctions. Tliis would lead to the conclusion ^^ven 
by Clausius (1853) that the Peltier effect varied directly 
as the absolute temperatui'O, and that the E.M.F. of tlie 
couple should be directly proportional to the difference of 
temjierature between the junctions. 

§10. Thomsm Thomson (Lord Kelvin) had 

already pointed out (Proc, R. S» Ed., 1851) that this con- 
clusion was inconsistent with the known facts of thermo- 
electric inversion. (1) The E.M.F. was not a linear 
function of the temperature difference. (2) If the Peltier 
effect was proportional to the thermoelectric power and 
changed sign with it, as all experiments appeared to 
indicate, there would be no absorption of heat in the 
circuit due to the Peltier effect, and therefore no thermal 
source to account 
for the energy of 
the current, in the 
case in which the 
hot junction was 
at or above the 
neutral tempera- 
ture. He there- 
fore prediiiled that 
there must bo a 
reversible absorj)- 
tioii of heat in 
some other j)art of 
the circuit due to 
the flow of the cur- 
rent through the 
unequally - heated 
<‘onductors. He 

succeeded a few ^ 

years afterw^ards i,-_Diagrani of Apparatus for Demon- 
in veiifying this strating tho Thomson Kffoct. 

remarkable predic- 
tion by the oxpcnmental demonstration that a current of 
jiositivo electricity flowing from hot to cold in iron pro- 
duced an absorption of heat, as though it possessed negative 
specific heat in the metal iron. He also succeeded in show- 
ing that a current from hot to cold evolved heat in copper, 
but the oftect was smaller and more difficult to observe 
than in iron. 

Hu! Thomson effect may ho readily demonstrated as a lecture 
experimont by the following methoa (Fig. 1). A piece of wire 
(No. 28) about 4 cm. long is soldered at either end A, B to thidk 
wires (No. 12), and is heated lOO** to 150” C. by a steady current 
from a storage cell acljustod by a suitable rheostat. The oxperi- 
nuiual wire. AB is connected in parallel with about 2 metres of 
tliickor wire (No. 22), which is not appreciably heated. A low- 
resistance galvanometer is connected oy a very fine wire (2 to 
a mils) to the centre 0 of the experimental wire AB, and also to 
tlie middle point D of the parallel wire so as to form a Wheatstone 
bridge. Tho balance is adjusted by shunting either AD or BD 
with a box containing 20 to 100 ohms. All tho wires in the 
quadrilateral must be of tho same metal as AB, to avoid accidental 
thermoelectrio effects which would obscure the result. If Uie 
curi'eui Hows from A to B there wall be heat absorbed in AO and 
evolved in CB by tho Thomson effect, if the specific heat of 
electricity in A B is positive as in copper. When the current la 
reversed, the temperature of AC will be raised and that of OB 
lowered by tho reversal of the eflect. This will disturb the resist- 
ance balance by an amount which can bo measured by the deflection 
of the galvanometer, or by the change of the shunt-box, S, required 
to restore the balance. Owing to the small size of the experimental 
wire, the method is very quick and sensitive, and the apparatus 
can be set up in a few minutes when once the experimental 
quadrilaterals have been made. It works veiy well with platinum, 
iron, and copper. It was applied *with elaborate modifications by 
the wTiter in 1886 to determine the value of the Thomson effect in 
platinum in absolute measure, and has recently been applied with 
mrther improvements by King to measure the effect in copper. 

§ 11. Thomean'e Theory. — ^Taking account of the Thom- 
son efi^t, the the^nodynamical theory of the couple was 
satisfactoi^y comj^eted by Thomson (TVians. B. 8. Sd^ 
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1854). If the quantity of heat absorbed and converted 
into electrical energy, when unit quantity of electricity 
(one ampere-second) flows from cold to hot through a 
difference of temperature, dt^ be represented by adt^ the 
coefficient « is called the specific heat of electricity in the 
metal, or simply the coefficient of the Thomson effect 
Like the Peltier coefficient, it may be measured in joules 
or ctUorios per ampere-second per degree, or more con- 
veniently and simply in microvolts per degree. 

Consider an clomentliiy couple of two metals A and 15 for which 
« has the values s' and rosmctively, with junctions at the 
temperatures Tand T-\-dT (absolute), at which the coefficients of 
the Peltier effect are P ana P+dP, Equating the quantity of 
'heat absorbed to the quantity of electrical cnor^ generated, we 
have by the first law of therniodynaiuics the relation 

dEldT^dPIdT+ii^-^a’) . . . (6) 

If wo apply the second law, regarding the couple as a rovei'siblc 
engine, ana considering only the reversible effects, we obtain 

(s'-0/5’=»-d(p/r)/dr . . . (7) 

Eliminating (s' - s") we find for the Peltier effect 

P^TdEldT-Tp .... (8) 
Whence we obtain for the difference of the specific heals 

(/-«'')= . . ( 9 ) 

From those relations wo observe that the Peltier effect P, and 
the difference of the Thomson effects (s' - s"), for any two metals 
are easily deduced from the tabulated values of dKjdt and (PEjd^ 
respectively. The signs in the above equations are chosen on the 
assumption that positive electricity fiows from cold to hot in the 
metal s'. The signs of the Peltier and Thomson effects will be the 
same as the signs of the coefficients given in Table I., if wc 
suppose the metal d to bo load, and assume that the value of s' 
may be taken as zero at all temperatures. 

§ 12. ExiieririuinUil VerificcUim of Thomson's Thconj , — In order 
to justify the ossumntion involved in the aiiplicatiou <»f the 
second law of thormociynamics to the theory ot the thermocouple 
in the manner above specified, it would bo necessary and sufficient, 
as Thomson pointed out {Phil, December 1862), to make 

experiments to verify quantitatively the relation P/T^dEldT 
between the Peltier effect and the thermoelectric power. A quali- 
tative relation was known at that time to exist, but no absolute 
measurements of sufficient accuracy had been made. The most 
accurate measurements of the heat absorption due to the Peltier 
effect at present available are probably thos(j of Jahn ( JPied. jinn,, 
84, p. 755, 1888). He enclosed various metallic junctions in a 
Bunsen ice calorimeter, and observed the evolution of heat per hour 
with a current of about I'C amiienis in either direction. The 
Peltier effect was only a small fraction of the total effect, but 
could be separated from the Joule effect owing to tlio reversal of 
the current. The values of dEJdT for the same specimens of metal 
at 0® 0. were determined by exnerimeiits between + 20® C. and 
-20® 0. The results of fiis ooservations are contained in the 
following table, heat absorbed being reckoned positive as in 
Table I. : — 

Taulk II. 


Thermo- 

oottple. 

dEjdT 
Microvolts 
per deg. 

Pu^Td EjdT 
Mlorovolti 
atO'C. 

neat calc. 
Calories 
per hour. 

Heat observ'd 
Calories 
per hour. 

Cu-Ag 

Cu-Fe 

Cu-Pt 

Ou-Zn 

Cu-Od 

Cu-Hi 

+ 2-12 
-f-ll*28 
-1*40 
+ 1-61 
+ 2-64 
-20*03 

+579 
+ 8079 
-882 
+412 
+ 721 
-5468 

+ 0-495 
+ 2-640 
-0-827 
+ 0-358 
+ 0-617 
-4-680 

-f 0*413 
+ 3*163 
-0*320 
+ 0*585 
+ 0*616 
-4*362 


The agreement between the observed and calculated values in the 
last two columns is as ^ood as can be exjxicted considering the 
great difficulty of measunng such small quantities of heat. The 
analogous reversiblo heat ef&ts which occur at the junction of a 
metal and an electrolyte were also investigated by Jahn, but he 
did not succeed in obtaining so complete an agreement with theoiy 
In this case. 

§ 13 . Ted^s Jlypotheau, — From general considera- 
tions concerning minimum dissipation of energy {Proc. 
JR, S, Ed,^ 1867-68), Tait was led to the conclusion that 
** the thermal and electric conductivities of metals varied 
inversely as the absolute temperature, and that the s|>ecific 
heat of electricity was directly proportional to the same.” 
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Subsequent experiments led him to doubt this conclusion 
as regards conductivity, but his thermoelectric expovi* 
iucnt>s (/Voc. J?. S. Ed; Dec. 1870) apjxiared to bo in 
gocMl agreement with it. If we adoj»t this hypothesis, 
and substitute s = 2c7\ where c is a constant, in the 
fundamental equation (9), we obtain at once dJ^Ejdl'^ «= - 2 
(c' - c '), which is immediately intcgrablc, and gives 

di?/r«<=p = 2(/‘x,-0(c'-O • • (10), 

AW=:(/!-/')(c'-r"){2/o~(f + 0} . . (11), 

where is the temperature of tlic neutral point at wliirh 
dEjdt^^. This is the equal ion to a parabola, and is 
equivalent to the cmjurical formula of Aveiiarius, with 
this diffiircncc, that in Tail's fonntila the constants have 
all a simi>l(i and direct interpretiLtion in relation to the 
theory. Tail's tlieory and formula were subsequently 
assimilat'd by Avenarius (/%//. Ami., 149, p. 372, 1873), 
and are now generally attributed to Avenarius in foreign 
|>eriodicals. 

In accordancxi with this hypoibesis, the curves repre- 
senting the variations of tlKirmcx'lcctiic power, dEfdt, with 
temperature arc straight lines, the slope of which for any 
couple is equal to th(^ difference of the constiints 2(c' — c") 
The diagram constructed by 'fait on this princqfie is fully 
explained and illustrated in tlie article Electricity 
{Erwy, Brit., vol. viii. p. 97). It lias since boon gene- 
rally adopted as emlK)d 3 dng in a siniide form tin; fund i 
mental phenomena of thermoelectricity. 

§ 14, Experimental Verijicatum. — Tail’s verification of this 
hyimthcsis consisted in showing that the oxperiincutjil curves of 
E.M.F. were ])aral)olaR in most cases within the linaits of error of 
his observations. Ho records, liowevcr, certain notable diver- 
gencies, particularly in tluj case of iron and nickel, and many 
others have since come to light froiii otlior observations. It should 
also be remarked that even if the curves were not paiubohis, it 
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Fi(?. 2.— Temperature by Tliermocouplc. Difference from 
Tail’s forniula. 

would always be possible to draw parabolas to agree closely with 
the observations over a restricted range of temperature. Wln'ii the 
question is tesUxl more carefully, citner by taking more acctirate 
measurements of temperature, or by extending the observations 
over a wider range, it is found that there are sysh'uwitic. deviations 
from the jiarabola in the majority of cases, which cannot be ex- 
plained by errors of experiment. A more accurate verification of 
those relations, both at high and low cxtrcnicH of tem])erature, has 
become |>ossiblc of late years owing to the devclojmient of the 
theory and application of the platinum rcsislaiice themionieter. (See 
Thermometry.) The curves in Fig. 2 illustrate the differences 
from the parabolic formula, measured in degrees of temperature, as 
observed V Tory (/f. A. Jteporf, 1897). The deviations for the 
copper-iron couple, and for the copper easi-iron coujdc over the 
range 0® to 200® C., apjMMir to l>e or the order of 1® C., and were 
carefully verified by rejicated and independent series of observa- 
tions. The deviations of the jfiatinum and plntinum-rhotlium 
10 per cent, couple over the range 0® to 1000® 0. arc shown on a 
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Bnialler Boale, and are seen to be of a Bimilar nature, but rather 
greater in proportion. It should be observed that theBe deviationa 
are continuous, and diiier in character from tlic abrupt changes 
observed by Tait in spfHsial cases. A number of similar deviations 
at temperatures below 0” 0. were found by the writer in reducing 
the curves rej>resenting tlie observations of Dewar and Fleming 
{Phil, Mag,^ July 1895) to the nojnial scale of temperature from 
the platinum scale iti which they are recorded. In many cases the 
deviations do not «pj)ear to favour any sinijde hypothesis as to the 
mode of variation oJ 8 with temjicrature, but as a rule the indica- 
tion is that 8 is ncarlv constant, or even diminishes with rise of 
temperature. It may be inteicsting therefore to consider the effect 
of one or two otiier Hiin 2 de hypotheses with regard to the mode of 
variation of s with 7\ 

§ 35. Other Juttumpliuns , — If we take the analogy of a perfect 
gas and assume s- s'"— constant, wo have 

dPPIdT^^ ~ sVr, dSldT^B^ log .riT . (12), 

log .r/r-s’r log . (13), 

where T and T are the temperatures of the junctions, and T* is the 
neutral temperature. These formula* arc not so simple and con- 
venient as Tait’s, though api»arcntly founded on a more simple 
assumption, but they friMpiently represent the observations more 
closely. If wc sunjwse tliat 8 is not quite constant, but increuseH 
or diminishes sligiitly with change of temperature according to a 
linear formula s=«” + 2cY' (in which rej»resenta the constant part 
of s, and c may have either si^jn), w'o obtain a more gc*.neral formula 
which is evidently the sum of the two previous solutions and may 
be made to o<JVor a greater variety of cases (see above, )>. 291). 
A?iother simple and possible assumjition is that made by Stans/icld 
(Phil, duly 1898), that the value of ,•» varies inveisely us the 

absolute temperature. Putting s-^cITf we obtain 

JSiT-r)^chg,Tir^c{T--r)ir . . (m). 

which is equivalent to the form given by Staiisfiold, but with the 
neutral temjmraturo T* explicitly included. According to this 
fonnula, the Peltiiir effect is a line^ir function of the toniperature. 
ll may ajipear at first sight astonishing that it should bo jiossiblo 
to a 2 q)ly so many didbrent assumptions to the solution of one and 
the same problem. In many (‘ases a formula of the last ty]>6 
would bo quite inanplicable, as Staiislicld remarks, but ilie dilter- 
onuo between the tliroo is often much loss than might ho Biqiposod. 
For instance, in the case of 10% Rh, Pt. - IT. couple, if wo cal- 
culate tlireo I’ormulaj of the above types to satisfy the same iiair of 
observations at O*' - 445* and 0*— 1000" C., we shall find that the 
formula constant lies midway bet'weeii that of Tait and tliat of 
Stausllcld, but the dilTereuco between the formulae is of the same 
order as tliat between different observenj. In this ]>articuUr case 
the )Mii*abolic formula appears to be undoubtedly inadequate. The 
writer’s observations agroe more nearly with the oasumption 8-- 
constant, tlmso of Htansfield with b^c/T, Many other foriiiulie 
have been suggested. Holljorii and Day {lierl, Akad,^ 1899) have 
gone buck to Tait’s method at high temperatureu, employing ares 
of jiarabolas for limited ranges. lJut since the pamlioljc fonnula 
19 certainly erroneous at low temperatures, it can haidly be trusted 
for extrapolation alKivo 1000* 0. 

§ 16. Ahaolule Maamreinml Another method 

of verifying Tait’s hypothesis, of gi cater difficulty but of con- 
siderable interest, is to measure the absolute value of the heat ab- 
sotIkkI by the Thomson effect, and to observe whether or not it 
varies with the temperature. Le Roux {Ann, Chim, Phys.^ x, 
p. 201, 1867) mode a number of I'olative measurements of the 
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Fio. 8.—’Thomson Effect. Batolli (Lo Boux's method). 


effect in different metals, which agreed qualitatively with ob- 
•ervations of the thermoelectric power, and showed that the effect 
was proportional to the current for a given temperature gradient 
i^telli lias applied the same metliod {Aecad, Hci, Turm, 1886) 
to the alisolute measuiement. He observed with a thermocouple 
the ^fferenee of temiieiuture (alxnit '01* C.) 2 >roduoed by the 
Thomson effect in twenty minutoB between two mercury calori- 
meters, jjE?] and £% Buiroimding the central jxirtious of a pair of 
rods arranged as in Le Boux's method (see Fig. S). The value of 
the Thomson effect was calculated by multiplying this difference 
of temperature by the thermal capacity of either colorimeter, and 
dividing by the current, by the numlier of seconds in twenty 
minutes, and by twice the cUffereuoe of temperature (about 20*} 
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between the ends a and h of either caloriineier. The method 
appears to be open to the objection that the difference cf tempera- 
ture reached in bo long an intei*val would be more, or less inde- 
pendent of the thermal caiiacities of the calorimeten, and would 
also be difficult to measure accurately with a thermocouple under 
tiie oonditiouB described. The general resulto of the work ap- 
peared to 8up|)ort Tait’s hypothesis that tlie effect wm proportional 
to the absolute temperature, but direct thermoelectric tests do not 
appear to have been made on the spe^ens employed, which would 
have afforded a valuable confirmation by the comparison of the 
values of ^EjdT^t as in John's experiments. 

§ 17. King* 8 Expen7Mwl8,^Tho method employed by the wri^, 
to which aRusioii has already been made, consisted in observing 
the change of distribution of temperature in terms of the resistance 
along a wire heated by an electric current, when the heating 
current was reversed. It has been fully described by King (iVoe. 
Artwr, Acad,, June 1898), who applied it most successfully to the 
ciiso of copper. Although the efiect in copper is so small, ho suc- 
ceeded in obtaining cliangos of temperature due to the Thomson 
effect of the order of 1* C., which could be measured with satis- 
factoiy accuracy, lie also determiuod the effect of change of 



tem|)oraturo distribution on the rate of generation of heat by the 
current, and on thes external loss of heat by location, convection, 
and conduction. It is necessary to take all these conditions carefully 
into account in calculating the lialauce due to the Thomson effect. 
According to King's exiieriments, tlie value of the effect apiiears to 
diminish with i^iso of temperature to a slight extent in copper, but 
the diminution is so Bmall that lie does not regard it as established 
w'ith certainty. The value found at a temperature of 150* G. w'as 
+2 '5 microjoules per ampere-second per degroe, or +2*5 micro- 
volts |)er degree in the case of cojtpor, whimi agrees very fairly 
witii tlie value deduced from thermoelectric tMts. The value 
found by Batelli for iron was - 5*0 microvolts per degree at 108* 0., 
which appears too small in comparison. Ijiose measurements, 
though subject to some uncertainty on account of the great ex- 
peiimeutal difficulties, are a very valuable confirmation of the 
accuracy of Thomson’s theory, because they diow that the magni- 
tude of the effect is of the required order, but they cannot be said 
to bo strongly in suiiport of Tait's hypotheBis. A oompariBon of 
the roBultB of different obflervera would also suggeat that the law of 
yariation may be different in different meta&T tlthoi^h the dif- 
ferences in the values oid^EfdT^ may be due in part to differenoea 
of imrity or errors of observation. It would appear, for instonoe, 
acoordii^ to the observations of Dewar and Fletnuig, that the value 
of 8 for iron is positive below -- 150* 0., at which point it vanishes. 
At ordinary temperatures the value is negative, increoa^ rapidly 
in the negative direction as the temperate rises. This mignt be 
appropriately represented, as already suggested, by a linear for- 
mula ss=«*-c5r. 

f 18. PotewHal IHagrami on the Oonteui — It is instruc- 

tive to oonaider the distributioa of ^lotential in a thermoelectrie 
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obenilff and its lotion to the resultant E.M.F. and to the seat 
of E.M.F. In Fig. 4, vhieh is given as an illustration, the 
cM junctions are supposM to be at O'* 0. and the hot junctions 
at 100^ 0. Koirs values (Table I.) are taken for the E.M.F., 
a^ it is BiipTKMsed that the coefficient of the Thomson effect is 
aero in lead, i.e. that there is no E.M.F. and that the potential 
"is uniform throughout tike length of the lead wire. Tatcing the 
lead-iron couple as an example, the value of dEjdt at tlio hot 
junction 100* 0. is 10*805 micravolts per degree, and tlie value of 
the Peltier coefficient TdEidT is +8844 microvolts. In 
other words, we may suppose that there is an E.M.F. of that 
miuraitnde situated at the junction which causes positive electricity 
to flow from the lead the iron. If the circuit is open, as repii)- 
sented in the dianam, the flow will cease as soon as it has raised 
the potential of &e iron 8844 microvolts above that of the lead. 
In tne substance of the iron itself there is an E.M.F. due to the 
Thomson effect f about 10 microvolts per degroe tending to drive 
positive electricity from hot to cold, and raising the cold end of 
the iron 089 microvolts in potential above the not end on open 
circuit. At the cold junction the iron is supposed to be connected 
to a piece of lead at Or 0., and there is a sudden drop of potential 
due to the Peltier effect of 8648 microvolts. If the circuit is cut 
at this point, there remains a difference of potential j^s=1184 
microvolts, the resultant E.M.F. of the circuit, tending to drive 
positive electricity from the iron to the lead across the cold 
junction. If the circuit is closed, there will bo a current CssEjJt, 
where the sum of the resistances of the lead and iron. 

The flow of the current will produce a fall of potential EEJE in 
the lead from cold to hot, and EE*IE in the iron from hot to cold, 
but the potential difforcnco due to the Peltier effect at either 
junction will not be affected. For simplicity in the diagram the 
temperature gradient has been taken os nnifomi, and the specific 
heat a = constant, but the total P.D. would be the same whatever 
the gr^ient. 

Similar diagrams are given in Fig. 4 for cadmium in which 
both the speciflo heat and the Peltier effect are positive, and also 
for platinum and nickel in which both coefficients are negative. 
The metals are supposed to bo all joined together at tlio hot 
junction, and the circuit cut in the lead near the cold junction. 
The diagram will serve for any selected couple, such as iron-nickcl, 
and is not restricted to comuinations ‘with lead, llie follow'ing 
table shows the component parts of the E.M.F. in each case : — 


Thermocouple. 
Iron-lead . 
Cadmium-lead 
Platinum-lead 
Hickel-lead . 


Tahlk III. 


1*100 "• 

-Po 

-100x*ao = 

®0-100 

+ 8844 - +3648 - 

-988 = 

+1184 

+ 2389 - 

+ 823 - 

+ 1095 = 

+471 

-1919 - 

-828 - 

-682 = 

-409 

-8239 - -5206 - 

-975 = 

-2058 


The components for other combination of two are found by 
taking the algebraic diflerence of the values with I’esjject to lead. 


§ 19. JRelation to the Volta Effect , — It is now generally 
conceded that the relatively large differences of potential 
observable with an electrometer between metals on ojxjn 
circuit, as discovered by Volta, are due to the chemical 
affinities of the metals, and have no direct relation to 
thermoelectric phenomena or to the Peltier effect. The 
order of the metals in res[)ect of the two effects is quite 
different. The potential difference, duo to the Volta effect 
in air, has been showm by Thomson (Lord Kelvin) and 
his pupils to be of the same order of magnitude; if not 
absolutely the same, as that produced in a dilute electro- 
lyte in which two metallically-connected plates {e,g.f zinc 
. and copper) are immersed. (On this hypothesis, it may 
be explained by regai-ding the air as an electrolyte of 
infinite specific resistance.) It is also profoundly modified 
by the state of the expo^ surfaces, a coating of oxide 
on the cop(>er greatly increasing the effect, as it would in 
a voltaic cell. The Peltier effect and the thenno-E.M.F., 
on the other hand, do not depend on the state of the 
aurfaces, but only on the state of the substance. An 
attempt has been made to explain the Volta effect as 
due to the affinity of the metals for eajch other ^ but that 
would not account for the variation of the effect with 
the state of the surface, except as affecting the actual 
acurfaoe of contact. It is equally evident that chemical 
affinity between the metals cannot be the explanation of 
tile Bsltier B.M J*. This would necessitate chemical action 
at the junetipn when a current passed through it, as in 


an electrolytic cell, whereas the action appears to be 
purely thermal, and leads to a consistent theory on that 
hypothesis, llie chemical action between metals in 
the solid state must be infinitesimal, and could only 
suffice to produce small charges analogous to those of 
frictional electricity j it could not maintain a permanent 
difference of iwtential at a metallic junction through 
which a current was passing. Although it is possible 
that differences of potential larger than the Peltier effect 
might exist betw^een two metals in contact on oi>en 
circuit, it is certain that the only effective E.M.F. in 
practice is the Peltier effect, and that the difference of 
|)otential in the substance of the metals when the circuit 
is complete cannot be greater than the coefficient P. 
The Peltier effect, it may be objected, measures that 
part only of the potential difference which depends 
ujkoii tempcratm'o, and c.in therefore give no information 
about the absolute potential difference. But the reason 
for concluding that there is no other effective source of 
potential difference at the junction besides the Peltier 
effect, is simply that no other aj)pr(jciable action takes 
place at the junction when a current passes except the 
Peltier generation or a))Sori»tioii of beat. 

§ 20. Convection Theory, — The idea of convection of 
heat by an electric current and the phrase “ specific heat 
of electricity” were introduced by Thoinsou as a con- 
venient mode of expressing the phenomena of the Thom- 
son effect. Ho did not intend to irtqily that electricity 
really possessed a positive or negative specific heat, but 
iTioroly that a qimntity of heat was absorbed in a metal 
when unit quantity of electricity flow'ed from cold to hot 
through a diffcTcnco of temperature of F. The absorp- 
tion of hcAt was considered as represtmting an equivalent 
conversion of heat energy into electrical energy in the 
clement. The element might thus be regarded as the 
seat of an dE^sd2\ where dT is the difference 

of teraikerature between its ends. The ))oteutial diagrams 
already given have been drawn on this assumption, that 
the Tliomson effect is not really due to convection of 
heat by the current, but is the measure of an E.M.F. 
located in the substance of the conductor. This view with 
regard to the seat of the K.M.F. lias been generally taken 
by the majority of writers on the sulject. It is not, 
liowevcr, necessarily implied in the reasoning or in the 
e(piatiou8 given by Thomson, which arc not founded on 
any assumptions with regard to the seat of the E.M.F., 
but only on the balance of lieat absorbed and evolved in 
all the different parts of the t’ireuit. In fact, tlic equations 
themselves are oihju to an entirely different interpretation 
in this respect from that which is generally given. 

Returning again to the equations already given in § 11 
for an elementary tliermocouple, we liave the following 
equivalent expressions for the E.M.F. dE^ namely, 

dP+ (s' - s'yiT=:(PIT)dT= jdT:=: (;>" - T, 

in which the coefficient, P, of the Pefitier effect, and the 
thermoelectric power, />, of tlie couple, may be expressed 
in terms of tlio difference of the thermoelectric powers, 
;/ and p\ of the separate metals with respect to a neutral 
standard. So far as these equations are concerned, wo 
might evidently regard the seat of the E.M.F. as located 
entirely in the conductors themselves, and not at all at 
the junctions, if p or (/>" -/>') is the difference of the 
E.M.F.S per degree in corresponding elements of the two 
metals. In this case, however, in order to account for the 
phenomenon of the Peltier effect at the junctions, it is 
necessary to suppose that there is a real conveetion of 
by an electric current, and that the coefficient P or pT is 
the difference of the quantities of heat carried by unit 
quantityof electricity in the two metals. On this hypothesis^ 



if we confine our attention to one of the two metals, say 
p", in which the current is suppostid to flow from hot 
to cold, we observe that expresses the quantity of 
heat converted into electrical energy per unit of electricity 
by an E.M.F. per 1" located in the element dT, It 
hapi)ens that the absolute magnitude of p" cannot bo 
experimentally deterrninod, but this is immaterial, as we 
are^only concerned with differences. The quantity of heat 
liberated by convection as the current flows from hot to 
cold is represented in the equation by == Since 

dl(jp"T)^p*dT+Tdp'\ it is clear J^t the Ijalanco of heat 
liberated in the element is only = B'dT^ namely, the 
Thomson effect, and is not the equivalent of the E.M.F. 
p'*dl\ bf'cause on this theory the absorption of heat is 
masked by the convection. If p is constant there is no 
Thomson effect, but it docs not follow that there is no 
E.M.F. located in the clement. The Peltier effect, on the 
other hand, may be ascribed entirely to convection. The 
quantity of heat p''T is brought up to one side of the 
junction per unit of electricity, and the quantity of heat 
pT taken away on the other. The balance {p' -p')T is 
evolved at the junction. If, therefore, we are prepared 
to admit that an electric current can carry heat, the exist- 
ence of the Peltier effect is no j>roof that a corresponding 
E.M.F. is located at the junction, or, in other words, that 
the conversion of heat into electrical energy occurs at 
this point of the circuit, or is due to the contact of dis< 
rimilar metals. On the contact theory, as generally 
adopted, the E.M.F. is duo entirely to change of substance 
(dP - Tdp^ \ on the convection theory, it is duo entirely 
to change of teinpenitui’o (pdT), But the two expressions 
are e(|uivaleiit, and give the same i-esults. 

§ 21. PffteiUial Diagrama on Convection Theory . — The difference 
between the two theories is most readily appreciated by drawing 
the potential diagrams correraonding to the supposed locations of 
the KM.r. in each case. The contact theory lias been already 
illustrated in Fig. 4. Oorresponding diagrams for the same 
nets^ on the convoctiou theory aro given in Fig. 5. In this 



diagram the metals are supposed to be all joined together and to 
be at the same time potential at the cold junction at 0" O. The 
ordinate of the curve at any tomperaturo is the difference of 
potential Ixttweeii any point in the metal and a point in lead at 
the tame temperature. Sinoo there is no contact E.M.F. on this 
theory, the ordinates also represent the E.M.F. of a thermocouple 
metal-lead, in which one Junction is at 0" C. and the oilier at f 0. 
For this reason the potential diagrams on the convection theory 
are more simple and usefUl than those on the contact theory. Tlie 
ourves of E.M.F. are in foot the most natural and most convenient 
method of recording ihe numerical data, more particularly in cases 
where they do not admit of being adequately represented by a 


formula. The line of lead is taken to be horizontal in the 
diagram, because the thermoelectric power, p, may be reckoned from 
any oonvenient zero. It is not intended to imply that there is no 
E.M.F. in the motal-lcad witli change of tem|)orature, but that 
tlie value of p in this metal is nearly constant, as the Thomson 
effect is very small. It is very probable that the absolute values 
of p in different metals are of the same sign and of the same order 
of magnitude, being large compared with the differences observed. 
It would be theoretically po^iole to measure tlie absolute value in 
some metal by observing with an electrometer the P.D. between 
parts of the same metal at different temperatures, but the differ- 
ence would probably be of the order of only one-hundredth of a 
volt for a difference of 100® 0. It would lie suiliciently difficult 
to detect so small a difference under tlie best conditions. The 
difficulty would be greatly increased, if not rendered practically 
insuiierablo, by the largo difference of temperature. 

§ 22 Conduction Theory . — In Thomson’s theory it is expressly 
assumed that the reversible thermal effects may be considered 
separately w'ithout reference to conduction. In the conduction 
iheoiy of Kohlrausch {Pogg. Ann., 1875, vol. 156, p. 601), the 
fundamental jKistiilate is that the thermo-E.M.F. is due to the 
conduction of heat in the metal, vrhich is contraiy to Thomson’s 
theory. It is assumed that a flow of heat Q, due to conduction, 
tends to caivy with it a j>roportional electric current Cs=aQ. This 
is inioi^)rotca to mean that there is an E.M.F. ’-akrdT= 
- BdT, in each element, where k is tlio thermal conductivity and 
r the specifle resistance. Tlio * thermoelectric constant,” 0, of 
Kohlrausch, is evidently the same as the thermoelectric power, p, 
in Thomson's theory. In order to explain the Peltier effect, Kohl- 
musch further assumes that an electric current, C, carries a heat- 
flow, Q=A0C, W'ith it, where ** A is a constant W'hich can be made 
equal to unity by a proj)or choice of units.” If A and $ are 
constant, the rolticr effects at the hot and cold junctions are equal 
and opposite, and may tlicrcfore bo neglected. The combination 
of the two postulates leads to a complication. By the second 

{ >f)8iulate the flow of the current increases the heat-flow, and this 
»y tlie first jiostiilate increases the E.M.F., or the resistance, 
w hich therefore dojiends on the current. It is difficult to see how 
this complication can be avoided, unless the first jiostulate is 
abandoned, and the hcai-flow duo to conduction is assumed to be 
independent of the thomioolcctric phenomena. By applying the 
first law of thermodynamics, Kohlrausch deduces tnat a quantity 
of heat, CBdT, is absorbed in the clement dT per secoud by the 
current C, Ho wrongly identiflos this with the Thomson effect, 
by omitting to allow tbr the lieat carried. He does not make any 
a]iplication of the second law to the theory. If w^e apply Thomsoirs 
condition TdEldT^ Tp, wc have A^T, If wo also assume the 
ratio of the cun*cnt to the heat-flow to lie the same in both 
iKistulates, we have a=l/7V, ■whence 6 ®=:Xt/ 7’. This condition 
lias recently been applied by Liebenow ( Wied. Ann., 68, p. 316). 
It simplifies the theory, and gives a possible relation between the 
constants, but it does not apjiear to remove the complication above 
referred to, which seems to be inseparable from any conductioxi 
thooiy. 

Boltzmann Wien. Akad., 1887, voL 96, p. 1258) gives a 
theoretical discussion of all possible forms of expression for thermo- 
electric phenomena. Neglecting conduction, all the expressions 
w'hich he gives are equivalent to the equations of Thomson. 
Taking conduction into account in the application of the second 
law of thermodynami cs, h e proposes to substitute the inequality, 
TdjdET- P^2 ^T{ V + ^")» instead of the equation given 

by Thomson, namely, P=TdEldT, Since, however, Tliomson’s 
equation has boon so closely veriflod by Jahu, it is probable that 
Boltzmann w^ould now consider that the reversible effects might be 
treated indoj^iondcntly of conduction. 

§ 23. Thermoelectric EdaXionB . — A number of sugges- 
tions have l)een made as to the possible relations between 
heat and electricity, and the mechanism by which an 
electric current might also be a carrier of heat. The 
simplest is probably that of Weber ( Wied. Ann., 1875), 
who regarded electricity as consisting of atoms much 
smaller than those of matter, and supposed that heat was 
the kinetic energy of these electric atoms. If wo suppose 
that an electric current in a metal is a flow of native 
electric atoms in one direction, the positive electricity 
associated with the far heavier material atoms remaining 
practically stationary, and if the atomic heat of electricity 
is of the same order as that of an equivalent quantity of 
hydrogen or any other element, the heat carried per 
ampere-second at 0* C., namely P, would bo of the order 
of ‘030 of a joule, which would be ample to account for 
all the observed effects on the convection theory. Others 
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have conBidered conduction in a metal to be analogous 
to electrolytic conduction, and the observed effects to be 
due to ** migration of the ions.’’ The majority of these 
theories are too vague to be profitably discussed in an 
article like the present, but there can be little doubt that 
the study of tlicrmoelectricity affords one of the most 
promising roads to the discovery of the true relations 
between heat and electricity. 

Alphabetical Index of Symbols. 

a, h, tfsNajporical constants in fornmlee. 

C'ssEleutrio Cummt. 
i!f’=sE.M.r. = Electromotive Force. 
ife= Thermal Conductivity. 

Coefficient of Peltier Effect. 
p = dEldt ~ Thermoelectric Power, 

Heat-flow due to Conduction. 
jfSs: Electrical Ke^iistance ; r, ^[leciric Resistance. 
s=Si)ecific Heat, or Coefficient of Thomson Effect. 

<= Temperature on the Centigrade Scale. 
iZ'=Tcmperatui*o on the Absolute Scale. 

(h. L. C.) 

Thermometry; Pyrometry.— A Pyrometer 
is an instrument specially designed for measuring high 
temperatures, and differs from a thermometer in details of 
construction only, and not in principle, so that the two 
subjects may Ikj most advantiigeously treated logctlier. 
The theorcticcU principles underlying tlio science of ther- 
mometry have l>een ably expound(‘d by Loj-d Kelvin in 
the article Heat {Eiicy. vol. xi. }». *'354). Hie 

most imi>ortant varieties of therinomctcr in common use 
have also been described in the articles TnERMtiMEiEU 
{Ency. vol. xxiii. p. 28S) and Pyrometer {Kncy, 

Brit.f vol. XX. p. 129). The object of the pn‘sont article 
is to describe and explain the advances which kxvc been 
made in the practice of scientific thermometry or “ ther- 
mometry of precision,” and in the practical a]»plication of 
electrical methods to the accurate measurement of tcmiiera- 
ture, during the last twenty ytuars of the 19Ui century. 

§ 1. I^eniperature . — The idcji of teni[K'j ature or degree 
of hotness is a primary conception derived directly from 
our sensations of heat and cold, and in part from thow* of 
light and colour. For ordinary teniperutures the sense of 
touch serves as a rough thennoineter, for liigh tem])era- 
turcs the sense of sight as a rough pyrometer. The idea 
of teinj>oraturo therefore requires no explanation or defini- 
tion. It is very often explained as “ tlie condition of a 
body considered with reference to its jiowor of communi- 
cating heat to other bodies.” Similarly difference of 
temperature is often defined in terms of the flow of heat. 
Such definitions are somewhat unsatisfactory, because the 
“ flow of heat ” is really a secondary conception derived 
from observations of cliang(JS of state and temperature. 
In considering the measurement of temperature it is 
necessary, however, to define the scale or system on wliich 
it is to be measured. 

g 2 . Zero: FumlanienUil Interval. — In all systems of 
measuring temperature it is necessary ( 1 ) to choose a zero 
or starting-jioint from which to reckon, ( 2 ) to determine 
the size of the degree by subdividing the intm val Iwtwecn 
two selected fixed points of the scale (called the “ funda- 
mental interval ”) into a given numlKir of equal jiarts. In 
all systems of measurement, the fundamental interval 
selected is that between the temperatui’o of melting ice 
and the temperature of condensing steam, under standard 
atmospheric pressure. On the Centigrade system, which 
alone need be considered here, the fundamental interval is 
divided into 100 parts, and the melting-point of ice is 
taken as the zero of the scale. We shall denote tempera- 
ture reckoned on this system by the letter or by affixing 
the letter C. It is often convenient to reckon temperature, 
not from the melting-point of ice, but from a theoretical 


or absolute zero representing the lowest conceivable 
temperature. We shall denote temperature reckoned in 
this manner by the letter or 0^ or by affixing the letters 
Abs. In practice, since the absolute zero is unattainable, 
the absolute temperature is deduced from the Centigrade 
temperature by adding a constant quantity, represent- 
ing the interval between the absolute zero and the melting- 
point of i(».e ; thus < -f T^. 

§ 3. Arbitrary Scales. — An arbitrary scale can be con- 
structed by selecting any physical pro]rH?rty of a substance 
which varies regularly with the tciiqjcrature, such as the 
ivolunic of a liquid, or the pressure or density of a gas, or 
the electrical resistance of a metal. Thus if V denote the 
volume of a given mass at tile temperature /, and if Ty, 
represent the volumes of the same mass at the tenq>miv- 
turcs 0“ and 100“ C., tlio size of 1 “ (\ on the scale of this 
arbitrary thermometer is one hundredth part of the funda- 
mental interval, namely (r^~Fy)/ 100 , and the tem- 
jierature t at volume V is tlic niimbtM' of these degrees 
contained in the expansion Fy between 0“ and C. 
We thus arrive at the formula 

<=.ioo(r-j^o)/(ri-ro) . . . ( 1 ). 

which is the general expression for the temperature Centi 
grade on any such arbitrary scale, provided that we 
substitute fur F the particular physical property selected 
as the basis of the scale. If we prefer to reckon tern- 
jierature from an arbitrary zero defined by the vanishing 
of F, which may conveniently bo called the fundaneental 
zero oi the scale considered, wo have, jmttiiig ]’'~0 in 
equation ( 1 ), the numerieal values of the fundammital 
zero Tq, and of the teirqieralure T reckoned from tliis 
zero 

n==ioo^v(ri-Fo), anar==ror//'-o-’=H-n . cj). 
It is frequently convenient to measure temperature in 
tliis manner when dealing w ith gases, or electrical rcsistfiiice 
therinometors. 

§ 4 . Thenuodymmical Scale . — It is possible, by refer- 
ence) to the principles of tluirmodynamies, to construct 
scales of tcjinperature wliic^h shall lu) “absolute” in the 
sense of being independent of the pro]»erii()S of any 
material substance. Hie thennodynamical scale generally 
selected is that defined by Ijonl Kelvin in such a manner 
as to coincide as closely as ]»ossiblo with the seshi of tlio 
gas-thermometer. His didiniiion {]*roc. IL S, Ed., 1854) 
is as follow^s (see also Thkrmorynamios, § 4) : “ The 
ratio of any two teiiqieralures on the thermodynami«*al 
scale is the ratio of the quantity of lu*at hiken in at the 
higher temjKjraturo to the quantity of heat rejected at the 
lower ieinjioratiire by a perfectly rovcTsible tlna-modyna- 
mical engine working W'ith a soiiice and refrigerator at 
the tempeiatures considered.” Jf, w'hen the engine is 
xvorking iM'lw'ctai the tempiMiitures iind 0^ comisjionding 
to 0“ and 100 “ C. respectively on the thermodynamical 
scale, a quantity of heat //| is taken in at for each 
(juaiitity //y rejected at 6 >y, and if the fundamental 'ih| 0 rvul 
is divided into 100 degrees, we have for the nutfisrical 
values of the temjHjrature of the; melting-point of ice 
on the thermodynamic scmiIo, and of the tcnqK'raturo 
0 reckoned from the absolute zero, 

^o=300//o/(7/i -//«), and 0-^0,jriJh=-l-\-0,,, . (;i) 

W'hcro 7/ is the quantity of heat taken in at 0 for rm h 
quantity I/q rejected at Tliis senile can Ik) most neai ly 
realized in practice by observing the t('Tn])erature 7' on the 
scale of a gas-thormometor, and making special experi- 
ments on the gas to deteniiinc how^ far its scale deviates 
from that of the thermodynamical engine. In the case of 
the gases hydrogen and helium, which can exist in the 
liquid state only at very low^ tenqieraturcs, the deviations 
from the thermodynamical scale at ordinary tenqicratures 

S. IX. — 38 
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are ao small tbat they cannot be certainly determined. 
Thermometers containing these g*iscs are generally taken 
as the ultimate standards of reforimce in practical ther- 
mometry. 

JirKUCURIAL ThKRMOMETRY. 

§ 5. The most familiar type of thermometer depends 
on the apj)arcnt expansion of a liquid hermetically sealed 
in a glass bulb attaclied to a graduated stem of fine bore. 
Of all liipiid-in-glass thernionietors that containing mer- 
cury is almost invariably selected for scientific purposes, 
although at iii'st sight mercury would appear to hd th 0 < 
leiist siulable li(piid, ou account of its small coefficient of 
ex])ausion. TJiu smalluesa o^ the oxi)ansion necessitates 
an extremiily lino bore for the stem, which introduces 
errors in consequence of the high surface tension of 
mercury. The considerable density of the liquid also 
tends to exaggerate the cfiects of change of position due 
to variation of the pressure exerted on the interior of the 
bulb }>y the liquid column. These errors arc small and 
fairly regular, and can be corrected within certain limits. 
A much more serious source of trouble, especially at high 
temperatui'cs, is the imperfect elasticity of the glass, 
which causes more or less irregular changes in the volume 
of the bulb. The elFect of tk‘SO changt!S on the readings 
of the thermometer is enhanced by the smallness of tlio 
expansion of mercury, and might bo reduced by eitqdoy- 
iug a more expansible liquid. It is more likely, however, 
that the defect will be remedied in the near future by 
the coji8tru<!tion of thermometers of fused silica (SiOg), 
which is tile most ])erfectly elastic solid hitherto dis- 
covered. ]'\)r work at low temperatures the range of a 
mercury thunnoincter Is limited by its freezing - jx>int 
( - 39“ C.). These are the serious disadvantages attend- 
ing the use of mercury, but iu other respects it possesses 
so many advanUgtjs over alcohol or other substitutes, 
tluit it will iu all probability continue to be used almost 
exclusively in thermometers of this tyi>e for scientific 
work. Among its chief advantages may bo reckoned its 
high boiling-point (357* 0,), and the absoneo of evapora- 
tion from the top of the thread, w'hich is so serious a 
source of error with the alcohol thermometer. With 
mercury the evaporation is almost inappreciable at 
100* C., and can iu all cases be avoided by exposing the 
upper parts of the exiiorgeut thread to the temperatui'c of 
the air. Although an evacuated mercury thermometer 
cannot bo safely used at temjxjratures over 300* C., owing 
to the breaking up of the thread of liquid in the stem, 
it has been found possible, by filling the upper })art of the 
stem with nitrogen or carbonic acid gas under high pres- 
sure, to oxtoud the range to 550* 0. A more important 
adv.intoge for accurate work is the fact that mercury does 
not wet glass, and avoids any possible errors due to 
adherent films of liquid ou the walls of the tube. This 
greatly facilitates observations, and also renders it possible 
to ** oalibrate the tbermometor after construction, which 
cannot be satisfactorily accomplished with other liquids. 
The proccas^ of construction and calibration is further 
facilitated \>y the fact that mercury does not dissolve 
air to any appreciable extent In consequence of the 
regularity of expansion of mercury at ordinary tem- 
peratures, the scale of the mercury thermometer agrees 
very closely with that of the gas thermometer. The 
liquid is very easily obtained in a high state of purity by 
distillation, and ^ practically no chemical action on 
glass. In this respect it is sujicrior to the liquid alloy of 
potassium and sodium, which rapidly reduces silica at high 
tenq>eratures. The high conductivity and low specific 
heat of mercury as compared with most other liquids tend 
to i*ender the thermometer quick and sensitive in action. 


Its oi)acity considerably facilitates accurate reading, and 
even the smallness of its ex|)ansion has one great counter- 
vailing advantage, iu that the correction for stem-exposure 
is proportionately reduced. This correction, w^hich toven 
in the case of mercury) may amouut to as much as 40* C. 
at 550* C., is far the most uncertain in its application, 
and is the most serious objection to the use of the liquid- 
in-glass thermometer at high temperatures. 

§ 6. Cmstruction. — The construction of the most 
accurate tyj»c of mercury thermometer has undergone 
some changes of detail iu recent years. The range of the 
most accurate stoudards is generally restricted to the 
fundamental interval. The length of a degree on the 
stem can be increased to any extent by enlarging the bulb 
or diminishing the bore of the stem, but it is found in 
practice that there is no advantage in making the scale 
more oi)on than one ccutimeti’e to the degree C. in 
standard instruments, or in increasing the number of 
divisions beyond leu or at most tw^cuty to tbo degree. 
Enlarging the bulb makes the instrument sluggish, 
and exaggerates the errors due to im|)orfect elasticity. 
Diminishing the bore of tlio tube increases the errors due 
to capillary friction. Even one centimetre to the degree 
is an imi)mcticablc scale for thermometers giuduated con- 
tinuously from 0“ to 100* C., owing to the excessive 
length of the stem. In order to secure so open a scale, it 
is necessary to limit the range to 35“, or at most 50*. 
The fixed points 0* and 100“ may still bo retained, for 
purposes of testing and reference, by the device, now 
commonly employed, of blowing auxiliary bulbs or 
“ ampoules ” on the stem, the volume of which is carefully 
a<^usted to correspond w ith the number of degrees that 
it is desired to suppress. Iu the best instruments the 
bulb is not blown on the capillary tube itself, but is 
formed of a separate piece of tube fused ou to the 
stem. It is poa^iblc iu this manner to secure greater 
uniformity of strength and legulaiity of dimensions. The 
thickness of the glass is generally between half a milli- 
metre and one millimetre. The advantage in point of 
quickness gained by making the glass thin is more than 
counterbalanced by increased fragility and liability to 
distortion. The best form of bulb is cylindrical, of the 
same external diameter as the stem. The bore of the 
stem should also be cylindrical, and not oval or flattened, 
in order to diminish errors due to capillaiity, and to 
secure the greatest ])Ossible uniformity of section. The 
glass should bo clear, and not backed with opal, both to 
admit of reading from either side, and to minimize risk 
of bending or distortion. In the commoner sorts of 
thermometers, which are intended for rough purposes and 
to be read without the application of minute corrections, 
it is not unusual to divide the tube into divisions of 
equal volume by a jireliminary calibration. In the most 
accurate instruments it is preferable to divide the tube into 
divisions of equal length, as this can be more accurately 
effected. The corrections to be apx>lied to the readings 
to allow for inequalities of boro can be most satisfactorily 
determined in the case of mercury thermometers by 
calibrating the tube after the instrument is completed 
(see Calibration, vol. xxvi.). This correction is 
known as the “ calibmtion correction.” Instead of being 
separately determined, it may be included in the scale 
correction by comparison with a standard instrument, such 
as a platinum-resistance thermometer. 

§ 7. Correctums . — ^The corrections to be applied to the 
readings of a mercury thermometer, in addition to the cali- 
bration correction, may be summarizod under the following 
heads: (i.) Zero, (ii.) Fundamental Interval, (iii.) In- 
ternal and External Pressm'e. (iv.) Stem Exposure, 
(v.) Scale Correction, including Foggendorf s correction. 
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(1) Tli« tf tuv aw of two kinds, (a) Secular nee of prodnced % an exposure to a temperature i. The depression is 

lero due to (jradual recovery from changes or stoma acquired by about three times as huge in French crystal as in Fmelish flint 
the bulb dnnng the process of manufactme. This process may bo glass, and varies rougiily as the square of l. I'erre dur and 
hastmed imd subsequent changes pwtiwlly ebmina^ by anneal- Jena, 16, iii., are varieties of liard glass chosen as standaids in 
ing the bulb after manufacture, and beforo final adjustment, at a Erance and Ocrmain' I'espectively, on account of the comparatively 
high temperature, such as that of boiling sulphur. A thermometer small depression of mv to which they arc liable. At low lem- 
which has not been so treated may show a rise of zero amounting peraturcs, up to 60® C,, the depression is very nearly proi^ovtional 
to as much as 20"* or 80® when exposed for some time to a tempera- to t, but at temperatures above 100® C. it is necessary to adopt 
ture of 850® 0. (6) Tempmtry depression of zero after each ex- another fomuila in which the term deiiending upon is more im- 
posure to a high temperature, followed by a slow recovery which portant. Tiiese formula are useful as giving an idea of the probable 
may last for days or weeks. The best thci-mometers of hard glass size of tlio correction in any case, but they cannot bo employed in 
show a depression of zero amounting to about one-tenth of 1® 0. after practice except in tlio Bim])lost cases and at low' temjieratures. On 
ei^posure to 100® 0.^ In softer glass the depression is usually account of tlieso temporary changes of zero, a mercury thcnuoTiieter 
greater and more ^lorsistent, and may amount to half a degroe intended for the most accurate w'ork at oidinary temperatures (as 
after 100® C. At higher temperatures the depression generally in- in calorimctrv) should iir<‘rerably iio'cr be licated above 40® or 60® 
creases roughly as the square of the temperaturo above 0® 0. It C., and certainly never above 100® C. Al>ovc 100® C. the rliangcs 
may amount to 2® or 8* at 300® 0. The eifect cannot be calculated of zero become, more iiTcgiilar and more variable, depending on tiie 
or predicted in any series of observations, because it depends in so rate of cooling and on the sequence of previous observations, so that 
complicated a manner on the i>ast history and on the time. It is even if the method of observing the zero after each reading is adopted, 
a most serious difficulty in accurate mercurial thermometry, the order of precision attainable ra]»idly diminiHlies. 
especially at high temperatures. Tlie most satisfactory method of (II) Fumlmnmtal The thermomeiev to be tested is 

correction appears to be to observe the zero immediately after ca^h exposed to steam condensing at atmospheric pressure in an nppara- 
reading, and to reckon the temiieraturo from the variable zero thus tus which is often called a “hypsonietcr,” constructed with double 
observed. The rationale of this procedure is that the dopi-ossion walls to protect the inner tube containing tlie thermometer from 
is produced at the high temperature much more rapidly than the any cooling by radiation. The standai-d atmospheric pressure at 
subsequent recovery at the low temperature. ^ The thermometer is ivliich the temperature of the steam is by deiinitioii equal to 
taken from the bath and allow'cd to cool rapidly by free exposure 100® C. is equivalent to that produced by a column of mercury at 
to the air. As soon os it reaches 40® or 60® C., it is plunged in 0® 0. and 760 inillimctros high, the force of gravitation being 
the melting ice, and the lowest point reached is taken as the tern- equal to that at sea-level in latitude 45®. The atmoRj>hcric pressure 
porary zero. _ at the time of observation is reduced to ibeso units l)y applying 

The following formulsB have been proposed by various obseiTcrs the usual corrections for terajKjratiire and gravitation. If tlio 
to represent the depression of zero for different kinds of glass : — pressmo is near 760 mm., the temiKiraturo of the steam may bo 

deduced by assuming that it increases at the rate of 1® 0. for 
Pernet, French 0*0040(^/100)® . . . ^ 27*2 mm. of prrissure. If the pressure is not near 760 inni., the 

Guillaume, Verre dur^ 0-100®0., (8886^ + 10 *84/^ 10-^1 application of the correction is less certain, but is generally taken 

„ Cristaldur, 0-190® C., d2=(7970<-p329r)10’" j ' from Regnault’s tables, from which the following data are cx- 
Bottcher, Jena, 16, iii., rfzss:((7100^-8^®) 10“^ , , J tracted. Thermometers cannot bo satisfactorily tested at an 

elevated station where the height of the barometer II is less than 
The symbol dz in these formulae stands for the depression of zero 700 mm., as the steam iioint is too uncertain. 


Taiile I . — Temperature of Steam at pressures from 790 to 710 mnu 


Pressure (corrected) . 

790 

780 

770 

760 760 

7^0 

780 

720 

710 

Steam Ump, ==100® C. + . . 

-f 1*083 

+ -726 

-l-*365 

0 - *869 

-•742 

-1*120 

-1*502 

-1-888 


Approximate formula dti = •0367(iir- 760) - •000020(7/- 760)® (5) 


If the barometer lias a brass scale correct at 0® 0., and .S’ bo the 
reading in millimetres, the coiTectiou for tem^ierature is made 
approximately subtracting 0*00163 i/mni. 

if X is the latitude and M the height of the station in metres 
above the sea-levol, the correction for gravitation is approximately 
made by subtracting (0 '0020 cos 2X + 0 *0000002^/) II mm. 

The zero of the tlieniio* . cr is observed immediately after the 
steam point. If n bo the interval in degrees of the scale between 
the two observations, and if t\ he the temperature of the steam, 
the fundamental interval of the thermometer may be taken as 
100 njiit provided that ti is nearly 100® C. Since all the readings 
of a thermometer have to be corrected for the error of the funda- 
mental interval, hj dividing by the fundamental interval thus 
observed and multiplying by 100, it is a matter of some con- 
venience in practice to have the instrument graduated so tliat the 


venience in practice to have the instrument graduated so tliat the 
difference between the readings in ieo and at 100® 0. is veiy nearly 
100® of the stem. The correction can then be applied as a small 
^roentage independently of the other corrections. The method of 
determimng the fundamental interval above described applies to 
all other kinds of thermometers, except that it is not generally 
necessary to observe the zero tfter the steam ^iut. The tempera- 
ture of the steam ti should bo expressed in the scale of the ther- 
mometer tested, if the scale differs appreciably from that of 
Be^ult 

(III) Pressure Correetionc — The corrections for variations of 
Intemid and external pressure on the bulb are of some importance 
in accurate thermometry, but can be ap^died with considerable 
certainty at moderate temperatures. The correction for external 
pressure is assumed to be proportional to the change of pressure, 


and to be independent of the temperature. It is generally deter- 
mined by enclosing the thermometer to be tested in a vessel of 
water, and observmg the change of reading on exhausting or 
readmitting the air. The correction is generally between one and 
two thooBondths of a degree per centimetre of meroniy change of 
pressnre, but must be &tennined for each thermometer, as it 
depends on the natore of the gloss and on the form and thickness 
of the walls of the bulb. The coefficient of the correction for in- 
ternal pressure is greater than that for external pressure by the 
difference between Gie compressibility of meroury and that of glass, 


are the external and internal coefficients, cxjiressed in clogrccs of 
temperature per centimetre of mercury, w'o have the relation 

0*0001 5, degrees per cm, of mercury , . (6) 

The coefficient of internal pressure can also bo dcteniiiiicd by 
taking readings in the hoiizontul and vertical positions when the 
thermometer is at some steady tem}>orature sucli os that uf ire or 
steam. The reading of the thermometer is generally reduec'd to 
an external pressure of one standard atmo.si)]terc, and to uii internal 
pressure corresponding to the horizon tnl j) 08 ition. It is also 
possible to iiicludo the internal ]>rcRSure correction in the sealo 
correction, if the thermometer is alw'a^^'s read in the vtJrtieal ]»o.si- 
tioD. In addition to the variations of internal pi'essiire due to the 
column of mercury in the stem, tliere arc variations due to capil- 
larity. The internal pressure is greater wdien tlie mercury is lising 
than when it is falling, and the reading is dcjncBscd to an extent 
depending on the iiucuess of the hore and the thinness of the walls 
of the bulb. The capillary pressure does not dejiend only on the 
bore of the tube, but also a 2 )parently to an oven greater extent on 
the state of the walls of the tube. The least trace of dirt on the 
glass or on the. mercury is ca 2 )able of producing cajullary pressures 
mucii greater than would bo calculated from the diameter of the 
tube. Even in the best thcrmometei's, when there are no in 
I cq^ialitios of bore sufficient to account for the observed I'ariation.s, 
it is seldom found tliat the mercuiy runs equally caisily in all juirts 
I of the stem. Those variations of capillary pressure are somewhat 
capricious, and set a limit to the order of accuracy attainable ivith 
the mercury thermometer. It appeal's that the di/rcrcnce of 
reading of a good thermometer Dctweeii a rising and fulling 
meniscus may amount to five or ten thousandths of a degree. The 
difference may bo reduced by continuous tapping, but it is generally 
best to take readings always on a rising column, esiiedally oh the 
variations in the angle of contact, ana therefore in the ca])jllary 
pressure, aptiear to be much smaller for the rising meniscus. In 
ordinary work the zero reading and the steam reading would both 
generally correspond to a falling meniscus ; the former necessarily, 
the latter on account of the phenomenon of the temporary depi^cs- 
sion of zero, which causes the thermometer to read higher during 
the first moments of its cxiiosure to steam than it does W‘hen the 


300 THERMOMETRY 


rising meniacua at the steam point by momentarily cooling the 
thermometer. At the zero point the meniscus generally com- 
lucncea to rise after five or ten minutes. The question, however, 
18 not of mucli imj^rtanue, as the error, if any, is I'egular, and the 
correction for cajiularity is necessarily uncertain. 

(IV) Stem-Exposure Correciwn . — nhen the bulb of a mercury 
thermometer is immersed in a bath at a teinj»erature and a part 
of the column of mereiiry having a lenj^h of n degrees is exposed 
lo a lower temjieraturo the reading of the Ihormomctcr will be 
lower by a X 7^ X - ( 2 ) degi-ecs (nearly) than it would have been if 
the whole of the mercuiy and stem had been at the temiieratiire t 
Tlic factor a in this expression is the a})|)arent coefficient of ox]>an* 
sion of nicnmry in glass, and varies from *000150 to *000165 for 
different hinds of gloss. In order to apply tliis correction, it is 
usual to observe by moans of an auxiliary “ stem-theniiometer ’* 
w'ith its bulb ])lni‘ed near the middle of the emergent column n. 
Occasionally stcm thcrmoinoters with long tldn bulbs are employed 
to give more nearly tho average temjicrature of the whole emergent 
column. Owing to conduction along the stem of the thermometer, 
and to lieated va^iours near tho bath, the mean tcmjicrature deter* 
mined in this manner is generally too low. To allow for this 
empirically, an arbitrary reduction is often made in tlio value 
taken for n or a, but tliis cannot be regarded us satisfactory for 
work of precision. Tho only practical method of reducing the 
correction is to limit the number of degrees n cx^iosc'd, or, in other 
words, to work with thermometers of “limited range.” Each of 
these thermometers must then bo corrected by comparison with a 
standard thermometer free from stem-exposure correction, sucli as 
a platinum-resiatanco therniomctor. To secure rcsulis of any value 
tho correction must be determined at eaeli point niider tho actual 
conditions of observation under which the thermometer is to be 
used. In work of precision it is necessary to use ten or twenty 
thermometers to cover a range of 300^', as this is tho only method 
of securing an ojnm scale and rtuisonablo accuracy as regards stein- 
expusiire. To quote tho opinion of M. Guillaume, one of tho 
leading authorities on mercurial thermometry; “ When tluHCorrec- 
tioii is large, it cannot generally bo determined with sufficient 
ajiproxinmtion for measiircuiciits of precision. Tho mercury ther- 
mometer should th<m l>o I'eplaccd by other instruments, among 
W’hich those based on the variation of the clcctri<‘al resistance of 
metals hold the firat rank.” 

(V) Scale Oorrection , — Tlio coiTection re(piired to reduce the 
readings of a mercurial thcrniometor to the normal scale may 
appropriatoly be called tho “scale correction.” One of the chief 
advantages of the mercurial thermometer for scieuliiic purjKWca is 
that its scale agrees very closely with tho thermodynamical scale 
Is'tween O'* and 200® G. Tho scab? corrections of tho standard 
French thermometors of verre diir have been very carefully deter- 
mined over tho range 0® to 80® 0. by M. Chappuis using a constant- 
volume gas thennometer conlaiiting hydrogen (at an initial pressure 
of one metre of mercury at 0® 0.) as tne represen tat ivo of tho 
normal scale. His observations between 0* and 80® C. are rejire- 
sented by the qnartic tviuaiioit 

h - Un=-t{t - 100) ( - 61 *859 f 0*173.01 1 - 0*0011577 /®) x 10-«, (7) 

in which th tm represent temperature on tho scales of the 
hydrogen and mercury thermometers respectively. The tv;r/*c dur 
meix!ury thermometer reads 0*112® C, above tho hydrogen tliermo- 
iiioter at 40® C., where tho dilferenco of the scales is a maximum. 
Tho scale corrections of tlio Jena-glass thermometers, deduced by 
comparison with tho French verve dur, appear to bo practically of 
the same magnitude, but show differences of ns much as 0*010' 0. 
tm either side of the mean. It may bo questioned whether it is 
possible to construct mercury thermometers with scales agreeing 
more closely than this, owing to inevitable variations in the 
quality and treatment of the glass. According to Guillaume, tlio 
scale of a French cristal thermometer tg differs from that of tho 
Btiimhird vrrre dur Un between 0® and 50® 0., according to the 
cubic formula 

<c-«m=«(100-0(14‘126-0*03110xl0-* . . (8) 

Aecoiding tg «ome unpublisliod obsenations made by the writer in 
1893-94, tho scale of an English flint-glass tliermomcter, tested by 
ooinjarisou with a ])Iatiiiiim thennometer, does not differ from 
that of the constant-pressure air thcrniometci* by more than one or 
two hundredths of a degi*ee hetween 0® and 100® 0. But for the 
conqjarisoii of tho scales to he of any value, it would be necessary 
to study a largo number of such thermometers. It is possible to 
obtain much more consistent results if the thennoinctcrs are not 
heated above 60® 0. 

The comparisons of the verve dur thennomoters with the normal 
scale at the Intematioual Bureau at Paris liave not as yet 
extended beyond 100® C. Tho most important observations on 
the meroury thermometer above these limits a]>j>ear to be those of 
RegnauU already given in a previous article (Heat, Ency, Erit,, 
vol. xi. p. 554). The more recent observations of Crafts wera 
confined to French thermometera of crisUU dur {Comptes Eendus, 


vol. 95. p. 868, 1882). He finds the following' deviations fhnn 
the hydrogen scale : — 

tk 150® 170® 200® 230® 250® 280® 800* 880* 

th-tm +*25 +*85 +*27 -*02 -*26 -*68 -1*21 -2*48 

The correction changes sign at about 280® C., ow'ing to the rwid 
increase in the expansion of mercury. Between 0® and 160® 0. it 
would appear that the coefficient of exjiausiou of glass increases 
more rapidly than tliat of mercuiy. 

Poggendor/*8 Correcting . — It should be observed that, since in the 
construction of a mercury thermometer tho tube is divided or 
calibrated so as to mad in divisions of equal volume when the 
whole of tho tube is at one temperature, tne degrees do not as a 
matter of fact corresjtond to equal increments of the appare^ 
expansion of mercury. Tho scale docs not therefore agree in 
praotico with the theoretical formula (1) for tho scale of the 
expansion of meitmry, since the ex^iansion is measumd in a tube 
which itself is exi>anding. A similar argument aiiplies to the 
method cf tho w*cight thermometer, in which the overflow is 
measured by w^oight. Even if the expansion of mercury and glass 
were both uniform, as measured on tho thcimqdynainical scale, the 
scale of tho mercury thermometer, as ordinarily calibrated, W'ould 
not agreo with tho thermodynamical scale. The dilferenco can be 



Fio. 1. — Differences betw'een Seales of Mercury, and Gas Thermo- 
meters and Hydrogen Seale, according to Guillaume and 
Chappuis, 


easily calculated if the actual expansion of mercury and glass 
is known. The coirection is known as Poggendorrs, hut is 
gencnilly included in the scale correction, and is nut applied 
scparaioly. It has tho clfect of making tho tliemiometer 
read higher at tranperatiires between 0® and 100® than it 
wwld if the divisions of the stem did not cxj>aud as tho 
temperaturo rose. The amount of the correction for verre dur 
is given by Guillaimie as 

i^.a=/(100-0(23*920-| 0*02400xl0-« . . (9) 

Tlio value of this correction is between *060® and *080® at 50® C. for 
dilferent thermometers. 


Qas Thermometry, 

§ 8, Tho absolute or thonjiodynaniical scale cannot be 
directly realized on account of the ini])ossibility of con- 
structing a jierfectly reversible thermodynamic engine, 
and of the great practical difficulties involved in tho 
accurate measurement of quantities of heat. It is 
nocessiiry, therefoni, to have recourse to indirect methods. 
Among tlio most interesting of these methods are the 
vapour-pressure thermometers described by Lord Kelvin 
(Hkat, vol. xi. p. 554). These instruments have 
the great advantage tliat the pressure is a function of 
the temperature only, and that no measurements of the 
volume of the s]mce in which the thcrmometric substance 
is enclosed are required. The teiujx.Tature scale of such 
an instrument do]>ends only on the substance, and not on 
the material of the enclosure. From a practical point of 
view, however, tho range of each instrument is too limited, 
and tho scales differ too widely from uniformity. 
Although it is theoretically possible to deduce the 
absolute temperature from a study of the properties of 



gas] 

each vapour, it is practically impossible to carry out the 
required measurements, such as the determination of the 
specific volume of the saturated vapour, with sufiicient 
accuracy to be of value for the realization of the absolute 
scale. On the other hand, the second method proposed 
by Lord Kelvin, and carried out experimentally with the 
assistance of Joule, for the reduction of the indications of 
the gas thermometer to the absolute scale, is in itself so 
delicate, and the deviations of the uncorrected gas ther- 
mometer from th^ absolute scale are so small, ^at this 
instrument is now universally regarded as the ultimate 
standard in thermometry. It ha^ in fact, already been 
adopted for this purpose by Begnault and others, on 
d priori considerations, before the absolute scale itself 
had been invented. Although the indications of a gas 
thennomotor are not absolutely independent of the 
changes of volume of the enveloiio or bulb in which 
the gas is contained, the effect of any uncertainty in 
this respect is minimized by the relatively large expansi- 
bility of the gas. The capricious changes of volume of 
the bulb, which are so great a difiiculty in mercurial 
thermometry, are twenty times less im|x>rtant in the 
case of the gas thermometer. As additional reasons for 
the choice we have the great simplicity of the laws of 
gases, and the approximate equality of expansion and 
close agreement of the thermometric scales of all gases, 
provided that they are above their critical temperatures. 
Subject to this condition, at moderate pressures and 
provided that they are not dissociated or decomposed, 
all gases satisfy approximately the laws of Hoyle and 
Charles. These two laws are combined in the cliaracter- 
istic equation of the gaseous state, viz., pv = Rl\ in which 
p is the pressure arid v the volume of unit mass of the gas 
in question, and AJ is a constant which varies inversely as 
the molecular weight of the gas, and is approximately 
equal to the difference of the specific heats. The equation 
in this form, without further restrictions, applies only 
to the ideal “perfect gas” which satisfies Boyle’s law 
accurately, and in which the internal work of expansion 
is zero. 

§ 9. Practicdl CenditioTii, — In practice it is not con- 
venient to deal with unit mass, but with an arbitrary 
mass M occupying a space F, so that the specific volume 
V » VjM. It is also necessary to measure the pressure p 
in terms of mercury columns, and not in absolute units. 
The numerical value of the constant R is adjusted to suit 
these conditions, but is of no consequence in thermometry, 
as we are concerned with mtios and differences only. The 
equation may still be written in the form T—pVjRMy 
but in order to satisfy the essential condition that 2^ shall 
be a definite function of the temperature in the case of a 
gas which does not satisfy Boyle’s law exactly, it is 
necessary to limit the application of the equation to 
special cases which lead to definite, but not necessarily 
identical, thermometric scales. There are three Bj)ecial 
cases of practical importance, corresponding to three 
essentially distinct experimental methods. 

(i.) Vdunheiric Method (constant-pressure). — ^In this 
method F is variable and p and M are constant. This 
method was employed by Qay-Lussac, and is typified in 
the ideal thermometer with reservoir of variable capacity 
designed by Lord Kelvin Brity vol. xi. p. 575, 

Fig. 10). It corresponds to the method ordinarily em- 
ployed in the common liquid-in-glass thermometer. It is 
not satisfactory in practice, owing to the difficulty of 
making a bulb of variable and measurable volume the 
whole of which can be exposed to the temperature to be 
measured. 

^ (il) Manomeiric Method (constant-volume or den- 
sity). — In this method p is variable and F and M are 
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constant. Variations of temperature are observed and 
measured by observing the corresponding variations of 
pressure with a mercury manometer, keeping a constant 
mass, My of gas enclosed in a volume, F, which is cr)nstant 
except for the unavoidable but small expansion of the 
material of which Hie bulb is made. 

(iii.) Gravimetric Metlvod (constant-pressure). — In this 
method M is variable and p and F are constant. This 
method is generally confounded with (i.) under the name 
of the constant-pressure method, but it really oori'esponds 
to the method of the weight tWmometer, or the “oxer- 
flow ” method, and is quite distinct from an exjierimental 
Ktandjicint, although it leads to the same tliemiometric 
scale. In applying this method, the weight M of the 
vapour itself may be measured, as in Begnault’s mer* 
cury-vaj)our thermometer, or in Deville and Troost’g 
iodine-vapour thermomeUir. The usual method of measur- 
ing the overflow is that of weighing mercury displaced by 
the gas. The mass of the overflow may also be estimated 
by observing its volume, or by water-displacement, but 
these methods are much less accurate. 

In addition to the above, there are mixed methods in 
which both p and F or M are variable, such as those 
employed by Rudberg or Bccqiierel \ but these are unsatis- 
factory for precision, as not leading to a sufficiently definite 
thermometric scale. There is also a variation of the 
constant- volume method (ii.), in which the j^ressuro is 
measured by the volumetric compression of an equal mass 
of gas kc})t at a constant temperature, instead of by a 
manometer. This method is f^pcrinicntally similar to 
(iii.), and gives the same equations, but a different thcr- 
mometric setilo to cither (ii.) or (iii.). It will be con- 
sidered with method (iii.), as the apparatus required is the 
same, and it is useful for testing the theory of the instru- 
ment. We shall consider in detail methods (ii.) and 
(iii.) only, as they arc the most important for accurate 
work. 

§ 10. ConBtmcilon of A2>poiratus, — The manometric or 
constant-volume method was selected by llegnault as the 
standard, and lias been most generally adoi)tcd since his 
time. His apparatus has not boon materially modified 
except in points of detail. A description of his instru- 
ment will Iks found in most text-books on heat. Tlio 
improvements introduced by M. Chajqiuis, of the Interna- 
tional Bureau at Sevres, in the construction of the con- 
stant-volume hydrogen thermometer selected by the 
committee for the determination of the normal scale, are 
also described in some recent text-books (c.</., Watson’s 
Physics). The most important is the combination ut the 
manometer and the l)aioinetcr into a single instrument 
with a single scale, thus materially redmdug the number 
of readings required. The level of the mercury in the 
branch of the manometer (lommunicating with the bulb 
of the gas thermometer is adjusted in the usual manner 
up to a fixed contact-] )oint, so as to reduce the contained 
gas to a constant volume. Simultaneously the barometer 
branch of the manometer is adjusted so that tlie surface 
of the mercury makes contact with another jioint fixed 
in the upper end of the barometer tube. The distance 
l>etween the two contact-jioints, giving the pressure of the 
gas in the thermometer, is deduced from the reading of a 
vernier fixed relatively to the u])})er contact-point. This 
method of x*eading the jn-essuro is jirobably more accurate 
than the method of the catlictomcter which is usually 
employed. 

§ 11. Pressure Correctum. — In tlie practical ap])1ica- 
tion of the manometric method there are certain correc- 
tions ]>eculiar to the method, of which account must be 
taken in work of precision. The volume of the bulb is 
not accurately constant, but varies with change of pressure 
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and temperature. The thermal expansion of the bulb is 
common to all methods, and will be considered in detail 
later. The pressui o correction is small, and is determined 
in the same manner as for a mercury thermometer. The 
value so determined, however, does not apply strictly 
except at the temperature to which it refers. If the 
pressure-coefficicnt were constant at all tom^toratures and 
equal to the pressure correction, dt^ at any point t of 
the scale would be obtainable from .the simple formula 

rf^=tfiV(^-ioo)/ro, . . . (10) 

where is the initial pressure at the temperature Tq, 
But as the coefficient probably varies in an unknown 
manner, the correction is sotnewhat uncertain, especially 
at higli toir)j>eratures. Another very necessary but some- 
what troublesome correction is the reduction of the mano- 
meter readings to allow for the varying temperatures of 
the mercury and scale. Since it is generally impracticable 
to immerse the manometer in a liquid bath to secure 
certainty and uniformity of tomi)orature, the temperature 
must be estimated from the readings of mercury thermo- 
meters suspended in mercury tubes or in the air near the 
manometer. It is therefore necessary to work in a room 
specially designed to secure great constancy of tem- 
perature, and to screen the manometer with the utmost 
care from the source of heat in measurements of high 
temperature. Hegnault considered that the limit of 
accuracy of correction was one-tenth of a millimetre of 
mercury, but it is probably {)ossiblo to measure to onc- 
ll&iidredth as a mean of several readings under the best 
conditions, at ordinary temperatures. 

§ 12. StenirExpomre . — ^Iri all gas thermometers it is 
necessary in practice that the part of the gas in contact 
with the mercury or other liquid in the manotueter should 
not be heated, but kept at a nearly constant tomiioraiure. 
The sjmee above tlio mercury, together with the exposed 
portion of the capillary tube connecting the manometer 
with the thormometric bulb, may bo called the ‘‘dead 
space.” If the volume of the dead space is kept as 
nearly as possible constant by adjusting tbo mercury 
always up to a lixod mark, the quantity of air in this 
space varies nearly in direct proportion to the pressure, 
1.6., in pro]K)rtion to the temperature of the thcriuometric 
bulb at constant volume. This necessitates the application 
of a stem-exixwuro correction, the value of which is 
approximately given by the formula 


rf^=r<(«-100}/r2, . 


. ( 11 ) 


where ris the ratio of the volume of the dead space to the 
volgmuiof the thermonietric bulb, and '1\ is the mean 
temperature of the dead space, which is supposed to be 
constant. The magnitude of the correction is propor- 
tional to the mtio r, and increases very rapidly at high 
temperatures. If the dead simce is 1 jx5r cent, of the 
bulb, the correction will amount to only one-tenth of a 
degree at 50* C., but reaches 5* at 445* C,, and 30* at 
1000" C. It is for this reason important in high-tem- 
peraturo work to keep the dead space as small as passible 
and to kiiowr its volume accurately. With a mercury 
manometer, the volume is liable to a slight uncertainty 
on account of changes of shape in the meniscus, as it is 
necessary to use a wide tube in order to secure accurate 
measurements of preasure. 

§13. CompenBaiion Method with Oil • Ga'iige , — It is 
possible to avoid this difficulty, and to make the dead Bpa<;e 
very small, by employing oil or sulphuric acid or other 
non-volatilo liquid to confine the gas in place of mercury 
{Phil. TVans., A. 1887, p. 171). The employment of a 
liquid which wets the tube xnakes it possible to use 
a much smaller bore, and also greatly facilitates the read- 
ing of small changes of pressure. At the same time the 



Fig. 2.— Method of 
Compensation. 


i^trunaent may be arranged so that the dead space correc- 
tion is automatically eliminated with much greater accuracy 
than it can be calculated. This is effected as shown 
diagrammatically in Fig. 2, by placing side by side with 
the tube AB, connecting the bulb B to the manometer 
A, an exact duplicate CD, closed at the end D, and 
containing liquid in the limb C, which 
is of the same size as the branch A 
of the manometer and in direct com- 
munication with it. The tube CD, 
which is called the compensating tube, 
contains a constant mass of gas under 
exactly similar conditions of volume 
and temperature to the tube AB. If 
therefore the level of the liquid is 
always a^usted to bo the same in 
both tubes AB and CD, the mass of 
gas contained in the dead space AB 
will also be constant, and is automati- 
cally eliminated from the equations, as 
they contain differences only. 

§ 14. Gravimetric Meth ^. — In the 
writer’s opinion, the gravimetric or 
overflow method, although it has sel- 
dom been adopted, and is not gene- 
rally regarded as the most accurate, is 
much to 1)0 preferred to the inano- 
mctric method especially for work at 
high temperatures. It is free from 
the uncertain corrections above enume- 
rated as being peculiar to tho mano- 
metric method. Tho apparatus is 
much simpler to manipulate and less costly to construct 
If the pressure is kept constant and equal to tho external 
atmospheric pressure, there is no strain of the bulb, which 
is particularly important at high temperatures. There is 
no dead space correction so long as tho temperature of 
the dead space is kept constant. The troublesome opera- 
tion of reading and adjusting the mercury columns of the 
manometer is replaced by the simpler and more accurate 
o[)cration of weighing the mercury displaced, which can 
bo |)erformed at leisure. The uncertain correction for the 
tem|)oraturo of tho mercury in tho manometer is entirely 
avoided. Tho reasons w^hich led Begnault to prefer the 
constant-volume thermometer are frequently quoted, and 
are generally accepted as entirely conclusive, but it U 
very easy to construct the constant-pressure or gravimetric 
instrument in such a manner as to esca|)e the objections 
which he urges against it. Briefly stated, his objections 
aro as follow's ; (1) Any error in the observation of the 
tcini>eraturo of tho gas in the overflow 8i)aco produces a 
considerable error in tho temperature deduced, when the 
volume of tlie overflow is large. This source of error is 
very simply avoided by keeping the whole of the overflow 
in melting ice, an expedient which also considerably 
sinipllfles the equations. It happened that Regnault’s 
form of thermometer could not be treated in this manner, 
because ho had to observe the level of the mercury in 
order to measure the pressure. It is much better, 
liowever, to use a separate gauge, containing oil or 
sulphuric acid, for this purpose. The use of ice also 
eliminates the correction for the variation of density of 
tho mercury by which the overflow is measured. (2) 
Kegnault’s second objection was that an error in the 
measurement of the pressure, or in reading the barometer, 
was more serious at high temperatures in the case of the 
constant -pressure thermometer than in the constant- 
volume method. Owing to the incessant variations in the 
pressure of the atmosplmre, and in the temperature of the 
mercury columns, he did not feel able to rely on the 
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preasare readings ^depending on obserratlons of four 
mercury surfaces with the cathetometer) to less than a 
tenth of a millimetre of mercury, which experience showed 
td . be about the limit of accuracy of his observations. 
This would be equivalent to an error of 0*036'' with the 
constant-volume thermometer at any point of the scale, 
but with the constant-pressure thermometer the error 
would be larger at higher temperatures, since the pressure 
does not increase in proportion to the temperature. This 
objection is really unsound, because ihe proportionaU error 
dTJTj or the error considered as a fraction 
of the whole temperature, remains constant 
at constant pressure, for a given constant 
error in the pressure. This is the ideal 
condition to aimed at. That the pro- 
portionate error diminishes with rise of 
temperature, in the case of the constant- 
volume thermometer, is really of no advan- 
tage, because we can never liope to be able 
to measure high temperatures with greater 
proportionate accuracy than ordinary tem- 
POTatures, The great increase of pressure at 
high temperatures in the manometric method 
is really a serious disadvantage, because it 
becomes necessary to work with much lower 
initial pressures, which implies inferior ac- 
curacy at ordinary temperatures and in the 
determination of the initial pressure and the 
fundamental interval. 

§ 15. Compensated Differential Gas Ther- 
morruter , — ^The chief advantage of the gravi- 
metric method, which Kegnault and others appear to have 
missed, is that it is possible to make the measurements 
altogether indep#'ndent of the Atmntjphcric presisuro and of 
the observation of mercury columns. This is accomplished 
by using, as a standanl of constant pressure, a bulb contain- 
ing a constant mass of gas in molting ice, side by side with 
the bulb in which the volume of the overflow is measured. 
The pressure in the thcrmometric bulb is adjusted to 
equality with the standard by means of a dclicato oil-gauge 
of small bore, in which the difference of j)rcssuro is observed 
by means of a cathetometer mioroscope. This kind of 
gauge permits the raj)id observation of small changes of 
pressure, and is far more accurate and delicate than the 
mercury manometer. The fundamental 
measurement of tlio volume of the over- 
flow in terms of the weight of mercury 
displaced at 0® C. involves a single w^eighing 
made at leisure, and rccpiires no tempera- 
ture correction. The accuracy obtainable at 
ordinary tctniwratures in this measurement 
is about ten times as groat as that attainable 
under the best conditions with the mercury 
manometer. At higher tcini)eratures the 
relative accuracy diminishes in proportion to 
the absolute temi>erature, or the error dt 
increases according to the formiila 

dtjt^ ^{TlTo)dwIw, 
where w is the weight of the overflow and dw the error. 
This diminution of the sensitiveness of the method at 
high tem})erature8 is commonly urged as a serious objec- 
tion to the method, but the objection is really without 
weight in practice, as the possible accunwy of measurement 
is limited by other conditions. So far as the weighing 
alone is concerned, the method is sensitive to one-hundredth 
of a degree at 1000" C., which is far beyond the order 
of accuracy attainable in the application of the other 
corrections. 

1 16. 2>eaeripUon of Practical Farm of Instrumenit^^A. form of 
gu themometer ooastructed on the |)rinciples above laid down, 


with the addition of a duplicate set of connecting tubes for the 
elimination of the stem-exposure correction by the nietbod of 
automatic comi^ensation already explained, is shown in fig. 3, 
This typo of instrument, designed for work of the highest precision, 
was described and exhibited at a meeting of the Royal Society in 
December 1891 {I*roc, JR, vol. 60, p. 248), but has not hitherto 
been figured in any publication, except in a diagrammatic! form 
(e.cy., Preston’s JTmtf p. 188). Tlio connexions of the various parts of 
the instniment will be better understood by referent'o to the diagram 
(Fig. 4),^ in which the two sidcis of the instrument are separated. 
Tho connecting tubes to the thcrmoraotric bulb T arcj compensalecl 
by a similar pair of tubes 0, which are shown in the diagram on 



Pig. 3. — Compensated DilTerontial Oas Tliermomotcr, 


the extreme right, but are really in close proximity to tho thermo- 
metric bulb. The taps /i servo for cleaning and drying the 
apparatus, and for the intrcKlndion and removal of mercury when 
tho bulb T is used m a weight thermometer for dc'tcrmining tho 
expansion of the glass. I’bc tljcnnomctric bulb T is connected to 
ibcj ‘‘overflow” bulb M, in which tho expansion is measured by 
tlio diKploccment of mercury. The Byst(*m of tubes and taps 
connec:ted to the overflow bulb serves for Ibo introduction or 
removal of weigbc*d ouantities of mc^rcury. The standard ]>ressurc- 
bulb S is an exactly similar bulb to the overilow bulb, end is, 
provided with an cxacdly similar set of connexions. It is placed 
side by side with tho ovciilow bulb in a large vessel of ice. 
Between tlio two bulbs is the oil-gauge (», in which the diflcrenco 
pressure is observed by a cathetometer micro.sco]>e. auxiliary 
mercury-gauge N is added to show wlic»n tlm ditrcMriieo of pressure 
is small enough to be within tho range of tlio oil-gauge. 
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Pia. 4,— Diagram of Compensated DifTcrcnlial Caa Tliermomctor. 
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In setting up the inatrament, after cleaning and drying and 
calibrating tho bulbs and coiineeting tubes, thi^ masses of gas on 
the two sides are adjusted as nearly as possible to ccjuality, in order 
tiiat any changes of temperature in the two sets of connecting 
tubes may compensate each other. This is eflected with nil tl.o 
bulbs in melting ice, by adjusting the quantities of meremry in tlio 
bulbs M and S and equalizing the pi*eSsures. Tlic bulb T is then 
heated in steam to determine tlie fundamental inler\al.^ A wciglit 
of mei’cuiy is removed fixmi the overflow bulb M in ordc!r to 
equalize tho pressures again. If Vi is tho wciglit of tlio mercury 
at 0“ C. whicii wwld bo requircil to fill tho bulb T at 0" 0., and if 
is tho weight of merrnry at 0“ wlu’ch would bo required 
to fill a volume equal to that of tlic! luilb in steam at fj, we have 
the following eqiution for determining tho coefficient of expansion 
0 , or the fundamental zero Tg, 

ati:=^tilT,=^{wi + dJF{)l{}F-wi\ . . (13) 
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Similarly if w is the overflow wlirn the bulb is at any other tem- 
perature and the cxiianeioii of the bulb ie wo have a 
procisjsly similar equation for determining t in terms of but 
with t and w and dlF substituted for /i and Wi and dJFi, In 
practice, if the pressures are not acljusted to exact equality, or if the 
volumes of the eoimecting tubes do not exactly compensate, it is 
only necessary to include iti w a small correction die, equivalent to 
the olmervcd diflerence, which need never exceed one part in ten 
thousand. 

It is possible to employ the same apparatus at constant volume 
as well as at constant pressure, but the maniimlation is not quite 
BO simple, in consequence of the chance of pmssure. Instead of 
removing mercury from the overflow bulb M in connexion with 
the thorinometric bulb, nicivury is introduced from a higher level 
into the standard bulb S so as to raise its pressure to equality with 
that of T at constant volume. The equations of this method are 
precisely the same as those already given, except that iff now sig- 
nifies the inflow*' weight introduced into the bulb S, instead of 
the overflow weight from M. It is necessary, however, to take 
account of the prmure-ooefticiont of the bulb T, and it is much 
morr^ iiiqiortant to have the massos of gas on the two sides of the 
apparatus equal than in the other case. The thermometric scale 
obtained in this method dilfers slightly from the scale of the mono- 
metric method, on account of the deviation of the gas compressed 
at 0® C. from Boyle’s law, but it is easy to take account of this wdth 
cerbiinty. 

Another use to which the same apparatus may be put is tlio 
accurate comparison of the scales of two different gases at constant 
volume by a differential method. It is iisual to cflcci this com- 
parison indirectly, by comparing the gas Uiermonicters separately 
^ with a mercury thcrniomctijr, or other seooiidaiy standard. But 
by using a ])air of bulbs like M and S simultaneously in the same 
bath, and measuring the small differoiico of pressure with an oil- 
.gaugo, a higher order of accuracy may bo attained in the measure- 
ment of the small diflbronce.s tbun by the method of indirect coni- 
puriHon. For insbince, in flu5 curves ivprcHentiiig the diflerence 
Jiiohv(‘en the nitrogen and liydrogeii scales (Fig. 1), as found by 
Ohappuis by coniparison of the nitrogen and liydrogeii tlieniiometcrs 
witli the mercury tliennomctcr, it is probable that the contmry 
flexure of the curve between 70® and 100* C. is due to a minute 
error of observation, which is quite us likely to bo caused by the 
increasing aberrations of the mercury thermometer at these tem- 
peratures as by the difliculties of the manometric method. It may 
be taken as an axiom ill all such cases that it is better to measure 
the small dilfereiioo itself directly than to deduce it from the 
much more laborious observations of the separate magnitudes con- 
oeriicd. 

§ 17, Exjmimon — Tn the use of the mercury 

thermo meter wo are content to overlook tlio modification 
of tlie scale due to the expansion of the envelope, which 
IB known as Poggondorf’s correction, or rather to include 
it in the scale correction. In the case of the gas 
thermometer it is necessary to dotin’inine the expansion 
correction separately, as our object is to arrive at the 
closest approximation jiossible to the alisolutt? scale. It 
is a common mistake to imagine tliat if the rate of ex- 
pansion of the bulb were uniform, the scale of the apparent 
expansion of the gas would be the same as the scale of 
the rfel expansion — ^in other words, that the correction 
for the expansion of the bulb would affect the value of the 
coefficient of expansion 1/7 ^q only, and would be without 
effect on the value of the temperature t deduced. A 
result of this kind would ho produced by a constant error 
in the initial prtissuro on the manometric method, or by a 
constant error in the initial volume on the volumetric 
method, or by a constant orn)r in the fundamental interval 
on any njetliod, l>ut not by a eonstont error in the co- 
efficient of expansion of the bulb, which would produce 
a modification of the scralo exactly analogous to Poggen- 
dorf s correction. The (*orri‘.ction to Ixs applied to the 
value of t in any cas<.'. to allow for any systematic error or 
variation in the data is easily found by differentiating the 
formula for t ■with re.sp(*rt to the variable considered. 
Another method, which is in some respects more instruc- 
tive, is the following : — 

Let T 1)0 the function of the temperature which ia taken as the 
basis of the scale considered, then wo have the value of t given by 
the general formula (1), alt^eody quoted in § 3. Let dT be the 
oorrection to bo added to the observed value of T to allow for any 


systematic change or error in the measurement of any of the data 
on which the value of T depends, and let dt be tlie corresponding 
correction produced in the value of i, then substituting in formula 
(1) we have, 

t+dt:=^m(T--Tft+dT-‘dT^)HTi-To+dTi’-dT0\ 

from which, provided that the variations considered are small, wo 
obtain the following general expression for the correction to t, 

dt=(dT-dTo)-{dTi-dTQ)tim . . (14) 

It is frequently simpler to estimate the correction in this manner, 
rather than by differentiating the general formula. 

In the si)ecial case of the giis thermometer the value of ST is given 
by tlie formula 

r=;)r/i2if=pr/i2(ifo-Jfa), . . (16) 

where p is the observed pressure at any temperature t, V the 
volume of the thermometric bulb, and M the mass of gas remaining 
in the bulb. The quantity M cannot be directly observed, but is 
deduced by subtracting from the whole mass of gas Mq contained 
in the am>anitus the mass which is contained in the dead 
spue and overflow bulb. In applying those formulee to dedup 
tfio ofliict of the expansion of the hull), we observe that ii dV ia 
the expansion from 0* C., and Vq the volume at 0“ C., we may 
write 

Tu+rfr. T^p{V^-\-dV)IRMMpVfilRM) {l + dE/F^), 
whence we obtain approximately 

dT^TdVIV^ .... (16) 

If the cocflicient of exmnaion of the bulb is constant and equal 
to the fundamental coeflicient/ (the mean cocflieiGiit l)etweon 0* 
and 100" C.), we have simply dVIV^-=ft; and if we substitute this 
value m the general expression (14) for it, we obtain 

. . (17) 

Provided that the correction can be expressed as a rational integral 
function of it is evident that it must contain the factors i and 
{I - 100), since by hypothesis the scale must be correct at the fixed 
points 0* and 100* 0., and the correction must vanish at those 
points. It is clear i^rom the above that the scale of the gas 
thennometer is not independent f)f the expansion of the bulb even 
in the simple case where the cocflicient is constant. The cori'cction 
is by no means unimportant. In the case of an average glass or 
platinum reservoir, for which /may be taken as 0*000026 nearW, 
the correction amounts to -0*0626® at 60® C., to 3*83" at 446® C., 
and to 22*6® at 1000® C. 

The value of the fundamental coefficient / can be determined 
with much greater accuracy than the coefficient over any other 
ran^ of temperature. The most satisfactory method is to use the 
bulb itself os a niercuiy weight thciTnometer, and deduce the cubi- 
cal expansion of the glass from the absolute oxpnsion of merciuy 
as determined by Kegnault. Unfortunately the reductions of 
Rogiiault's observations by different calculators differ consideinbly 
even for the fimdamontal interval. The values of the fundamental 
cocflicient range from *00018168 Regnault, and *00018210 Broch, 
to *00018263 Wfillncr. The extreme difference represents an un- 
certainty of about 4 per cent. (1 in 26) in the expansion of the 
glass. This uncertainty is about 100 times as great as the prob- 
able error of the weight thermometer observations. But tho 
expansion is evcTi less certain beyond the limits of the fundamonl^ 
interval. Another method of determining the expnsion of the 
bulb is to observe the linear expansion of a tube or rod of the same 
material, and deduce the cubical expansion on the assumption tliat 
tho expansion is isotropic. It is nrobahlo tliat the uncertainty 
involved in this assumption is at least of the same order as the 
other in the of glass or ]K)roelain bulbs, on account of the 
difficulty of perfect annealing. In the case of metallic bulbs it is 
probable that this assumption is more nearly correct, provided that 
they have been perfectly annealed. 

Except for small ranges of temperature, the assumption of a 
constant coeflicient of expansion is not sufficiently exact. It is 
therefore usual to ossumo tliat the coefficient is a linear fiinction 
of the temperature, so that tho whole expansion from 0® C. may be 
expressed in the form dV^t{a + ht)yoi in which case the funda- 
mental coefficient f-a+100b„ Making this sulistitution in the 
formula already given, we obtain the whole correction 

rf^=(/+6r)< («-100) . . . (18) 

It will be observed that the tern involving h becomes of consider- 
able importance at high temperatures. Un fortunately, it cannot 
be determined with tho same accnracy as/, hocanse tho conditions 
of observation at the fixed points are much more perfect than at 
other temperatures. Provided that the range of the observations 
for tho determination of the expansion is coextensive with the 
range of the temperature measuromoiits for which the correction is 
Inquired, the uncertainty of the correction will not greatly exceed 
that of the expansion observed at any point of the range. It ia 
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not unusual, howsTor, to dednoo the ralues of h and / from observa* 
tions confined to the range O'* to 100* C., in which case an error of 
Iper cent., in the observed expansion at 50* C., would mean an error 
of 60 per cent, at 445*, or of 860 per cent, at 1000* C. Moreover, it 
by no means follows that the average value of h between 0* and 
100* C. should be the same as at higher or lower temperatures. The 
method of extrapolation would therefore probably lead to erroneous 
results in many cases, even if the value could bo determined with 
absolute precision over the fundamental interval. It is probable that 
this expansion correction, which cannot be reduced or eliminated 
like many of the other cori'ectious which have been mentioned, is 
the chief source of uncertainty in the realization of the absolute 
scale of temperatupi at the present time. The uncertainty is 
of the order of one part in five or ten thousand on the funda- 
mental interval, but may reach 0*5* at 500* G., and 2* or 8* at 
1000“ C. 

§ 18. Themiodywimical Correction . — Of greater theo- 
retical interest, but of less practical importance on account 
of its smallness, is the reduction of the scale of the gas 
thermometer to the thermodynamical scale. The theory 
of the reduction was first given by Thomson, and the 
requisite experimental data for air, hydrogen, an<i carbonic 
acid were subsequently obtained by Joule and Thomson in 
their celebrated series of experiments on the “Thermal 
Effects of Fluids in Motion ” {Phil. Trome.^ 1854, 1862). 
Those experiments have been discussed by Thomson 
{Ency. Eritf vol. xi. p. 554), and more recently by a 
number of other writers, but little has lieon done in the 
direction of the practical application of the results to the 
construction of a table of corrections for the reduction of 
the scales of dififerent gas thermometers. This is the 
more to be regretted as the original table of corrections 
for the air thermometer given by Joule and Thomson in 
their first |)apor (1854) was calculated from imperfect 
data and formulae. Unfortunately, this table has been 
very widely quoted, even by later authors (cf. Guillaume, i 
Thermometry^ 1889), and has given rise to the impression 
that the corrections calculated by the method of Thomson | 
and Joule arc of no value as compared with those obtained i 
by direct comparison of the scales of dififerent gases. It 
may therefore bo of interest to give a more complete 
table of corrections calculated from their later cxi»ori- 
ments, and to explain the method of calculation and 
discuss its limitations. 

Lord Kelvin {Emy. Brit.^ vol. xi. p. 554), assuming that 
the cooling effect in adiathermal expansion through a 
porous plug varies inversely as the square of the absolute 
temperature, and taking Regnault^s values for the coefli- 
cients of expansion at constant pressure, finds the 
following results for the absolute zero : — 


Table II . — Ahmlute Zero from JRegnanWa 
KrjHtnmon- Coefficients, 


Gas employed . 

Air. 

Hydrogen. 

Carbonic 

Acid. 

Coefficient of expansion . a 
Fundamental zero of gas . To 
Correction to abs. zero Oq - To 
Absolute zero deduced . 0\i 

•0036706 

272- 44 
+0-70 

273- 14 

•0036613 

273*13 

-0*13 

273*00 

*0037100 
269*.50 
+ 4*4 
273*90 


He concludes that the absolute zero is probably within 
one-tenth of a degree of 273*0, at which ^wint it may be 
taken (as a round number) until more accurate experi- 
ments are forthcoming. He does not consider the case of 
the pressure-coefficient at constant volume. The objec- 
tion has been raised to his formula, that the simple inverse 
square law does not represent the observed increase in the 
heating efifect with rise of temperature in the case of 
hydrogen, and that it does not satisfy the observations 
on carbonic acid very accurately. It appears that more 
consistent results might be obtained by taking account 
of the “covolume” 5, which affords an explanation of 
the heating efifect for hydrogen, and by employing the 


more general equation (see Thermodynamics, equation 
(17), § 11), 

v-h-Jtefp-c (19) 

in which h is a constant depending on the volume of the 
molecules themselves, and c is a term dej^ending on the 
inolecular co-aggregation, which may be assumed to vary 
inversely as the nth power of the absolute temperature. 
The index n is equal to 2 in the Joule-Thomson equation, 
but is proliably dififerent for difierent gases. 

Calculation of Coi'reclion . — In order to calculate tlio value of 
the correction by this equation, it is preferable to write it in 
the form 0-pvflt+q, where is a small quantity of the same 
dimensionH as a temperature. Comparing this with equation (19), 
we have generally 

q = {c-h)piJl .... (20) 

In using a gas thermometer we assume an equation of the form 
T=:pvlliif in which T is the tem])cratiire on tJio scale of the gas 
thermometer, and is a constant, differing slightly from jB, and 
depending on the method of thermometry employed. The value 
of Jti has to be determined by observations at the fixed points 0* 
and 100* C., which gives the relations 


where ^o» (fo the values of p, v, q. at 0* 0., and pi, Vu ?i are 
the values at 100* C. Similarly for the value of the freezing-point 
of water on the absolute thermodynamical scale, we have 

^o=^PoVolJ^‘^'7o= ^0 + ^0- (9^1 -?oW100 ; . . (22) 

and for the correction dt to be added to the temperature Centi- 
grade on the scale of the gas thermometer to reduce to teui- 
|M)rature Centigrade on the tliermodynamical scale, we have by 
formula (14), 

dt^{q-qo)-{Qi-go)tim . . . (23) 

The values of e and b for the gas may be deduced from the observa- 
tions on the cooling efTect Q for a difibrence of pressure P in terms 
of the specific heat S at constant pressure, as explained in the 
article Thsumodtnamich, § 10, by means of the relation 

*Sr(?/P=(n-M)c-6 .... (24) 

If, for instance, we take from the observations of Joule and Thomson 
on the cooling ofTec* in the case of carbonic acid for a change o( 
]>rossure PsslOO inches of mercury, the values t^=4*64* C. at 0“ 0., 
and 2*15“ at 95*6*, assuming the index n=2, we should find 
4*62 c.c. at 0* C., and h = 2*1 8 c.c. The specific heat S is taken 
as 0*85 joule, but this is a little uncertaiu. The value of q is 
easily found in terms of c and h by equation (20), but as it depends 
on p as w*ell as 0, its value is different for diilercnt methods of 
thermometry. In the case of the constant-pressure thermometer 
wo have p=^Po, the initial pressure, but for the constant-volume 
thermometer p==Po^/^o. Thus if n — 2, substituting in (22) and (23) 
wo have the following very simple expressions for the correction 
for the constant- volume thermometer 


Zero coiTection (const, vol.), ^o- 7o=646 C \ 

^alc correction ,, ,, dt^ Ct{t - lOO)/0 ) ' ' ' 

whore C is used as an abbreviation for the con.stant factor 
which has tlic following values if ?i = 2, po=760 mm. : air, C= 
*00085 ; hydrogen, C- *000132 ; carbonic acid, (7= ‘00650. 

For the constant-pressure tlicrraomctcr, tlic constant C has the 
values already given for each gas, and the corrections are aa 
follows ; — 


Zero correction, 0o- To - 846 C-hp^jR 
Scale correction, dt- Ct{t - 100)(1 *732-l-278/5)/5 


The covolumo h occurs only in tlic zero-correction of the constant- 
pressure thermometer. All the cfurwdions vary in direct pronor- 
tion to the initial jiressure at 0* C. by assuming a standard 
value such os 273*0 for the absolute zero 5o, tbe formulae for tlie 
zero-correction wdll give the value of To, the reciprocal of the 
fundamental expansion- or pressure - coelficient for any initial 


pressure pc> 

The values of the corrections given in Table IV. have been 
calculated by the above formula?, assuming n—2. If the correc- 
tions between 0* ami 100“ for the coiiHtaiit-voIume thermometer 
are increased in the proportion of 4/3, to correspond with an initial 
pressure of 100 cins., tliey arc found to agiee very fairly in genei^ 
character and also in magnitude with those found experimentally 
by Chappuis, and illustrated in Fig. 1. The theory may ateo be 
verified ny coinparisou w'ith the obseived values of the presaura- 
coefiiciente. 

S. IX. — 39 
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Table lU.'-^AhsoltUe Zero from Prmure-Cotffici^mis. 


Observer . 

Kegnault, ^=76 cms. 

Chappuis, i)»l00 cms. 

Qas employed . 

Air. 

H.. 

CO,. 

N,. 

H,. 

CO,. 

Coef . X 107 . 

Fund, zero T* . 

30650 
272 •a'i 

;i667S 

272*04 

36SS0 

271-2 

36748 

272*11 

36625 

273*03 

37260 

268*6 

Sf, - T^, n«2 . 

Al>8. zero 

+0*60 

278-41 

+0*09 

272*73 

+4-2 

276*4 

+0-86 

272*97 

+0*11 

273*14 

+6*8 

274*0 

Sff - iTfi, 1 • • 

Abs. zero 

+0-83 

273*68 

-1-0*13 

272*77 

+6*4 

277*6 

+1*30 

273*41 

+0*17 

273*20 

+8*4 

276*9 


It is at ouce evidoiit from this table that Regnault’s values for 
tlio. pressure-ooeflicieiits, whicli have been so lon^j accepted, disagree 
among theniRolvos, and cannot be reconciled with those of Chap- 
puis. His values for the expansion-coefficients, on the contrary, 
arc fairly concordant, and nave been confirmed by subsequent 
work. This would indicate that, contrary to his own belief, the 
coiistant'pn^ssuro thermometer was more accurate in his hands than 
the constant > volume thermometer. Assuming that the Joule- 
Tliomson cllcct for air may bo applied to nitrogen, the values of 
00 deduced from the observations of Chappuis on the pressure- 
cocflicients of nitro^u and hvdrogen at 100 cms. agree very fairly 
with those deduced uy Lord Kelvin from the expansion-coefficients. 
For the sake of comparison, the values of the coiTections have also 
been calculated on the assumption n-l, which corresponds to the 
fv^rmula of van der Waals. It will be seen that this introduces 
^screpaiicies so large as to be practically inadmissible. It would 
also make the scale correction for the constant-volume thenno- 
meter vanish, which cannot bo reconciled vdth Ohappuis’s results 
(Fig. 1). So far as these particular observations alone are con- 
cerned, it would bo possible to obtain better agreement empirically 
by the choice of some other values for the index », but the real 
diffiettUy lies in reconciling the results by the Joulc-Thomson 
method with the direct observations of specific volume by Amagat 
and others at higher temperatures. According to Amagat, CO 9 is 
still a notably imperfect gas {c greater than b) at 260"* C. But 
according to the values of c and h calculated from the Joule- 
Thomsoii effect, it should become ** pluperfect ” (c less than i)at 
125"' 0. On* account of the difficult of making exiwiments on 
the cooling eflbct at different temi^eratures, the work of Joule and 
Thomson has not yet been ropoated, except in the case of steam, 
wluiih offers special facilities. It is evident that further experi- 
niuiits are desirable, but in the meantime it appears preferable to 
rcbiiu the value a = 2 for the index, os it simplifies the formulw, 
and satisfies the observations within the probable limits of experi- 
mental error, over the range of the experiments 0 * - 100 * 0 . 


Tadlk IV. — Thermctdi/namical Correction of Gas Themmneters, 


t 

Cent. 

At Constant Volume, Initial 
Pressure 700 mm. 

At Constant I*re8sure, 

760 mm. 

Air. 

H,. 

CO,. 

Air. 

n,. 

CO,. 

-20.)* 

(+•700) 

+ 109 

( + .V86) 

(+3*77) 

+ *.586 

(+28-8) 

-160' 

+ ••268 

+ 1)40 

(+1*98) 

i +1*0*2 

+ •168 

(+7-a‘2) 

-10(V 

+ •(».> 

+ -015 

(+•75) 

+ *328 

+ •050 

(+2-4S) 

-60- 

+ *020 

+ *0.>5 

+ *22 

+ D86 

+ 1)15 

+ •65 

0’ 

0 

0 

0 

0 

0 

0 

+ 10’ 

-*0027 

-1)004 

-•0207 

-1)073 

-1)011 

-D6v1 

+20" 

-■0040 

- *0007 

- *0366 

- *0122 

-D019 

-m-i 

+30* 

- *00.69 

- *OOf)9 

- 0462 

-*0165 

- 1K)24 

-•119 

+40* 

-•0005 

-1)010 

- 1)6IX) 

-•0169 

-•0026 

-130 

+ 50* 

-*0066 

- *0010 

-1)504 

- *0170 

- 0026 

-•133 

+60“ 

-•0061 

- DOlO 

-1)470 

-•0156 

- -0025 

-•120 

+ 70* 

-•0052 

- *0003 

-•0398 

-1)132 

-1X)2f) 

- -101 

+80* 

-*0039 

-•DilOG 

- 0295 

-*0098 

-1)016 

-D71 

+',rr 

-■00*21 

- 0003 

-1)162 

-1)062 

-■0008 

-•040 

+ior 

0 

0 

0 

0 

0 

0 

+ 160’ 

+ 1)15 

+ -o+s 

+ 115 

+ 1)36 

+ ■000 

+ •274 

+i.n“ 

+ 0.35 

+ 006 

+ *‘276 

+ *083 

+ 1)13 

+ •635 

+ 2.)')’ 

+ •061 

+ 1X)9 

+ 463 

+ •187 

+ 1)21 

+1*05 

+:n)‘ 

+ ■089 

+ 014 

+ *083 

+ 196 

+ 1)31 

+1-61 

+j:»o* 

+ •119 

+ *019 

+ *913 

+ *268 

+ D40 

+200 

+40 y 

+ 162 

+ •024 

+1*16 

+ *325 

+ •060 

+2-48 

+ 450* 

+ 180 

+ *020 

+ 1-42 

+ •892 

+ *061 

+3*00 

+ 500* 

+ •220 

+ '0.84 

+1*68 

+ •460 

+ •071 

+3-60 

+tjy)* 

+ •201 

+ •046 

+2 "24 

+ •60 

+ e93 

+4-69 

+70)* 

+ •366 

+ • 0.57 

+2 81 

+ *73 

+ ‘114 

+5-G5 

+s)r 

+ •442 

+ D6.) 

+3*40 

+ *88 

+ •137 

+6*73 

+9(vr 

+ •6*23 

+ D31 

+41)0 

+11)3 

+ •169 

+7*83 

+ 1000 * 

+ *600 

+ 1)93 

+4-60 

+M0 

+ •181 

+8-93 

+1600’ 

+1*01 

+ 167 

+7*72 

+1*90 

+ •296 

+14*6 

+2000" 

+1*42 

+ *221 

+10-9 

+2-62 

+ *407 

+20*2 

+3000' 

+2*20 

+ *362 

+17*3 

+4*10 

1 +W 

+81*4 


§ 19. Ltmitatum $, — ^In the application of the gas 
theimometer to the measurement of high temperatures 
certain difiSculties are encountered which materially limit 
the range of measurement and the degree of aceuracy 
attainable. These may be roughly classified under the 


heads— (1) changes in the volume 6f the bulb; (2) 
leakaj^, occlusion, and porosity; (3) chemical cl^nge 
and dissociation. The difficulties arise partly from de- 
fects in the materials available for the bulb, and partly 
from the small mass of gas enclosed. The troubles aue to 
irregular changes of volume of glass bulbs, which afiect 
the mercury thermometer at ordinary temperatures, be- 
come so exaggerated at higher points of the scale m to be 
a serious source of trouble in gas thermometry in i^ite 
of the twcntyfold larger expansion. For instance, the 
volume of a glass bulb will be diminished by from one- 
quarter to one-half of 1 per cent, the first time it is heated 
to the temperature of boiling sulphur (445® C.). This 
would not matter so much if the volume then remained 
constant. Unfortunately, the volume continues to change, 
especially in the case of hard glasi^ each time it is heated, 
by amounts which cannot be predicted, and which are too 
large to neglect. The most accurate method of taking 
account of these variations in a series of observations, with- 
out recalibrating and refilling and cleaning the bulb, is to 
assume the known constant value of the coefficient of ex- 
pansion of the gas, and to calculate the volume of the 
bulb at any time by taking observations in ice and steam 
{PhU. Trans., A. 1891, vol. 182, p. 124). Similar 
changes take place with porcelain at higher temperatures. 
Metallic bulbs are far more perfect than glass bulbs in 
this respect. It is probable that silica bulbs would be 
the most perfect. The writer suggested the use of this 
material (in the Journal of ths Iron and Steel Institute 
for 1892), but failed to construct bulbs of sufficient size. 
Mr Shenstone, however, has recently succeeded, and there 
seems to be a good prospect that this diffictdty will soon 
be minimized. The difficulties of leakage and porosity 
occur chiefly with porcelain bulbs, especially if they are 
not perfectly glazed inside. A similar difficulty occurs 
with metallic bulbs of platinum or platinum-iridium, in 
the case of hydrogen, which passes freely through the 
metal by occlusion at high temperatures. The difficulty 
can be avoided by substituting either nitrogen or pre- 
ferably argon or helium as the thermometric material at 
high temperatures. With many kinds of glass and por- 
celain the chemical action of hydrogen begins to be ap- 
preciable at t(*mporatures as low as 200® or 300® C. In any 
case, if metallic bulbs are used, it is absolutely necessary 
to protect them from furnace gases which may contain 
hydrogen. This can bo effected either by enclosing the bulb 
in a tube of jiorcelain, or by using some method of electric 
heating which cannot give rise to the presence of hydro- 
gen. At very high temperatures it is probable that the 
dissociation of diatomic gases like nitrogen might begin 
to be appreciable before the limit of resistance of the bulb 
itself was reached. It would probably be better, for this 
reason, to use the monatomic and extremely inert gases 
argon or helium. 

§ 20. Other Methods . — Many attempts have been made 
to overcome the difficulties of gas pyrometry by adopting 
other methods of measurement. Among the most in- 
teresting may bo mentioned — (i.) The variation in the 
wave-length of sound. The objection to this method is 
the difficulty of accurately observing the wave-length, and 
of correcting for the expansion of the material of the 
tubes in which it is measured. There is the further 
objection that the velocity varies as the square root of the 
almlute temperature, (ii.) A similar methodi/but more 
promising, is the variation of the refractivity of a gas, 
which can bo measured with great accuracy % an inter- 
ference method. Here again there is difficulty in deter- 
mining the exact length of the heated column of gas, and 
in maintaining the temperature uniform throughout a long 
column at high temperatures. These difficulties have been 
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ingeniously met by D. Bertbelot {Ccmptea Rendm, 120, 
p. 831). But the method is not easy to apply, and the 
degree of accuracy attainable is probably inferior to tlie 
bulb methods, (iii.) Methods depending on the effusion 
and transpiration of gases through fine orifices and tubes 
have been put in practice by Barus and by the writer. 
The method of transpiration, when the resistance of the 
tube through which the current of gas is passed is 
measured on the Wheatstone bridge principle {Nature^ 
23rd March 1899)^is extremely delicate, and the apparatus 
may be made very small and sensitive, but the method 
cannot be used for extrapolation at high temperatures 
until the law of increase of resistance has been determined 
with certainty. This may be successfully accomplished in 
the near future, but the law is apparently not so simple as 
is usually supposed. 

On account of these and similar difficulties, the limit of 
gas thermometry at the present time must be placed at 
1200’' C., or even lower, and the accuracy with which 
temperatures near 1000“ C. are known does not probably 
exceed 5“ C. Although measurements can be effected with 
much greater consistency than this by means of electrical 
pyrometers, the absolute values corresponding to those tem- 
peratures must remain uncertain to this extent, inasmuch 
as they depend on observations made with the gas 
thermometer. Temperatures as high as 2000“ C. have 
been determined, but only by extra|X)lation of empirical 
formulae or other methods of estimation. 

Electkical Theemometry. 

§ 21. The convenience of the mercurial thermometer lies 
in the fact that it is complete in itself, and can be read 
without subsidiary appliances beyond a magnifying glass. 
Its weakness lies in the very limited range of each single 
instrument, and in the troublesome and often uncertain 
corrections which must bo apjffied to its readings in all 
work of precision. Electrical thermometers have the 
disadvantage of requiring auxiliary apparatus, such as 
galvanometers and resistances, the use of which involves 
some electrical training. But they far surpass the 
mercurial thermometer in point of range, dolicjacy, and 
adaptability, and can be applied to many investigations in 
which ordinary thermometers are quite useless. 

There are two kinds of electrical thermometers, which 
depend on different effects of heat on the electrical 
properties of metals; (1) The Thermocouple, or Thermo- 
pile, which depends on the production of a thermoelectric 
force when the junctions of different metals in an electric 
circuit are at different temperatures ; and (2) the Electrical 
Redstance Thermom/eter, the action of which dej)ends on 
the fact that the resistance of a pure metal to the ])assago 
of an electric current increases very considerably when the 
temperature is raised. The theory of the thermocouple is 
discussed at some length in the article Thermoeucctricity, 
as it possesses many points of interest, and has been 
studied by many skilful experimentalists. The electrical 
resistance thermometer is of more recent origin ; but 
although the theory has been less fully developed the 
practice of the method bids fair to surpass all others in 
the variety and accuracy of its applications. In order to 
^cure the widest possible range and the greatest constancy, 
in either variety of electrical thermometer, advantage is 
taken of flee great stability and infusibility characteristic 
of the metals of the platinum group. Other metals are 
occasionally used in work at low temperatures with 
thermocouples for the sake of obtaining a larger electro- 
motive force, but the substitution is attended with loss of 
constancy and uncertainty of reduction, unless the range 
is greatly restricted. 
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§ 22. Applicatiom of the Thermocouple, — The principal 
uses of the tliermocouple in thermometry are for measur- 
ing high temperatures, and for measuring small differences 
of temi)erature, more particularly when the temperature is 
required to bo measured at a point, or in a \ery small 
space. The electromotive force of the couple depends 
only on the temperature at the plane of junction of the 
two metals, which can be very exactly located. A typical 
instance of a measui*ement to which the thermocouple is 
peculiarly suited, is the determination of the cyclical 
variations of temperature at accurately measured dei)ths 
from one-tenth to ono-hundredth of an inch in the metal 
of the cylinder of a heat engine, the interior surface of 
which is exposed to cyclical variations of temperature in 
the working of the engine.^ The exact depth of the plane 
of junction can he measured without difficulty to the 
thousandth of an inch. The insertion of the wire makes 
the least possible disturbance of the continuity of the 
metal. There is no lag, as the thermometer itself is part 
of the metal. The instantaneous \'alue of the temperature 
at any particular point of the stroke can be measured 
separately by setting a periodic contact to close the 
circuit of the galvanometer at the desired i)oint. A 
further advantage is gained by measuring only the differ- 
ence of temperature between two junctions of a thermo- 
couple at diffiu'cnt depths, instead of the whole interval 
from some fixed point. None of these advantages could 
be secured by the use of any ordinary thermometer ; some 
depend on the fact that the method is electrical, but some 
are |)eculiar to the thermocouple, and could not bo other- 
wise attiiined. 

On the other hand, the thermocouple is not well suited 
for thermometry of precision, on account of the smallness 
cif the electromotive force, which is of the order of ten 
microvolts only per degree for the most constant couples. 
By the use of very delicate galvanometers it is possible to 
read to the hundredth or even in special cases to the 
thousandth of a degree on this small difference, but 
unfortunately it is not possible to eliminate accidental 
thermal effects in other parts of the circuit due to small 
differences of tornporaturo and material. These accidental 
effects seldom amount to less than one or two microvolts 
oven in the best work, and limit the accuracy attainable 
in tem][)erature measurement to about the tenth of a 
degree with a single platinum thermocouple. This limit 
can be surpassed by using couples of greater thermo- 
electric power and less ixTinanence, or by using a pile or 
series of couples, but in either case it is doubtful whether 
the advantage gained in ]»ow^er is not balanced by loss 
of simplicity and constancy. A method of avoiding these 
effects, wdiich the writer has found to be of groat use in deli- 
cate thermoelectric ros(5arches, is to make the whole circuit, 
including all the terminals and even the slide-wire itself, 
of pure cop|)er. Platinoid, german silver, constantan, 
and other alloys most commonly used for resistances and 
slide-wires, are particularly to be avoided, on acijfpunt of 
their great thermoelectric power when connecte<l to 
copjxsr. Manganin and platinum-silver are the least 
objectionable, but the improvement effected by substitut- 
ing copper is very marked. It is clear that this objection 
to the use of the couple does not apply with the same 
force to high temperatures, because the electromotive force 
of the coui>lo itself is greater, and the accuracy attainable 
is limited by other considerations. 

§ 23. The Redstance Themuynieter. — In practice the 
resistance thermometer is almost invariably made of 
platinum, since there is very seldom any advantage to be 
gained by the substitution of baser metals. The instrument 

Hall, finnsTAmcr, If^TjEleet. Eng., 1891, voi. viii. p. 220 ; 
Callendar and Nicolson, Proc. Inst. C. E., vol. cxxxi. p. 1. 
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is for this reason often referred to simply as the 
** platinum thermometer.” It is important that the 
platinum should be pure, both for the sake of uniformity 
and also because the change of electrical resistance with 
temperature is greater the purer the metal. The observa- 
tion of the fundamental coefficient, which is *00390 (or 
rather larger than the coefficient of expansion of a gas) 
for the purest metal hitherto obtained, is one of the most 
delicate tests of the 2 >urity of the metal. In addition to 
the constancy and infusibility of the metal, a special 
advantage which is secured by the use of platinum is the 
close agreement of the thermodynamical scale with the 
platinum scale of temperature, as defined by the formula 

^)^=ioo(ie-ig/(jBi-7?o), . . . (27) 

in which the symbol pi stands for the temi)erature on the 
platinum scale Centigrade, and and are the 

observed resistances of the thermometer at the tomj)era- 
turos pty 100", and 0" C. respectively. A platinum 
thermometer is generally arranged to read directly in 
degrees of temperature on the platinum scale, just as a 
mercury thermometer is graduated in degrees of the 
mercury scale. The reduction to the scale of the gas 
thermometer is most conveniently effected by tlie differ- 
ence formula 

/-jo/=d<(<-100)/10,000, . . (28) 

in which d is a constant, called the difference-coefficient, 
the value of which for pure i)latinum is about 1 *60, but 
varies slightly for different specimens. This formula was 
first given by the writer as the result of a series of com- 
parisons of different platinum wires with each other and 
with other metals, and also with an air thermometer over 
the range 0" to 026“ C. The platinum wire in these com- 
parisons was enclosed inside the bulb of the air thermo- 
meter itself, and disposed in such a manner as to be at 
the mean temi>erature of the bulb in case the temperature 
were not quite uniform throughout (Phil, IVans,, A. 
1887, p. 161). The formula was subsequently verified by 
Qriffiths (Phil, Trafis,, A. 1891), by the comparison of 
platinum thennometers of different construction at tem- 
peratures up to the boiling-point of suliffiur, 445* 0., 
and by Heycock and Neville (Jour, Chem, Soc,, February, 
1896), by the observation of a number of higher points up 
to the freezing-point of copper at 1082“ C., which they 
showed to agree with the most probable mean of all the 
best determinations by various methods of gas thenno- 
metry. At still higher tcm|K3ratures, beyond the present 
range of the gas thermometer, the writer has succee<led 
in obtaining presumptive evidence of the validity of 
the same formula by comparison with the scales of 
the expansion and the specific heat of platinum, which 
appear to follow similar laws (Phil, Mag,, December 

1899) . If we assume that the coefficient of expansion 
of platinum, the coefficient of increase of resistance, and 
the specific heat are all three linear functions of the 
temperature, we obtain results which are in agreement 
within the limits of error of obseiwation up to the fusing 
point of platinum itself. Quite recently the same formula 
has been indepondontly verified by the comparison of 
platinum thermometers with the constant-volume nitrogen 
thermometer by Harker and Chappuis (Phil, IWwt,, A. 

1900) , working at the International Bureau at Sevres, 
over die range 0“ to 650“ C. It has also been shown by 
the exporiments of Fleming and others that the same 
formula satisfies very closely tlie observations on the 
variation of electrical resistance of other metals over wide 
ranges of temperature. Although the theoretical explana- 
tion of the formula has not yet been given, owing to our 
ignorance of the true nature of electrical conduction and 
of the molecular constitution of metals, it may be regarded 


from an empirical point of view as being one of the most 
accurately established of all thermometric formulas. It 
will be observed that it also represents the simplest 
possible type of divergence from the thermodynamical 
scale. It has for this reason been pro^ioscd to adopt a 
scale of temperature based ou this formula as a practical 
standard of reference pending more accurate determina- 
tions of the thermodynamical scale at high temperatures. 
The advantage of this practical standard would that all 
measurements made at the present time could be referred 
to it directly with much greater accuracy than they can 
be referred to the gas thennometer. The latter instru- 
ment is extremely difficult to use, especially at high 
temi)erature8, and cannot be directly applied to the 
majority of investigations. The order of accuracy attain- 
able with a platinum thermometer is at least ten times 
greater than with the gas thermometer, on aci^ount of the 
uncertainty of the expansion of the envelope, a source of 
error from which the platinum thermometer is free. By 
adopting tlie platinum thermometer as a practical standard 
of reference, a higher order of accuracy of comparison 
is attainable, in addition to much greater ease and 
convenience of manipulation. 

§ 24. Methods and Apjmratu ^ — The methods of electri- 
cal thermometry may lie roughly classified under two heads 
as (1) defiection methods, in which the temperature is 
deduced from the observed deflection of a galvanometer ; 
and (2) balance methods, in which the resistance or the 
electromotive force is balanced against a known adjustable 
resistance or potential difference. The fonner methods 
are most suitable for rough work and rajiid reading, the 
latter for the accurate measurements. In the practice of 
the deflection method it is customary to use a movable- 
coil galvanometer, the sensitiveness of which can be varied 
by varying the resistance in circuit, or by varying the 
stiffness of the suspension. The accuracy attainalde is 
of the order of one-half of 1 per cent, on the deflection, 
and is limited by variations of resistance of tlie galvano- 
meter, and by the imperfect elasticity of the suspension. 
In any case the scale of the galvanometer should l)e 
“calibrated” or tested for uniformity. In this kind of 
work the thermocouple has the advantage over the re- 
sistance thermometer in that the latter requires an 
auxiliary battery to supply the current; but in many 
cases this is no disadvantage, because it permits a greater 
latitude of adjustment, and makes it possible to obtain 
greater power than with the thermocouple. For ex- 
ample, the electromotive force of a 1 0 per cent. llh. Pt. - Pt. 
couple at 500“ C. is only about 4 millivolts (*004 volt). 
To read so small a potential difference with any accuracy 
requires a suspended coil galvanometer with a mirror and 
scale. Even with the smallest resistance thermometer, 
with a coil containing only two inches of fine w'ire, it is 
easy to have a difference of potential of 40 or 60 millivolts 
at 500“ C., which is well within the range of an ordinary 
portable pivoted millivoltmeter, such as is commonly used 
in every power station for measuring electric currents by 
the fall of potential method. With larger thermometers 
the jiower available would be much greater. This is most 
advantageous, not only for accurate work, but also for 
practical a])plications, in which automatic records are 
often a great convenience. With a resistance thermometer 
it is easy to obtain records in pen and ink on a scale of 
an inch to the degree by a balance method. With a thermo- 
couple it is necessary to employ photography and very 
delicate apparatus to secure a similar scale. 

In cases where it is desired to obtain greater accuracy 
without abandoning the quickness of reading which is the 
principal advantage of the defiection method, it is possible 
to combine the two methods by balancing part of the 
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potential difference by means of a potentiometer (see 
ELBCTRicrry : Electric Current) and using the galvano- 
meter for the small dianges only. In cases \vbere the 
greatest accuracy is required, a very sensitive galvanometer 
should be used, and the whole of the potential difference 
should be balanced as nearly as possible, leaving very little 
to depend on the deflection of the galvanometer. The 
degree of sensitiveness and accuracy obtainable dc|)ends 
primarily on the delicacy of the giilvanometer, on the 
power available, and on the steadiness of the conditions 
of experiment. Por thermometry of precision the resist- 
ance thermometer possesses throe very great advantages 
over the thermocouple: (1) The power available, owing 
to the use of a battery, is enormously greater ; (2) it is 
possible completely to eliminate the errors due to acci- 
dontal thermal effects by reversing the battery ; (3) the 
Wheatstone bridge method can bo employed in place of 
the jjotentionieter, so that the constancy of the battery 
is immaterial, and it is not necessary to use a standard 
cell. The conditions to Ije satisfied in the attainment 
of the greatest possible accuracy in the measurement of 
temperature by this method differ somewliat from those 
which obtain in ordinary measurements of rcisistanee, so 
that a special type of aj)paratus has been evoh ed for the 
purjjose, a brief description of which will be given. 

§25. Compensated ItritJgc Apparatus . — It is necessary that tlio 
tlicrnionicitcr should bo connected to the measuring apparatus by 
wires or ‘Meads ” of considerable length, generally at least two or 
throe metros, in order to avoid exposing the galvanometer and 
resistance box, or other delicate parts of the apparatus, to changes 
of temperature. It is also essential that the leads should not bo 
too thick or heavy, for convenience in handling, and to prevent 
conduction of heat along the stem of the thermometer. The 
resistance of that part of the leads which is exposed to variations 
of temperature necessarily changes, and would give rise to serious 
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Fir.. 5.— Diagram of Compensated Bridge Metlmd. 

errors if it wore not determined or compensated. I’lio method now 
generally adoptcul iii accurate work is to compensate the variations 
of resistanoo of the leads by an exactly similar pair of dummy 
leads called the “compensator ” and connected as shown diagram, 
matically in Fig. 5. The battery, consisting of a single ccdl, 'with 
a rheostat and reversing key in circuit, is connected to the 
terminals AB of the two equal resistance coils AG, GB, w'hich 
form the ratio arms of tlio balance. These coils must he carefully 
tested for equality of temperature-coefncieiit, and placed in close 
proximity to each other so as to be always at the same temperature. 
If they are interwound on the same reel, they must be most care, 
fully insulated from each other. In parallel circuit with the ratio 
coils are connected the compensator CG' and the balancing 
resistances C'E, on one side of the bridge-wire EF, and the com- 
pensating resistances FP and the pyrometer and loads PKP' on 
the other side. The galvanometer is connected to the point G 
between the ratio coils, and to the sliding contact D on the bridge- 
wire. Since the ratio coils are alwajjrs eq^ual, cciual changes of 
resistance on either side of D are eliminated, and do not affect the 
balance. Thus the changes of the pyrometer leads FF are 
balanced by the equal changes of the compensator leads CC' on 
the other side. As a further refinement, which is of some im- 
portance in delicate work, the ends of the compensator leads are 


connected by a short piece of the same wire as the pyrometer coU. 
For instance, in observing the variations of temperature of the 
steam in the cylinder of a steam engine at diilereut points of 
the stroke with a very delicate thermometer made of wire one- 
thousandth of an inch in diameter (Fm*. InsL C, A’ , vol, cxxxL 
Fig. 16, p. 23), the ends of the fine wire attached to the thick 
leads could not follow the rapid variations of temi3oratui-e, and it 
was found necessary to adopt this device to eliminate the end- 
effect. It is also useful in other cases to elimiuato tho effect of 
oonductiuii along the leads in cooling the ends of the fine wire 
coil. Tlie balancing resistances C'E are made of some alloy such 
as manguniti or platinum-silver, the resistance of which varies 
very little with change of temperature. Platinum-silver is pro- 
bably the best material, as it can bo perfectly annealed at a red 
heat without risk of burning, and is then extremely constant, 
whereas manganiu resistances are liable to change, and require 
frequent recalibration. Unless the box can be kept at an alisolutely 
constant and unifonn temperature, which is not impossible hut 
often incoiiyeiiieiiL, it is necessary to allow for tho change of 
resistance of tho balancing coils C'E duo to change in the tem- 
perature of tho box. The temperature of the coils cannot ba 
accurately detenninud with a mercury thermometer unless they 
are immersed in oil, but even iii that case it is necessary to know 
the temperature coedlieient of each individual coil. A more con- 
venient and accurate inelhod, which cliininutcs the correction auto- 
matically, is to coin^>ensato each individual coil of the balancing 
coils O'E by a corresponding compensating coil at FP on the 
other side of tho bridge-wire. The compensating coils are made 
of ]duiiniim, also annealed at a red heat, and each is placed in tho 
box in close proximity to tho coil it is intended to com])oiisate. 
ICach balancing coil and its compensator arc tested together at 
various tem})eratures between lO** and 30“ C., and arc adjusiotl 
until tlieir difference remains constant for any small variation ol 
tcinporaturo in the iicighhourhoud of 20“ C. This method of com- 
pensation was applied by the writer in 1887, but has not been 
generally adopted on account of the labour involved in adjusting 
tho coils. The absolute values of the resistances are immaterial, 
but it is necessary to know the relative values with the greatest 
possible accuracy. For this reason it is preferable to arrange tho 
resistances in the binary scale, each resistance being equal to 
twice tho next, smaller resistance, or to the sum of all the smaller 
resistances, tho two smallest resistances being made equal. This 
arrangement permits tho greatest accuracy of comparison in the 
simplest manner with tho fewest observations. The bridge-wire 
KF provides a continuous scale for reading small changes of 
resistance. Any clningo of resistance of tho pyrometer coil 
necessitates Ihi'. movement of tho balance point D through an 
equivalent resistance along tho bridge -wire. Tho equivalent 
resistance of tho bridge-wire per unit length of the attached scale 
is preferably mljusted, by means of a shunt shown in parallel with 
it in Fig. 5, to ho an exact siihmultiple of the smallest resistance 
coil. It is usual also to adjust the resistances of the thermometers 
so that their fundaincntal intervals are convenient inulliples of 
this unit, generally citlicr 100, 200, 600, or 1000, so that the 
bridge-wire may read directly in degrees of temperature on tlic 
idatinum scale. It is easy to get a scale of 10 cins. or more to the 
degree, and it is not difficult with a suitable galvunuincter to read 
to tho ten-thousandth part of a degme. TIuj length of the bridge- 
wire itself nc*ed in)t he more than 20 or 30 cms., ns tho balancing 
resistances enable the scale to be indermitely extended. Thus 
the instrument j>os8ease.s tho great advantage over the mercury 
thermometer that the most open scale nia}' be easily secured 
witiiout unwieldy length, and without rcblricting the range of 
each thermometer. 

§ 26. JKrroTH and CorrerUans. — It is most instructive to consider 
the errors and conccUons involved in platinum tlicrmoinetry on 
the same lines as tlioso on which the (jorrcsjjonding errors of the 
mercury therinoiniitcr have already been treated. 

(I) The changes of zero of the mercury tliermomcler arise cliicfly 
from tho small expansibility of nifrcury combined witli the imper- 
fect elasticity of the c-otrlaining tube. In platinum tberniometry 
tlic containing tulic has nothing to do with the reading, and the 
etfect of any possible .struin of the fine wire of the coil is ininimi/ed 
by its small dimensions and by the large tcmi»eratiirc-cocflicient 
oi the increase of resistance, which is more than twenty times 
greater than tho cooflicient of apparent expansion of mer-cury 'in 
gloss. It is not siirjirising, tliorefore, that the changes of zero of ^ 
})latinnm thermomeler should he practically negligible, provided 
that the wire is not straimrl and contaminated with inrpimities. 
It is probable that with ordinary care tho changes of zero due to 
exposure to any given limits of temperature arc itr all rases lens 
than tlio limit of accuracy of observation, duo to other Causes at 
the extreme limit of the range considered. 

(ID The fundamental interval of each thermometer must be 
dotermined as usual by observations in ice and steam, ami a correc- 
tion must be applied by the method already descrilied in the case 
of the mercuiy thermometer. The difference ol the temjperatore of 
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the steam from 100** 0. should be determined on the platinum 
scale by the approximate formula 

dpli = -OSSdii = •0362(//- 760) - •000020(17- 760)* . (29) 

(III) Pressure Gwrectim. — The effect of change of pressure on 
a platinum thermometer of the oidmary tube lonu is of course 
nothing, as the wire itself is not exposed to the pressure. Even if | 
the wire is naked and directly ex|xised to large changes of pressure, 
the change of reading is almost inappreciable. Similarly ‘there is 
no source of crifu' analogous to the effects of ca])illarity, wliioh are 
so troublesome with delicate mci’ciiry thermometers. 

(IV) SUm A>yws?/n*.--Thc rt*adiiig of a platinum thermometer 
with compensated leads depends only on the temperature of the 
coil of wire forming the bulb, and not on the temperature of the 
stem, provided that the iminci-sion is sufficient to avoid errom due 
to oonductioii or convection along the stem. It is desirable that 
the top of tlie bulb should bo immersed to a depth equal to from 
three to five times the diameter of the tube, accoiding to the size 
and the accuracy I'equired. 

(V) Hcalc Oorreclwn,--T\iQ reduction to the thermodynamical 
scale may be offbetod, within the limits of probable error of the 
most aocurato measurements at present available, by the very 
simple difference formula (28) already givou, over the whole range 
from -100“ 0. to +1100“ 0. This is in striking contrast with 
the mercury thermometer, which requires a cubic mrmula to cover 
the range 0“ to 200® 0. with equal accuracy. The value of the 
constant d in the formula varies but little, provided that the wire 
l)e fairly pur© and the thennomolers proi)erly constructed. In 
order to determine its value in any special case, it is best to take 
an observation at the boiling-point of sulphur (S.B.P.) for temjxjra- 
tures above 0“ C., or at that of oxygon for tomj!»eratures l)elow 0“ 0. 
down to - 200'* 0. It appears probable that there is a point of 
inflection in the curve of resistanco-variatioii of platinum and some 
other metals in the neighbourhood of -200“ C., and that the 
formula does not apply accurately below this point. It has been the 
custom for several years to assume the boiling-point of sulphur 
(S.B.P.) under nonnal pressure to he 444*68“ 0., as detennined 
by Calleiidar and Oriffiths, using a constant-pressure air ther- 
mometer, and to take the rate of change of temperature with 
pressure as *082** per mm. from Rouault's observations. According 
to experiments made at Kow Onservatory with platinum ther- 
mometers (Chree, Proc. R, /Sf., 1900), the rate of change is somewhat 
larger than that given by Kegnault’s formula, namely, about *090* 
per mm., and it appears desirable to determine this constant with 
greater accuracy. The difference between the above formulas 
roaches a tenth of a degree if the haromotor differs by 12 inm. 
from 760 mm. The uncertainty in the absolute boiling-point of 
sulphur, however, is probably somewhat |p*eater than one-ti^iith of 
a degree, on account of the uncertainty of the expansion con ection 
of the gas thermometer ( PhiL Mag, , I)<Ksember 1899). The thermo- 
dynamical ooiTcction of the gas thermometer, which amounts 
to half a degree, according to Table IV. above, is also to some 
extent uncertain, on account of the extrapolation. Provided, 
however, that some exact value of the S.B.P. is chosen for refer- 
ence, for the redaction of observations with platinum thermo- 
meters, the results so reduced will be strictly comparable, and can 
be corrected at any subsequent time when tno value of the S.B.P. 
is more accurately determined. The boiling-point of oxygen may 
be taken as - 182*6* 0. with sufficient approximation for a similar 
purpose. 

(VI) CaXihratim Correction. — The calibration of the resistance 
box and the bridge-wire corresponds to the calibration of the stem 
of the mercury thermometer, but the process is much simpler for 
several reasons. It is more easy to obtain a uniform wire than a 
uniform tube. The scale of the wire is much more open, it oorre- 
BjKmds to a very small mrt of the whole scale, and the process of 
calibration is easier. Cino box when calibrated will serve for any 
number of thermometers of different ranges and scales, and covers 
the whole range of temperature (see Oalibbation, Ency. Brii.^ 
vol. xxvi.). 

I 27. Electrkal The platinum thermometer is so 

far sujierior to^ the mercury thermometer in all the points above 
enumerated that, if there wore no othoi* difficulties, no one would 
ever use a mercury thermometer for work of precision. In using a 
platinum thermometer, however, some electrical training is essen- 
tial to obtain the best results. The mauiiiulation and adjustment | 
of a delicate galvanometer present formidable difficulties to the 
non-oleotrical observer. Bad contacts, faulty connexions, and 
defective insulation are not likely to traublo the practisi^ elec- 
trician, but jiresent endless pc^bilities of ori'or to the tyro. A 
useful discussion of these ana similar details is given in the pajier 
by Chree already referred to. Bad insulation of the pyrometer 
and connexions can easily be detected, in the compensated instin- 
ment already described, by disoonneoting one of the C leads from 
the battery and one of the P leads from the bridge-wire. Under 
these oonditiona the galvanometer should not deflect if tlie insula- 
tion is perfect. Defective insulation is most likely to be due to 
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damp in the thermometer at low temperatures. This source of 
error is best removed by dryiim and hermetically sealing the ther- 
mometers. Trouble from had contacts generally arises from the 
use of plugs for the resistance coils. If plugs are used, they must 
be spooially designed so as not to disturb each other, and must be 
well fitted and kept very clean. Mercury cups with largo copper 
terminals, well amalgamated, as used with staudaiil resistance 
coils, are probably the simplest and most satisfactory method of 
changing connexions. Accidental thermoelectric effects in the 
circuit are a possible source of error, as with the thermocouple, but 
they are always very small if the thermometer is properly con- 
structed, and are relatively unimportant owing to the large E.M.F. 
available. In any case they may be completely eliminated by re- 
versing the battery. The heating effect of the current through 
the thermometer is often neglimble, but should be measured and 
allowed for in accurate work. With a current of *01 ampere the 
rise of temperature should not exceed or rfv of & degree. 
With a delicate galvanometer it is possible to lead to the ten- 
thousandlli of a degiee with a cuiTcut of only *002 ampere,, in 
which cose the heating effect is generally less than of a 
degi*ee. It can bo very easily measured in any case by changing 
from one cell to two, thus doubling the current in the thermometer, 
and qiiadnipling the heating effect. The correction is then applied 
by siibtractiug oiie-thiid of the difference between the readings with 
one and two cells from the reading with one cell. The con'oetion 
is always voiy small, if a reasonably sensitive galvanometer is 
used, and is frequently negligible, especially in differential work, 
which is one of the most fruitful uxiplications of the x^lutinum 
themometer. 

§ 28. Construction of Th&i'momcUrs. — One of the chief advantages 
of the xdatinum thermometer for research work is the endless 
variety of forms in which it may bo made, to suit the jiarticular 
exigencies of each individual experiment. It is peculiarly suited 
for observing the average temperature throughout a Icimth or space, 
which is BO often required in physical experiments. For this pur- 
pose the wire may be disj^osed in a straight length, or in a sx>iral, 
along the space in question. Again, in observing the temperature 
of a gas, the naked wire, on accoimt of its small mass and extremely 
low radiative power, is far superior to any mercury thermometer. 
The commonest foim of platinum theraiometer, ana tlic most suit- 
able for general x)urpo8es, contains a coil from i inch to 2 inches long, 
wound on a cross of thin mica, and enclosed in a tube, about i to 
It inch in diameter, of glass or porcelain according to the teiiqtera- 
ture for which it is required. The pyrometer leads and the com- 
pensator leads are insulated and kept in place by imssing through 
mica discs fitting the tube, which serve also to inevent convection 
currents up and down the tube. For temperatures above 1000* 0. 
biscuit porcelain presents certain advantages over mica in strength 
and inf^ibility. For the highest temperatures it is ])roxx)Bcd to 
use silica tubes and silica frames, which have been successfully 
constructed and X)OSBeBB the advantage of being tougher than 
])orcelam. The chief objections to porcelain tubes arise from the 
glaze, which melts at 1100* 0., and is liable to stick to and injure 
the coils. 

It w^ould not bo within tlie scope of the x>reseiit article to 
attempt to describe the many ingenious vuricties of electrical 
thermomotera which have boon devised for special x>urpoBGS. It 
would also be impossible to discuss the many other methods of 
thermometry or j>yrometry, dojiending on expansion, on fusion, on 
calorimetry, or on radiation. These methods have many useful 
applications, but are not in general suited for work of precision. 
It has been thought desirable to restrict the discussion to the 
most accurate tyjtes, liecause they are the most important for the 
advancement of science, and could not be adequately treated in 
a smaller coDijiass. Moreover, descriptions of the commoner 
methods can be found in many familiar text-books, whereas ther- 
mometry of precision is a more recent development, of which no 
comi>lcte exx>o8ition is to be found in any English work at the 
present time. On mercurial and gas thenuomet^ the best treatise 
IS that of Guillaume {ThermtmUtrU de Prieiswn^ Paris), already 
referred to. On pyrometry there is a valuable report by Banu, 
Physical Congress, Paris, 1900 ; also a work by Chatelier 

ana Boudouara {Memre des Tempiraisires Mevies, Paris), which is 
concerned chiefly with the theimooouple, but is well illustrated 
and up to date. The electrical resistance method as applied to 
work of precision is to bo found only in a series of papers, the 
most important of which have been referred to. 

AlpJicibdieaZ Jndeae of SyrnbeU, 

a, (s^Numorical constants in expulsion formuhe (18). 

(7= Coefficient of thermodynamical correction fozmulsB (26). 

Co-aggregation volume in formula (19). 

Fundamental coefficient of expansion of bulb. 

JffsrMass of gas in bulb of gas thermometer. 

pas Pressure of in bulb of gas thermometer. 

i^ss Constant of gas thermometer, or resistance of platinum 
thermometer. 
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r as Ratio of dead spaoe to volume of bulb. 

Temperature by gas thermometer, 
tss Temperature on the Oentigrade scale. 
daaTemperatui’e on the thermodynamical scale. 
vasSuoGific volume of gas. 

K=s Volume of bulb of gas thermometer. 

Weight of mei-cury filling bulb at 0® 0. 
fo=! Weight of mercury in overflow. (h. L. c.) 

Thibaw, called by the Shans, and officially, Hsipaw, 
and also frequently Ong Pawng (the name of an old 
capital), is one of the northern Shan States of Burma. It 
includes four startSbs — Thibaw, the main state, and tlH 3 
sub-states of Mdng L6ng, Mbng Tung, and Thonze (or 
Hsumhsai). The whole state has an estimated area of 
4524 square miles, and the population in 1897 was cal- 
culated to be 73,248. There were 96 circles, 1260 
villages, and 19,436 households. Tlib main state lies on 
the geological fault which runs east and west across the 
Shan States, from the Salween at Kun Long and beyond 
to nearly the rim of the Shan tableland at Gokteik. It is 
therefore broken up into a mass of not very well defined 
ridges and sjmrs, crossing and re-entering. The chief 
plain land is in the valley of the Nam Tu (Myit-ng6), near 
Thibaw town, and the valley or strath of the l^yawng 
Kawng, Nawng Ping neighbourhood. Elsewhere the 
valleys are insignificant. The hills on the Mbng Tung 
border roach their highest elevations in the ]ieaka Loi Pan 
(6848 feet) and Loi Htan (6270 feet). To the north-west 
of Thibaw town, on the Tawng Pong border, Loi Lam rises 
to 6486 feet. The valley of the Nam Tu marks the lowest 
point in the state at Thibaw town, about 1400 feet, and 
rises on the east in Mbng Tung to a plain level of abou! 
2500 foot, and on the west in Mbng Long to a confused 
mass of hills with an average height of 4500 feet, broken 
up by the Nam Yawn and Nam Kaw valleys, wliich are 
about 3000 feet above mean sea-level. 

The chief river is the Nam Tu or Myit-ng«, also frequently 
called W its classical name the Ddktawadi. The main stream rises 
in the Salween-Irrawaddy watershed, and is enlarged by consider- 
able tributaries. At Thibaw town it is 250 yards wide, and about 
8 feet deep, with a fairly strong current. The Nam Tu is navig- 
able only in local stretches, and between Thonz5 and Ijuwksawk 
(Yatsauk) it flows through a gorge between clifi's three to four 
thousand feet high. At the gorge of Hokiit (Ngoktoik) the Nam 
Htang and the Nam Pas& unite to form the Nam Kttt, which 
passes into the ground at the natural bridge where the Mandalay- 
Kuu LOng railway crosses the gorge, ana reajjpeai-s to join tlio 
Nam Tu. The bed of the Nam Kiit is about 1500 feet below the 
general level of the country. Coal is found at various places in 
the state, but is not of very hij^ quality. Salt-wells are worked 
by the inhabitants of Mawhkio (Bawgyo) about 7 miles from Thilmw 
town. The average maximum temperatui'e at the beginning of 
April is about 96'", and the miniiiuim about the some period 
6^. The rainfall averages about 70 iuclios for the year. The 
chief crops are rice, cotton, Bcsamum, tea in the hills, and 
thanatf the leaf of a tree used for the wrapper of the Buima, 
or **|y^en*’ cheroot. Cotton oloth was formerly much more 
generally manufactured than it now is, and a coarse country pa[)cr 
18 also made. Other industries aro merely of articles for lo^ use. 
The Goverumont cart road to Lashio passes through the centre of 
the state, and from this various unmetalled cart roads radiate to 
different parts of the state and the neighbouring states. The 
Mandalay-Kun L6ug railway under construction will also pass 
through the capital. Teak forests exist along the banks of 
the Nam Tu and in the Mong Ldng states, but both have been 
practically exliausted, and will have to be closed for many yeai's. 
Previous to the annexation, and in a general way still, tne state 
is administered by the sawbwa^ or chio^ aided by a council of six 
amaU or ministers. Under them are a number of ni’bainffs, who 
are in charge of oircles and townships. Each rU-haing has an 
asiyin^ or clerk, and each village has a noadmau, or kin ^mn. The 
amata supervise the administration of a certain number of districts. 
The old system is now being assimilated to that followed in Burma. 
The revenue in 1897-98 amounted to Bs.262,906, and tlie exiieudi- 
ture in the same year to Bs.221,127. 

ThOltlArf a town of the district of Santarem, Por- 
tugal, 12 miles north-east of Lisbon. It is chiefly famous 
for the magnificent convent of the Order of Christ, founded 
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by the Templar Knight Qualdim Pacs, and greatly favoured 
by King Manuel ; the windows of the chapter-house are 
es])ecially noteworthy. Other interesting edifices are the 
church of St John the Baptist and the ruins of the 
Templars' Castle. Pajier and cottons are manufactured. 
Population (1890), 5816; (1900), 6933. 

Thomasi Arthur Qoringr (1850-1892), 

English musical composer, was the youngest son of Free- 
rnan Thomas and Amelia, daughter of Colonel Thonifis 
Frederifk. He Avas born at Hatton Park, Sussex, 20th 
November 1850, and educated at Hailey bury College. 
Ho was intended for the Civil Service, but delicate health 
interfered with his studies, and in 1873 he went to Paris 
to cultivate the musical talt‘nt he had displayed from an 
early age. Here ho studied for two years with feniile 
Dui*and. In 1875 he returned to England, and in 1877 
entered the Royal Academy of Music, where for three 
years he studied under Ebenezer Front and Arthur 
Sullivan, winning twice the Lucas medal for composition. 
At a later period he received some instruction in orches- 
tration from Max Bruch. His first jmblished composition 
was a song, “Lc Roi Henri,” which appeared in 1871. 
An early comic opera, Don Braggadocio (libretto by his 
brother, C. 1. Thomas), was aj)}>arcnt]y unfinished ; some 
of the music in it was afterwards used for the The Golden 
Web, A selection from his second opera, The Light of 
the Harem (libretto by Clifford Harrison), was performed 
at the Royal Academy of Music, 7th November 1879, 
with such success that Carl Rosa commissioned him to 
write Eem&ralda (libretto by T. Marzials and A. Ran- 
degger), which was produced at Drury Lane, 26th March 
1883. Two years later it w^as giveni (in German) at 
CiJologne and Hamburg, and in 1890 (in French) at 
Covent Garden. On 16th April 1885 Rosa produced 
at Drui'y Lane Thomas's fourth and best opera, Kadeslula 
(libretto by Julian Sturgis), a German version of which 
was given at Breslau in 1890. A fifth oi)era, The Golden 
Web (libretto by F. Corder and B. C. Stephenson), slighter 
than its predecessors, Avas produced (after the comj>oscr's 
death) at LiveriH:>ol, 15th February, and at the Lyric 
Theatre, London, 1 1th March 1 893. Bc.sidcs these dramatic 
works Thomas’s chief comi^sitions were a psalm, “ Out of 
the Deep,” for soprano solo and chorus (Loudon, 1878) ; a 
choral ode, “ The Sun Worshippers” (Norwich, 1881), and 
a suite de ballet for orchestra (Cambridge, 1887). A 
cantata, The Swan and the S/cglarh, Avas found in piano- 
forte score among his MSS. after his death : it was 
orchestrated by C. Villicrs Stanford, and produced at the 
Birmingham Festival of 1894. His minor (lompositions 
include over 100 songs and duets. In 1891 Thomas 
became engaged to be married; shortly afterA^^ards he 
showed signs of mental disease, and his career came to 
a tragic end on 20th March 1892. He was buried in 
Finchley cemetery. Thomas will ali^^ays occupy a distinct 
place among English composers of the 1 9th century. His 
music shows traces of his early French training, but he 
possessed a great talent for dramatic composition and a real 
gift of refined and beautiful melody. He Aiv^as most critical 
of his own work, never attempting anything for which he 
felt he was unfitted, and constantly revising and rewriting 
his compositions. Personally he was the most amiable of 
men : the esteem in which he was held was shown by the 
concert given at St James’s Hall after his death with the 
object of founding a scholarship in his memory, at which 
there appeared all the chief musicians then in London, 
both British and foreign. (w. B. s'*^.) 

Thomasp Charles Louis Ambroiss 

(1811-1896), French musical composer, was born at Metz, 
5th August 1811. Ho studied at the Paris Conservatoire, 
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and won the Grand Prix de Rome in 1832. Five 
years later, in 1837, his first opera, La Double 
£chelle^ was produced at the Op^ra Comique. For the 
next five-and-twenty years Thomas’s productivity was 
incessant, and most of his operatic works belonging to 
this ptJi'iod enjoyed an ephemeral popularity. A few of 
these have survived, and are still occasionally heard on 
the Continent, their names being Le Cdid (1849), Le 
Sont/e (Time Nuit iVDid (1850), Peychd (1857). The 
overture to Raymond (1851) has remained popular. So 
far the composer’s operatic career had not been markeil 
by any ovcrwheliiiing success. He occupied a place among 
the recognized purveyors of operas in the French capital, 
but could scarcely claim to having achieved Eurojiean re- 
nown. I'lie ])roduction of Mitjruyn at the Op^ra Comique 
in 1860, however, at once raised Ambroise Thomas to 
the pr>sition of one of the foremost French composers. 
Goethe’s touching tale had very happily inspired the 
musician ; Madame Galli Mari^*, the original interpreter 
of the title-role, had modelled her conception of the 
part u[»on the well-known picture by Ary Scheffer, and 
Miynon at once took the fancy of the public, its succtjss 
being re^ieated all over the Continent. It has since 
remained one of the most popular operas belonging to 
the second half of the 19tli century. Thomas now 
attempted to turn Shakespeare’s llmnlet to (jporatic 
account. ' His opera of that natnc was produced with 
success at the Paris ()i«‘ra in 18G8, where it (mjoyed a 
long vogue. If thi? music, is scarcely adequate to the 
subject, it nevortlieless contains some of the com2>08cr’s 
best work. The scene of the esjilanade is genuinely 
dramatic, the part of Ophelia is poetically eonceivtxl, 
and the l)allet music is very brilliant. Ambroise Thomas’.s 
last ojjera, Fran^'oise de Rimini^ was given at the Oj)era 
in 1882, but has not maintained itself in the repertoire. 
Seven years later Tai Tempvte^ a ballet founded on Shake- 
8|}oare, w^as produ(;ed at the same theatre. Ambroise 
Thomas succeeded Auber jis director of the Paris Conser- 
vatoire in 1871. If it can be said that the talent of 
Thomas was in its nature rather assimilative, and that 
it Hiuicessively yielded to the various influences of the 
moment, yet it must Ikj allowed that the comijoser of 
Miymm was not altogether devtnd of iicrsonality. His 
music is often distinguished by refined touches which 
reveal a sensitive mind, and there is a distinct element 
of poetry in his Miynon and UnmUiy two o2>era8 that 
sliould suffice to keej) the coin2»oser’s memory gi*een for 
some time to come. Ho died on the 12th of February 
1890. (A. iiK.) 

Thomas, Qeorgre Henry (1816 - 1870), 

American soldier, was born in Southampton county, 
Virginia, 31st July 181G. He graduated from West Point 
in 1840, and served continuously in the army until his 
death in 1870, occupying every r|ink from second lieu- 
tenant to major-general. As a young officer of artillery 
ho served in the war against the Seminole Indians in 
Florida (1841), and in the Mexican war at the battles of 
Fort Browm, Resaca de la Palma, Monterey, and Buena 
Vista, receiving throe brevets for distinguished gallantry 
in action. In 1855 he w^as a2)pointed by Jefferson Davis, 
then Secretary of War, junior major of the 2nd Cavalry, 
of which Johnston (A. S.) w'as colonel, Lee vras lieut.- 
colonel, and Hardee w^as senior major. At the out- 
break of the Civil War these three officers resigned and 
joined the Confederate States. Thomas was in doubt 
as to what his duty required, but finally decided to 
adhere to the United States. He was promoted in 
rapid succession to be lieut.-colonel and colonel in the 
regular army, and brigadier-general of volunteers. In 


command of an independent force in eastern Kentucky, 
on 19th January 1862, he attacked the Confederate 
General Zollicoffsr at Mill Springs and completely 
routed him, gaining the first Union victory in the 
west. In command of an army corps, under General 
Buell, he was engaged in the battles of Pcrryville and 
Stone River. Under Rosecrans, at the battle of Chicka* 
mauga, 19th September 1863, he achieved great distinc- 
tion, his firmness on that disastrous field, where he gained 
the name of “The Rock of Chickamauga,” being all that 
saved a terrible defeat from becoming a ho2)eless rout. 
He succeeded Rosecrans in command of the army of the 
Cumberland. At Chattanooga, 25th November 1863, 
in many respects the most brilliant battle of the war, 
Thomas 2>layed a most cons2)icuous part. Ins divisions 
under Sheridan, Wood, and Baird carrying Missionary 
Ridge in 8U2>erb style. In Sherman’s advance through 
Georgia in the spring of 1864, Thomas commanded the 
army of the Cunil)erland, consisting of three army 
cor} >8, and numbering over 60,000 men present for 
duty. Thomas handled these with great skill in all the 
engagements and flanking movettients from Chattanooga 
to Atlanta. When Hood broke aw'ay from Atlanta in 
the autumn of 1864, menaced Sherman’s long line of 
communications and eiuleavoured to force Sherman to 
follow him, Sherman determined to abandon his com- 
munications and march to the sea, leaving to Thomas the 
difficult task of taking care of Hood. Thomas hastened 
back with a coiiqjaratively small force, racing with Hood 
to reach Nashville w'here he was to receive reinforcements. 
At the battle of Franklin, 30th November 1864, a large 
part of Thomas’s force, under command of Schofield, 
checked Hood long enough to effect a concentration at 
Nashville. Here Thomas had to organize his force, which 
consistfid largely of quartermaster’s enqdoyes and iin- 
2)rovi8ed troops. He declined to attack until his army 
was ready and the ice wliicii covered the gi'ound had 
melted sufficiently to enable his men to move. Grant 
was impatient of the delay. He sent Logan with an 
order to sujiersede Thomas, and soon afterwards left 
the army of the Potomac, to take command in person. 
Before either arrived Thomas madi< his attack, 15th 
and 16th December 1864, and inflicted on Hood a most 
crushing defeat, so absolute and coiiq)lete that Hood’s 
army never again aj>i)carcd ns a factor in the Civil War. 
For this brilliant victory Thomas was made a major- 
general in the regular army, and recei\ed the thanks of 
Congress. After the termination of the Civil War ho 
served on reconstruction duty in command of military 
dei)artments in Kentucky and Tennessee until 1869, when 
he w’as orderetl to command the division of the Pacific 
with headquai'ters at >San Francisco. He died there of 
apoidex'y, while writing an answer to an article criticizing 
his military caieer, 28th March 1870. 

Thomas was beloved by his soldiers, for whom he 
always had a fatherly solicitude. He was a man of 
solid rather than brilliant attaininente : he remained in 
the army all his life, and never had any ambitions outside 
of it \ his mind acted deliberately, and his temperament 
was somewhat sluggish ; but his judgment was remarkably 
accurate, his knowledge of his profession was complete 
in every detail, and when he had finally grasped a 
problem, and the time arrived for action, he could strike 
with extraordinary vigour and rapidity. The only two 
battles in which he had no immediate superior — Mill 
Springs and Nashville, one at the beginning and the other 
at the end of the war — w^ere signM victories, without 
defect and above criticism. His service during the 
intervening three years of almost incessant conflict and 
manoeuvring was marked by loyal obedience to his 
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saperiors, skilful command of his subordinates, and I 
successful accomplishment of every task entrusted to 
him. (f, V. G.) 

Thomasi Theodore (1835 ), American 

musician, was born in Esens, Germany, 11th October 
1835, His early musical training was received chiefly 
from his father. His career began early, for at the 
age of six he made his first public appearance as a 
violinist. Four years later he was taken to America by 
his parents, and yhen only fifteen years old (1850) wfis 
first violin in the orchestra that accompanied Jenny Lind 
in her American tour. From 1855 to 1869 he took part 
in a series of chamber music concerts in Now York. In 
1867 he organized the Thomas Orchestra, and it is in 
the capacity of orchestra conductor that he made his 
reputation. His orchestra made its first tour in 1869, 
and continued to give concerts in various American cities 
until it was disbanded in 1888. During most of the 
seasons from 1877 to 1891 he was conductor of the New 
York Philharmonic Society, and from 1862 to 1891, of 
the Brooklyn Philharmonic Society. He was director of 
the Cincinnati College of Music, 1878-81, conductor of 
the American Opera Company, 1885-87, and for a 
quarter of a century (1873-98) the conductor of the 
biennial May festivals at Cincinnati. In 1891 he rc> 
moved to Chicago, and was subsequently the conductor 
of the Chicago Orchestra. In 1893 he was musical 
director of the Columbian Exposition in that city. His 
ability as a conductor has had an im})ortant influence in 
the elevation of public taste for music in America. 

Thomasvillei a city of Georgia, U.8.A., capital 
of Thomas county, in the southern part of the state, on 
a line of the Plant Railway system, and on the Tifton, 
Thomasville, and Gulf Railway, at an altitude of 250 feet. 
It is known as a winter resort for Northern people. 
The surrounding country produces much cotton and early 
vegetables and fruit, the latter being raised mainly for 
Northern markets. Population (1880), 2555; (1890), 
6514; (1900), 5322, of whom 69 wore foreign-born and 
3296 negroes. 

ThOltipSOI1| a town of Windham county, Con- 
necticut, U.S.A., with an area of 50 square miles of 
hill country, traversed by French riverj and by a line of 
the New York, New Haven, and Hartford Railroad, in 
the north-eastern i»art of the state. It contains several 
villages, among which are Thompson, West Thompson, 
MechaniesviUe, Grosvenordale, North Grosvenordale, and 
Quinebaug. Population (1880), 6051 ; (1890), 6580; 
(1900), 6442, of whom 2914 were foreign-bom. 

Thompson, Sir Henry, Babt. (1820 ), 

English surgeon, was born at Framlingham, Suffolk, on the 
6th of August 1820. His father wished him to enter busi- 
ness, but circumstances ultimately enabled him to follow 
his own desire of becoming a physician, and in 1848 he 
entered the medical school of University College, London. 
There he had a brilliant career, and obtained his de^^ at 
London University in 1851 with the highest honours in 
anatomy and surgery. In 1853 he was appointed assist- 
ant surgeon at University College Hospital, becoming full 
surgeon in 1863, professor of clinical surgery in 1866, and 
consulting surgeon in 1874. In 1884 he became pro- 
fessor of surgery and pathology in the Royal College 
of Surgeons, which in 1852 had awarded him the 
Jacksonian prize for an essay on the Pathology and 
Treatment of Stricture of the Urethra^ and again in 1860 
for another on the He^ih and Morbid Anatomy of the 
Proeiate Gland, These two memoirs indicate the de- 
partment of medical practice to which he devoted his 
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main attention. Specializing in the surgery of the genito- 
urinary tract, and in particular in that of the bladder, he 
went to Palis to study under Civialo, who in the first 
quarter of the 19th century proved that it is possible to 
crush a stone within the human bladder, and after his 
return he soon acquired a high reputation as a skilful 
operator in that class of disease. In 1863, when the 
King of the Belgians was suffering from stone, he was 
called to Brussels to consult in the case, and after some 
ditficulties was allowed to jierforai the operation of litho- 
trity : this was quite successful, and in recognition of his 
skill Thompson was appointed surgeon-extraordinary to 
the king, an appointment which was continued by 
Leopold II. Nearly ten years later ho carried out a 
similar o()eration on the Emj>eror Napoleon, w'ho, how- 
ever, died four days after the second crushing, not from 
the surgical interference, as was proved by the post-mortem 
examination, but from uraemic i)oi8oning. Besides 
devising various operative improvements in the treat- 
ment of the disorders \vhich were his speciality. Sir 
Henry Thompson wrote various books and papers dealing 
witli them, including Clinical Lectvre^ on PiseaseR of the 
Urinary Orgamy Practical Lithotoniy and Lithoirityy 
Tnmmirs of the Bladdery Suprapubic JAthotumy, and 
Preoentive Treatment of Calcuhme Di»eaB€. Among 
other books of a medical character that came from his 
pen were Food and Feeding^ and Diet in Melation to Age 
and Activityy both of which passed through a number of 
editions. In 1874 he took a foremost part in founding 
the Cremation Society of England, of which he w^as the 
first }>resident ; and not ordy was he active in urging the 
advantages of cremation as a means of disj)osing of the 
l)ody after death, but also did much towards the removal 
of the legal restrictions by which it was at first sought 
to prevent its practice in England. On various occa- 
sions ho denounced the slackness and inefficiency of the 
methods of death-certification prevalent in Great Britain, 
and in 1892 his agitation was instrumental in procuring 
the appointment of a Select Committee to intpiiro into the 
matter ; its report, published in the following year, in 
great measure confirmed his criticisms and approved the 
remedies ho suggested. But medicine and hygiene by no 
means exhaust the list of Sir Henry Thompson’s activities. 
In art he is an accomplished sketchor, and, moreover, an 
amateur of painting whose pictures have been hung at 
the Royal Academy and the Paris Salon. About 1870 he 
l>egan to get together his famous collection of china, in 
particular of old blue and white Nanking; this in time 
became so largo that he could no longi'r find room for it, 
and most of it was sold. A catalogue of it, illustrated by 
himself and Mr James Whistler, was published in 1878 
In his famous octaves ho may be said to have elevated 
the giving of dinner parties into a fine art. The number 
of courses and of guests was alike eight, and both were 
selected with the utmost care and discrimination to pro- 
mote the “feast of reason and the flow of soul.” In 
literature, in addition to more serious works, he produced 
two novels — Charley KingBiorjUe Aunt (1885) and All But 
(1886) — which mot with considerable success. In science 
he became a devotee of astronomy, and for a time main- 
tained a ])rivate observatory in his house at Molescy. He 
further did much to promote astronomical study in Great 
Britain by presenting Greenwich Observatory with some 
of the finest instruments now among its equipment, his 
gifts including a photoheliograph of 9-inch ajjerture, a 30- 
inch reflecting telesco})e, and a largo refracting telescoj^e 
having an object-glass of 26 inches diameter and a 
focal length of 22J feet. The offer of the last instrument 
was made in 1894. Its manufacture was undertaken 
by Sir Howard Grubb of Dublin, and its erection was 
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completed in 1897. It added greatly to the inatrumental 
resources of Greenwich, especially for photographic work, 
and its importance may bo gauged from the fact that both 
in aperture and focal length it is double the size of any 
instrument possessed by the observatory at the time it 
was put in place. That Sir Henry Thompson, who was 
knighted in 1867, received a baronetcy in 1899 was prob- 
ably not unconnected with the presentation of this 
telescope to the national observatory. 

Thomserii Qrfmur (1820-1896), Icelandic 
l)oot and man of letters, was born in 1820. came in 
1837 to the University of Copenhagen, where he first studied 
law and 2 )hilology, but later, philosophy and sesthetics. 
Ho became an enthusiastic follower of the Pan-Scandi- 
navian movement, although this was not generally favoured 
by his countrymen. After some years of foreign travel, 
in 1848 he entered the Danish diidomatic service, and 
remained in it till 1851, when he returned to Co^ten^gen, 
where ho became the chief of one of the de|)artmenis of 
the Danish Foreign Office. He retired in 1866, and then 
went back to Iceland, where he jmssed the rest of his life, 
active in the politics and the literature of his native island. 
He died in 1896. He is the l>cst ballad poet Iceland 
has jiroduced. His poems are unaffected and mostly free 
from rhetoric, the besetting sin of Icelandic poets. His 
subjects are principally taken from Icelandic or Scandi- 
navian history and mythology. He is very unlike most 
of his contemporaries, both in style and thought: he 
is Icelandic to the core, and on that account is pcrha 2 )S the 
modern Icelandic poet most apjjreciated by foreigners. 
Besides his poems (two separate collections, Keykjavxk, 
1880, and Copenhagen, 1895), he is the author of numerous 
critical and historical essays in Icelandic and Danish, and 
some larger works in Danish, of which his dissertation on 
Lord Byron (Copenhagen, 1845) deserves to be mentioned. 
Grlmiir Thomsen was a warm admirer of Greek literature, 
and translated a great number of poems from that language 
into Icelandic. (s. Bl.) 

Thomsorii Jamas (1822-1892), British physicist 
and engineer, was born in Belfast on the 16th of February 
1822, and, like his younger brother, Lord Kelvin, at an 
unusually early age began to attend the classes at Glasgow 
University, wWo his father had been a 2 ) 2 )oiuted professor 
of mathematics in 1832. After his graduation he decided 
to study civil engineering, and for that purpose became a 
pupil in several engineering offices and worlu successively ; 
but ill-health obliged him to leave them all, and ho had 
finally tp acce 2 )t the fact that an occupation involving 
physical €sertion was out of the question. Accordingly, 
from about 1843, he devoted himself to theoretical work 
and to mechanical invention. To this period belong his 
well-known researches in thermodynamics, which enabled 
him to 2 >rodict by the application of Carnot’s theorem 
tliat the temperature of the freezing-point of substances 
which expand on solidifying must be lowered by the 
application of pressure, the reverse being the case with 
eubstancea ^hich contract on solidification ; and he was 
able to calculate the amount by which a given pressure 
lowers the freezing-point of water, a substance which 
expands on solidification. His results wore experimentally 
verified in the physical laboratories of Glasgow University 
under Lord Kelvin’s direction, and were afterwards applied 
to give the explanation of regelation which is now generally 
accepted. In 1861 he extended them in a paper on 
crystallization and liquefaction as influenced by stresses 
tending to change of form in crystals, and in other studies 
on the change of state he continued Andrews’s work on 
the liquid and gaseous states of matter, constructing a 
therm^ynamic model in tiiree dimensions to show the 


relations of pressure, volume, and tempmture m a sub- 
stance like carbonic acid. With regard to his inventions, 
he devised a clever feathering mechanism for the paddles 
of steamboats when only a boy of sixteen, and later turned 
his attention to water en^nes. In 1850 he patented his 
“ vortex water-wheel,” and during the next Aree or four 
years carried on inquiries into the properties of ** whirling 
fluids,” which resulted in unproved forms of blowing-fans 
and water-turbines and in the invention of a centrifugal 
pump. Settling in Belfast in 1851, he was selected to be 
the resident engineer to the Belfast Water Commissioners 
in 1853, and four years later became professor of civil 
engineering and surveying in Queen’s College, Belfast. 
Thence he removed in 1873 to Glasgow as successor to 
Macquorn Bankine in the chair of engineering in the 
university, and retained this position until 1889, when 
the failure of his eyesight compelled him to resign. He 
died on the 8th of May 1892. Among other subjects 
which he worked at, in addition to those already mentioned, 
were the exjjlanation of the parallel roads of Glen Hoy 
and of the prismatic structure seen at the Giant’s Cause- 
way; the flow of water in rivers, in which, during 1876 
and following years, he studied the origin of windings in 
alluvial 2 )lains and made many experiments with the aid 
of artificial rivers ; and the currents of atmos 2 >heric circu- 
lation, which afforded him the material for the Bakerian 
lecture of 1892. 

Thomson, Joseph (1858-1895), African ex- 
plorer, was bom on 14th February 1858 at Penpont, 
Dumfriesshire. In 1868 the family removed to Qatelaw- 
bridge, whore young Thomson was soon attracted by the 
natural curiosities and historical associations of Nith^ale. 
In 1875 he went to Edinburgh University, where he paid 
jiarticular attention to geology and botany, and after 
completing his course in 1878 he was appointed geologist 
and naturalist to the Koyal Geographical Society’s 
exi^edition to East Central Africa under Keith Johnston. 
The latter died at Behobeho, between the coast and the 
north end of Lake Nyasa, 28th June 1879, and Thomson 
then took command. Though very young, his coolness 
and tact wore remarkable, and he successfully conducted 
the expedition across the desolate region of Uheh^ and 
Ubena to Nyasa, and then by a hitherto unexiJored 
track to Lake Tanganyika, where he settled the moot 
question of the Lukuga outlet. After enduring terrible 
hardships among the Warua, he returned through 
Bagamoyo, reaching London in August 1880. In £e 
following year he published an account of his travels, 
under the title To t/ie Central African Lakes and Back, 
About this time the sultan of Zanzibar, being anxious to 
develop certain BUp 2 )OBed coal-beds on the river Bovuma, 
was advised to obtain independent expert opinion as to 
their value. Apiffication was made to Thomson, who 
undertook to survey them, and started from Mikindani, 
17th July 1881. The coal, however, turned out to 
be merely bituminous shale, and Thomson, on his return 
to Zanzibar, had to endure much delay and vexation 
through the sultan’s chagrin. For a considerable time 
the explorer had directed his attention to Masai-land, that 
wild region occupied by a powerful tribe of intractable 
savages, and Gordon li^ already pointed out that the 
true route to the head-waters of the Nile lay through that 
territory. In 1882 the Boyal Geographic^ Society took 
up the question, and requested Thomson to report on the 
inacticability of taking a caravan through the Masai 
country, wUch no European had yet been able to 
penetrate beyond Mount Kilimanjaro. By undaunted 
courage and great resourcefulness he succeeded in cross- 
ing the Njiri desert and exffioring the great Bift 
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Thence he went with a picked company through Lykipia 
to Mount Kenia, emerged on Lake Baringo, and shortly 
afterwards traversed the unknown region lying between 
this lake and Victoria Nyanza. The account of this 
adventurous journey appeared in 1884, under the title 
of Through Masaiiand^ and it is a classic in modern 
travel. The hardships and anxieties attendant on such 
a career now began to tell upon Thomson's exceptionally 
hardy constitution, but he undertook an expedition to 
the Niger for the^National African (afterwards the Iloyal 
Niger) Company, and succeeded by his energy in con- 
cluding valuable commercial treaties with the sultans of 
Sokoto and Qandu. In 1888, by way of recreation, ho 
travelled through southern Morocco and 6xi)lored a 
portion of the Atlas range, and published the results 
in the following year, under the title TraveU in the Atlas 
and Southern Morocco, Twice again he visited Africa, 
proceeding in 1890-91 to the Zaml^zi for the British 
South Africa Company, on w^hich occasion he mot Mr 
Rhodes; and again in 1893 to South Africa, this time 
in search of health. His journey in 1890-91 had proved 
disastrous to a constitution already undermined, and 
after a short sojourn he returned to London, where he 
died on 2nd August 1895. The accounts of his minor 
travels were published in magazines or in the Proceed- 
ings of the Royal Geographic^ Society, l^liomson was 
endowed wdth a special genius for the observation of 
the natural features of a country. His methods of 
dealing with aborigines were so gentle and persuasive 
that his expeditions never had recourse to arms, and 
he covered so much unknown ground that he will ju*o])- 
ably remain the last great geographical pioneer of African 
exploration.^' (a. f. b.) 

Thomson, William (1819-1890), English 
divine and logician, was born ou 11th February 1819 at 
Whitehaven, in Cumberland. He was sent to Shrewsbury 
School, whence he proceeded to Queen's College, Oxford, 
of which he became a scholar. Ho took his B.A. degree in 
1840, and was soon afterwards made fellow of his college. 
He was ordained in 1842, and worked as a curate at Cud- 
dosdon, under the eye of the then bishop of Oxford. In 
1847 he was made tutor of his college, and in 185.3 he 
delivered the Bainpton Lectures, his sulijcct being “ The 
Atoning Work of Christ view^ed in Relation to some 
Ancient Theories.” These lectures established his reputa- 
tion, being thoughtful and le<arned, and they did much 
to clear the ground for the subsequent discussions ou the 
doctrine of the Atonement, with which theologians are 
familiar. But Dr Thomson's activity was not confined to 
theolo^. He was made follow of the Royal and the 
Royal Geographical Societies. He was examiner in logic 
and mental science for the Society of Arts. He wrote 
a treatise on Pure and Applied Logic^ which immediately 
became popular, and soon reached a second edition. He 
sided with the party at Oxford which favoured University 
reform, but this did not prevent him from being appointed 
president of his college when the post became vacant in 
1855. In 1858 he was made preacher at Lincoln's Inn, 
and there preached some striking sermons, a volume of 
which he published in 1861. In the same year he edited 
Aids to Faith, a volume written by eminent divines in 
^position to the famous Essays and Reviews, which, with 
its advanced liberal sentiments, had stirred up a great 
storm in the Church of England. In December of 
that year, in recognition of the services he had rendered 
to the cause of orthodoxy in the Church, he was ap|)ointed 
to the see of Gloucester and Bristol, which had liocome 
vacant, and within a twelvemonth he was elevated to 
the archiepisco|Md see of York. In this position Dr 
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Thomson, whose orthodoxy was of what may be called 
the Moderate type, excited the fierce indignation of the 
High Church party by the support he ga'\'e to the passing 
of the Public Worship Regulation Act, and, as president of 
the Northern Convocation, he came frequently into sharp 
collision with the Lower House of that body. But if he 
incurred the hostility of the High Church i^rty among 
the clergy, he w'a.s admired by the laity for his strong 
sense, hus clear and forcible reasoning, and his wide 
knowledge, and he remained to the last a jKiwer in the 
north of England. In his later years he published an 
address read Inifore the members of the Edinburgh Philo- 
sophical Institution (1808), one on Design in Nature, for 
the Christian Evidence Society, which reached a fifth 
edition, various charges and jmstoral addresses, and ho 
was one of the projectors of Tltc Speakei 's Canmentary, 
He died on 25th December 1890. (j. j. l*.) 

ThonflfWftf a district in the Irrawaddy division of 
Lower Burma. It was formerly in the Pegu division, 
and contained 5413 square miles. Increase of poimlation 
and of cultivation, however, led to its reduction in size, 
and a portion was taken from it in 189G to form the 
district of Myaungmya. In 1898-99 the district had an 
area of 3470 square jniles, and a populati(m (1891) of 
3.33,443 ; (1901), 482,680. The re^ellue paid in 1898“ 
1899 by 971 villages was Rs.30,64,920. The popula- 
tion w'as made up in 1801 of 316,841 Buddhists and 
Jains, 3508 Hindus, 2769 Mahommedans, 1073 aWi- 
giiies (mostly Karens), and 9252 Christians, of whom 
8954 were natives (mostly Karens). Of a total acreage 
of 2,220,800, there wore 788,065 acres cultivated in 
1898-99; 651,918 acres were not available for cultiva- 
tion ; 31,560 acres were under forest ; 685,577 acres 
were cultivable ; ami there were 60,680 acres of current 
fallow. The rainfall in 1898 -99, taken at Maubin, was 
96*67 inch(5S. Yaiidoon (20,235 inhabitants) and Maubin 
(5327) were the chief towns. Maubin is the hcadiiuarters 
of the district, and has been a municipal town since 1888, 
with fifteen of a committee, eleven of whom are elective. 
The steamers of the Irrawaddy Flotilla Company call at 
Maubin and Yandoon. 

Thorbecke, Jan Rudolf (1798- 1872), 
Dutch statesman, was born at Zwolle, in the j>rovincc 
of Overijssel, 14th January 1798. Thorlx*cke was of 
German extraction, his grandfather, Heinrich IliorUjcke, 
having settled in Overijssel tow'ards the end of tJie l7th 
century. Little is known of his youth, lM*yond the fact 
that he was s«mt in the year of Waterloo to AmsUTdam 
for his education. For two years he stayed with a 
Lutheran clergyman of the name of Sartorius, whilst 
atttujding the lectures of the Athcii&um Illustre. In 
1817 he commenced his studies at Leyden University, 
proving a brilliant scholar, and twice obtaining a gold 
medal for his f>rize essays. In 1820 he obtained the 
degrees of Lit.D. and LL.D. In the following years 
Thorbecke undertook a journey of research and study in 
Germany, staying at most of her famous universities, and 
making the acquaintance of his best-known contcmijoraries 
in the Fatherland. At Giessen he lectured as an extra- 
ordinary professor, and at Gottingen, in 1824, published 
his treatise, Ueber das W€se7i dev Geschichte. After his 
return to Amsterdam in 1824 Thorbecke wrote his first 
political work of any importance, Redenkingen aangaaide 
het Recht en den Stoat (“ Objections anent Law and the 
State ”), wliich by its close reasoning and its legal acumen 
at once drew attention to the young Ijarrister, and pro- 
cured him in 1825 a chair as professor in Ghent University. 
Here he wrote two pamphlets of an educational character 
before 1830. The Belgian revolt of that year forced 
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Thorliecke to resign his position at Ghent, and he 
subsequently went to Leyden. He did not approve of 
the Belgian movement, nor of the part that Europe played 
in it, and published his views in three pamphlets, which 
apjieared in the years 1830 and 1831. In 1831 he was 
appointed professor of jurisprudence and political science 
at Leyden University. In that ca]»acity, and, l)efore his 
appointiriont at Loyden, as a lecturer on ])olitical science, 
histoy, and economics at Amsterdam, he gained great 
reputation as a political reformer, particularly after the 
jmblicatiou of his standard work, Aanteekeningen op de 
Orondwet (“Annotations on the Constitution” 1839; 
second edition, Amsterdam, 1841-43), which became the 
text-book and the groundwork for the new Reform Party 
in Holland, as wliose loader Thorbecke was definitively 
recognized. Thorbecke’s political career until his death, 
which occurred at The Hague, 4th Juno 1872, has been 
sk.!tched under Holland : History, Thorbecke’s speeches 
in the Dutch Legislature were published at Deventer in 
six volumes (1867-1870), to which should lie added a 
collection of his unpublished speeches, printed at Gronin- 
gen in 1900. The first edition of his Hutorisclie ScJtetsen 
(“ Historical Essays ”) was issued in 1 8G0, the second in 
1872. At Amsterdam tlicre apjKsared in 1873 a highly 
interesting Correspondence with his academy friend and 
lifelong political adversary Grocn Van Prinstcrer (^r.t*.), 
which, although dating back to the early 'thirties, throws 
much light on their subsequent relations and the i)oli- 
tical events that followed 1818. Of Dutch sttitesmen 
during the Najioleonic period, Thorbecke admired Falck 
and Vail Hogeiidorp most, whose principles he strove to 
emulate. Of Van Hogondoiqi's Essays and Speeches^ in- 
deed, he published a standard edition, which is still highly 
valued. Tliorlxjcke’s speeches form a remarkable continua- 
iio:i of Van Hogendorp's orations, not only in their style, 
bat also in their train of thought. Thorbecke's funeral 
furnished the occasion for an imposing national demon- 
stration, which showed how deeply ho was revered by all 
classes of hisxsountrymon. In 1876 a statue of Thorbecke 
was unveiled iu one of the squares of Amsterdam. 

Thorbccke’s gifts and public services as a statesman 
have been as fully recognized as his political genius has 
been. As an orator and writer his style was clear 
and forcible. His very dogmatism brought him many 
enemies, but at times, eB|)ecially when he went in 
advance of his time, he was a much misunderstood man. 
These misunderstandings, frequently wilful, extended often 
beyond the domain of pure politics. Tlius, by his 
enemies Thorbecke was often held up to scorn as a pure 
materialist, and no friend of the fine arts, because at a 
sitting of the States General in 1862 he had said that it 
is not the duty of the State, nor in the true interest of art 
itself, for the Government to “ protect ” art, since all State- 
aided art must be artificial, like any forc^ plant. This 
was popularly condensed into the aphorism, yet current in 
Holland, that “Art is not the business of the Govern- 
ment,” «and Thorbecke was condemned as the author of 
it. Again, his adversaries used to call him a dangerous 
demagogue. As a matter of fact, there was no more 
ardent royalist than Thorbecke. He believed in consti- 
tutional monarchy, as offering the best guarantees both 
for sovereign and people, and he was bitterly opposed 
to all forms of State Socialism. Long before his death 
he realized that he had outlived his own principles, and 
many of his former admirers had commenced to dub 
him a “ rank Conservative,” whose political aims and 
reforms were no longer adequate. But Thorbccke’s 
life-work will endure, and the Dutch Constitution of 
1887 practically embe^ied his principles, as laid down 
in the Constitution of 1848. The former is the 
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outcome of the latter, and could not have been made 
without it. 

The best biographioal sketch of Thorbecke we owe to the late 
Professor Buys, his principal scholar and devoted friend, whose 
biography ap|teared m 1876 at Tiel. Another biography which 
deserves mention was issued in the same year at The Hague, from 
the pen of Dr J. A. Levy, an Amsterdam la^^yer. (h. ti.) 

Thorili a fortified town of Prussia, province of 
West Prussia, on the right bank of the Vistula, 87 miles 
by rail north-east of Posen. The new garrison church 
(1897), the church of St James’s (1309), a good specimen 
(in Gothic brick) of the architecture of the Teutonic 
Knights; the Junkerhof, restored in 1883; the Coper- 
nicus monument (1853), the inunici]^al museum in the 
town hall, and the synagogue are the chief arcliitectural 
features. Poymlation (1885), 23,906; (1895), 30,314; 
(1900), 29,626. 

ThornAby*On-T008| a municipal borough and 
railway station in the Cleveland parliamentary division of 
the North Riding of Yorkshire, England, opposite Stock- 
ton-on-Tecs (with which it is connected by a bridge), on 
the river Tees. The town was formerly known as South 
Stockton, and is still included in the parliamentary borough 
of Stockton, but was incorporated as a separate municipal 
borough in 1892. In the same year the town hall was 
completed. There are blast furnaces, iron foundries, 
engineering works, iron shipbuilding yards, extensive saw- 
mills, fiour-mills, and a manufacture of “ blue and white ” 
lottery. Population (1881), 10,852; (1891), 15,637; 
(1901), 16,053. 

Th6roddsen, J6n ])6r 9arson (1819-1868), 

Icelandic poet and novelist, was bom in 1819, at lley- 
khdlar in >vestern Iceland. He studied law at the Univer- 
sity of Copenhagen, entered the Danish army as volunteer 
in 1848 in the war against the insurgents of Schleswig and 
Holstein, who were aided by Riissia and other German 
states. He went back to Iceland in 1850, became sheriff 
(s^slumatStir) of Barb’asirandarsysla, and later in Borgar- 
fjar?5ars3fsla, where he died in 1 868. He is the first novel- 
writer of Iceland. Jonas Hallgrlmsson had led the way 
by his short stories, but the earliest veritable Icelandic 
novel was J6n Thdroddsen’s Piltur og Stulka (“Lad and 
Lass ”), a channing jneture of Icelandic country life. Still 
better is JWaSwr og Kona (“Man and Wife ”), published 
after his death by the Icelandic Literary Society. He had 
a great fund of delicate humour, and his novels are so 
essentially Icelandic in their character, and so true in 
their descriptions, that he is justly considered by most of 
his countrymen not only as the father of the Icelandic 
novel, but as the best novelist Iceland has produced. 
His |K)ems, mostly satirical, are deservedly popular: he 
follow's J6nas Hallgrlmsson closely in his style, although 
he cannot reach him in lyrical genius. (s. Bl.) 

Thr00 RiV0r0, a city and port of entry of Quebec, 
Canada, at the confluence of the rivers Bt Maurice and St 
Lawrence. The principal development of trade has been 
the result of utilizing the immense waterqx>wer of the St 
Maurice at Shawanegan, Grand Mere, and other falls for 
the manufacture of wcod-pulp. Population (1891), 8334 ; 
(1901), 9981. 

Thrinff, Edward (1821-1887), one of the most 
distinguished schoolmasters of the 19th century, was the 
son of John Gale Dalton Thring, rector of Alfor^ Somer- 
set, and was born 19th November 1821. His elder brother 
was Henrv Thbino (bom 1818), the distinguished Parlia- 
mentary counsel (1868-1886), who was made a peer as 
Baron Thring in 1886. Edward w^as educated first at 
Ilminster grammar school and afterwards at Eton, where 
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he became head of the school, and Captain of Montem in 
1841, the last occasion on which that ancient festival was 
celebrated. He then entered King’s College, Cambridge, 
won the Person prize for Greek, and was elected fellow. 
At that time King’s College scholars retained the privi* 
lege of proceeding to a degree without examination, but 
Thring thought the maintenance of this usage inex|)edlent 
in the interests of learning and wholly indefensible in 
principle, and his vigorous protests against it aroused 
lively academic controversy, and became eflfective in 1851, 
when it was abolished. On leaving the university in 
1816 he was ordained, and served for a short time as 
curate in Gloucester. Here he took remarkable interest in 
the elementary school of the parish, and ever afterwards 
attributed much of his professional success and his insight 
into educational principles and methods to the experience 
he had acquired in imparting the humble rudiments of 
learning to the children of the poor. After an interval of 
two or three years, spent partly in private tuition and 
partly as curate at Cookham Doan, he married in 1853 a 
daughter of Carl Koch, commissioner of customs at Bonn, 
and was elected to the mastership of Uppingham School, 
a post which he retained until his death in 1887. That 
school had been founded in 1581, was slenderly endowed, 
poorly housed, and little known. Thring found only 
twenty-five boys in it, but ho succeeded in raising it 
both in numbers and repute to a position in the first rank 
among English public schools. He had a strong convic- 
tion that there should be a limit to the numlxjr of ]>upils 
entrusted to the care of one head-master, and he fixed that 
limit at 300, although, owing to the increasing popularity 
of the school, ho was under strong tem])tation to exceed it. 
Little by little he surrounded himself with a loyal staff 
of masters, raised money for the building and equii)ment 
of a noble school -room and chapel, besides class-rooms 
and eleven boarding-houses. Among the distinctive 
features of his plans and achievements were : (1) his strong 
sense of the need for a closer study of the characteristics 
of individual boys than is generally found possible in large 
public schools; (2) his resolute adherence to the dis- 
cipline of the ancient languages, in connexion with Englisli, 
as the staple of a liberal education ; (3) his careful pro- 
vision of a great variety of additional employments and 
interests, in studies and in games, to suit the a].>titudes of 
different pu})ils ; (4) the value he attached to the lesthetic 
side of school training, as evinced in the encouragement he 
gave to music and to drawing, and to the artistic decora- 
tion of the school-rooms ; and above all (5) his rebellion 
against mere routine, and his constant insistence on the 
moral purpose of a school as a training-ground for char- 
acter, rather than as a place solely concerning itself with 
the acquisition of knowl^ge. The vigour and intrejudity 
of his character were conspicuously shown in 1875, when 
an outbreak of fever made Uppingham for a time untenable, 
and when, at a few days’ notice, he took a disused hottsl 
and some boarding-houses at Borth, ou the Cardiganshire 
coast, and transported the whole 300 boys, with 30 masters 
and their households, to it as to a city of refuge. Here the 
school was carried on with undiminished and even fresh 
zest and efficiency for fourteen months, during which 
needful sanitary measures were taken in the town. 

Unlike Arnold, with whose moral earnestness and lofty 
educational aims ho was in strong symimthy, he took little 
or no part in outside controversies, })olitical or ecclesiasti- 
cal. All the activity of his life centred round the school. 
His was the first public school to establish a ^mnasium, 
and the first to found a town mission in a district of South 
London, with a view to interest the boys in an effort to 
improve the social condition of the poor. He took the 
first step in 1869 in the formation of the Head Masters’ 
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Conference, an institution which has ever since done much 
to suggest improvements in method and to cultivate a 
sense of corporate life and mutual helpfulness among the 
teachers in the great schools. And in 1887 he took the 
bold and unprecedented step of inviting the Association 
of Head Mistresses to Uppingham, and giving to thorn a 
sympathetic address. He also formed an association in 
Uppingham, with lectures, cookery classes, concerts, and 
other aids to the intellectual and social improvement of 
the residents of the little town. He gave valuable evidence 
before the Schools Inquiry Coininission of Lord Taunton 
in 1866, but it was very characteristic of him that he 
dreaded the intrusion of public authority^ whether that 
of royal commissioners or of the legislature, into the 
domain of the school, wherein he thought it indispensable 
that the liberty and personal inventiveness and enthusiasm 
of teachers should have full scope and bo hindered by no 
ofiicial regulations. 

His contributions to literature were not numerous, but 
were all closely connccU'd with his work as a school- 
master. They were : TtumghU on Lift ^vience, 1869, 
written under the assumed name of Benjamin Place; 
Mducation and School ^ 1864 ; The Theory and Practice of 
Teaching^ 1883 ; Uppingham School Ser money 1858 ; The 
Child's Grammar y 1852 ; The Princijdes of Grammar y 
1868 ; Exercises in Grammatical Analysisy 1868 ; School 
SongSy 1858 ; Borth LyrieSy poems and translations, 1887 ; 
and a volume of Miscellaneous Addressesy published after 
his death in 1887. 

The fullest account of his life is that written by Professor 
G. R. Parkin of (!Janada, 1898, containing cojuoum extracts 
from his diary and letters, A Me^nory of Edward Thring ; 
and Uppingham by th^ Seay written by J. H. ^krine, the 
warden of Olciialmond, who was first a puj)il and after- 
wards an assistant master at the school, })rosiMit8 a vivid 
and attractive picture of Thring’ s active life, and an affec- 
tionate and yet discriminating ostiiiiato of his character. 
Other particulars may be found in the chaj>ter devoted 
to his biography in Sir Joshua Fitch’s Educational Aims 
and MethodSy and in Edward Thringy Teacher and Poet, 
by Canon H. D. llawnsley. (j. o. F.) 

Thun - Hohenstoln.— The family of Thun- 
Hohenstcin, one of the wealthiest of the Austrian nobility, 
which has for more tlian 200 ycjars settled at Tctsclien, 
in Bohemia, has given several distinguished members to 
the Austrian public service. Of the three sons of Count 
Franz, the eldest, Fhikdrich (1810-1881), entered the 
diplomatic service ; after holding other posts he was in 
1850 api)ointed president of the restored German Diet at 
Frankfurt, whore he ropresimtod the anti-Prussian policy 
of Schwarzenberg, and often came into conflict with Bis- 
marck, who was Prussian envoy. He was afterwards 
ambassador at Berlin and 8t PetCTsburg. After his retire- 
ment from the public service in 1863 he supported in the 
Bohemian Landtag and the Austrian Keichsrath the 
federal policy of his brotlier Leo. In 1879 he w^as made 
hereditary member of the House of Lords. In this posi- 
tion he was on his death succeeded by his eldest son 
Franz Anton, who was born in 1847. Like the rest of 
his family, he belonged to tho Federalist party, and his 
appointment in 1889 as governor of Bohemia was tho 
cause of grave dissatisfaction to the German Austrians. 
He took a leading part in the negotiation of 1890 for 
the Bohemian settlement, but the) elections of 1891, in 
which the young Czechs who were opposed to the feudal 
|)arty gained a decisive victory, made his position a very 
difficult one. Contrary to expectation, he show'ed great 
energy in suppressing disorder ; but after the proclamation 
of a state of siege his position became untenable* and in 
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1895 he had to resign. On the resignation of Badeni in 
1898, he was made minister president, an office which he 
hdd for little more than a year, for, tliough ho succeeded 
in bringing to a conclusion the negotiations with Hungary, 
the support he gave to the Czechs and Slovenians 
increased the opposition of the Germans to such a degree 
that parliamentary government became impossible, and at 
the end of 1899 he was dismissed. 

The third son of Count Franz, Leopold or Leo 
(1811-1888), was one of the leading Austrian statesmen. 
After studying at the University of Prague, he travelled 
through Europe, and among other countries he visited 
England, where he became acquainted with James Hope 
(afterwards Hope>Scott) and other leaders of the Trac- 
tarian party. He was much affected by the romantic 
movement and the Ultramontane revival, and after his 
return homo interested himself greatly in the revival of 
Czech language and literature and the growth of the 
B(»hemian national feeling. He formed a personal friend- 
ship with Palacky and others of the Czech leaders; he 
helped in the foundation of schools in which Czech 
should be taught, and sot himself to acf|uire some know- 
ledge of the language. He was also interested in prison 
reform, on which he wrote, and other philanthropic work. 
After serving under Stodion in Galicia, ho was in 1 848, 
after the outbreak of the revolution, ai»pointcd president 
of the administration and acting Stadthalter in Bohemia. 
He had scarcely entered on his duties when the rebellion 
of June broke out in Prague. In order to avoid bloodshed, 
he went down to the insurgents on the barricade, but was 
seized by them, imprisoned, and for some time his life 
was in danger. On his release ho vigorously sup|x>rted 
Windischgriitz, who was in command of the troops, in the 
restoration of order, but thereby lost his popularity and 
was superseded. He still defended the Bohemian national 
movement, and in one of his writings laid down tho 
principle that nationality was one of tho interests outside 
the control of tho State. Notwithstanding this, in 1849 
he accepted ^ office of minister of religion and education, 
which he homln 1860 under the autocratic and centraliz- 
ing administration of Schwarzenborg and Bach. At first 
he threw himself with great energy into the task of 
building up an adequate system of schools. He summoned 
experienced teachers, Protestant as well as Catholic, from 
Germany, established middle and higher schools in all 
parts of tho empire, superseded the antiquated text-books 
and methods of instruction, and enconragod tho formation 
of learned societies and the growth of a professional 
spirit and independence among the teachers. It is notice- 
able that at this time he insisted on tho use of German 
in all schools of higher education. As minister of religion 
ho was to a certain extent responsible for tho concordat 
which again subjected tho schools to the control of the 
Church: to a certain extent he thereby undid some of 
his work for the extension of education, and it was of 
him that Grillparzer said, have to announco a suicide. 
The minister of religion has murdered tho minister of 
education.” * * But during his administration the influence 
of the Church over the schools was really much less than, 
by the theory of the concordat, it would have appeared to 
be. The crisis of 1860, by which the office he held was 
abolished, was the end of his official career ; for the rest 
of his life he was very prominent as the leader of the 
Federalist party in Bohemia. His high social position, 
his influence at Court, his character as well as his un- 
doubted abilities, and learning not often in Austria found 
in a man of hb rank, gave him great influence. Ho 
supported the claims of whemia to a full autonomy ; he 
strongly attacked both the February constitution and the 
atMffletch with Hungary ; what he desired was a common 
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parliament for the'w We empire based on a settlement with 
each one of the territories. With the old Czechs, he refused 
to recognize the constitution of 1867 ; he heli^ to draft 
the declaration of 1868 and the fun^mental articles of 
1871, and took a leading part in the negotiations during 
the ministry of Potocki and Hohenwart. In order to 
found a strong conservative party, he established a paper, 
the Vaterlandf which was the organ of the Clerical and 
Federalist party. It is needless to say that he protested 
against the ecclesiastical legislation of 1867 and 1873. 
Ho married in 1847 the Countess Clkm-Martinitz, but 
there was no issue of the marriage. 

Sco the very full article by Fbaxkfurter in the Allgemeine 
Deutsche Biographies which supersedes his earlier biography. 

(J. W. Hb.) 

Thuret, Qustave-Adolphe (1817-1875), 
French botanist, was bom in Paris on 23r<i May 1817, 
He came of an old Huguenot family, which had sought 
refuge for a time in Holland after the revocation of the 
Edict of Nantes. A trace of Dutch influence still persists 
in the 2 )ronunciation of the family name, in which the 
final t is sounded. Thuret’s mother was brought up in 
England ; English was tlie first language that he learnt, and 
he appears to have retained strong sympathies with Great 
Britain throughout life. As a young man he studied 
for the law ; in his leisure time ho was an ardent musician, 
and it was from a musical friend, de Yillers, that he 
received, in 1837, his first initiation into botany. Begin- 
ning simply as a collector, he scon came under the in- 
fluenoo of Decaisne, whose pupil he became. It was 
Decaisne who first encouraged him to undertake those 
algological studies which wore to become the chief work 
of his life. Thuret twice visited Constantinople in com- 
pany with tho French ambassador, M. de Pontois, and 
was for a time attachtS to the French embassy there. His 
diplomatic career, though of short duration, gave him 
a valuable opportunity of studying the Oriental flora. 
After travelling in Syria and Egypt in the autumn of 
1841, he returned to Franco. Giving up his intention of 
entering the civil service, he retired to his father’s country 
house at Ilentilly, and thenceforth devoted himself to 
scientific research. He had already, in 1840, published 
his first scientific paper, “Notes sur TanthOro de Chara 
et Ics animalcules qu’elle ronferme,” in which he first 
accurately described the organs of motion of the ** animal- 
cules” or s|)ormatozoids of these plants. Ho continued 
his studies of the zoospores and male cells of Algee ar.d 
other Cryptogams, and our exact knowledge of these 
remarkable motile stages in vegetable life is largely due 
to liis labours. He s^ient a great part of his time, up to 
1857, on the Atlantic coast of Franco, assiduously observ- 
ing the marine Algae in their natural habitat and at all 
seasons. In conjunction with his friend ISdouard Borne t, 
he became the recognized authority on this impoi*tant 
group of plants, of which the two colleagues acquired an 
unrivalled knowledge. Their work, while remarkable for 
taxonomic accuracy, was more especially concentrated on 
the natural history, development, and modes of reproduc- 
tion of the plants investigated. The discovery of sexual 
reproduction in seaweeds is almost wholly the work of 
these two men. The researches on the fecundation of the 
Fucacese wero published by Thuret in 1853 and 1855 ; 
the complicated and difficult question of the sexual re- 
production in Florideas was solved by the joint work of 
Thuret and Bomet (1867). These great ffiscoveries — of 
far-reaching biological significance — stand out as the chief, 
but every group of marine Algee was elucidated by the 
researches of Thuret and his coUeague. There are few 
sdentific authors whose work has so com{Jetely stood the' 
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test of sabseqoent investigation and criticism. Thuret’s 
style in expounding his results vraa singularly clear and 
concise ; he was a man of wide education, and ^ssessed 
the power of expressing his ideas with literary skill. Un- 
fortunatdy, much of his best work remained unpublished 
during his life. A portion of the material accumulated 
by Idmself and his colleague was embodied in two mag- 
nificent works published after his death — the Notes 
Alg(^ogigue$ (1876-80), and the still finer jSitvdes Fhyco- 
logiqybes (1878). These volumes, as well as earlier memoirs, 
are illustrated by iSrawings of unequalled accuracy and 
beauty from the hand of the artist Riocreux, whom Thuret 
employ^. In 1857 Thuret removed to Antibes on the 
Mediterranean coast, where, on a once barren promontory, 
he established a botanic garden which became famous 
throughout the scientific world. Since his death the 
Antibes establishment has been placed at the disposal of 
botanical workers as an institute for research. Thuret 
died suddenly, wliile on a visit to Nice, on 10th May 
1875, when ho had scarcely completed his fifty-eighth 
year. He was a man of considerable wealth, who devoted 
his money as freely as his time and labour to the advance- 
ment of science, but his high reputation rests on the 
brilliancy of his personal investigations. 

The host and fullest account of Thurct’s career is that by his 
friend and fellow- worker Hornet, published in the Jnnales dn 
Sciences Naturelles for 1876. An English notice of his life, by 
Pi*ofe88or W. G. Farlow, will bo found in the Journal of Botany 
for the same year, (d. H. S.) 

ThurgfaUi one of the Swiss cantons. Its area is 
387*8 square miles. Of this 327 square miles are 
reckoned as “ productive,” 70 square miles being 
covered with forests, and 7 square miles with vine- 
yards, the remaining 250 being arable or meadow land. 
Of the 60*8 square miles classed as unproductive,” 59*7 
square miles are occupied by the Lake of Constance, The 
population was 104,678 in 1888, while in 1900 it was 
113,221, or 346 inhabitants to the square mile. The 
population is almost exclusively German-speaking, as in I 
1888 there were but 271 Italian-speaking, 195 French- 
speaking, and 61 Ilomonsch-sjHjaking inhabitants. The 
existing cantonal constitution is that of 1869, The 
canton is divided into 8 administrative districts. The 
capital is Fraucnfeld. In 1897 the state revenue of 
Thurgau was 1,874,140 francs (a rise of 43 per cent, 
since 1885), and the state expenditure 1,852,891 francs 
(a rise of 37 J per cent, since 1885), but in 1898 there 
was a deficit of 107,260 francs. The public debt in 1897 
was 2,710,000 francs. 

ThlirleSi an inland town and urban sanitary dis- 
trict in the county of Tipperary, Ireland, on the river 
Suir, 87 miles south-west of Dublin by rail. There is an 
important monthly horse fair, largely attended by English 
and Continental buyers. Population (1891), 451 1 ; (1901), 
4411. 

Thurmanp Allan Qranbary (1813-1895), 

American jurist and statesman, was bom at Lynchburg, 
Va., on the 13th of November 1813. He early attained 
distinction at the Ohio bar, and was elected to the supren^e 
bench of the state (1851). Save his one term in this })osi- 
tion, and a term in Congress (1845-47), he avoided public 
office, though prominent in the Democratic party, till 1869, 
when he was sent to the United States Senate, serving there 
till 1881 . He was recognized as a Democratic le^er in 
the Senate, and served as chairman of the judiciary com- 
mittee, and as a member of the Electoral Commission of 
1877 , A law through which the Government secured 
important advantage in its relations with the bond-aided 
Bacific ndlways was due largely to him, and was commonly 


known as the Thurman Act. In the Democratic conven- 
tions from 1876 onwards he was a candidate for tho Presi- 
dential nomination. In 1888 he was named for Vice- 
President on the ticket with Cleveland, but was defeated 
in the election. He died at Columbus, Ohio, 12th Decem- 
ber 1895. 


Thyrostraccu — As shown by Burmeister in his 
historical review (1834), these animals, comprised by 
Linnaeus in the genus Lepasy first received a more com- 
prehensive title from Cuvier, who called them Cirrhojwda, 
a word strictly meaning tawny-footed. Lamarck in 1809 
altered this into tlie hybrid fonn Cirrhipoda, meaning 
curl-footed, which was subsequently improved into 
Cirripedia or Cirrhipedia. So long as the group was held 
to be a subordinate member of the Entomostraca, this 
term, though not the earliest, was generally accepted. 
The name Thyrostraca, meaning door-shells or valve-shells, 
is now to bo jireferred, as agreeing in termination with the 
titles of the other two divisions, the Malacostraca and 
Entomostraca, from which, in the article Cuustacea, the 
present group has been already distinguished. It may 
conveniently be arranged in tw'o principal sections — tho 
Goiiulna with cirrhiform feet, and the Anomala without 
them. 


Thyrostraca genuina, — It is with tliese that Darwin’s clasnical 
and still essential treatises (Bay Soc. and Balccant. Soc.y 1861- 
1854) are almost exclusively concerned. Therein an order 
Thoracica comprehends the pedunculate Lepadidw, together with 
the operculato and sessile Balauidm and Verrucidfle; a single 
species without cirrhi constitutes the order Apoda, and a single 
s|)ecicB with only three pairs of cirrhi tho order Ahdoininaha. 
Witliin the last Kochltyrme (Noll, 1872) with two species, and 
lUhoglyptcs (AxivinWlMBt 1892) with throe siMJcies, have since been 
included. But H. J. Hausen (JHe Cirripedien der Blanklon-^ 
Expedition, 1899) states that Cryptophialm minutm, for which the 
order Abdoniinalia was founded, has, like Alcippe end other 
Genuina, its cirrhi on the thorax, not, as Darwin wrongly supposed, 
on the abdomen. In place, therefore, of the Abdoiuinalia, it will 
be right to accei t tho family Cryptophialidcp, v. Martens, side by 
side with the Lithogl} ptidie of Aurivillius and the Alcipj»i(la! of 
Gerstacckor. These, with Darwin’s three families aboye meniioned, 
will complete tho section of genuine cirripedes existent, 
Giuvel has recently submitted to the Linuicau Society a rearrange- 
niciit of the Lepiididie, unfortunately using for the liist of his 
new families the })reoccupicd name Anaspidse. It is confusing, 
but not uiiinstructive, to find that within tho Balanid gioup 
such generic titles as Stephanolcpas and Blatylcpas have been 
coined. The vernacular name barnacle, traceaQo to the fable of 
pedunculate cirripedes hatching out iuto berniclc geese, has also 
been transferred to the sessile cirripedes, which are poi»ularly 
known as acorn barnacles. The scientific student may be 
congratulated on the fact that a complete and luminous list of 
all tho recent species of Thyrostraca in botli sections, down to the 
year 1397, has been published by Wcltner (Arch, Kalurg., Jahr. 
§ 63, part i., pp. 227-280, 1898). For fossil species, Woodwards 
Catalogue (f Brit. Foss, CVws/., pp. 187-144, 1877, should be con- 
sulted. Hoek (Challenger Reports, vol. viii., " Cirnpcdin, pp. 
8-11, 1883) gives a brief geological summary down to 1882. 
In that year J. M. Clarke (Amer, Joum, Sci, and Arts, ser. in., 
vol. xxiv. p. 56) added a now species to Plumulites (Barrande, 
1872), remarking that the species in question, F. devonicus, ‘‘is 
interesting in being tho first representative of fossil barnacles from 
the Devonian, Barrande's species of Plumulites and Anati/opsis, 
as well as tho Turrilepis of Woodward, beinc from the U| and 
Lower Silurian, and Plumulites Jamesi (Hall and Whitf., iw. 

1 :: \ ** Rinm Plumulites 


Dudley, did not long enjoy its isolated eminence as tho oldest 
known cirripodc. As pointed out by Dr Bather (Oeol. Mag,, 
decade 4, vol. viii. p. 621, 1901), palajontologists themselves have 
in this branch not very closely followed the progress of their own 
science, since Dr Ruedcinann, in regard to his new lollici^ 
sUuricus, 1901, speaks of “tho enormous gap existing between 
appearance of this Lower Siluric typo 
(RhiBtic) representatives of the ff^nera «ad 

Many species of Scalpellum from the Wenlock shale of Gotland were 
described in 1892 by O. W. S. Aurivillius, who at the same tiiM 
founded the species Pollidpes si^us on an almost mrfect sMd- 
men fwm the Lower Ludlow of Wisby in Swsdon. “ Aurivflhus 
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Fio. 1. — Brachylepas ereUicea 
(Woodward), from Mar- 
gate chalk. 


considered that Pollicipea idgnalus showed a closer anproach to 
the Balanidoe than any other of the Lepadidm, but he, too, in 
ignorance of the Devonian l*roUjbalanm (Whitf.), discoursed need- 
lessly about the gap in the distribution.” Dr Bather justifiably 
anticipates further discoveries, but if, already in Silurian as in 

modern times, the members of 
these families had to pass 
tlirough nauplius and cypris 
stages to maturity, there is 
one “enormous gap” between 
them and the common ances- 
tor of the crustacean class that 
will not be very easily filled. 
To later phylogenetic links an 
addition is offered by Dr Wood- 
ward {QeoL May. , p. 146, 1901), 
who transfers his j^yrgoma, ere- 
twcum, 1865, to a new genus 
Brachylepas (Fig. 1), and a new 
family Braehylejiatiidee, inter- 
mediate between the Rhsetic 
Pollicipea and the modern Jiala- 
nua. Among other fossil genera 
of recent institution, ArchxroUpm^ Lepidoeolem^ Squama^ Btranuni- 
tum^ can only be mentioned as incenlivoH to research. Among 
living forms, added since Weltner’s catalogue, may be noticed 
Koleolepas IVilleyif from the Loyalty Islands (S tabbing, in Willey’s 
Zool. Ileaultat part v., p. 677, 1900). This %va8 found in a Turbo 
shell, occupied also by a Tagurid, and coated with itetinians. The 
cirripodo, which has an elastic peduncle, a crested eupituliim, but 
no valves, and the first cirrhi longer than the rest, sliould stand 
near Jiremolepa,% the name given by Weltner in place of the 
preoccupied Gymrutlmia (Aurivillius). In the genus Scalpeliujn^ 
8. gignnteumf Gruvor(y’mns. Zinn. 8oc.t 
1901) disputes with 8. 8tearnaii (Fig. 2), 

Pilsbry, 1890, whicJi shall be accounted 
the greatest. The latter i.s threatened 
with a new generic name (Chun, Am den 
TUfen dea Weliin£erca^ ]>. 602, 1900). 

The horizontal distribution of bar- 
nacles over all seas is fully explained by 
Darwin. The bathymetric range of sessile 
as well as pedunculate forms down to such 
depths as twelve or eighteen thousand 
feet — Venmea quadrangularia, lioek, 

1900 fathoms ; 8calpellum regiurrit 
Wyville Thomson, 2850 fathoms — is n 
more recent discovery. Oruvel {Cmitri- 
biUion d VUude dea Cirrhi jMea^ 1894) 
found that Species frequenting the sea 
surface or shallow w'ater, notwithstanding 
their feeble powers of vision, cannot live 
long when entirely debarred from light. 

It must therofore bo supposed that 
abyssal forms have gradually acquired 
such tolerance of darkness as makes their 
health independent of the sun. Among 
other singularities of habitat, not the 
least curious is the froodoiii with which some small s^iccios, especi- 
ally in the genus Dichdaapia, occupy the very jaws of largo crus- 
taceans. It is generally stated that cirripedes are confined to salt 
water, and, generally speaking, that is true. But Platylepas bisaex- 
lobata (De lilainville), from the west coast of Africa, is sometimes 
found entirely buried, except its operculum, in the skin of the 
manatee. Now, since it seems this Manaiua aenegalenaia “ freely 
ascends the rivers, frequents the lagoons, and has even been 
captured in Lake Tchad,” we may infer that its parasite travels 
with it. Whether the journey is in any way detrimental to the 
cirripede, those should determine whom opportunity favours. 
Studer {Grmtaceaoftiie Gazelle^ 1882) records BcUmua amphUrUe^ 
Darwin?, from roots and stems of mangroves in the Congo, 
where, he says. “ it follows the mangroves as far as their vegeta- 
tion extends along the stream, to six sea-miles from the mouth.” 
Darwin notes B. improviaua as quite tolerant of water not saline. 
Why the Thyrostraoa, so hardy, so widely dispersed and multi- 
tudinous, and with a history so prolonged, should not have 
made more extended and more independent incursions into fresh 
water remains a problem. 1'hough the Omitholepaa auAralU^ 
Targioni Tozxotti, 1872, found on the tail feathers of a bird, 
represents only Uie qypris-larva of a cirripede, it still shows one of 
the many facilities for disfiersion which these creatures enjoy. A 
striking instance of their abundance is cited by Aurivillius (1894) 
from a report by Captain 0. C. Eckman, who late in the summer 
observed great maseea of Lapoafaacicudaria forming broad belts in 
the North Sea. Aurivillius liimself examined a numpbaek whale 
which had as many as fifty specimens of Coronula diadma on 
each side of its head. He belloves that the cetacean approaches 



Fia. 2.- Bcalpellum 
8lramsii. 

Two-thirds nat. size. 


not only rocks but ships in the hope of freeing itself from ite 
lodgers. Yet the fact that the long, soft C(mchoder7m aurUu/m 
stands exposed on the C&remula^ sometimes ten on one, indicates 
that the whale can have little chance of evicting its tenants, 
even at the expense of rubbing off the eighteen flattened boms 
of its own skin embedded in cavities round the domed base 
of the Coronula shell. The fecundity in tl>e genus Ltpaa has 
struck many observers. Hock {ChoXl. JBcp., vol. x., “Cirri- 
pedia,” 1884) notes that, while in Scalpellum the number of eggs 
may he less than a hundred, “in Lepas anatifera it amounts, bn 
the contrary, to many thousands and tens of thousands.” In the 
same treatise Dr Hoek has useful chapters on the anatomy, 
development, and sexes of the group, with references to the im- 
portant researches since Darwin by Krohn, Claus, Kossmann, and 
others. Francis Darwin, in the life of his father (vol. iii. p. 2, 
1888), says, “ Krohn stated that the stnicturos described by my 
father as ovaries were in reality salivary glands, also that the 
oviduct runs down to the oriiioo described in the Monograph qf (ha 
Cirripedia as the auditory rrnatua,'* Hoek, however, observes 
tliat the interpretation of the glands as salivary is not given bv 
Krohn as his own opinion, hut only riuoted from Cuvier. Hoek 
himself proi^oses to call them pancreatic glands. 

On the ansorbing question of development, T. T. Groom {Phil. 
Trmia.^ vol. clxxxv., 1894) supplies a full bibliography, beginning 
with the pioneers Slabber, 1778 (properly 1769), and J. Vaughan 
ThonqMson, 1830. Groom’s monograph was almost immediately 

S lenicnted by Chun’s chapters on tiie same subject {BihliotJt£ca 
tgica. Heft 19, Lieferung 2, 1895), to which an important 
discussion is contributed by H. J. Hansen (Cirripedien der Plankton- 
Bxp.f 1899). Ho insists bn the value of the upper lip or lahruni for 
generic distinction, and as an aid in affiliating larval forms of 
different stages to their several species. He cites Groom’s evidence 
that larvoB obtained from the egg readily go through one moult in 
the aquarium, and the known fact that the last larval stage is 
marked by a longitudinal series of six pairs of immovable spines or 
processes. He considers, tlien, that by a judicious comparison of 
larval forms with these two easily determinable stages the poverty 
of existing information on the subject may he gradually, if labori- 
ously, diminished. The large and peculiar Archizoea yigas of 
Dohrn must, he thinks, belong to the Lepadidte as a larva in the 
last stage, but not, as v. Willemoes Sulim supposed, to Zepaa 
auatraliay or even to the genus Zepaa at all. 

Thyroatraca anomala. — This section commises Darwin’s Aiioda, 
the footless, Lilljeborg’s Suctoria, called by Fritz MUller the Khizo- 
cephala, or rootlet-headed, and the group to which Lacaze-Duthiers 
gave the alternative names Ascothorncida, sac-hodied, or Rliizo- 
thoracida, rootlet-bodied. For the present these names may bo 
dispensed with in favour of their eq^uivalents, the three families 
Proteolopadidte, Sacculinidse, and Lauridie. The first is still 
limited to tlio single genus and species ProteoUpas hivincta, 
Darwin, parn.sitic within the sac of another cirripede. Nothing 
is certainly known of its development, except that the ova are 
extremely sniull, hut H. J. Hansen {Vie Cirripedien der Plankton^ 
JCxp.j p. 53, 1899) argues that various nauplii of a type not 
previously described may probably be referred to this group or 
family, to which man's ignorance rather than nature’s insufficiency 
has hitherto mven so trifling an oxtonsion. The second family, 
discussed by Delage, Giard, Kossmann, and others, has no dearth 
of genera and species, though about several of them the information 
is scanty enough. Almost all of them are parasitic on other 
crustaceans. Sphcerothylama polycarpua, Sluiter, 1884, has an 
asoidian for its host. Sarcotacca (Olsson, 1872) has two species 
])arasitio in fishes. But these exceptional and dubious forms do 
not obtain nutriment by sending rootlets in a rhizoceplialons 
manner into their patrons. The family Peltogostridffi is sometimes 
separated from the Socculinidse, and sometimes made to do duty 
for both, the latter course being improper, sinco Saccnlina (J. 
Vaughan Thompson, 1836) is not, as has neon supiKMsed, preoccupied, 
and must therefore take precedence of PeUognA&r (Batlike, 1843). 
In the same family stands the genus Sylon^ noted by Erdyer 
without a name in 1842, named by him without a description in 
1855, desoribed W Michael Sara in 1869, and published by O. 0. 
Bars in 1870. Efoek {pvodUngeT Bop.^ vol. xxiv. App. A, 1888) 
will orientate the English reader on this genus. For the oompU- 
cated parasitism of isopods and SacculinidsB on the some hosts 
Giard and Bonnier {BopyrUm^ p. 197, 1887) should be consulted. 

Tlie remaining fiunily may till further knowledge be allowed to 
cover four remarkable species, three of them resident on Anthozoa, 
one on an eohinoderm. Only the first, the celebrated Ltmra 
gerardimy Lacaze-Duthiers, 1865, sends such rootlets into its host 
as would justify the term Rhizothoraoida. The small sinuous seg- 
mented body is enclosed, except for one small opening, in ma 
enormous sao-like carapace, between the lameBas of whicK are 
protruded firom the body the ova^ and “liver,” both laige, 
bifurcate, and ramified. It is this sao-like and not valviiiar 
carapace, therefore, that justifies the term Asoothoraoida. But 
Synagoga tnira, Norman, 1888 (BriZ Aaaoe. RepcH for 1887, 
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has tho body oovered by two nearly circular valves instead 
of a sac. Petrarea hathyaetidUf G. H. Fowler {Quart Joum, 
Micros, Sei., vol. xxx. part iu p. 115, 188&), has a bilobed carapa<'e, 
ventrally open. JMnarogasier astericola^ Knipovitch {BiologiscJu’s 
CewtrMlaUt vol. x. p. 707, 1891), is a multilobular sac, with 
apparently indistinct segmentation of the body proper on the dorsal 
sid^ For this highly problematic group the ori^nal authorities 
should by aU moans be consulted. Tlie student may then be asked 
to compare the account of Synagoga mira both with the hgiii'c 
of the cypris-stago of DmdrogasAer astericola and with tho figure 
of the indeterminate animal found on Gorardia,” about which 
Lacaze-Duthiers asks, ** Is it tho cypris-stage of Laura ? {M6m. 

Acad, Sci,^ vol. xlii. n. 160. pi. 1, ng. 102, 1883). S, mira was 
found, like Laura gsrardia. (Fig. 3) in tho M^itcrranean, and found 
like it attached to an antipatliarian. Its six mirs of limbs arc 
not like tho bare and simple foot of the Laura^ mit two-branched 
and setose as in tho ordinary cypris-stage of the cirrii)ede. Tho 
conclusion, therefoi'e, from those facts and frotn tho suggested com- 
parisons, socnia at least extremely jirolmble that the question 



Fig, 3. — A, Laura Qerardim ; 11, carapace slit open to show tho 
iKuly proper. 


askod by Lacazo-Duthiers should be answered in the affirmative, 
and that S. mira is either the cypris-stage of Laura gerardim or 
of some congeneric species. In I^c^use-Duthioi’s’s highly-olaboiated 
memoir it should be noticed that he uses the tenu **cirrhcs*' 
rather misleadingly, not for cin'hiforin feet, but as tho equivalent 
of setae. Also ho gives two diffeniiit reckonings of tho segmenta- 
tion, counting first eleven body segments without the caudal furca 
(p. 40), and then the caudal fui*ca as itself tho eleventh segment 
(p. 41). Of Petrarea the development is not yet known. Tlie 
^ints of agreement and dilferoiico between it and Laura are care- 
fully drawn out in the essay by Dr Fowler, wdio inclines to favour 
a close relationship between the Thyrostraca and Ostracoda. To 
the extreme development of the carapace in Imira as com|)ared 
with the segmented body it would dc difficult to find among 
cnistaoeans any analopr more striking than that of the great 
ovarial ex|)anaion8 in Nicuthoe astacif the little coiicpod parasite of 
the common lobster. Tho compactness of tho class Crustacea is 
generally admitted; of tho precise affinities of its subdivisions 
there is still much to learn. ^T. R. S.) 

Tib0r (Italian, Tevere), a river of Italy. It traverses 
tho Tuscan Apennines — in which it rises at a point some 
5 miles north of Pieve San Stefano — in a series of 
picturesque ravines, skirts the west foot of tho Sabine 
Mountains in a broad, shallow valley, then crosses the 
Roman Campagna, cutting its \ray through Rome, and 
finally enters the Tyrrhenian (Mediterranean) Sea by two 
arms at Ostia and Fiumicino. Its jirincipal tributaries 
are the Fag^, the Nera, and tho Anio or Tevorone, 
and it is generally navigable by boats up to the con- 
fluence of tho Nera, a distance of 104 miles. The total 
length of the river is 240 miles, of which 21 miles lie 
Iwtween Rome and the sea. This latter portion of the 
river’s course, although the depth varies from only 7 to 
20 feet^ and in places at low water does not exceed 4 feet, 
is neve^dess navigated by vessels up to 180 tons burden. 
The area of the river basin is 6845 square miles. The 
stream is heavily charged with sedimentary matter, and 
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from that circumstance got its ancient epithet of flavus 
(tawny). It does not, however, form a delta proix)rtionate 
to the volume of its TOtcr. This is owing to tho existence of 
a strong sea current flow ing northwards close to tlio shore, to 
tho sudden sinking of the sea to a great dei»th immediately 
off the mouth of the river, and iK)ssibly also to the per- 
manent subsidence of the Italian coa.st from tho Tiber 
mouth southwards to Torracina. Still it lias in tho course 
of centuries formed a small delta betw een its tw'o arms, 
the district known to tho ancients as the Isola Sacra 
(Sacred Jsbind), al)out 3 miles across. From Rome to the 
sea the fall is only 6*5 ; 1000. Fiumicino is connected 
with the river by a canal, dug by Trajan, 2J miles long, 
80 to 130 fiH)t wide, and with a minimum deptli of 5 fwt. 
The low'er course of tlie Tiber has from tho earliest ages 
been subject to frecjuent and severe inundations, those of 
1598, 1870, and 1900 having been especially destructive; 
but since the year 187G the municipality of Rome, assisted 
by tho Italian Government, lias taken stops to chock, and 
possibly to jirevent, the occurrence of these calamities, by 
constructing embankments of stone, resting on caissons, 
for a total distance (counting in lioth sides of the river) 
of 6 miles, at a cost amounting in 1900 to a total of 
j 65,000,000. The 2 ><>rtion of the river thus eml>aiikcd, 
and otherwise improved by straiglitening and clijaring the 
channel near the Tiber island, is that which stretches from 
the new^ Ptmte Marglicrita (near tho Piazza did Popolo), at 
whicli 2 )oint tho river is 80 yards wide, to the Ponte Pala- 
tino, below the Tiber island, whore its widtli increases 
to 113 yards and its d(‘pth is 16 to 43 feet. In 
December 1900 fully a quarter of a mile of tho solid 
masonry of this now' embankment (made in 1885-86), on 
the right bank, between the Garibaldi and the Cestio 
bridges in Rome, collapsi’d and was swejit aw'ay by the 
stream, while w^eakness and Bubsidenco mani- 

fested themselves at other points of tho einbaTikment 
within the city, (j. t. bk.) 

TiberiatSf nuw Taharieh^ on tho WTstern shore of 
the Sea of Galilee, It is tho scat of a mission of the 
United Free Church of Scotland with hcjspital and sclioo], 
of a Franciscan hosjiice, church, and school, and of a 
Greek monastery and school. On a sjmr to tho south c'.f 
tho town arc the ruins of a fortress jirobably built by 
Herod. The poiiulation of 4000 includes about 2600 Jews. 

Tibet . — The main outlines of Tibetan physiograjJiy 
have been so well illustrated already in the article on Tibet 
iu vol. xxiii. (ninth edition) of this Encyclopaedia, as to 
leave little more to bo said, in spite of tlie continuous 
activity in goograjihical research which has l>oen main- 
tained in these regions during later years. The Indian 
approaches to Til)et have been systematically closed against 
travellers by the jealous interference of Tibetan and Chinese 
officials, so that nearly all the fresh geographical informa- 
tion which has been added since 1885, or thereabouts, to 
our previous knowledge of tlio country, has lieen obtained 
by travellers wdio crossed the border either from Kashmir 
on the west or from Turkestan and China on the north and 
east. Although Lhasa is within 200 miles of the frontiers 
of Sikkim, no Euro|)can has lately succeeded in reaching 
that mysterious city, and our knowdedge of it is still chiefly 
derived from native explorers. On the northern borders 
of the great Changtang — the central lake region which 
is flanked to the south and w'est by the Himalaya and 
their northern offshoots, and to the oast by a vast moun- 
tain wilderness which contains tho sources of tho great 
rivers of Burma and China — the Kuon-lun and the second- 
ary mountain chains diverging therefrom have V>eon scien- 
tifically explored by a series of travellers following on 
tho footsteps of Prjevalsky; and it is here that we have 
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to note certain amendments which ha\o bccoii^^,iioce^iy 
to our previous ooncoptioiis of Tibetan mountain conlf^* 
ration. The surveys of the Pamir Bfciiidary Comxmssic* 
in 1895, followed by those of Captain Deasy, stibsequentl _ 
show that it is no longer correct to descril^ tki( Tibetan 
plateau as merging into the Paiiiirs on tlie west. No part 
of the Pamir region directly lK)rders Tibet, nor can there 
be traced that connexion between the Kuen-lun and the 
mountains bordering Lake Victoria which was claimed 
by Stoliezka. The Kuen-lun, indeed, in its extreme 
north-western offshoots, abuts on wliat is known as the 
Mariom Pamir, in the basin of the Ziarafshaii river, 
but the Kuen-iun lias ceased to represent the northern 
boundary of Tibet politically (if not geographically) long 
before it touches the Zarafshan, and the Mariom Pamir (if 
it can be recognized as a true Pamir) is separated by the 
whole border of the doable range of the Sarikol from the 
“ Groat ” Pamir of Lake Victoria. A nortlieru olBfshoot of 
the giant Muztagh chain, forming an irregular transverse 
watershed, which connects the eastern and final buttresses 
of the Muztagh with the Kuen-lun iu about 80“ E., repre- 
sents the western lx>undary of Tibet as i-ecognized politi- 
cally in the present day, although the Changtang (or 
tableland) to the west of it dilfers in no essential pliysical 
aspect from the Aksui chain to the east. The long, straight 
axis of the Kuen-lun, extending through 20 degrees of 
longitude, along the ^larallol of 3G“ N., and defining the 
northern edge of the great central Til)etan ujihoaval as 
clearly as docs tlie main snowy chain of the Himalaya on 
tlie south, is now' known to lie traversed by at least one im- 
portant river (the Kiria), which passes from the ])lateau 
to the plains of Turkestan across the axis in al)out 82“ E., 
and is finally lost on the sands of the Takhla Makan. 

In the eastern section of the Kuen-lun, whore the 
barren wind-swept solitudes of the Tsaidam stretch north- 
wards to the Altyn Tagh and Nan 81iau ranges, our geo- 
graphical knowledge has been greatly extended by Kussian 
oxj)loratioTi8 and by the researches of Sven ITodin. The 
absolute elevation of the Tsaidam uplands is aliout 9000 
feet above sea, and its vast sprt^ad of desert and swamp 
is shown to lx> allied to the Tibetan tableland in con- 
figuration and pliysical aspect, and to bo entirely distinct 
from the Turkestan depression w'hich centres about Lob 
Nor to the north of it. We may therefore fairly include 
Tsaidam as an integral j)art of Tibetan geography. Such 
was the view token by General Walker in the atticlc in 
the ninth edition of this work, in contradistinction to later 
authorities, notably Mr W. Ih^khill, who is disposed to 
regard Tsaidam {K)litica]ly as a sort of no man’s land, 
because of the ethnographical and administrative dis- 
tinctions existing betw'een its nomadic and marauding 
Mongolian and Tibetan inhabitants and the tribes and 
people of the south. 

in eastern Tibet much advance has been mode in un- 
ravelling the secrets of Asiatic Jiydrugraphy W the identi- 
fication of the sources of the Yaiigt.se, tm Hoang Ho 
(Yellow river), the Mekong, and the Salween, all of wdiich 
originate iu the mountain borderland of eastern Tibet, 
and can now bo placed w ith some approach to accuracy in 
their relative geographical ]>ositioub on the map of Asia. 
The climate and conformation of the surface of the central 
tableland have also been the subject of scientific observa- 
tion by the many distinguished travoUors who havej 
crossed it, and much now light has been thrown on the 
ethnograiducal conditions of its nomad inhabitants. 


For those and many other recent additions to our scientifio 
knowledge of Til>|iyg| are indebted to a numl)or of travellers, 
Ruiwian, English, li|Ph, Amerioan, Swedish, and Indian, a brief 
Bunitnary of whoM Imc is necessary in order to illusti-ate the 
gradual |»i^p;ifis8 of sdentifio investigation. 


.IMS great Bossian explorer Pnevalsky, although he was not^ 
btly Bpefdcing, an explorer of libit, did very much incidentally 
riuds determining tne conformation of its uoith- 
eastern and eastern mountain systems. His third 
journey into Oentiul Asian wilds, which lasted from ^ 

March 1879 to October 1880, included the sources of the Hoan^ 
Ho, or Yellow river, till then unmap|)ed and unknown. His 
fourth journey, between November 1883 and October 1886, covered 
much of northern Tibet, and cstablislied the true character of 
Tsaidam. It was when setting out in 1888 to make an attempt to 
readi Lliaaa that he died. 

After Pncvttlsky’s death, Roborovski, with several companions, 
explored the western ranges of the Kuen-lun, and crossed south- 
wards into Tibet, tracing the course of the Kiria river to the 
north-western plains of the central plateau. The distingiiishing 
feature of tlicse e.\p]oration8, led by liussian oflicers, is tlicir high 
scientifio value, and the contributions tliey have offered to the 
botany, natural history, geology, and meteorology of the regions 
under investigation in audition to the actual geograjdiical data 
attained. The Kuen-lim is know n in their writings as tlie Russian 
Range. 

Following the exainitlo of previous distinguished native exidorers 
of the Indian Survey, Lama Ugyen gyatso, who worked in dii-oCt 
connexion with Saiat CJiandra Dus of the Bengal Kdu- 
cational Department from 1878 to 1883, made Lhasa his 
chief objective. He was originally a teacher of Tibetan * 
iu a Darjiling school, and being deputed to lake tribute ^ 
from his moiiasteiy to Tushilunpo and Shaia, he secured j-ieniiissioii 
from the Tibetan authorities for Chandra Das to visit the Tashi- 
lunpo monastery, where his name was entered as a student. This 
w'as the opportunity for a series of most valuable cxjdoratory 
journeys through the Tibetan provinces adjoining the Indian and 
Nepalese frontiers, which have added greatly to our stock of in- 
formation about Lhasa and tlio districts sunounding that city. 
In their first journey the travellcre set out from Jongu in Sikkim, 
and traversing the north-east corner of Nepal, crossed into Til)et 
by the Ohatang la^ and travelled northwards to ShigatsiS and 
TashiluniH). Tluy returned by much the same way to near Kliamba 
djong, and re-entered Sikkim by the Donkhya la. The joui-ney 
was fruitful of information aj»d valuable for mapping. 

After a second journey into southern Tibet, the lama undertook 
another journey in 1883 to complete and extend his fomicr surveys. 
Travelling by way of Khamba djong directly to GyantstS and 
Shi^tsd, he turned eastwards at the latter town, finished the survey 
of tne Yamdok tso, and crossed the Himalaya into the valley of the 
Lobratsangpo or upper Manas river. At Shakhang djong he was 
arrested, and his tnie character discovered. He jnanaged, never- 
thcless, to extricate himself, and turning north-eastwards he passexl 
through Chetaiig, and reached Lhasa by way of Samy<!i monastery. 
From this city ho started for Darjiling, which ho reached on 16th 
Dce.embcr 1883. 

Sarat Chandra Das’s rej)orts of Ins tw'o journeys were published 
by the Indian Government, but for political reasons were until 
alwut 1889 kept strietly confidential. In 1899 they were edited, 
but not yet published, by the Royal Geographical Society. 
They contain a great amount of valuable information on the 
geograi)hy, ethnology, and icligion of Tibet. Chandra Das also 
broui'ht back from his journeys a largo number of interesting books 
in Tibetan and Sanskrit, the most valuable of which have been 
edited and published by him, same with the assistance of Ugyen 
gyatso. As a rewai’d for these geographical and other services 
Cimndi*a Das was made C.LE. andi^antcd ajatj/iir, 

III 1882 Mr Kockhill, an American, leaving the lamasery of 
Kumbum in north - wesitern Kansu with three Chinese servants 
and u small caravan, proceeded round tlie north shore 
of Koko Nor, crossed eastern Tsaidam, and explored 
soine of the rivers and lakes directly south of that 
region. Leaving Barpng TsaidarSyrlte travelled south 
by w'ay of the bouhs^ /»f the Yellow river, till he 
reached the Dre ch^ (upper Ywigtse-kiang), which he crossed to 
the north of the important traduig centre of Gy4kundo. From 
tills )H)int he followed the v^ley of the Dr<5 chu till about lat. 
80® 30', when be iiassed luisiu of the Yalung river, tm- 

versed the Horba states, and finally reached Tachionlu by the Gi 
la and the vullev of the Daiehu. 


W, W» 
Rockhlll, 
tB88-89, 
i8PJ-9^. 



entered again the Imsin of the Tsaidam. Ho then turned west, 
followed tlio base of the south Tsaidam range as far as the Naichi 
Gol, whei-e he entered the southern mountainous region forming the 
northern boirierland of Tibet. From this |K)iiit the traveller foUow'ed 
a j^neral south-w’esterly direction around the heads of all the feeders 
of the Dr^ chu, and thence into the lake region of northern 

central Tibet, crossing Bonvalot's route south of the Chib-chang 
tso and that of Bow'er a few days farther south. Near the Namru 
tso his farther piogress south was arrested, and ho was compelled to 
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take an easterl^r coarse. After making a long detour north, ofte^ 
crossing tiie roadu previously ^rarvelled by Bonvalot and Bowe^l 
and jpassiiig by Biwoche, ho came to Chamdo and Tachionlu. The 4 
results of Mr llockhill’s two jouruoys were mast valual)le. 

Bonvalot, acompauied by Father Dedeken of tho Belgian Catholic 
Mission and Prinoe Henri d’Orl^ans, left Charkalik, soutli-weet 
of tlie Lob Nor in November 1889, and taking a 
Qabnti ymy nearly Jn© southerly course, reached on tho 13th 
tMMa Fohruary 1890 the eastern end of the Tengri Nor. 
iS55h-9ih Then pushing on southwards, ho crossed the Nyinchen 
tang la and entored the Dam district near the Lhasa-Hsining high- 
road. Here the party was stopped by Tibetan authorities and forced 
to take the tea route tlirough Chinese Tibet (Oyade) by way of 
Batasumdo, Cheboteneffin, luwoche, Chamdo to Chiangka, near the 
upper Yangtse-kiang, whence they proceeded to Tachienlu by 
Batang and Litang. Bonvalot noted some extinct volcanoes in 
the northern Tibet desert. 

Accompanied by Dr W. G. Tliorold, of the India Medical Service, 
and a native sub-surveyor. Captain Hamilton Bower, I.S.C., set out 
from Leh on 1st J uno 1 891 , and crossed tho Lanak la and 
the Ladak fiuntier on Sid July. From this iwint the 
party took a general easterly direction jiost the Maiigtza 
Horpa tso, Charol tso, and around the noi-theru 
end of the Aiu tso, all impoi'tant lakes, at an average altitude of 
about 16,500 feet. From the Am tso the travellers took a south- 
easterly direction across tho great northern plait^ui or Changtang 
till they reached the south-east side of the Curing tso, in about 
31® 30' N. and 89® 10' E. At this i)oint Bower was sto]»ped by 
some of tho headmen of the Tibetan pastoral tribes (here under 
the rule of Lliosa), and obliged to make u long circuit to the north 
well out of Lhasa territoiy, and then ejistwanl — till ho stiuck tho 
road to Chamdo thiuugh Gyade or Chinese Tibet. Crossing the 
nsining-Lhasa rood a little south of tho Dang la range, and 
about two days’ journey nortli of Nagclmka, Captain Bower 
■crossed the 8u chu, and following a coui'se parallel to the 
Gyaina-nii chu, ho made his way to Kiwoehc and thoueo to 
Chamdo, from which town lie followed the iJnwa^ Tachienlu high- 
road to the latter town, wliicli he I’cachcd on 10th Fcbniary 1892. 
Tho results of Captain Bower’s journey were all of lirst-class im- 
poi’tanco. 

Miss Annie R. Taylor, an Englishwoman of the China Inland 
Mission, started from 'J’ao-ehon (Kansu) in September 1892, ae- 
comiianied only by live Asiaties. Passing by the 
famous lamasery of I-iabraug, south of the Yellow 
river, she crossed that river and tiuvei'sed the 
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southern part of tho country inhabited by the jiroda- 


1892. 

tory Tibetan tribes rntled Golok. Tieiiee, alter crossing tlie’upiwr 
Za (or Tsa) chu, w’hich flows by the town of KaiiziS, she pursued 
her journey to the upper courao of the Yangtse-kiang (Dm elm), 
crossing that river somewhere near where A. K. had crossed it in 
1881 and Hockliill in 1889, and then came to the town of Gy^- 
kundo. From this point sho seems to have folloM'ed tlio Chamdo 
rood to near that town, w'hen she turned westwards and continued 
in that direction till sho came on tlie highroad from Lhasa to 
Ilsining Fu somewhere nortli of Nagehuka. Here, like all other 
Kiu' 0 ])ean travellers who have tried to reacli IJiosa from tho north, 
she was stoiijied by the IJiasan authorities. Slie a])f)oars to have 
followed about the same route on her way Isick to China, for she 
again wont to Gyekundo and thence by the highroad, followed 
previously by A. K. and Rockhill, to Tachienlu in Szoebuen, 
where sho arrived 12th Ajiril 1893. 

In 1893 Mr J. L. Diitrciiil de Hhins and F. Grenard, both 
Frenehmoii, left Chorohen, witli Lhasa as their objective. After 
crossing the Koi-a mureu da van in the Aika Tagh, they 
cntcrea the lake region of north Tibet and followed a 
general southciiy ciirection aoi^ss low ranges of hills 
and by numorot^ sn^all lakes till they arrived in 
32® 30^ N., wliero they changed direction io east-south- 
east, jiassing to tho north of the ChU-rgut and Gyaiing 
Tho travellci’S were able to push oii as far as the north- 
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eastern bank of the great Tengii Nqr, which they reached 30th 
November 1893. Here tliey were fln^ly stopped by the Tilietans, 
and ^ter a delay of six weeks jMisscd in vain attempts to obtain 
permission to go to Lhasa, they wero only allowed to proceed to 
Nagehuka on the Hsining- Lhasa rood, and to continue by the 
Oymo route to Gyokundo, near the umicr Pi^ chu, and thenoo to 
Hsining in Kansu. From NagcliuRa the travellers followed a 
heretofore unexplored road through the' Gyade country, crossing 
Rockhill’s route iu the Pere-Saiigyi districts near Ti’Eshiling (their 
Tachi gomba). The road followed by them to Gyekundo is called 
by Tib^ns the uiiper rood {yong lam), and had apparently been 
followed previously by Miss Taylor. Reaching Gyekundo (or 
Gieigando) on 21st May 1894, the travellers started for tlie Koko 
Nor and Hsining on Ist June ; but the luirty was attacked near 
Tungbumdo (Tumbumdo of previous travellers), and Dutreuil do 
Ahins was killed on 5th June. Mr Grenard after a few days 
rsBumed his march, passed east of the Noring tso, the eastern 
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Nor, and thence by the south-east corner of Koko 
sNoV Io the town of Hsining Fu iu Kansu. The results of this 
‘Di^ploralion have beeh%' large number of maps and a report of 
gitot scientific iniportanbe. 

Mr Littledale, an Englishman, accomiiauied by his wife, left 
Khotaii in Uka early part of 1895, and travelling thenoe to Chor- 
chen, he turned south waids, and following up the course 
of the Cherchen daria to a point near its souivo, he con- 
timicd in that direction between 87* and 89® E. anross';*, 
tlie northern plateau of Tibet till he reached the ld98. 
Zillang (or Oaring) tso. Pursuing, amidst great difliciilties, his 
southerly i‘.oui‘so, he finally reached the western bunk of Tengri 
Nor. Pusliing rapidly on in the direction of Lhasa, when not 
over 50 miles away from tlie city (camp, 30® 12' 12" N.), he was 
finally stop|>c<l by the Lhasan authorities and oliliged, in great 
part on account of the sevcio illness of Mrs LittlSiule, to give 
up the attempt to reach Sikkim, and to take a direct trail to 
l^lak. In the latter jMirt of this rcniarkuhle journey Littlodalo’s 
roul^lay parallel but to the south of the routes followeil previously 
by Nain Sing, and more recently by Bower. J’assiiig !»y Rudok, 
the iMirty re-entered Ladak at the village of Shusharon 27th 
October 1895, and Leh on 2nd November. Mr Littledale surveyed 
about 1700 mihis of country btdween Chcivhen and Shushal, and 
brought back a valuahlo collection of jilants, which, added to 
those" colleeti^d by other travclhfi-s iu this part of Tihet, has enabled 
botanists considembly to extend their very scanty knowledge of 
this region. 

Aciiunipanied by IJeiilenaiit Malcolm of tlie OSnl Highlanders, 
Captain Wollby, of the British army, l<*ft Leh on 4th Mav lh96. 
Tho travel lore were compelled to enter Tibet byway of the Lingteu 
tso in 35® N. J'rum this jioint they turned due. 
east, and continued, with the usual incidents ex]»eri- 
encod by all travelhws in these regions — cold, Htorins, 
lack of food and of gras.s, Joss of ponies and jiack 
animals, Ac. — until they leaidied the northern branch 
of the Dr^i chu, tho Chuinar. Passing into the valley of 
Konioron (lol, south of the Tsaithim, they luatle their way by Barong 
Tsaidam to Tankar and Ilsining Fu by the liiglirouil along tho 
northern shore of the Koko Nor. 

Captain Deasy, of the British unny, left Leh on 271 li May 
1896, and crossing tho Jjanak la, jwissed by the Mangtza tso, north 
of tlio Jlorjia tso, to Yesliil kill. Thence lie en- 
deavoured to proceed due east, but was oliligcd by 
the nature of tho country to turn south, crossing 
Bower’s route on the w’i>st side of tho Am He 
finally completed a valualde survey of an ini[»ortant 
pu t of w estern 'J ihet. 

In 1896 Sven Hodin, a Scandinavian, left Ko^ai, a point about 
100 miles south of Cherchen, and alter crossing the Aika Tagh 
took an easterly course bctw'eeii that range and tlio 
wi'storii eontimiation of tho Kokosbili raiigo till ho ^ 

entered the valley of the most northerly fccdeis of tho 
Dro chu, when be passed into tbo valley of tlie Naiclii 
Gol and enteied the Tbaidam. His careful observations eoneeriiing 
the meteorology of this region ai'e of gieat value, and Lis surveys 
between Kopa and the Naiehi Col wcire iu a country not jnevionaly 
cxjdored. Tlio country traviu’sed, however, can liardly be edii- 
sidered as forming a part of Tibet, thongli its eonliguration is the 
bailie as that farther south in the great Tibetan 2>laleau crossed by 
other travellers. 

During his second journey in Central A-sia, S\en Jlcdin left 
Charkalik iu May 1901, intending to cross 'J’ibet in a diagonal 
direction to the sources of the Indus. Arriving W'ithin 
fourteen days of Jdiasa, he h ft the hulk of his ckravan 
and puslied rapidly on low'ards that city, but was 
stopjied wlion about five days from it. Rejoining his 
e^iravan, ho turned westwards, and pa-ssing through the eountry 
jiroviously t rave rs^ by Bower and Littledale, he reached Leh on 
20tli December 1*M. 

In May 1900 Kozlolf, in eomniund of the Russian Geograiihieal 
Society's expedition to Central Asia and Tibet, left Barong 
Tsaidam, ana travelling southwards, eanio to the Dni <ihu 
(his Ndu elm or Blue river), at about tho same point 
as Rockhill in 1889. Assistod by tho old chief of 
Nyamtso, he crossed tho river and reached Gyekundo 
(his Jarkii Loniba). One stage beyond this place he 
left the route followed by former travellers ancl juibbed 
north waids lo near the town of Chamdo, where after a sharp fight 
with the natives ho turned eastwards. The winter was passed in tho 
valley of the Ila chu, a tributary of the Chamdo cliu (lii.s D/a chu), 
and excursions w'ere made as far as Dergo drunelier. In the spring 
of 1901 the expedition resumed its march oastw^ards around tho 
Dr4 chu and tlie Ja chu (Yaluiig river), follow^ uj» the left bank 
of the latter, and got back to Russian Lelu (OtillitflBo) on 30th May 
1901. Tie scientific results of this cxpedifl^, so far as can 
bo judged from the very meagre accounts 2 >ublishod, to 

bo imjiortant. 
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Physically Tibet may be divided into two ports, the 
lake region in the west and north-west, and the river 
region^ which spreads out on three sides of the 
•ogrmp y, soutli, and w'est. The 

lake region extends from the Pangong tso in Ladak, near 
the source of the Indus, to tlie sources of the Salween, the 
Mekong, and the Yangtse. This region is called the 
Changtang (Byaiig Tang) or “Northern Plateau” by the 
people of Tibet. It is some 700 miles broad, and covers 
an area about ccpial to tliat of Prance. From its great 
distance from the ocean it is extremely arid, and possesses 
no river outlet. Tlu^ mountain ranges are spread out, 
rounded, disconnected, st'parated by flat valleys relatively 
of little dei>th. The country is dotted over with small 
lakes, many salt or alkaline, and intersected by streams, 
and the soil is boggy and covered with tuasocks of grass, 
thus resembling the Silieiian tundra and the Pamirs. Its 
average altitude is over 16,000 feet, the northcni portion 
of it being the highest. The .wmthern portion, from Lake 
Pang<^»ng to Tengri Nor, is inhabited by jiastoral trilies 
of Tibetans, and i>ossesses a few hamlets, such as Ombo, 
lludok, and Sendja djong. The river region comjiriscs the 
ujUMir courses of tlie llrahinaputra (Yara tsangi^K>), the 
Salween (1 Gyama nyul chu), the Yangtse (Drd chu), the 
Mekong (Nya-lung chu), and the Y'ellow river (Ma chu). 
Amidst the mountains there ar<j many narrow valleys, 
partially cultivated from an altitude of 12,000 feet down- 
wards, with here and there fine forests covering the 
mountain sid(^a. \'illages of high stone-built houses are 
to be found wherever the valley bottoms open out enough 
to afford a little 8j)ace for agriculture. Barley and tui*nips 
are about the only ]»rfKlucts of the higher valleys; as one 
rcftches lower levels, wheat, buckw^heat, cabbages, potatoes, 
upi icots, api)les, and peaches are found, and in the so-called 
“hot country” (tsarofig), in the southern part of Tibet, 
rice, oranges, ijomegrauates, and jujubes are raised success- 
fully. 

'I'he Tibetan race, which probably belongs to the Turko- 
Mongol stock, is divided between the teiit-d welling Tibetans 
of the lake region and the transition zone Ihs- 
tween it and the river region, and tlie sedentary 
j) 0 ])ul:ilion of the valleys. The tent-dwelling Tilictans are 
called by the Tilxjtans Dupa or l)rui>a {hbt'og-pa)^ or 
dwellers.” They probably present the purest 
typo of the race. An excejition may be made in the case 
of the Tibetans of the Koko Nor region, also called 
Panaka, wdio show a Mongolized ty|K\ The males measure 
about 5 feet 5 inches ; the females not appreciably less. 
The head is brachycophalic ; the hair, when worn, is 
nciirly invariably w^avy; the eyes are usually of a clear 
brown, in some cases even hazel; the cheek-bones are 
high, but not so high os with the Mongols ; the nose is 
thick, sometimes depressed at the root^ in other cases 
prominent, even aquiline, but usually narrow, though the 
nostrils are broad. The teeth are strong but irregular; 
the cars, with tolerably large lobes, stand out from the 
head, but to a less degree than with the Mongols. The 
mouth bro£d, the Ups not very full and, among the 
l>tx>ple living in the lower altitudes, decidedly thin. The 
beard is very 8|)ai'so, and with the exception of the 
moustache, which is sometimes worn, especially in cen^l 
Tibet, it is carefully plucked out with tweezers. The 
shoulders are broad, the arms round ; the legs are not w'ell 
developed, the calf is os|)ecially small. Tlie foot is large, 
the hand coarse. The women are usually stouter than 
the men, their faces much fuller. The colour of the a^n 
of the Tibetans jl^ jk light brown, frequently nearly white, 
except where ei^QB^ to the weather, when it becomes a 
dark brown, nearly the colour of the American Indian’s, 
Their veStes ore full, deep, and powerful, Tliey can 


endure exposure without any apparent inconvenience* 
Hunger they can also endure ; though the nature of the 
food they use is such that they cannot stand absolute 
privation for any considerable length of time, they can 
easily exist for long periods on starvation rations. 

The sedentary population of Tibet has to a greater or 
less degree the same jihyaical traits as the Druija, but as 
one approaches China, India, or the border lands generally, 
one observes that the admixture of foreign blood during 
many centuries has considerably modified the primitive 
tyi)e. Among the customs of the Tibetans, tliat W’hich is 
perhaps the most peculiar is the existence among tliem of 
lK)lyandry, the brotliers in a family having one wife in 
common. Polygamy is not unknown in Tibet, especially 
in the eastern parts of the country. Among the pastoral 
tribes monogamy seems to be the i*ulc. 

Tho population of Til)et has been estimated by various TOtors 
at from 8,000,000 to 8,000,000 ; ilio lower estimate seems the more 
acce 2 )tablo ; and in it sliould bo counted the Tibetans of Ladak, 
Bikkim, aitd adjacent districts under British sov'creignty. The 
latest estin)ato of tho population of Tibet is that made by order 
of the omjasror of China in 1787. .Aocoiding to it tlie grand total 
of the population for the whole of Tibet in the middle of tlie 18th 
century, W'as about a million and a half. No means exist of check- 
ing these figunis, but when w'e take into account the existence 
of jHilyaiidry and jironiiscuity, the configuration of the soil, the 
cvcr-increosing number of the lamas, slavery, tlie frequent terrible 
ravages caused by smallpox, &c., it seeiiis highly probable that the 
present population of the country, exc**pt in some highly -favoured 
districts, docs not greatly exceed that given for 1787, at wliich 
figure it was estimated by Csoma dc Koros, W'riting somewhere about 
1830. If we add the Tibotaiis of north-western Kansu, the Koko 
Not, and adjacent districts not included hy Csoma do Koros, who 
do not, it is believed, immlxjr over 260,000, it would certainly 
appear that the total Tibeiaii population would haidly reach 
3,000,000 as a maxiinuni. 

Tibetans divide their country into five provinces. (1) 
AvidOf which comprises that part of the Chinese province 
of Kansu which is inhabited by Tibetans, and 
Koko Nor region, extending soutliw^ards to the 
Yellow river and westwards as lar as the 
Tsaidara. Amdo is inhabited in its eastern part by 
Tibetans, called Eongwa or “ agriculturists,” and in the 
w^cstem by pastoral tribes, collectively called Panaka or 
Panakasum. (2) Kfiavie or Khanido^ which includes all 
eastern Tibet between the Chinese provinces of Szechueii 
and Yunnan, and the district of Lhorong djong, which 
forms tljo eastern border of the Lhasa-governed territory. 
This i>rovince is divided into the five Jlorba tribes, the 
eighteen Nyarong states in the valley of the upper 
Nyalung, and the districts of Litang, Batang, Dergd, 
Gartok, (yhamdo, and Draya. In Khamdo, but subject to 
the direct rule of Lhasa, are several small districts; the 
princijuil are Nyarong, Tsarong, and Mflr Khams or 
“ Lower Khamdo.” Most of these districts are governed 
by d4ba or chiefs, while a few have kings or gyalpo^ the 
most powerful of tho latter being the king of Derg4 and 
of Chagla, or, as it is better known, Tachienlu. Khamdo 
is under the direct rule of the Chinese provincial authori- 
ties of Szechuen. Borne of its rulers send also tribute 
missions to Peking. For convenience of classification, we 
may include in Khamdo a long strip of country extending 
along tho northern boirder of the Lhasa territory of 
Lhorong djong and Larego as far as Tengri Nor, and 
bounded to the north by the Dang-la mountains, which 
is designated by Tibetans as Gyade or “the Chinese 
province.” This strip of country has its own native chiefs, 
but is under the control of a high Manchu officer stationed 
at Lhasa, known colloquially as the “ Superintendent of 
Savage IMbes.” The third political division of Tibet is 
Wu (written Dbus), meaning “Central.” It includes 
Lhasa, and a large number of outlying districts in south- 
eastern Tibet, BU^ as Po yul, Pemakoichen, Za yul. The 
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pastoral or Drupa tribes, north and north-east of Tengri 
Nor, are also under its rule. Lhasa is colloquially de- 
signated as Teba gzung, “ the very centre.” The fourth 
and fifth divisions of Tibet, called Tfiang and Nari 
(Mngah-ris), include, the first, all south-west Tibet as far 
as Lake Manasarowar; the second, the whole country 
around the sources and along the upper course of the 
Indus and the Sutlej, and also all north-western Tib«)t 
generally. Tsang and Nari are under the rule of Lhasa, 
all the high civil^and military authorities in these pro- 
vinces holding their offices from it.^ 

Tibet hardly i)Ossesscs a town of first-class importance 
besides Lhasa. The monastic towms of Tashilunpo 
(Shigatsf^) and Gyantse on tho Nyang chu, a 
ThtehM southern tributary of the Tsanpo, which joins 
that river about 150 miles al^ve Lhasa, are 
perhaps tho best-known towns of the southern 
districts of Tibet. Both of them are commercial centres 
of some significance. 

iihigeUsS, which is at tho conflnonce of tlie Nyang chn with tho 
Tsanpo, also called Digarcha, is a city of about 9(^0 inhabitants 
(exclusive of ijiiosts), about | of a milo long by J a mile broad. 
About a mile from the north-east corner of tho city is sitnaiod a 
monasteiy called Konkaling, whilst to tho south-west is tlte far- 
famed Tashilunpo monastery, tho residence of one of tlio grejit 
high piiests of Tibet, coequal with tho Dalai- Lama of Lliasa. Be- 
tween the Tashilunpo monastery and tho city is tho Thom or open 
market, whore all tlie business of the place is daily transacted. A 
wall about a milo in circumference surrounds the Tashilun])o monas- 
tery, within which are numerous temples and houses, four of the 
larger temples being decorated witli gilded sjiires. A great wealth 
of jewels and precious mebil is said to enrich the numerous idols 
of Tashilunpo. The monastery maintains 3300 priests. The city 
is protected ny a foil which stands on a low hill to the north-w^est, 
and a garrison of 100 Chinese and 400 Tibetan soldiers is quartered 
here. The municqml government is in the hands of two da|)on 
assisted by I’esideut Djbngpoiis. The soil around Bbigalij^ is rich 
and productive, tho elevation being bclwcim 11,000 and 12,000 feet. 

GyaiUM, the mart for Bhutan, to the south-east of Shigais^, 
is (lescribed by ‘‘the Pundit” as being very similar in size to 
Sliigatsb, but the govenimeiit is in tho hands of one eVapou only, 
and tho fort is near the ccnti*o of tho city, maintaining a force of 
50 Chinese and 200 Tibetans only. At Gyantse wheat, barley oil, 
radishes, ^leas, and ghee are said to be cheap, and tho town is 
famous for its manufacture of various kinds of cloth and of small 
bells, such as are attachoil to (airavau horses. 

Jmujlache, on the TsaiijM) (where the tnulo-route from Iiodak 
crosses from the left to tho right bank of the river), is about 80 
miles above ShigatsA Hero again wo meet with tlie usual monas- 
tery and fort. Janglaclio is between 13,000 and 14,000 feet above 
sea-level. 

On tho Kaslimir (or Ladak) frontier the little town of Riuiok is 
important. Through Bndok all tho trade of Tibet posses to Lch, 
ana at Rudok is maintained the Cbiiiese outpost which has so jjer- 
sistently interfered with all efforts at Kuropean exploration of the 
country. Nevertheless tho political resident at Leh has already 
visited that town, and it m^ well liappcn that its bazaar will soon 
be 08 much traversed by Europeans as is Lch itse]f. Rudok is 
described as a small town picturo^uely situated on the side of a 
hill standing isolated in tiie plain near the eastern end of Lake 
Pangong, across which tho omcial boundary between Tiliot and 
Kashmir now runs. Tlio houses are built in tiers, whitewashed, 
and walled in. At tho top of tho hill is a large palace and soventl 
monasteries painted red. About a mile away from the foot of tho 
hill is another monastery. Rudok is about 13,800 feet above sea- 
level, tho height of Lhasa being 11,600 feet, and tho greatest 
altitude on tho route connecting tho two, at the Mariom la (tho 
pass which dehiies the water-mrting between the souix^es of tho 
Brahmaputra and those of the Sutlej), is 15,500 feet. It is a note- 
worthy tact in re^ct of tho winter climate of Rudok and of all 
the towns of the Tsan]w basin that, owing to the intense dryness 
of the air and the li^it fall of snow, it seems to be bracing and 
exhilarating rather tiian severe. Tlio thermometer apparently 


* This enumeration of the political divisions of Tibet docs not in- 
clude the elevated steppes of Tsaidam (extending between the Kuen- 
Inn and the Altyn Tagh or Nan Slian ranges), inhabited by a mixed 
race of marauding x>eople, Tungiits and Mongols. Yet l^dam is 
geographically but a northern extension of the great Tibetan plateau, 
«nd in most of its essential physical features it is more closely allied 
to the Chongtang of the south than to the great sandy depressions 
of Chinese Turkwtan or Mongolia on the north. 


never sinks very low, and never approaches the minimum record 
of Ihietia (in the same latitude ana at half the absolute elevation), 
according to tho observations of native surveyors. 

Tachienfu (Darchetido) is on tho extreme eostom iKiumlaiy of 
Tibet, bordering tho province of Szechuen in China. It is the 
great tea mart tor Tibet, and from Tochicnlu tlie two great trado- 
rmitcs, the Gya lam and tho Chang lam, diverge, Ihu fonnn- to 
Ladak and tho latter to Kashgar. 

In eastern Tibet another wcll-knoum inuling town is JhiUing^ 
about wliicli, however, travellers liavo given us but meagre in- 
fonnatioii. It is described as a largo town of 200 houses at 
an elevation of 8000 feet, but of little commercial imiiortanco. 
There are only two Chinese iinns at Batang, where the ti-ade is in 
the harids of tho lamas, who, however, make laiger pn^fits out of 
the “ pawnbrokers' business ” than they do by legitimate trade. 
Its geognipliical position near the Drd enu (Yangtso), and its com- 
mand of the great castem highroad from China both to Lhasa and 
to Chinese Tiirke.stan, ensure its vitality. Batang may well be a 
more imixirtant town in tho future than it is in the pieHcnt. 

^ The chief town in the province of Khams is C/iamdo, wliicli is 
situated at the junction of two rivers, which ai*o frozen in winter, 
nei*o is a large monastery with 3000 priests, and a garrison, 
European traveller have been jealously kiqit out of Chamdo lately, 

Tliough tlie whole of Tihot is iiiider the suzerainty of 
China, tho govcrmucut of the country is divided into two 
distinct administrations, the one under the rulo 
of tho Daki-Lfima of Lhasa, thi', other under 
local kings or chiefs, and comprising a number 
of ecclesiastical fiefs. Both are directed and controlled 
by the high Chinese officials residing at Lhasa, Jlsining 
Fii, and tlio capital of the Chinese iirovinco of Szi‘( huen. 
NorthH5astern Tibet or Anido, and also a jiortion of 
Kliamdo, are under tho snjiervision of a high ofiicinl 
(Manchn) residing at llsining Fu in Kansu, wIio.m) title 
is Imixirial Controller-General of Koko Nor. Tho native 
chiefs of tho Panaka and other I'ibetan tribes of this 
region are styled jumho (“official” or “hcadinnn”) by 
botli the natives and the Chinese, 1’he region undtT tho 
supervision of tlie Imperial Controllca* includes all the 
countries north of the npjior course of tho Drd chu (Yang- 
tse-kiang). Tho iieoplo pay a small poll-tax to China, 
and are exempted from any other impost ; they also ])ay 
a small tax in kind, sheep, butter, ic., to their chiefs. 
The province of Khamdo, including all eastern Til»et, is 
governed by local chiefs, styled (jyalpo^ “king,” and 
“chief,” succession to the cliieftainship being usually 
assured to the eldest sou not a lama. Each chief aj*points 
a certain uurabor of civil and military officers to assist in 
tho government of tho country, and each village lias its 
headman or also a hereditary olfirc?. None of these 
officials receive salaries ; tliey are only cxenqit from taxa- 
tion, and some have grants of land made to llienu Tho 
only tax paid to China is a so-called “ horse tax ” of about 
5d. for each family. Once in every five years the chiefs 
send a tribute mission to the capital of Szechuen, and 
once every ten years to Peking, but the tribute sent is 
imrely nominal. The Chinese maintain a few small mili- 
tary posts with from six or eight to twenty men stationed 
in them ; they are under the orders of a colonel residing 
at Tachienlu. There are also a few lama chiefs. 

The part of Tibet under tho rule of Lhasa, by far tho 
largest and wmlthiest, includes the province of Wn, 
Tsang, Nari, and a numlier of largo outlying districts in 
southern and even in eastern Tilict. The central govern- 
ment of this part of the country is at Lliasji ; the nominal 
head is the Dalai-Lama. Under him are five ministers 
of state (jealim or shaji^y who divide among them- 
selves, under the immediate suix.*rvisk)n of tho two 
Imperial Chinese residents (or Anihan), the management 
of all secular affairs of the country, Tlie army is under 
tho high command of the Chinese Ainban, a Tibetan 
generalissimo or magpim^ and six Tibetan generals or 
dfipem. Under the ddjion are six Hipon or colonels, and a 
number of subordinate officers. The regular army consists 
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(ill theory) of 6000 men, on active service for three. years, 
and at homo on half-pay for three years. After the six 
years they pass into the reserve or militia (j/ulmag). 
taxes paid to the Lhasa Government are mostly in kind, 
sheep, ponies, meal, butter, wool, native cloth, <kc., and 
the coin jiaid is said to Ixs about 130,000 ounces of silver 
a year. Cliandra Das states that the Crown revenues of 
Lhasa amount to aknit 2,000,000 rupees annually. All 
high TilK 3 tan offi(tmls, whether ecclesiastics or laymen, are 
a])pointefl subject to confirmation by the Chinese Govern- 
ment. The administrative subdivisions of the Lhasa 
country, of wliich there are fifty-three, are called djong^ 
or “prefecture,” each of which is under the rule of 
two djongpoji^ the one a lama, the other a layman. They 
collect nil tixes, are responsible for the levy of troops, 
tlic ctiurier service, corv&s, Jcc., and exercise judicial func- 
tions, corresjionding directly with Lliasa. There are 123 
Bub-jirefectures under djrmgnyer. Under them arc village 
head men or tsopon^ headmen or mipon^ and elders or 
gyanpo. All are appointed for indofuiito jieriods by 
the prefects. (For additional data on the adiriiiiistra- 
tion, revenues, and army see Lhasa, and for the religion 
see Lamaism, vol. xiv.) 

init little is known of the geological stniotaro of the central 
rngiona of 'Pilict. The observations of iStrocliey or Oodwiii-Aiiston, 
a lo more recent observations of fin(5fibaeh and 

otlier lucmbora of the Geological Survey of India, only 

. . extend to the southern edge or rim of the great ])laUiau 

weaith. wluTO vast alluvial deposits in liori/oiital straU have 
been furrowed into deep ravines, whilst Russian ex- 
plorers have as yet but su[>eriieia]ly oxaniiiiod tlio mountain 
regions of the north and north-east. 

l'h(j general structure of the trans-IIirnalaynn chains apjjcars to 
indicate that the Triniii axis of uplioaval of the whole vast mass of 
tlic Tibetan highlands is to bo foiindoii two approximattdy parallel 
Hues, represeuUui the one by the Kuen-lun, and the other by a 
line wliich is more or loss coincident with the watorahod between 
India and the central lake region, extending from Lake Pangong 
to Tengri Nor, the plateau encloso<l between the two lieing 
wrinkled by minor folds, of which the relative elevation is com- 
paratively low, averaging from 1000 to 1500 feet. The strike 
of these folds is usually cast and west and roughly parallel 
to the axes of elevation of the jdatoau. A very remarkable 
economic featura is the almost universal distribution of gold 
throughout Tibet. Gold has been worked on the plateau for 
mimlierlcss eenturies. The gold-digging is referred to iu some- 
what iiiythieal ienns by Herodotus. Kvery liver wliie-h rises 
in Tibet wiushes down sands impregnated with gold, and it 
lins been proved that this gold is not the produet of iiitor\'cniiig 
strata, but must have existed primarily In the crystalline rocks of 
tlie main axes of upheaval. Iu western Tibet the gold mines of 
Jailing liavc Inien worked since 1876. They have h«'.en visited 
by native explorers of tlio Indian Survey, wiio reported that 
muuli gold was jiroduoed therefrom, and that it W'as remitted 
twice a year under a Chinese guaixl to Peking. The Tibetan 
diggers oollecled togetbor at the mines chiefly during the winter, 
when the frost assisted to bind the loose alluvial soil and render 
excavation easy. These mines are within 200 miles of the 
l^adak fronlicr, inuir tlie sources of the Indus, at an elevation w^hich 
cannot be less than 15,000 feet above sea-lcvel. They are said to 
have been lately abandoiiotl owing to the exorbitant imjiosts 
levied on gold production by Chinese and Tibetan officials. Re- 
iwoeii the Ijadak frontier ami Lhasa the jilateau region teems with 
evideuccs of disiisivl and abandoned mines, which might bo counted 
by hundreds. These mines are excavations in the alluvial soil, 
never more than from 20 to 30 feet deep, and the gold pro- 
duced tlien'froitt has been se))aratcd from the soil by a in*ooo88 of 
washing so crude that a great part of it must iuevitaoly liave boon 
lost. 

The rcsoarchos of Prjovalsky demonstrate that gold is i»lentiful 
in northern and eastern Tibet. Here Tuugus diggera were 
encounttjrod wiio hod extracted handfuls of gold in small nuggets 
from a stream bed at a deptli Avhich they stated to be no greater 
than 2 feid. Another scientific explorer, Mr \V. Mosny, has ob- 
served similar evidouoes of the existonco of gold at com|)aratively 
shallow depths in Koko Nor region, and records that ho has 
soon nuggets, vamng from the sixo of a 2 )ca to that of a hazel- 
nut,” ill eastern Tioet. The gold was almost pure and ]wTfectly 
malleable. The Oork goldfields, which are visible from Koko 
Nor, are reported to have yielded to China very considerable 
quantities nf gold as lately as 1888. They are now deserted. 


E T 

Prjevalsky, indeed, predicts of northern Tibet that it will prove » 
“second California^’ in course of time. But veiy Rttle gold at 
resent finds its way across the Tibetan passes to India^ either 
y way of Larlak or Kumaon ; and the export to China luM 
diminished of late years. Until the detorminw official opposition 
to exploration, w^hich is maintained both by Chinese ana Tibetan 
authonties, is sufficiently relaxed to admit of the presence of 
European ox|)ert8, it will be imjMHisible to estimate the economic 
value of the enormous area of the Tibetan goldfields which are 
already known to exist. 

Iron is found in eastern Tibet in the form of pyrites, and is 
rudely smelted Iwjally. Salt and borax exist in abundance in the 
western lake regions. The exportation of borax to India is only 
limited by the comparatively small demand. Lajds-lazuli and 
quicksilver are amongst the minor mineral products of the country, 
which is, how'ever, but very |Mirtially exploited. 

Tlio climate of Tibet varies so gi’eatly over the enormous 
area and the changing altitudes of the country, that no two 
travellers agree prccdsely in their records. Tibet is ctimmim 
affected by the south-west monsoon, just as the Pamirs 
are aflected, but in varying di'grees according to geographical 
jiosition. In western Tibet, bordenng the Kashmir frontier, the 
climate differs but little fn»m that of Ladak. Intense dryness 
pervades the atinospliero during nine months of the year ; but 
little snow falls, and tlio western jmssos are so little subject to 
intermittent falls of fresh snow, as frequently to be traversable 
dunng the whole year round (see IjAUAK). Low temperatures are 
prevalont thruugliout these w^estern regions, whoso bhuik desolation 
IS unrelieved by the existence of trees or vegetation of any size, 
and wliere tlie wind sweeps imchetdved acress vast expanses of arid 
plain. All the western region is but slightly affected by the 
monsoon. The central lake region, extendiug ftom the Kuen- 
liin 1.0 the Himalaya, is also characterized hy extreme dimness in 
autumn, winter, and spring, wdlJi an abundance of rain in summer, 
whilst the eastern mountain region, extending to China south of 
the Daiig Iu (which, with an altitude of about 20,000 feet, stretches 
from 90" to 97° E. along the xxirallel of 33 ” N., and arrests the 
monsoon currents), is subject to much the same '‘limatic influenoos 
m the eastern Himalaya. The southern slo^tes of the Dang la 
are deluged with rain, liail, and snow throughout the year. 
Northern Tibet is an arid waste, subject to intense heat in summer 
and intense cold in winter. In March snow still lies deep in 
the Tsaidam ])asses, whilst Wellby found tlic heat oppressive in 
.Tun© at 10,000 feet elevation on the i)latcau south of the Kuen- 
lun, and a tomiierate climate prevailing almut the sources of the 
Dro elm (Yangtse) iu August. 

All travellers testify to the pcr|)etual wind cuiTcnts from the 
west, whitth sweep with fierce, unremitting blasts across the salt bogs 
of Tsaidam (9500 feet) and through tlie higher valleys of eastern 
TiUit. Wind is a prevailing feature throughout Tibet at certain 
seasons of the year, as it. i.s in the Pamirs, in Turkestan, in western 
Afghanistan, and in Persia. The climate of southern Tibet is, 
however, subject to considerable modifications from that of the 
northern and c<*ntml regions, owing doubtless to its geographical 
connexion with northern India. Here, at an elevation of 1.6,000 
feet, about the great I^ake Dangra, wo hear of well-built villages 
and of richly cultivated fields of barley, indicating a condition of 
climate analogous to that which jirevans in tlie districts soutli of 
Lhasa, and in sliarp contrast to the monotonous sterility of the 
lake region generally and the nomadic character of its population. 
Recent travellers bear witness to a gradual jirogross of dcsici^tion 
ill the Tibetan ujilauds. Everywhere there are signs of the 
madual diminution of the lakes and the recession of the water 
Jiiie — a 2 ihcnonionon that lias also been observed in the Pamirs. 
There arc still enormous glaciers about the head of the Braliiua- 
putra, but the glacial epoch of the Chan^ng highlands has 
jiassod away ; but it lias passed comparatively recenUy, and the 
last evidences of its existence are to be traced m those lakes, which 
are now iu their turn slowly disa)>])earing. There is notliiug to be 
found iu the records of recent ox|iloration or travel to indicate 
that in w'eHttsrn, southoni, or eastern Tibet the climate of the winter 
months is of a severity wliich would render it inimical to European 
existence. 

Our knowledra of the flora of northern and central Tibet has 
lioen nonsiderabfy increased hy the eollections of Prjevalsky, Wellby, 
Bower, and Littlodale, and that of eostoni Tibet by 
Bockhill. These and other collections have been riotm, 
admirably described in W. B. Homsley's The Flora of Tibet or 
Hi^h Asia, Wcsteni and southern Tibet were fairly W’ell 
explored previously to the advent of these travellers. Pro- 
fessor Maximowicz concludes from an analysis of the PriovaUky 
collection that the flora of Tibet is extremely ancient, and that it 
is chiefly composed of iramigrants from the Himalaya and Mongolia. 
There is also a larm {lercenta^ of endemic species. Ohiuese and 
European plants followed in tlie process of immii^ration. Those 
species which are distinctive of the eastern border ridi^s are found 
to reach the plateau, but do not spread westward, so that a 
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l^teau of Tibet in the woet and the alpine tmcte of tlie eaei. 
Thiselton^Byer classes the dora of Tibet on the whole as 
belonging to the Arotic-Alpiiie section of the groat northern 
division, but containing a purel ;7 endemic element. Two typical 
•pedes are L\f6km» apt^ktla, which extends to Spitsbergen, and 
the well-known edelweiss. A single fern siiecinien obtained by 
littledale {Polypodium haatcUum) is indicative of eastern China. 
Of the forty or fifty genera obtained by LitthMialo in central llbet, 
a veiy la^ pro|)ortioti are British, including many of the most 
charaot^stic mountain forms. In the higher regions of northern 
and western Tibet the conditions under which vegetation exists 
are extreme. Here there are no trees, no sltnibs, nor any plants 
above a foot high, ^'^ellby says he saw nothing higher than an 
onion. The peculiar form of tussocky grass which prevails in the 
Pamirs is the characteristic feature of the Tibetan Changtang of 
the Tsaidam plains and of the bogs north-east of Lhasa. Of 
grasses indeed there are many forms, some of them rieciiliar to Tibet, 
but no trees or shnibs at any elevation higher inaii 15,000 feet. 
A flowering plant {Saussurea tridcudyla) was discovered by Bower 
at an elevation of 19,000 feet. In soirth-easterii Tibet, where 
Himalayan conditions of climate prevail, we have a completely 
difterent class of flora. Of the flora of Tibet Mr Rockhill writes : 
**In the *bot lands* {tm-rong) in southern and south-casteni 
Tibet, extending even to Btitang, peaches, apricots, apjdes, plums, 
grapes, water-melons, &c., and even pomegranates, are raised ; 
most of Tibet only produces a few varieties of vegetables, such as 
potatoes, turnips, beans, cabliages, onions, Ac. The principal 
cereals raised ai*o barley and buckwheat, wheat in small qnatitities, 
and a little oats, A few localities in the extreme scnithcni portions 
of the country, and around Lhasa possibly, arc said to produce a 
non-clutiiious vari»ity of rice. A variety of nunintaiii bamboo is 
found in southern and pai'ts of eastern TiW, and is much used for 
basket work. Tibet i>rodu(;es a large number of medicinal plants 
much prized by the medical jirofession in Chifia and Mongolia, 
among others the Coidyre/)^ sitienaiSf the Coptis teda, Wall., ana 
Pickorhiza L-umHt, Royle, Ac. Rhubarb is also found in great 

? [uan titles in eastern Tibet and Anido ; it is largely cxjwrted 
or European use, but does not apjiear to be used fijediciiially 
in the country. The trees most commonly found are the plane, 
poplar, maple, walnut, oak, the cuprcsaiin fundms^ and various 
varieties of the genera piiuuSy ahicny and larix* Some valuable 
plants ai*o obtained in tJie mountains of south and south-wosteni 
Tibet, yielding the excellent yellow and red coloum used to dye 
the native cloths. ’* 

Tlic fauna of Tibet has been by no means cxliaiistively investi- 
gated, espettially the rodents and smaller siiecies of animals, 
p Amongst domesticated animals are t(» be found the 

Fauom. iiorsc, mule, donkey, cattle, sheep and goat-s, fowls 
atid pigs, ducks and geese. Probably no countjy in the worhl, 
excepting i)erliaps inner Africa, so abounds in wild animals as the 
cold soUtuuos of the northern plateau. Here arc to be found yak, 
wild asses {kia)ig)y several varieties of deer, musk doer, and Tibetan 
antelope {pardludopo) ; also wild shoe]) (the hurret of the Hima- 
laya), Ovis ammon and possibly (his mli, together with wild goafs, 
boars (in large numWra in the north-eastern districts), Icopaids, 
otter, wolves, foxes, marmots, monkeys, squirrels, and wild dogs. 
To tliis list must be added the curious Ailurofnis vidaiwleucas. 
Birds are fairly mimerous, and include many varieties of water- 
fowl, some of wliicli {A user iiidinis [the ]»ar-licaded goose], for 
instance) breed in Tibet., whilst others arc only found as birds of 

R . Ill eastern Tibet, on the Chinese boitler, varieties of 

easant tribe abound, some of which ai^ rare. AmoiigRt 
them" are the “white” pheasant, the Ctiriomis Temmimkiiy \,\io 
kinds of eared plioasant, Anderson’s pheasant, and the blood 
pheasant. Tlic Til le tan sand -grouse is peculiar to the country, 
and the snow-partridge (a meml)cr of the Himalayan variety) is 
also occasionally met with. Wellby mentions eagles in the noHh- 
east of the plateau, and Rockhill enumerates, on Chinese authority, 
storks, larks, and swallows amongst the biifls of ccntiul Tibet. 

The industries are contined to the manufacture of woollen cloth 
of various degrees of fineness ami colour, and called iruky imna, 
and Icufa, to that of small rugs, pottery of an inferior quality, 
utensils of copper and iron, some of which show considerable 
/ dumit4 artistic Skill in design, and to such other small trades 
as are necessary to supply the limited wants of^the 
maattmae, artisans ore Neiialese and Chinese, 

the former Ming tlio best workers in metal and dyers. 

The great trade routes arc, firat, that which, siaiting from 
Cheng-tn, the capital of the Chinese province of Szochuen, 

E isaes by w-ay of Taohienlu, Litang, Batang, Chnmdo, I^arego, 
hasa, Gyautse, Shigats^, reaches the No])a]ose frontier at Kielain 
a and goes thence to Kliatiimndu. This route is called 
tatonmi Qya-lam, “the China road” (or “high road**); the 
great bulk of Tibetan travel goes over it. Minor 
roads go from Hsining Fii in the Chinese provinee 
of Kansu vid Tsmdam and the Bang la pass to Nagehuka and 


Lhasa. This road, called the Cfhang lam or “northern road,*' 
was mnch used by traders till the middle of the 19th century, 
since when the Mahommedan rebellions in north-westeni China 
have practically closed it. Another nwi starts fi-om Sune-jmn 
in north- western Szechnen, and, by way of the sources of the 
Yellow river, joins the Gya-lam at Chanido ; it is but little used, 
os it iiasscs through tlio couutiy of tlio wild marauding Golok. 
Still another route starts from Tachienlu, and by the valley of 
tho Yalung and the Dio chu runs to Oyt^kuiido, and thenoo to 
Chamdo. From this jwint it leads to Kiwocho, and ilicn through 
Gyadc or Chinosc province to Nagehuka and Lhasa. An important 
trade road starts from Likiang Fu in Yunnan, and by way of 
Cbnng'tien (Guiedam of tho Fi'cnch missionaries) joins the Gya- 
lam at Batang. 

The latest routes ndoj)tcd by travollora from Darjiling to Lhasa 
have boon tbo.se which, avoiding the Cliumbi valley, liave crossed 
the Himalaya on the iiorlb-wi'.st rather than the north- « 
etist of Sikkim, and run most directly to Sliigatsi^. 

From Shigatse to Lhasa the route luis neen tho samo^"”** 
a.s that followed by Nain Sing in earlier clays, whicdi jmihscs by 
Gyantsd and tlieiico over t lie. lofty Kharo la plateau tlnougb tho 
lake Imsin of the Yamdok tso, across the Kharnbala range to tbo 
Nari cbii (Tsanpo). Between Shigatsi' and the moutli of tho Kyi chu 
(on wliich Lhasa stands) there is still no direct communication 
by river. Chandra Das, travelling rid Kainbajoiig and the Kongi'a 
Lamo |>as.s, made a twenty -eight days' journey between Kbigatsd 
and Ilaijiling. The dimet distance being about lUO miles, ibis 
length of time is suflieient indication of tho tortuous and diflicult 
nature of tlio mountain track. From Kbaimandu, the ea]»ital of 
Ke]>al, a diflicult mountain route nms by Kirong tao to the No 
la (1(1,600 feel), desisending from wbieb pass it strikes the Tsanpo 
alsmt midway between Lhasa and Like Mansavowar. Fari-lier west 
Tibet may bo reaebed fiom Kumaon by one of a gi’oup of jiasses 
(of which the best-known is the Milam) leading to jjakc Man- 
Bai*owar. Tho lake bet^omes a soii. of obligatoiy ]>oint on all routes 
to Tiliet wliicb lie lict ween Ladak and Se})af. Tho Shipki road 
from Simla, which strikes the Sutlej at Q'otling (whore tnoro is a 
bridgti), leads up to Mansarowar, coinciding with the great liigh- 
road {Jfmglam) after passing Totling. The Jonglam (elsewhere 
called Gya-lam, >>’111011 Iniverses the wliolo length of Tibet from 
liCh to China) is the route by which Cliincse oflicials keep up com- 
munuiaiion with western Tilx't. From IjoIi to Gartok (14,260 feet) 
it follows the upricr Indus valley; tlien crossing the lofty Kailaa 
range (dividing tlio Indus from the Sutlej) it drops to Totling and 
follows the Sutlej to Mansarowar. The reniarkaole area of gold- 
mining industry wliicli lies to the north-east of Gariok is reached 
by another route from Lch, wliicli, eiossing the Chang la close 
to Leh, passes by Itndok at the eastern extnnnity of Lake I'angong 
in a south-Ciusierly directitin, running north of the great mountain 
masw-s w’hich crowil round the Indus sourees. It continues through 
the central lake district of the Hor province to Tengri Nor and Lhasa. 

For the money of *ribet see the article Lhasa. The weights and 
I measuivs in use are jiraetically those of China ; tin* dry measures, 

I the most commonly employed, arc the hrtt or ho of alM)ut - 
four pints and tlie hchal of twenty ho; llie cajiaeily “ 
of the ho varies according to loeitHlies. Tlie most coTiirnoiily 
I nstid measures of length are the span {into), thcj cubit {krn), and 
I the arm’s-lengtli or fatliom {dmnjm). 

Tlie ]irinci]Mil trade with tlie outside world is carried on with 
I China over the Lhasa Tachienhi road. Mr G. L, Litton, of 
ll.B.M. Consular Servi(;e in CJiina, in liis re]>ori panlMn 

on the nature and value of this trade in 1898, gives 
the following figures for tlie average value juissiiig 
through Tachienlu : — 



Exports from Tihrt, 



Value, Taels. 

Total Taeli. 


Musk . 

Wool . 

Gold . 

Fox 8kin.s 

Other skins . 
Rhubarb and drags 

. 

500.000 

200.000 
150,000 

25.000 

30.000 
30,000 

935,000 



Imports to Tibet. 



Tea . 

Cottons 

Hilks and sundries 

. 

3,100,000 

10,000 

40,000 

1,160,000 





1 

1 




2,085,000 
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The value of the Chinese tael is H oz. avoirduiioiH of silver by 
treaty. The tea impoi*ted from Szechuen is for tlie most part 
of very inferior quality, estimated at 36 jKjr cent, teadeaves and 
65 twigs and other material. It is compressed into large bricks, 
and costs two-thirds of a penny iier pound. No Indian tea would 
comixjte with it. Tacliienlu is the principal market, permits 
Iteing issued each year from Peking to the traders. The trade 
between Sung-iutn in uortii-west Szechuen and Tibet is estimated 
by the same writer as follows ; — 


1 Imports to Tibd, 



Value. Taels. 

Total Taela. 

Tea 

760,000 


Cotton and woollen goods 

16,000 


Brass arul ironware, and Bundrios , 

5,000 



780,000 

Ejrporlsfronx Tibet, 


ool ••••.. 

80,000 


Live sheep 

20,000 


SheejMkitiB and furs • 

180,000 


M('dk'ineK and iiiusk • • • 

620,000 




800,000 



1,580,000 


The trade carried over the Hsining-Tankar-Tsaidara route has 
not been largo for many years, on account of the various Muhoni- 
inedan robcllioiis in Kansu. ProliubJy tlio value of Die exj>oris 
and imports over it cfinnot l>e estimated at more than 60,000 to 
76,000 taels a year, including in tliistho value of the Mongol trade. 
Tmde between India and Tibet is carried on at present over the 
road which, starting from Darjiling, crosses the Jolap la and passes 
liy Yatung, the Ohumbi valley to Khamba djoug, Shigatse, and 
Lhasa. Yatung (80 miles from Darjiling) was opened 1st May 
1894 to foreign trade under the regulations ajqiended to the 
Sikkim -Tilxit Oonvention of 1890, concluded between the Viceroy 
of India and the Chinese Amban of Lhasa. An officer of the 
Chinese Maritime Customs is stationed at Yatung ; lieyond this 
)>oiut foreigners are not allowed to proceed. The trade over this 
route Ikos steadily grown since the ojieiung of the I’oad. Tlie gross 
value of the iiiqiorts into and exports from Tibcl. is a& follows : — 



1807. 

1898. 

1899. 

1900. 

lm]>orU . 

Rupees. 

074,139 

Rupeu. 

718,476 

817,861 

Iiu]»ec8. 

902,637 

Rupees. 

730,502 

Exjwrts , 

820,300 

822,760 

710,012 

Total 

1,494,489 

1,636,320 

1,785,397 

1,440,514 


The total im])ort8 into Dritish India from Tibet bv all available 
routes are inoro than double the value enumerat'd above aocording 
to the Indian oiScial statistics of 1898. This would allow a con- 
siderable margin for the trade vid Ladak and across the Kumaon 
passes. Returns for the official year ending Slst March 1901 mvo 
the value of the trade between Bengal and Tibet as 6*20 Imchs 
of nipees. The ex]>orts consist mostly of wool, woollen cloths, 
musk, yaks* tails, skins, }Kmies, and mules. The imports comprise 
a large vanoty of articles, principally cotton and woollen goods, 
silks, metals, tobacco, umbrellas, matches, kerosene, docks, 
watches, and quite a large nuantity of Chinese goods shipped from 
China to Calcutta, aud tlicnce by rail to Daijiling. Tibetan 
woollen goods are also exported over this route to be taken to 
Pokii^ by sea. No tea is allowed by Uie Chinese to be brought 
into Tibet over this road. The value of the trade between 
Bhutan and Tibet is not known. The native explorer 1&, N. 
states (in 1886) that “the cx}x)rts from Tibet (into Bhutan) 
are chiefly salt, blankets, wool, skins, tea in bricks, musk pods, 
and earthen pots, of which salt aud wool take the first place 
with regard lo quantity exported. These are cither sola for 
cash in the currency of Tibet, or are bartered for the following 
commodities, viz., bur4 (a kind of silk stuff), khafmr (coloured 
silk), yuUhu (a cotton cloth), brass utensils, silver, jewellery, rice, 
and tobacco. ** Trustworthy statistics of the value of the trade 
maintained between Tibet and bordering countries are not ob^n- 
able. Probably the trade with Bhutan does not much exceed 
Rs. 10,000 in value. Trade with Ladak (independent of that which 
passes through Leh to India) is inconsiderable, aud is certainly 
exceeded in value by the trade with Nepal. The total foreign 
trade of Tibet does not probably exceed R8.10,000,000 a year. 


C H B O li N E 

Autuoritiss.— on Eacploratums in Sikkim, BhtUan, mi 
Tibet, Debra Dun, 1889.— Chandra Dab. Journey to Uma 
and CevUral Tibet, London, 1899 .—Rockhill. The hand ^ ike 
Lamas, 1891 ; DLary of a JourMy throuyh Moj^ia and Tibet, 
Washington, 1896; Buy, Oeog, Journal, vol. iii. ; “Tibet from 
Chinese Sources,*' Joum, Boy, Asiatic Soe., 1891 ; Notes on the 
Ethnology of Tibet, Washington, 1895, — Bonvalot, JDe Tarie 
au Tonkin d iravers le Tibet incunnu, Paris, 1892. —Bower. 
Boy, Oeog, Journal, voL i. ; Diary of a Jowmey aerose Tibet, 
Calcutta, 1893.— Miss A. R. Taylor. Ntdimal Beview, Sep- 
tember 1893 ; Boy, Oeog, Journal, vol, iii. — Ds Rhins and 
Grenakd. Mission sdmlifique dans la havie Asie, Paris, 1897. 
— Littledals. Boy, Oeog. Journal, vol. vii. — Wbllby. Boy, 
Oeog, Jouimal, vol. xii. ; llarough Unknoim Tibet, London, 1898. 
— Deasy. Boy, Oeog, JoirnuU, August 1900. — Sven Hedin. 
Through Asia, Ijondon, 1898; and Oeog, Journal, April 1902. 
— S. C. Rijn H art. JFith the Tibetans in Tent and Tempts, 
London, 1901.— Dblmar Morgan. Bmj, Oeog, Journal, vol. ii. — 
Waddell. Tits Buddhism of Tibet, or Latnaism, London, 1895. 
Stkachky. Btry, Oeog, Journal, February, March, and April 
1900. — Prjbvalsky. “Notes on Gold- Washing,” Bay, Oeog, 
Broceedings, vol. vii. ; “Jom-noys and Discoveries,” Boy, Oeog, 
Proceedings, vols. x., xi., xii., Ac.— Roborovski. “Journeys and 
Discovorios,” Boy, Oeog, Proceedings, vols. xii. and xiii. — D e 
Rustiiorn. “Notes on Tea Ti*ade between China and Tibet,” 
Boy, Oeog, Journal, vol. vi. — Walker. “ Four Years’ Journeys by 
A. K.,” Boy, Oeog, Proceedings, Febniary 1885. — P. K. Kozlofv. 
“The Russian Til>et Expedition, 1899-1901,” Oeog. Journal, 
May 1902. — W. B. Hembley. “The Flora of Tibet or High 
Asia,” Linncean Soc, Joum,, vol. xxxv., 1902. 

(t. h. II*. ; w. w. R.) 

Tichborne Claimant, The.-^iioger Charles 
Tichborno (1820-1854), whoso family name became a 
liousohold word on account of an attempt made by an 
im 2 K> 8 tor in 1868 to personato him and obtain his heritage, 
was the eldest grandson of Sir Edward Tichborne, the Oth 
Inironct, of a very ancient Hampshire family. Sir John 
de Tichliorne, slieriff of Southampton, was created a 
liaronet by James I. in 1621, and from him his descend- 
ants inherited great wealth and the position of one of the 
leading Roman Catholic families in the south of England, 
Roger Charles, born at Paris on 5th January 1829, was 
the eldest son of James Francis Douglity-Tichborno (who 
subsequently l>ccamo 10th baronet and died in 1862) by 
Henriette FclicittS, natural daughter of Henry Seymour 
of Knoyle, in Wiltshire. This lady, who hated England, 
was intent upon bringing up her son as a Frenchman : 
the result was that ho hardly got any education at all 
until he wont in 1846 to Stony hurst, 'w^honce he pro- 
ceeded in 1849 to Dublin and joined the 6th Dragoon 
Guards. His eccentricity and his F rench accent made him 
rather a butt in his regiment, and, being disappointed of 
war service, ho sold out in 1852, and in the following 
year proceeded on a trip to South America. He sailed in 
March 1853 from Havre for Valparaiso, whence ho crossed 
the Andes, reaching Rio in 1854. In April of that year 
ho sailed from Rio in the Bella and was lost at sea, the 
vessel foundering with all hands. His insurance was paid 
and his will proved in July 1855. The baronetcy and 
estates passed in 1862 to Roger’s younger brother, Sir 
Alfred Joseph Doughty-Tichborne, who died in 1866. The 
only person unconvinced of Roger’s death was his mother, 
the dowager Lady Tichborne, from whom every tramping 
sailor found an eager welcome at Tichborne Park. Bhe 
advertised largely and in a highly injudicious manner for 
theilong-lost wanderer, and in November 1865 she learnt^ 
through an agency in Sydney, that a man “answering to 
the description of her son " had been found in the guise of 
a small butcher at Wagga Wagga, in Queensland. As a 
matter of fact, the suppo^ Sir Roger ^d not correspond 
at all to the long-lost heir, who was slim, with sharp 
features and straight black hair, whereas the daimant 
was enormously fat, with wavy, light brown hair. His 
first letter to Lady Tichborne was not only ignorant and 
illiterate to the last degree but appealed to cizeumstanoea 
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(notably a birth-mark and an incident at Brighton) of 
which i&e admitted that she had no recollection. But so 
great was her infatuation with her fixed idea, that she 
soon overcame the first qualms of distrust and advanced 
money for the claimant to return to Eurojie. Like all 
pretenders, this one was impelled by his mtourage^ who 
regarded him strictly in the light of an investment. He 
himself was reluctant to move, but the credulity of 
persons under the influence of a romantic story soon 
came to his aid. Thus an old friend of Sir James Tich- 
borne’s at Sydney, though puzzled by the claimant’s 
answers, was quite convinced by a resemblance to his 
supposed father, ‘‘especially afcut the- mouth.” At 
Sydney, too, he made the acquaintance of Bogle, a negro 
servant of a former baronet. Bogle sailed with him from 
Sydney in the summer of 1866, and ccaithcd him in the 
rudiments of the role which ho was preparing to sustain. 
On reaching London on Christmas Day 1866 the claimant 
paid a flying visit to Tichborne House, near Alrcsford, 
where he was soon to obtain two highly imi>ort!int allies 
in the old family solicitor, Mr Hopkins, and a Winchesh^r 
antiquary named Baigont, who was intimately acquainted 
with the Tichborne family history. He next went over to 
Paris, where in a hotel bedroom on a dark January after- 
noon he was promptly “recognized” by Lady Tichborne. 
She had formerly been a beauty, and her real son Inid 
borne a striking resemblance to her. The claimant was 
an unwieldy “mass of flesh,” swiling nearly 25 stone, 
and his countenance was of a reimlsive coarsemess. This 
“recognition” naturally ma<lo an enormous impression 
upon the English public, who wei*o unaware that Lady 
Tichborne was a monomaniac. That such a term is no 
exaggeration is shown by the fact that she at once 
acquiesced in her supposed sou’s absolute ignorance of 
French. She allowed the claimant XI 000 a year, accei)ied 
Ills wife, a poor illiterate girl, whom ho had married 
in Queensland, and handed over to him the diaries and 
letters written by Iloger Tichborne from South Americui. 
From these documents the claimant now oarofully studusd 
his part ; ho learnt much, too, from Baigent and from two 
carabineers of Roger’s old rogiment, whom he tocjk into his 
service. The villagers in Hampshire, a nuuilxjr of the county 
families, and several of Tichborne’s fellow-oflicers in the 
6th Dragoons, l)ocame eager victims of the delusion. The 
members of the Tichborne family in England, however, 
were unanimous in declaring the claimant to be an 
impostor, and they were soon put upon the track of dis- 
coveries which revealed that Tom Castro, as the claimant 
liad been called in Australia, was identical with Arthur 
Orton (born 1834), the son of a Wapping butcher, who 
had deserted a sailing vessel at Valparaiso in 1850, and 
liad received much kindness at Melipilla in South America 
from a family named Castro, whose name ho hod sub- 
sequently elected to bear during his sojoimn in Australia. It 
was shown that the claimant^ on arriving in England from 
Sydney in 1856, had first of all directed his steps to 
Wapping and inquired about the surviving members of 
his family. It was discovered, too, that Roger Tichborne 
was never at Melipilla, an assertion to which the clairaant, 
transferring his own adventures in South America to the 
account of the man whom he imijersonated, had com- 
mitted himself in an aflfidavit. These discoveries and 
the deaths of Lady Tichborne and the friendly solicitor, 
Hopkins, were so discouraging that the “ claimant ” 
would gladly have “retired” from the baronetage; but 
the pressure of his creditors, to whom he owed vast sums, 
w'as importunate. A number of “Tichl)orno bonds” to 
defray the expenses of litigation were taken up by the 
dupes of the imj^osture, and an ejectment action against 
the trustees of the Tichborne estates (to which the 


heir was the present baronet^ Sir Henry Alfred Joseph 
Doughty-Tichborne, then two years old) finally came 
before Chief Justice Bovill and a siKscial jury at the Court 
of Common Pleas on 11th May 1871, During a trial that 
lasted over one hundred days the claimant exhibited an 
ignorance, a cunning, and a bull-dog tenacity in brazening 
out the discrepancies and absurdities of his de|K>sition8, 
which liavc probably never been surpassed in the liistory 
of crime; they may have been riv^ed in the ciiso of 
Titixs Oates, te whom in physical constitution the claimant 
boro a striking resemblance. Over one liundre<l jjcrsons 
swore to the claimant’s identity, the majority of them, and 
they were drawn from every class, Injing evidently sincere 
in their belief in his caus(\ It was not until Sir John 
Coleridge, in a spi'ccli of niqiarallclcd length, laid bare 
the whole conspiracy from its inception, that the result 
ceased to be doubtful. The evidence of the Tichbonies 
finally convinced the jury, who declared that they wanted 
no further evidence, and on 5lh March 1872 Serjeant 
Ballantinc, who led for the claimant, elected to be non- 
suited. Orton wus immediately arroste'd on a charge of 
jierjury, and was brought to trial at bar before Chief 
Justice Cockburn in 1873. The defendant showed his 
old qualities of inqaidence and endurance, Imt the furious 
indiscretion of his counsel, Kdw'ard Kenealy, tin; testimony 
of liis former sw'eetheart, and Kenealy ’s rt'fusal to ^mt the 
Orton sisters in the box, proved conclusive to the jury, who, 
on the one hundred and eighty-eighth day of the trial, after 
half-an-hour’s deliberation, found that the cliiiinant was 
Arthur Orton. Found guilty of perjury r ri tw'o coun^ lie 
w'as sentenced on 28th February 1874 to foiu teen years’ 
penal servitude. Tlic cost of the tw^o trials was esti mated 
at something not far short of £200,000, and of tins the 
Ticliborno estates were mulcted of fully £00,000. The 
claimaixt’s bottor-dass supporters luul doscrt('d him before 
the second trial, but the peoi>le wdio had subscj-ibed for 
his defence w'ere staunch, while the iwjpulace wwe con- 
vinced that ho Wvis a persecuted man, ami that the 
Jesuits woie at the bottom of a deep-laid plot for keep- 
ing him out of his own. There were symptoms of a riot 
in London in April 1875, wdicn Parliament unanimously 
rejected amotion (by Kenealy) for referring the I’ichborno 
case to a royal coiii mission, and the military had te l>o 
liehl in roadiiicss. But the agitation subsided, and when 
Orton emerged from gaol in 1884 tlio fickle public took 
no interest in him. The sen&ition of ten years earlier 
could not bo galvanized into fresh life either by Jiis lectures 
or his alternate confessions of imposture ami reiterations 
of innocence, and Orton sank into poverty and oblivion, 
dying in obscure loilgings in Marylebono on 2nd April 
1898. (t. sk) 

TicinOf or Tessin, one of the Swiss cantons. Its 
area is 1087*9 square miles. Of this 725*67 square miles 
are “productive,” forests (:«»vering 233*8 sejuare miles, and 
vineyards 30*7 Siimire miles (the grcjitest vino-growing 
area in Switzerland), the remaining 461*1 square irnles 
being arable or meadow land. I'he jK^mlation was 
126,751 in 1888, while in 1900 it was 138,638, or 
127 inliubitants per sc^uaro mile. Tlie cjinton is over- 
w^helmingly Romanist and Itiilian - speaking. In 1888 
the episcopal see of Lugano was founded : it is at present 
held by the bishop of Basel, who names an udministmtor 
apostolic for Ticino. BelUnzoua is now the <»nly i)oIitical 
capital, but the largest town in the caxiton is Lugano. In 
1888 Locarno had 3142 inhabitants (3557 in 1900), Airolo 
1697 (in 1900, 1629X and aMendrisio 2815 (in 1900, 3441). 
Tlxo canton is divided into seven administrative districts. 
In 1897 its state revenue was 3,891,293 francs (a rise 
of 63 per cent, since 1885), and the state expenditure 
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3,733,263 francs (a rise of 97 per cent, since 1885), but 
in 1898 there was a deficit of 110,102 francs. In 1897 
the public debt was 13,235,208 francs. 

The political troubles of Ticino were increased in 18S8 by the 
foundatioii of the see of Lugano, considered by the Radicals as 
likely to advance Ciericalisni, though it freed Su'itzerland from 
foreign ecclesiastical rule. Hence in September 1890 the Hadicgls 
carried out a bloody revolution, which necessitated Federal inter* 
▼ention, but at a state trial at Zurich in July 1891 the leaders 
were acquittetl. In 1891 proportional representation was adopted 
fov elections for the cantonal and communal assemblies. In 
1892 a new cantonal constitution was accepted, by which the 
executive is elected directly by the pco^e, and proportional re* 
presentation is maintained, while the Facultative Referendum, 
especially for certain iiuancial bills, and an initiative in legis- 
lative matters, are given to 5000 citizens, though 7000 are required 
in the case of an amendment in the cantonal constitution. In 
1800, by a strange anomaly only to bo explained by the previous 
political history of the canton, non-resident citizens were given a 
vote in all cantonal and communal matters, though residence is 
strictly required for all voters in Federal matters. 

Aui'HoiiiTiEB. — -Baiioffio. JMt Poesi e delle Terre costituentl 
il Cantone del Ticino Jim alV anno 1798, Lugano, 1798. — Bol- 
UUino della Svizzera Italiana (published by the Cant. Hist. Soc.). 
Bellinzona, from 1879. — Boukani. U Ticino Sacra, Lugano, 
1896 . — Mkvkh. iJic evangeliaclie Oemeiruie in Locarno. Zurich, 
1830.— Bahm. JHc Kunstdenhmdler d, KaiU, Tessin. Zurich, 
1893. (W. A. B. O.) 

Tides. — Our knowledge of the tides lias been ad- 
▼anced in several ways since the date of the ninth edition 
of this Encyclo|ieedia. From the nature of the case the 
following sections do not form part of a connected whole ; 
they are rather a collection of minor articles dealing with 
tojucB connected with the tides. 

The subjects treated are : — 

§ 1. Seiches, or oscillations in lakes. 

§ 2. The l)orc in estuaries. 

§ 3. The deflection of the vertical by lunar attraction. 

§ 4. Tide-tables and tidal i»rediction. 

^ 5-10. llecent advances in the dynamical theory of 
the tides. 

Occasion will frequently arise to refer to the article in 
the ninth edition of this work (vol. xxiii. pp. 353-381) ; 
we shall for brevity call it Tides. Where it may be 
necessary to give a reference to a book entitled Tits Tides 
and Khidred Phefnomemi in, the Solar System^ by G. II. 
llarwin (John Murray, 1898), it will be referred to as 
Darwin^s TiikSf dr. 

§ 1. Seidies, 

In the article Tides (p. 370) there is reproduced a 
portion of a tide-curve for Bombay. The object of the 
figure was to show the general nature of tidal 
accordingly certain small irregu- 
cttrveM. laxities, which probably existed in the original, 
were smoothed out. Such irregularities are 
found in most tide-curves, and the smoothing of this curve 
has uiasked an interesting phenomenon closely connected 
with the tides, although arising from a wholly different sot 
of causes. 

The notches which arc prevalent in tide-curves indicate 
that the waiter is affected by other waves than that of the 
main tide. These secondary waves are observed to have 
periods which range from two to twenty minutes; they thus 
alternate very much more rapidly than does the tide, 
whilst their periods are very much longer than those 
of the waves which are visible on the surface of the 
sea. Waves of this kind have sometimes been called 
periodic tides — as, for example, in correspondence in Nature 
on 12th January and 20th A])ril 1899 ; but the name is 
altogether ina}>propriate, since they arc not tides, and they 
possess the attribute of i>eriodicity in common with ail 
other waves. 

In order to gain some insight into the nature of the 


phenomenon, we must now turn our attention to certain 
observations which have been made on an inland lake* 

It has been known for several centuries that the 
water of the Lake of Geneva is apt to rise and fall by a 
few inches, sometimes irregularly and sometimes 
with more or less regularity. Since the water 
ebbs and flows, these oscillations present some 
resemblance to true tides, and the phenomenon 
is sufficiently conspicuous to have gained from the inhabit- 
ants of the shores of the lake the name of Seiche. It 
was discovered during the last half of the 19th century 
that these waves are not peculiar to the basin of Geneva, 
and the name seiche has been generally adopted, whether 
we 8{)eak of the waters of a lake or of a land-locked arm 
of the sea. 

In the 1 8th century Fatio de Duillier recorded a cele- 
brated seiche which occurred in the year 1 600 on the Lake of 
Geneva, when the range of the wave from lowest to highest 
was 5 feet 4 inches ; but the first man thoroughly to in- 
vestigate the subject was Dr Forel of Lausanne.^ Between 
the years 1876 and 1885 he publislied, principally in the 
Archives des Sciences Physiques et Naturelles of Genova, a 
series of papers giving the results of his observations. An 
abstract of these paj)crs, with illustrative diagrams, is given 
in Darwin's d:c. 

At first Dr Forel conducted his observations by means 
of a simple but very sensitive appamtus, called by him a 
plemyrameter, which was intended to detect the 
periodicity of the oscillations of the water with- servea and 
out reference to the heights of the waves. By nnaiyaea 
the observation of a light float in a horizontal 
glass tube, which formed portion of a pipe 
connecting the water in the lake with that in a tank 
ashore, he was able to detect even the slightest current 
setting from the lake to the tank, or vice versd. Such a 
current was found to occur even when the difference 
of levels amounted to only a fraction of a millimetre, 
('^are was of course taken, by choking the ingress of the 
water into the pi})e, to obliterate the effect of the visible 
waves and ripples on the lake, so that his attention was 
directed only to inequalities with a duration of at least a 
I minute. A description of the instrument and of the 
records derived by means of it is contained in JJr ForeTs 
book,’ and in chapter ii. of Darwin’s Tidesy d:c, 

A careful study of the registrations of his instrument, 
taken at Merges and at other places, convinced Dr Forel 
that the oscillations were not irregular and capricious, as 
they naturally aj)f>car to the casual observer. He was 
able, in fact, to pick out from the complex motions several 
rhythms which iiresented themselves over and over again 
on many occasions. It will easily be perceived that the 
coexistence of several rhythmical movements, presenting 
themselves in various intensities and in various phases 
relatively to one another, suffices to explain any amount 
of complexity in the aggregate effect. 

Dr Forel then concluded that these motions are 
oscillations dependent on the shape and depth of the 
whole lake, and he announced that seiches arc due to “ a 
gigantic impulse moving the whole liquid mass of Leman 
throughout its length, breadth, and depth." He adds 
that is probable that the same thing would be 
observed in far larger basins of water." 

He concluded that the principal oscillations are of two 
kinds, the longitudinal and the transverse. In the seiche 
of longest period the water was found to rock about a 
line drawn transversely across the lake at its centre, so 
that it was high water at Yilleneuve when it was low 


1 HU papers are collected iu Ls JAmany 2 volt. (Roux, Lausamra, 
1892). 
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water at^ Genera, and conversely. Suoh a seiche is said 
to be uoinodal and longitudinal, because it affects the 
whole length of the lake, and there is at the centre a node 
or plaoe at which the water is stationary as to height. 
He found that seventy-three minutes elapsed between 
successive high waters at either end of the lake, and that 
this period was the same whether the seiche was of visible 
amplitude on whether it amounted to only a fraction of a 
millimetre. 

A crucial test of the correctness of Dr Forel’s analysis 
is afforded by th^ determination of the period of oscilla- 
tion of water in a trough of the dimensions of the Lake 
of Geneva in accordance with the laws of moving liquid. 
Now it may be concluded from this consideration that 
if it were possible to tilt up one end of the lake, so as to 
make the water rock about a single central node, the 
period of the oscillation would be very nearly that which 
was observed. The irregularities in the bed of the lake 
are, of course, considerable, and the period cannot be deter- 
mined by d priori reasoning with close accuracy, but the 
discussion demonstrated with certainty the nature of the 
motion in the case of these seiches of longest period. 

If the uninodal longitudinal seiche had been the only 
motion of the water, Dr Forers task would have been 
a comparatively easy one, but, as has been already said, 
the motion is in reality exceedingly complex. He was, 
however, also able to show the existence of the binodal 
seiche with a period of thirty-five minutes. In this case 
there are two nodes which divide the lake into three 
parts, of which the two terminal ones arc each half as 
long as the central part. Tn this kind of seiche 
Longitude the low water occurs simultaneously at the two 
^i^oMvene when it is high water at the centre. The 
S§ich9t. existence of raultiuodal longitudinal seiches 
was also suspected, although the complication 
was so great as to prohibit aksolute demonstration. 
Besides these longitudinal oscillations, uninodal transverse 
seiches were picked out with certainty. In this case the 
water was highest at Merges on the nortli when it wjis 
lowest at livian on the south, and the ])criod was deter- 
mined at aV)Out ten minutes. It was thus established 
that the whole water of the lake is apt to oscillate about 
several fixed longitudinal or transverse nodes, but the 
question remained as to the manner in wliich tho motions 
originate. Any cause which tends to heap up tho water 
at one end or at one side of the lake, and then ceases 
to operate, must start an oscillation which will last for 
many hours, with gradually decreasing amplitude, until 
the motion finally dies out in consequence of friction. 
Dr Forel suggested that such a temporary local rise of 
water-level may be produced in various ways. Some, 
perhaps many, seiches arc due to the tilting of tho whole 
lake -bed by minute movements of the earth’s surfac^c. 
Modern investigations seem to show that this is probably 
a more fertile cause than Dr Forel was disposed to allow. 

When the wind blows in one direction for many hours 
it heaps up the water to leeward, and when it drops a 
- seiche must necessarily originate. Again, the 
cMuJtu, height of the barometer will often differ slightly 
at different parts of the lake, and tho water 
must respond to tho atmospheric pressure at the rate 
of about a foot of water to an inch of mercury: we 
shall return to the consideration of this point hereafter. 
Dr Forel also suggested that a seiche was most frequently 
the result of a sudden squall, but wo think that he much 
over-estimated the efficiency of this cause. It is thus 
possible to point out several causes competent to produce 
seiches^ but it generally remains impossible to say how 
any particular seiche was started. 

B^ore leaving this subject, it may bo well to mention 
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that some observations have been made on other lakes, 
and we may especially refer to the observations of seiches 
on Lake George in New South Wales, mode by Mr 
Kussell, Government Astronomer at Sydney. ^ 

We commenced this discussion by referring to the 
notches on tide-curves, but these zigzags are in general 
too rapid to be entirely attributable to the seiches of a 
land-locked arm of the sea. There must, then, be other 
ascillations besides seiches, and Dr Forel found that this 
was also true of the Lake of Geneva. These oscillations 
resembled seiches in every respect except in the greater 
rapidity of their alternations. Some of them were per- 
haps multinodal seiches, but they frequently only affected 
a portion of the lake at a time. In order to distinguish 
them from proper seiches, ho railed them “ vibrations.” 

In all his later work Dr Forel replaced his j^leinyra- 
meter by a very sensitive form of tide-gauge which he 
called a limnimeter. Tlie trace was registered 
on a very ojien scale, so that an interval of 
a minute was clearly legible. This would 
not be the case with an ordinary tide-curve. 

He found then that, when there is much wind, vibrations 
make their appearance which are quite distinct from 
ordinary wave motion, inasmuch as their periods range 
from forty-five seconds to four minutes. It is ]»robablo 
that there is a complete gradation of waves exU^nding 
from the sljortest ripple up to vibrations with a i>eriod 
of four or five minutes. However this may l>c, the form 
of instrument adapted for the observation of short waves 
would bo quite different from one ap]>ro]>riato for waves 
with a period a hundred times as great, and thus the con- 
sideration of vibrations naturally separates itself from 
that of waves. 

Dr Forel found that the wind always produced vibra- 
tions, and that it was most efficient when it blew from 
certain definite directions ; but he also found 
that steamers produced movements so closely 
resembling those due to wind, that it was only gteamen, 
possible to study the wind-vibrations at night, 
when there were no steamers plying on the lake, and the 
steamer -vibrations in calm weather. As a steamer is 
approaching the place of observation the vibrations l)ecoine 
visible on the trace of the limnimeter as much as twenty- 
five minutes before its arrival, and they contimio to be 
visible during two to three hours after the boat has passed. 
The antecedent vibrations have a shorter ])eriod of oscilla- 
tion than tho subse(|ui*nt ones. The lengtlis of these 
waves may be concluded from their i)erio(ls, and it appears « 
tliat they may be from 1000 yards to a mile in length, ‘ 
and are tbc‘refore quite distinct from the visible waves 
generated by tlie boat as it ))loughB througli the water. 
T)r Forel gives a trace of the limniiiieter as affected by 
these steamer - vibrations in his paper “ Les Seiches ” 
(Annales de Chimie et de Plujnqm^ 1876); this figure 
is reproduced in chapter ii. of Darwin’s etc. 

Dr Forel was aware that similar vibrations exist in the 
sea, and he remarks that they cannot be due to seiches if 
these are define<l as oscillations of tho whole 
sheet of water about fixed nodes, it apiioars 
to us j)robable, liowever, that true sciclies do 
occur in land-locked harbours or estuaries, 
since tho scav'ard opening may often be narrow 
enough to make the water oscillate almost as though the 
mouth of the harbour were completely blocked. It seems 
almost certain, then, that the zigzags observable in tide- 
curves are due partly to seiches proper to the harbour and 
partly to vibrations. 

There is a good deal of obscurity as to the manner in 
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which vibrations originate. It is obvious that they are 
caused by the wind and by steamers, but it is not easy to 
understand how such insignificant causes can pixxiuce 
waves of such great length. But we know that they do 
so, and certain considerations are adduced in chapter ii. 
of Darwin’s d*c., which show to some extent how the 
result may be brought about. However this may be, we 
shall now give some account of another investigation 
which may perhaps ultimately be found to throw much 
light on the subject. 

Helmholtz has pointed out {Prems, Akad, der Wm.^ 
25th July 1889) that when a layer of one fluid flows over 
another the surface of separation is necessarily 
unstable, so that waves will be generated 
between them. The most familiar instance of 
this is to be found in the waves generated 
on the sea by the wind. Another but less obvious 
case must occur when the air aloft is blowing from a 
diiferent point of the compass from that near the earth’s 
surface. But it might appear that tiiis should not be 
considered as an example of the relative motion of two 
fluids, since the air is all of the same kind. We shall now 
show, however, that it is j)ropGr to regard the atinosi)here 
as consisting of two fluids of diflerent kinds, if the 
atmosphere were rigorously in that condition W'hich is 
called adiabatic equilibrium,^ its temperature and its 
density would fall at certain definite and uniform mtes as 
we ascend above the earth’s surfaca But such a uniform 
rate of fall of temperature and density only represents the 
average of what would be huiiul to occur in many ascents, 
and in any individual ascent an abrupt change would 
occur at the moment of passing from a lower current into 
an upper one. Hence it follovrs that, from a mechanical 
point of view, an upper current should be regarded as con- 
sisting of a fluid of a diflerent density from that of the 
lower current. In this case the instability pointed out 
by Helmholtz must inevitably follow, and a series of air 
waves, strictly analogous to those in a rough sea, must be 
generated. A mackerel sky is the visible proof of the 
truth of this conclusion, for the moisture is condensed into 
cloud at the crests of the waves and reabsorbed in the 
hollows. 

It altogether transcends the power of the mathematician 
to determine what length of wave will bo generated by a 
given wind blow'ing on a given sheet of water 
ot^nuh ^'iring a given time, but we do know that like 
Bphwic circumstances produce like results, so that, for 
jwjvw de- example, a gale in the Atlantic alw'ays pro- 
duces waves of nearly the same length. It is 
pMrtmM often found that the comparison of similar 
with dynamical systems will lead to interesting con- 

octaale elusions, even w^hen the motion of either system 

presents a problem intractable by mathematical 
reasoning. Now, Helmhoitz has shown how the waves 
generated in the surface so]>arating two fluids must be 
dependent on their relative densities and velocities. He 
has in this way used the known lengths of sea-waves for 
obtaining a measure of the lengths of the air* waves aloft. 
Fairly acchrate estimates have been obtained of the 
effective change of density in passing from the lower to 
the upper of two currents in the air, and this, together 
with the relative velocities, affords tiie data needed for 

* Tn the ndiabatic expaiisiou of a gas the pressure varies ns the 
density raised to the power 7, where 7 is tlie ratio of the two specific 
heats. But pressure also varies jointly as the first powers of the 
density and of the absolute temperature. Hence the absolute tem- 
perature varies os the density raised to the power 7- 1, From this 
it easily follows that as we ascend in an atmosphere in adiabatic 
equilibrium the fall of temperature is proportional to the height of 
ascent The law of fall of density is easily deducible fltnu that of 
the temperature. 
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the compariaon. In way he showed that the lengths 
of the air-waves must be veiy great, so that in a gale of 
wind we may expect the waves to have a period of from 
ten minutes to half an hour ; in the latter case the whole 
visible sky would be occui>ied by a single crest. This 
accords exactly with the more or less regular intermission 
of the furions gusts in a gale, and with the sinuous line 
marked by the continuous record of a barometer on these 
occasions. 

Mr Napier Denison has sought to apply this theory to 
the explanation of some, or many, of the vibrations of lakes 
and of the sea.*^ He points out that the sea 
must respond to the alternations of atmospheric 
pressure, and that the vibrations so generated, p^bahly 
when propagated into land-locked bays and duato 
harbours, are in fact recorded as zigzags on McHoapi 
tide-curves. He Las commenced an extensive 
analysis of the vibrations of the sea in com- wavaa- 
])arison with the oscillations of the barometer. 

For this purpose ho has devised a very sensitive form of 
barometer which registers the variations of pressure on a 
largo and open scale. The evidence appears favourable to 
his view, and if his theory shall be ultimately confirmed 
we shall have obtained an interesting insight into at least 
one important cause of these vibrations. 

At several }>laces Mr Denison believes that the vibra- 
tions tend to become manifest at an earlier time than the 
oscillations of the barometer. If this is so, the water- 
waves have outrun the advancing atmosydieric disturbance, 
and it thus ajipoars not impossible that the study of vibra- 
tions may prove of service in forecasting the weather. 
The theory is still under trial, and it will need much patient 
analysis to confirm or refute this interesting speculation. 

§ 2. The Bore in Eet mines. 

In the general description of tidal phenomena in the 
article on Tides, it is stated that in estuaries, where 
large expanses of sand or mud are laid bare at low 
water, the rising tide sometimes advances in the form 
of a steep slope of water called a Bore. The rising tide 
acquires this remarkable shape under the infill- 
ence of tw'o causes : the first of these is the ® 

change of form to which every wave is subject 
as it progresses in shallow water, the advancing slope 
becoming steeper and the backward slo 2 >e less steep. 
This is exemplified, but in a less exaggerated form, in 
the figure on j). 362 of Tides. The second cause is 
that the natuiul current of the river holds back the 
advancing flood until there is a considerable head of 
water at the mouth of the estuary, and the equilibrium 
then breaks down suddenly. It does not seem possible to 
apportion the relative importance of these tw'o causes in 
the production of the observed effect. 

In order to explain more exactly how the latter cause 
o^ierates, let us consider, in the first place, the tidal currents 
in a very sluggish river. At any point on the 
river bank mean water-mark is at such a height 
that the tide rises above it to the same amount tatuarlaa- 
that it falls below it. Then the law governing 
the tidal currents is simple; it is that whenever the 
water stands above mean water-mark the current is up- 
stream, and whenever it stands lower it is down-stream. 
This result follows at once from the formulae (54) § 21 of 
the article Tides (p. 362). When the water is at mean 
level it is stagnant, except for the natural current of the 
river, which we for the moment consider to be so sluggish 
as to be negligible. At high water the current is most 

* Proc. Canadian TnstiHUef 16tb Jamiary and 6ih Fabruary 1897 ; 
Canadian Knginear, October nd November 1897 ; Brit, Aaaoe, 
(Dover), 1899. 
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rapid up-stream, and at low water most rapid down^stream. 
Hence the tidal current flows ” landwards for a long time 
after high water, and continues to do so, but with diminish- 
ing speed, until the water has fallen to mean water-mark. 
Similarly, the water ebbs seawards from the moment at 
which the level falls below mean water-mark, with an in- 
creasing speed and falling level until low water is reached, 
and then with a diminishing speed and rising level until 
mean water is attained. 

At a station on the open coast the water flows land- 
wards during the whole of the rise, ebbs seawards during 
the whole of the fall, and is slack at mean water. The law 
of tidal currents on the open coast is thus very different 
from that which holds good in a sluggish river. Now the 
estuaries of actual rivers broaden and deepen as the sea is 
approached and a largo volume of water is delivered into 
the sea. Hence the currents in an actual estuary are inter- 
mediate between those which would be observed on the 
open coast and in a river of uniform breadth. It is, of 
course, to be noted that, whatever may be the state of 
currents due to the tides, we must superpose on them the 
proper current of the river. Hence in actual rivers the 
resultant current continues to flow up-stream after high 
water is reached, with falling water-level, but ceases flow- 
ing before mean water-level is reached, and the resultant 
current ebbs down-stream after low water, and continues 
to ebb with the rising tide until mean water is reached, 
and usually for some time afterwards. The downward 
stream, in fact, lasts longer than the upward one. The 
moments at which the currents change wiM differ in each 
river according to the depth, the rise and fall of the tide 
at the mouth of the river, and the amount of water delivered 
by it into the sea. An obvious consequence of this is that 
in rivers the tide rises quicker than it falls, and this effect 
is accentuated by the change of form natural to all waves 
during their progress in shallow water. 

The conditions under which the tide-wave rises and falls 
in an actual estuary are veiy complex, and it would hardly 
be possible to submit them to rigorous mathematical tr^t- 
ment. But this is the less to be regretted, in that the 
scientific results which might be attained by such treat- 
ment would hardly repay us for the great labour inevitable 
in the attempt. We may then well rest satisfied merely 
to point out the general principles involved. The bore 
presents, however, so curious a natural phenomenon as to 
merit careful observation. 

The tide-wave rises as a bore in the Severn, the Wye, 
the Seine, and the Garonne ; perhaps also in other rivers 
in England and Franco. But its appearance is capricious, 
and it is usually conspicuous only at spring-tides and with 
the wind in certain directions. There is indeed, as far as 
we know, only one river in which the bore 
occurs at every tide without exception; that 
2^' is the Tsientang-kiang, which flows into 
Kimng, the China Sea about 60 miles south of 
the groat Tangtse-kiang. Some interesting 
observations of the bore in the Tsientang were made in 
1888 and 1892 by Captain Moore, B.N., when in com- 
mand of H.M.S. RavnbUr, His survey of the estuary was 
attended by some danger from the extreme violence of the 
currents— clangers which experience has taught the navi- 
gators of Chinese junks how to avoid. Captain Moore’s 
two reports^ give many interesting details, and present 
a graphic description of the bore, together with careful 
measurements of the rise and fall of the tide in this 
estuary. It may here sufiice to say that the bore is from 
12 feet to 15 feet in height, and progresses up the estuary 

^ Ban qf the Teientang-hiang, 1888, tod Further Report, 

1898. Potter, London. 


at a speed of about 12 knots. An abstract of these 
reports is given in Darwin’s Tides, <(*<?., chapter iii., 
together with a reproduction of some previously un- 
published photographs which were given to the author by 
Captain Moore himself. 

Mr W. Bell Dawson has also made observations at 
Moncton, on the Petitcodiac river, in the Bay of Fundy, 
of a bore only slightly less remarkable than the 
Chinese example. Careful observations of the of the 
rise of water at a fixed spot, together with cJdUc. 
measurements of the rate of progress of the 
bore up-stream, have enabled Mr Dawson to draw the 
profile of the tide -wave. The boro itself consists of 

a precipitous slope of water; and this is succeeded by 
a more gradual slope, which is, however, interrupted at 
intervals by several steps or minor bores. An account of 
Mr Dawson’s observations is contained in the “ Report of 
the Tidal Department of the Survey of Canada for 1898,” 
and an abstract of the paper, together with a drawing of 
one of the profiles, is published in Nature of 15th June 
1899. 

§ 3. Lunar Deflection of Gravity. 

Formulas were given in § 8 of Tides (p. 357) for 
the deflection*'* from the vortical of a pendulum under 
the lunar attraction, and the section ended with a 
statement that George and Horace Darwin had made an 
abortive attemi)t to measure the lunar deflection of gravity. 
We shall now give a short account of some more recent in- 
vestigations baring on this subject.^ 

It is clear that, if the earth were to yield to the tidal 
forces to the same degree as a fluid, the movement of the 
pendulum would be masked from the observer 
by the simultaneous deflection of the ground on titctloa of 
which he stood. Hence a comparison between gnyityamd 
the observed deflection and that computed on 
the hypothesis of the absolute rigidity of the ® 
earth would afford the means of determining the amount 
by which the solid earth itself yields to the tidal force. 
The attainment of such accuracy as to furnish satisfactory 
numerical results by means of such a comparison is yet dis- 
tant, but something has already been done in this direction. 

When a pendulum is under observation, there is nothing 
to tell the observer whether it has moved under changes 
in the direction of gravity relatively to the earth, or of 
the earth relatively to gravity, or whether both kinds of 
movement have occurred together. In the experiment re- 
ferred to above, George and Horace Darwin concluded that 
almost the whole of the movements were due to^otiWi 
of the ground. The causes of such a motion are complex ; 
it arises from minute earthquakes, slower earth -move- 
ments of obscure origin, the effects of changes of tempera- 
ture and of the percolation of subterranean water, mixed 
together in indeterminate {)roportions. All other observers 
have noted similar phenomena, and their results are 
important in the science of seismology, but fall outside 
the scope of this article. 

Amongst many experimenters, there is only one who 
has been able to adduce any good evidence in favour of the 
lM 3 lief that a lunar periodicity can be detected 
amidst the wandering movements of the pen- 
dulum. This is Dr von Rebeur-Paschwitz, PMcbwtta. 
whose early death was a great loss to scienca 
Paschwitz made use of a form of instrument called a 
horizontal pendulum, the nature of which we will now 
indicate. A door swinging on an absolutely vertical door- 

* Thoro was a mistake in that section ns to the amount of deflec- 
tion calculated for the latitude of Cambridge. The angle 0*0218* 
there given is the total range, not the semi-range as stated. 

* For farther details see Darwin’s Tides, dx., chaps, vi. and viL 
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post will rest in any position, but a slight tilt to the door- 
post imparts to the door a definite position of rest. The 
mechanical principle of the horizontal pendulum is the 
Its that of the door ; but a horizontal boom replaces 
the door, and the hinges are steel points resting in agate 
cu{)s. Observations of the position of rest of the boom 
and of its period of oscillation determine the direction and 
magnitude of the inclination to the vertical of the line 
passing through the points of the two steel pivots. It is 
easy to see then that movements of the bed of the instru- 
ment will be shown by a motion of the boom, and that a 
continuous record of the motion may be obtained by jjhoto- 
graphy. Two horizontal pendulums in planes at right 
angles to one another are needed to give a complete 
record of the motion of the ground. 

Ptischwitz made prolong^ observations in the prime 
vertical with this form of instrument at Wilhelmshaven, 
Potsdam, and Orotava, and in the meridian at Strasburg^^ 
He almost convinced himself that ho could detect a lunar 
(>eiiodicity amidst the wanderings of the pendulum, but a 
more searching analysis seemed to him to leave the result 
open to some doubt. After Paschwitz’s death his meri- 
dional observations were continued at Strasburg by M. 
Ehlert,- wdio also died young, through a lamentable Al}»ine 
accident. The deflections of the itendulum were regis- 
tered by birn during nine months, and the results are in 
close agreement with tlioso of Puschwitz. Moreover, M. 
Kortazzi ^ made two series of meridional observations at 
Nikolaieff, the first lasting sixteen and the second nine 
months, and found the lunar inequalities to be very clearly 
marked. Tt now seems hardly jwssible to doubt the 
genuineness of the results of these observers. 

We shall now show, however, that even if we assume 
the lunar periodicity to bo a reality, there is still room for 
doubt as to the extent to which it is due to such a deflection 
of the vertical os is under consideration in this section. 

A weight resting on a thick horizontal slab must lie in 
a shallow dimple formed by the elastic yielding of the 

Phxun of dimple must 

oiMBtle obviously decrease rapidly as we recede from 
Mmrtaeo ty the centre, and mathematical investigation 
proves that the slojie due to pressure at a single 
SjS. ^ point diminishes inversely as the square of 
the distance from the centre of the depression. 
The attraction of gravity also obeys the law of the inverse 
square, and therefore the slope is everywhere proportional 
to the gravitational attraction. If a number of pai^ticles 
be resting on the slab, each must produce its own dimple 
and its own attraction, and we conclude that if any 
weights rest on an elastic horizontal plane, the slopes of 
the hills and dales into which the originally flat surface) is 
distorted will be everywhere proportional to the attraction ; 
moreover, the direction of steepest slope will be that of the 
resultant attraction of the weights. The same will be true 
of weights lying on the earth’s surface, l)ecause the curvature 
of the earth will make no material difference in the result. 

If the effect of weights imposed on the earth’s surface 
is observed by means of a pendulum, it is clear that the 
slope of the aggregate of dimples will render itself 
manifest by a deflection of the pendulum. But we have 
seen that the gravitational attraction of the weights is 

* Pascluvite, <‘Dts Horiw)ntal|ietult*-l,” Xova Acta Leap. Card, 
Akad, 1892, vol. lx. No. 1, p. 213 ; also lirU, Aaeoc, Rep, 1893 ; 
BdMgtmr GeopkysUc^ 1895, vol. ii, pp. 211-536. 

* Ehlert, “ Horizontal pendclbeobnchtungen,** IkifrUge xur Geo- 
phyaik, vol. lii. p. 1, 1896. He explains the diurnal inequality aa a 
thermal tide duo to the expansion by heat of the half of the enrth 
which it exposed to sunshine. For other references, see Darwin’s 
JVdea, Ac* 

* Isveatiya Ruaak, Aatnm, OitMchcatva,, Part iv. 1895; Part v. 
1896. 


proportional to the slope, and therefore attraction must 
produce a real deflection of the pendulum strictly pro- 
portional to the slope of the distorted surface. Thus the 
total apparent deflection of the pendulum must consifit of 
two parts — one due to slope, and the other to attraction ; 
and there is nothing in the phenomenon itself to tdl us 
how much is produced by one cause and how much by the 
other. It may, however, l>e proved by mathematical 
investigation that the relative importance of the two 
effects depends on the degree of elasticity of the solid bed. 

. It appears that if the bed has the same elasticity as very 
stiff glass, the attraction would contribute one-fifth of the 
whole effect, and if the glass were of the most yielding 
quality the fraction would bo one-eighth. Most r^s are 
somewhat stiffer than stiff glass, and we shall probably 
be not far wrong in assuming that with a rock bed of 
average stiffness the attraction of the load would contribute 
one-quarter of the total apparent doflection of a pendulum. 

When tho tide rises and falls on the sea-coast many 
millions of tons of water are brought alternately nearer 
to and farther from the land. There is thus ^ 

a shifting load which must inevitably affect ^rib*» 
a pendulum erected on the land, principally aurUeo by 
through the bending of the rock, but partly also vaiy/njr 
through the direct attraction of the tidal load. 

The tide oscillates with lunar periodicity in obedience to 
tho tidal forces, and it follows that the lunar periodicity 
of a pendulum should only be attributed solely to the 
direct lunar attraction when the observations are made at 
a great distance from the sea-coast. 

It would be very difficult to com[>ute the changes in the 
deflections on any actual coast as high and low tides 
alternate, even if the elasticity of rock were 
accurately known. It is, however, possible to 
formulate a problem of ideal simplicity which of pendu- 
may serve to give some notion as to tho amount ky 
of effect to be expected. From the considcra- 
tion of such an ideal case G. H. Darwin has con- 
cluded that at one kilometre from the sea-coast W'e might 
expect tho total range of oscillation of the pendulum 
between low and high water to amount to at 10 

kilometres the computed range is 0*1 O'", and at 100 
kilometres it is 0*05".“* We i^ould note, however, that 
it is contended by Paschwitz that this ideal problem 
is not truly representative of actuality. He adduces the 
irregularity of European coast-lines, aud the differences in 
the time of high water and of the rise of the tide at vari- 
ous places, as reasons for maintaining that G. H. Darwin’s 
numerical estimates are untrustworthy except in close 
vicinity to the coast. The fact that the results at Niko- 
laieff present much the same character as those at Stras- 
burg tends to confirm his contention. M. Kortazzi adopts 
the view of Paschwitz, and thinks that his own observa- 
tious show the elastic tide of the solid earth to be of such 
magnitude that the actual deflection of the vertical is 
reduced to about one-half of the amount as computed for 
a perfectly rigid earth. Whatever view may ultimately 
prevail as the general or local character of the deflections 
of the vertical with lunar periodicity, there is evidence 
that the weight of the tidal load is responsible for some 
part of such deflection, at least near the coast For M. 
d’Abbadie erected a special form of instrument ^ 
at his chfltcau, about a mile from the Bay of 
Biscay and close to the Spanish frontier, and a^Abbrndio 
observed that the vertical was generally de- ^ ^ 
fleeted towards the sea at high water and away 
from it at low water. These normal oscillations were, 

^ O. H. Darwin, ** Appendix to Second Report on the Lunar Die- 
turbanoe of Gravity," Brit Aimoc., Southampton, 1882; or reprint 
in PhU, Mag, Chree, Phil, Mag, vol. xliii. 1897, pp. l78->200. 



TIDES 


lioweTBr, occasionally interrupted and even reversed, and 
it seems probable t^t they were then masked by those 
slower movements, analogous to earthquakes, which arc 
occupying the attention of seismologists.^ Paschwitz also 
at Wilhelmshaven noted similar deflections, which were of 
surprising magnitude ; this may perhaps be explained by 
the peaty nature of the soil which prevails in that district. 

The earth’s surface has to bear another variable load 
besides that of the tide, for every square yard has to 
support half a ton more when the barometer is very high 
than when it is very low. Paschwitz, in fact, found that 
the deflections of the pendulum at Wilhelmshaven showed 
a connexion with the oscillations of the barometer. 

§ 4 . Tide-Tables and the Degree of Accuracy in Tidal 
Prediction. 

In the article on Tides, prediction was considered prin- 
cipally from the mathematical point of view,^ an<l the 
practical use of tide-tables and the degree of their success 
were hardly mentioned. The latter side of the subject 
will be considered in the present section. 

The connexion between the tides and the movements 
of the moon and sun is so obvious that tidal predictions 
were regularly made and published long before 
^Se-tabhe I’^^a-thematicians had devoted tlieir atteiiti<m to 
them j and these predictions attained consider- 
able success, although tliey were founded on empirical 
methods. During the 18th century, and even in the earlier 
part of the 19th, the art of prediction was regarded as 
a valuable family secret to bo jealously guarded from 
the public. ’ The best example of this kind of tide-table 
was aflforded by Holden’s tables for Tiiverpool, founded on 
twenty years of observation by a harbour-master named 
Hutch inson.3 In about the year 18J32 the researches of 
Whewell and of Lubbock (senior) pointed the way to 
improvement on the empirical tables prepared by secret 
methods, and since that time the preparation of tide-tables 
has become a branch of science. 

A perfect tide-table would tell the height of the water 
at the place of observation at every moment of the day, 
but such a table would be cumbrous ; it is therc- 
P^lcUon foro usual to predict only the times and heights 
water and of low water. The best kind 
of tide- table contains definite forecasts for cot^h 
day of a definite year, and we may describe it as a 
special table. Although the table is only made for one 
definite place, yet it is often possible to give fairly 
accurate predictions for neighbouring ports by the applica- 
tion of corrections both for time and height. Those cor- 
rections should not be constant, but should vary according 
to the positions of the sun and moon. Special tide-tables 
are published by all civilized countries for their most 
important harbours. 

But there is another kind of table, which we may 
describe as a general one, where the heights and times 
are given by reference to the time at which the moon 
crosses the meridian. Although such a table is only 
applicable to a definite place, yet it holds good for all 
time. In this case it is necessary to refer to a nautical 
almanac for the time of the moon’s transit, and a simple 

^ B’Abbadie, ** RccherclieR siir la verticalfl,” Ann. de la Sue. Scient. 
4t BnmdUs, 1881. 

^ Beferenoes may be given to two papers by G. H. Darwin on this 
•abject, vl*., “Tidal Prediction,'’ PhxL Tran$. Roy. Soc.^ A, 1891, 
pp. 159-229; and ^*An apparatus for facilitating the reduction of tidal 
nbeervatioBS,” Proc, Roy. iSoc., vol. Hi. 1892. For a general account 
without mathematics see Darwin's TideSf ; this section is founile<l 
on ohapters xiii. and xiv. of that book. For mathematical methods 
•ee Maurice Livy, ThSorie de» Maries. Gauthier Villars, Paris, 1898. 

^ Whewell, Hietory qf IndnUive SeUnoes^ voL ii. p. 248 ; Darwin’s 
SWss, chapter iv. 
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calculation then ^ves the required result In a general 
tide-table the heights and times are tabulated according 
to the hour of the clock at which the moon 
will cross the meridian at the place of obser- 
vation. Corrections have to be applied to allow ^aco to * 
for the effects of the declinations of the moon time «/ 
and sun, and for the lunar parallax. Moreover, 
at places where there is much diurnal inequality 
in the tides the moon’s visible transit must bo treated 
apart from its transit below the horizon. A considerable 
degree of elaboration has to be given to the table, in 
order that it may give accurate results, and it would 
occupy some half-dozen to a dozen pages of a book, its 
extension varying according to the degree of accuracy 
aimed at. It might occupy about five minutes to extract a 
prediction from the more elaborate form of such a table. 
There are many ports of considerable commercial im- 
portance where, nevertheless, it would hardly be worth 
while to incur the great and repeated expendituro in- 
volved in the publication of special tables. But this 
kind of elaborate general table has as yet been used in 
very few cases, ^ and the information furnished to mariners 
usually consists either of a full prediction for every day of 
a future year, or of a meagro statement as to lljo average 
rise and interval, which must generally be almost useless. 

The success of tidal predictions varies much according 
to the place of observation. In stormy regions the errors 
are often considerable, and the utmost that can 
be expected of a tide -table is tliat it shall be ^eteoro- 
correct with a steady barometer and in calm jurlZiceVe 
weather. But such conditions are practically pndictioa. 
non-existent, and therefore errors are inevit- 
able. The former of these sources of error is due to 
th(^ fact that the sea n'sponds to atmospheric pressure, 
falling with high pressure and rising with low )»reRSure, 
at the rate of al)out a foot of walcsr to an inch of 
mercury. As regards the second cause, a landward wind 
usually raises the sea-level ; iu estuaries the rise is some- 
times very great, and even on the open coast it may bo 
considerable. But both these effects scorn to be more or 
less capricious, and it seems only possible to formulate 
certain rules of probability, the application of whicli will 
generally h'ad to improvement in the prediction as (o 
the lieight of the water ; occasionally, however, such em- 
pirical corrections will bo found to augment the error. 

Notwithstanding these perturbations, tide -tables are 
usually of suriirising accuracy even in northern latitudes; 
this may be seen from the following table show- 
ing the results of comparison between prediction ^ 

and actuality at Portsmouth. Tlie importance 
of the errors in height depends, of course, on moutb. 
the range of the tide ; it is well, therefore, to 
note that the average ranges of the tide at springs and 
neaps arc 13 fec^t 9 inches and 7 feet 9 inches respectively. 

Prediction at such a jdacc as Portsmouth is difficult, on 
account of the instability of the weather, but, on the other 
hand, the tides in themselves are remarkaldy 
sirn[)le in character. Let us now turn to such ^ 

a port as Aden, where the weather is very 
uniform, but the tides very comjdcx on account 
of the largo diurnal inequality, whicli frecjucntly ob- 
literates one of two successive high waters. The 
short series of comparisons between actuality and pr^ 
diction which wo give below may be taken as a fair 
example of what would hold good when a long series is 
examined. The results refer to the intervals 10th March 
to 9th April and 12th November to 12th Decem ber 1884. 

* Darwin, “ Tiilal Prediction," <iuoted above. This kind of table has 
been applied with some success nt Cairns in North Queensland, where 
there is a large diurnal inequality. 
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la these two periods there should have been 118 high 
watera, but the tide-gauge failed to register on one 
occasion, so that one comparison is lost. We thus have 
117 cases to consider, but on one occasion the diurnal 
inequality obliterated a high water, leaving 116 actual 
com|>arisons. The maximum range of the tide at Aden 
is 8 feet 6 inches, and this serves to give a standard of 
importance for the errors in height. 


Table of Errors in tlie Prediction of High Water at PortB' 
in the months of January, May, and Beptemher 1897. 


Tiini*. 

Height. 

Maunitiulc of 
Error. 

Xuinbor of COHes. 

Magnitude of 
Error. 

Number of Gases. 

0»n to 5*“ 

69 

Inchen. 

Oto 6 

89 

6»n to 10«» 

50 

7 to 12 

58 

ll® to 16» 

25 

13 to 18 

24 

16*“ to 20*“ 

10 

19 to 24 

6 

21“ to 26“ 

11 



26“ to 80“ 

7 


... 

81“ to 86“ 

4 



62“ 

1 




177 

i 

i 

177 


Errors in Height fm' the year 1892, excepting part of July, 


Magnitude of Error. 

Niiinlicr of Oases. 

Inches. 


Oto 6 

381 

7 to 12 

228 

13 to 18 

52 

19 to 21 

8 

31 

1 

1 

j 670 


NM , — ^Tlio coiiipariiiou seems to show that these predictions might 
he much improve<i, liecause the predicted height is nearly always above 
the observed height, and because the diurnal inequality has not been 
taken into account suthciently, if at all. 


Table of Errors of the Prediction of High Water at Aden 
in March -April atid November-December 1884. 


Time. 

Height. 

Maguitmle of 
Error. 

Number of Cases. 

Magnitude of 
Error, 

Number of Cases. 

0*" to 6*“ 

35 

Inches. 

0 

15 

5*“ to 10*" 

32 

1 

48 

10»“ to 15™ 

19 

2 

28 

16*" to 20*" 

19 

8 

14 

20*" to 26™ 

5 

4 

11 

26™ and 28™ 

2 

No high water. 

1 

88™ and 36*" 

2 

, . 

56™ and 57™ 

2 

... 

... 

No high water. 

1 

... 

... 
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... 
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It would be natural to think that when a prediction 
is erroneous by as much as fifty-seven minutes it is a 
very bad one, but we shall show that such a conclusion 
may be uqjust. There was one case in which the 
high water was completely obliterated by the diurnal 
inequality, but there were many others in which there 
was nearly complete obliteration, so that the water stood 
nearly stagnant for several hours. A measure of the 


degree of stagnation is afforded by the amount of rise 
from low to high water. Now, on examining all the 
eleven cases where the error of time was equal to or over 
twenty minutes, we find five cases in which the range 
from low to high water was less than 8 inches, and these 
include the errors of fifty-six and of fifty-seven minutes. 
There is one case of a rise of 13 inches with an error of 
thirty-six minutes; one case of a rise of 17 inches with 
an error of twenty-two minutes; one of 19 inches rise 
with thirty-three minutes error. The remaining three 
cases have rises of 2 feet 10 inches, 3 feet 9 inches, 3 
feet 11 inches, and errors of twenty-two, twenty-three, 
twenty minutes. Thus all the very large errors of time 
correspond with approximate stagnation, and are quite 
unimportant. It is fair to conclude, therefore, that the 
predictions as to time are vciy good. Tlio predictions as 
to height are obviously good, for more than half were 
within 1 inch, and only eleven had an error of as much 
as 4 inches. 

When it is considered that the incessant variability of 
the tidal forces, the complex outlines of the coast, the 
depth of the sea, the earth’s rotation, and the perturba- 
tions by meteorological influences are all involved, it 
should be admitted that the success of tidal prediction is 
very remarkable. If further evidence were needed, we 
might appeal to tidal prediction as a convincing proof of 
the truth of the theory of gravitation. 

[Dynamical Theory of Tides. 

§ 5. Over eight in the Article on Tides" (voL xxiii, p, 858). 

The dynamical equations for tidal oscillations are established 
in § 11 of the article Tides, but in the endeavour to obtain 
succinctness one of the steps in the proof was given without 
sufiicient explanation. 

The equations (16) purport to give the accelerations in the 
radial, colatitudinal, and longitudinal directions. They should 
have been written as follows : — 

~ 2a sin* $ ~ sin* 0, 

dri 

g rs - 2a sin ^ cos ^ ^ - a®r sin $ cos 0, 

£r=sinff^ + 2»cog«^. 

dl 

The oversight referred to consists in the omission of the last 
tenn in 3. It is true that this term does disappear, _ 
as will be shown below, but it should not have been 
omitted without further explanation. motion. 

If 0 denotes the |>otential of the external forces under which 
the particle whose accelerations are P, 3, Jl moves, but inclusive 
of the potential corresponding to a uniform angular velocity n, it 
is clear that the actual }>otential is n*r* sin* 0. Then the 

differentials-^, of the last-named function must 

dr rd0 rsi\\0d^ 

be e^ual to R, 3, H respectively, and it becomes obvious that 
n*r sin* 9 and nV sin 9 cos 9 will disappear from the first and 
second equations. 

Now 0 is the potential of the forces when the system has been 
rendered statical by the addition of a rotation potential, and the 
arguments adduced in the article show that Os (i^-e) r*/a*. 
Also the radial motion, l)eing excessively small compared with 
the horizontal motion, need not be considered ; thus the equations 
of motion have the form shown in (17) of the article in the 
ninth edition of this work. 

As we are referring to errors in the article in the ninth edition, 
it may he well to note that there is a misprint on p. 868, § 80, 
in the formula for %t . ; for ATw should occur in the denominator 
in all the terms on the right excepting the first. 

g 6. Peeevd Advances in the Dynamical Theory of the Tides, 

In two papers contained in the second volume of Liouville's 
Journal (1896) M. Poinoar6 has considered the mathematical prin- 
ciples involved in the tidaljproblem where the ocean is interrupted 
by land, as in actuality. He has not sought to obtain numerical 
results applicable to any given configuration of land and sea, but 
he has ratner aimed at pointing out the methods by which it may 
be some day possible to obtain such solutions. It would hardly 
be in place to attempt in this article to follow the details of an 
investigation of this character ; but we may say that it affords 
a conspicuous example of M. Poincare's power of reaching the 
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yenr hesrt of a di0Scalt problem, and exhibits his consummate 
skill in the treatment of mathematical analysis. 

We shall, however, notice in some detail two other still more 
recent papers^ by Mr S. S. Hough, in which he has carried the 
solution of our problem considerably farther than the point at 
which it was left by Laplace. 

In the article on Tides we were compelled to follow Laplace in 
treating the ocean as deprived of the power of attracting itself, 
but Mr Hough has been able, by the use of spherical harmonic 
analysis, to include in his results the effects of the mutual gravi- 
tation of the water. The physical results are not profoundly 
affected by this addition, and so far the principal interest lies in 
the improvement of the mathematical method. But the author 
has also made a fal^ore fundamental advance. In the tides, as 
in all other dynamical problems, the determination of the oscilla- 
tions which the system is capable of executing when free from 
the action of external causes affords the only clue whereby it is 
possible to discuss completely the oscillations executed under 
external forces. Now oceanic tides are ** forced oscillations ** due 
to the moon and sun, and although Laplace showed how such 
tides were determinable on an ocean-covered planet, he failed to 
give a complete analysis of the various modes of **froe.osoilla- 
tion." Mr Hough has now succeeded, by very skilful analysis, 
in finding a complete solution of the problem, and he has thus 
placed the tlioory on a far more satisfactory basis than that on 
which it stood before. 

We shall in the following sections give Mr Hough's investiga- 
tion in outline, but shall confine our attention more to ** free " 
than to ** forced " oscillations. 


The next step was the determination of x, y (which replace (,9) 
from the equations of motion ; and it is clear that in Dlttenattmi 
the new solution x, y should be replaced by S6|X*, equation 
The substitution in the equation of continuity of tidal 
gave the equation (24), which wo may now write oaclllatlon. 


sin d do 


7(sin«A+^cos^)(A-<r) 


J sin 


Binti^-oo8*e)' 


’himah-O . . (2) 

The only effect of the introduction of mutual gravitation will be 
that in the first two terms (h - e) should be replaced by - <?*). 
We may then continue to use the equation in the above form, if 
we bear in mind that the factors hi are to be introduced at the 
stage where the spherical harmonics are first used. 

It will be well to remind the reader of the meaning of the 
several symbols. 

The ratio of centrifugal force at a distance equal to the earth's 
radius a to gravity g is denoted by m, so that m=::n^alg. 

The depth of the ocean, covering tlie whole planet, is y ; and, 
as we shall only consider the case of an ocean of uniform deiith, y is 
a constant. The “ speed of the tide” is 2n/, so that 2/ is the 
frequency of the tide in the sidereal day. The rank of the tesseral 
harmonic is denoted by s. Lastly, h and e are tin*, semi-ampli- 
tudes of the actual and of the equilibrium thlos ; they are func- 
tions of co-latitudc 0. 


§ 8. Zonal OsciUationB. 


§ 7. Equation of Tidal Osoillation, 


This would not bo an appropriate place in which to follow tlie 
author in his careful discussion of the nature of the approxima- 
tions by which the problem is treated. It may suffice to say that 
he confirms L^lace's results, which were reproduced in § 11 of 
the article on Tides. It is only necessary to point out how the 
effects of the mutual gravitation of the ocean may be included in 
the equation. 

We denoted the height of the dynamical tide by and that of 
the equilibrium tide by e. These two quantities are of course 
inunctions of the 00 -latitude 0 and of the longitude 0, and may 
obviously be expanded in spherical harmonics, so that wo may 
write 


where each term in the series is a spherical harmonic of f?, ^ of 
the order indicated by the suffix. 

It is easy to prove, by a process exactly similar to that pursued 
in § 6 of the article on Tides, that if the equation to 
the surface of the ocean be r=a -I- or u, it is in oqui- 
librium under the action of external forces of which 
nr wmtar, potential is 


3<r 


,) (J|< or t(). 


In this formula g is gravity, <r the density of water, the moan 
density of the earth, and r is the radius vector. 

Let us write for brevity 


— 1 3<r 


( 1 ) 


where the subscript i is not to bo taken as denoting a spherical 
harmonic. In the article on Tides we assumed ht to be unity be- 
cause we yirtually took a/d as zero. It was shown in that article 
that the whole of the forces due to fluid pressure and to external 
attractions might be included by supposing that an element of 
the ocean moved under the influence or a potential ~ 9 (i| - r^/aK 
But it is now obvious that when the attraction of the water 
is included this potential will become -Zhig^-tHr^la^ Ac- 
cordingly, the right-hand side of the two equations (18) should 

^ 1 The 

a ao a sin 0 

equation of continuity (19) remains unchanged. 

The next step was to assume that r, f;, | were proportional to 
cos (2 n/)f a), and that y was proportional to 8in(2n/! +1:0+ a). 
We should assume, for example, 


e ss Sf*=5 Sei cos {2nft + + o). 

Here is a spherical harmonic of order t, and Si is the associated 
function'* of co- latitude such that is a harmonic of 

order i. It is obvious that k is the rank of the tessera! harmonic 
in which Sj is the associated function. As it has been usual to 
denote the rank of a tesseral harmonic by the letter «, wo shall 
now replace k by $, 


Wo might treat the general liarmonict oscillations first, and 
proceed to the zonal oscillations by putting x := 0. These waves 
are, however, comparatively simple, and it is well to 
begin with them. The zonal tides are those which 
I^placo describes as of the first species, and are now 
more usually called the tides of Jong period ; they were treated 
in § 17 of the article on Tides. 

In this case 5=0, and our equation (2) becomes 

4 ® V sin « =0. 

This may be written 

_(A-e)+ Asin(W9+^=0,. . (8) 

where A is n constant. It must bo remembered further that 
when the first term is expanded in spherical harmonics the term 
hi - et must bo multi plied by the factor 6,. 

Let us assume 

7i = S(7,P„ t^^ZEiPi 

whore Pi denotes the itli zonal harmonic of cos 0. The coeffi- 
cients Ci are unknown, but the Ei are known because the system 
oscillates under the action of known forces. 

If the term involving the integral in this equation wore ex- 
pres.sed in terms of differentials of harmonics, wo should bo able 
to equate to zero the coefficient of each dPt fdO in the equation, 
and thus find the conditions for determining the Cs. 

The task then is to e.xpross'^-”.^^^’”-^ j^^Pt sin Odd in differentials 
of zonal harmonics. 

It is well known that Ft satisfies the differential equation 


Therefore 

- cos^ 
sin 9 


4(8m«^‘)+i(t + l)P,8iii«=0. . . (4) 

f’/'is 

— I Pi Sin 




1 sin »<*«= - - cos’ 




Another well-known property of zonal harmonics is that 


If we differentiate (6) and use (4) we have 


(M 

(«) 


Multiplying (6) by sin^^, and using (C) twice over 

_ t’(* + l) f 1 ( dPj^i dPi\ 1 fdPj 

~ 2* + l I 2» + 3V dO do) 2 i-l\d^ dO ) }' 

S. IX.~-43 



^ PkU, Tram, Roy, Soe.^ vol. 189 A. (1897), pp. 201-22)8, and vol. 
101 A. (1898), pp. 139-185. 
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dPi^9 

d$ 

ff^-l\ 2 ’ yiPi _1 dPM 

“■ li(i+T) (2i-l)(2i + 3)j6?^ (2i + l)(2i + 3) d$ ' 

This expression, when imiltiplied by iniafy and by Ci and 
summed, is tiio secohd term of our equation. 

mi. ^ /• X X •xl_ Xl. 4-K 


The hrst term, with the introduction of the factors hi^ is 




dl\ 

de* 


In order that the equation may be satisfied, the coefficient of 
each dPijdd must vanisJi idcnticnJly. Accordingly we multiply 
the whole by ylArrm and equate to zero the coefficient in question, 
and obtain 


j5<7 

AifUt 


(a-i7d + 




(2i-])(2t-3) 




2 


(2i-l)(2<+8) 


C^<+a 


)« 


\=0 


(7) 


to 


Fres Mottml 

OBCtilM- 

tIOttB, 


"^(2i + 8)(2i + 5) 

Tills equation (7) is applicable for all values of i from 1 
infinity, jirovided that wo take Cq, JB©, C?_j, JE, j as being zero. 

The equation amongst the C*q presents a close analogy with (45) 
of § 18 of the article on Tides, and is treated in a siinilar manner. 
Wo shall not, however, j^ursuo the investigation of the tides of 
long period, merely stating that Mr Hough’s results are con- 
firmatory of those obtained in § 18 of the article on TinKs. 

The free oscillations of the ocean of the zonal type may be 
treated by means of this equation, and since in this 
case there is no disturbing iVee, all the J^a vanish. 

If wo write for brevity 

7 = /l“ \ i. 2 b,y 

* i(i + 1) (2i - 1 ){2i V 3) 47/<a » 

the equation (7) is 

('2n 6) “ (2T^)(2r^) ^ 

The problem is to eliminate the (T» from an infinite scries of 
these equations and to determine /the semi- frequency of oscil- 
lation. Hince the dimensions and mean density of the earth, the 
density of sea-wator, and the depth of the ocuian are known, the 
last term in Li is known. 

With respect to this result Mr Hough writes : — ** The equations 
divide them-solvos into two groups, in one of which on^ t’ven 
suffixes, and in the others of wliich only odd suffixes, arc involved. 
We conclude, therefore, that the types of oscillation divide them- 
selves into two classes, in the former of which the height of the 
surface waves will ho expressible entirely by harmonics of even 
order, and in the latter by harmonics of odd order alone. An 
exactly similar treatment is applicable to each of these classes ; 
we shall therefore select for discussion th*^ former si. t.” 

Remembering that (\ is to be regarded as zero, the first throe 
equations of the even .«et are 




7.9 


= 0 , 


11.13 * 


7.9 




It would scorn at first sight that these equations would serve to 
determine Cg • • • terms of 63, but tlie same difficuHies 

arise as were found to occur in § 16 of the article on Tijiks and 
they are to be met in a similar manner. 

If we write fur hrevily 

1 

“ (‘/i + 1 j(2< + 3)»(2» + .'>) ’ 

the equation amongst the G*a may bo written in the alternative 
forms 


(2i-3)'(2t- 




__ r 

1) ^*“(2i-i-l)(2i-f8)* 


(2i + 3)(2t 4- 5) ^ ’ (2i - l" )r27 


l)<2i + l) 


By successive ap])lications of these formuhe the right-hand side 
may, in each case, bo expressed as a continued fraction. 

Let us express the following continued fractions by a single 
symbol, and write 

//i-a=7 Y Y 

Li^tt - Jjt+i - /^i+6 








Aj-s — • • 


Then 


.xsiLi- 


(9) 


{2i + 3)(2i + 5)” 

By substitution in the equation (8) we have as the Pnqtmer 
general condition aqtmtkm* 

Li - iTi-a - Ai^-a^ 0. 

The (Tb have disappeared, and we are left with an equation for 
determining/, the frequency of oscillation. 

The equation may bo written in many other forms, but the 
object attained bv this particular form is that a selected portioUi 
namely, Z<, stands out by itself. 

The values 2, 4, 6, Ac., are to bo attributed successively to 4, 
and the equation solved in the manner indicated below. When 
the similar series of equations corresponding to the odd harmonica 
are solved, we shall have a systematic solution of the whole, con* 
taining all the possible modes of oscillation. 

Reverting, hovrever, to the oven series, the solution is effected 
as follows : — 

We first compute the numerical portion of all the X’s, and 
obtain a series of equations such as 

where is a number. 

As a first approximation we assume that one particular L, eay 
X<, vanlshc.s ; then/— With this value of /wo saiuiiom 
compute A,. up to a pretty high order, 

and one of the series, namely X|, will be zero. 

The continued fractions are then computed. They 

are so rapidly convergent that a few terms suffice to give them 
with all necessary accuracy. If P be the value of Aj+a, wo 
shall have the function Xj - - A^+a equal to - i?, when / is 

equal to 

We next assume that Li^B^ so that/t= + + 

go through tho same process as before, finding X*-Aj^a-A4+a 
equal, say, to +0. 

By interpolation it is easy to find the exact value of /, which 
causes Xi-7X.2~A,fa to vanish. If -X and C are found to 
differ too widely from one another it is, of course, easy to repeat 
the process of apjiroximaiion. 

In this wav Mr Hough has found tho frequencies of all the 
modes of oscillations expressible by the harmonics of orders 1 to 
12, for depths of ocean equal to once, twice, four times, and eight 
times 7260 feet. 

In the case of a non-rotating planet each harmonic forms ^ 
fuudaiuental mode of oscillation capable of existing by itself, but 
tliis is not the case for a rotating planet. The next task is then 
to determine the nature of the waves which correspond to each of 
the frequencies ; this enUils the determination of the (7’s. 

Since Xi-//<_2~AV2 and Xi-A<+a = A<^2 the equations (9) 
give us 

(2»- - l)(2t - ^ 

* wmvBiu 

i^;2=r(2* |-3)(2i + 5)//i.2. 

In the course of finding tho frequency the A, A continued 
fractions have been determined, ana therefore we can find Ci^% 
and CV2 in terms of C|, 

By putting i-2 for i in the first formula and i + 2 for % in tho 
second, we can find Ci^\ in terms of (7i_2, and thence of Ci ; also 
6^4 in tenns of Ci ^2 and thence of Ci, By continuing this pro- 
oc.^s all tho C'a arc determinable as multiples of Cf, which is the 
arbitrary constant of tho solution 




Ci 


I +P* + 


hi 


, |co8(2«/i + a). 


It appears that when % is considerable tho coefficients of the Fb 
on each side of Pi are not very large, so that tho i* hamionio 
stands out from the rest. If the planet did not rotate the cor- 
responding solution would be 6*4PiC08 (2w/i^ + o), and 2w/ would 
not differ much in the two cases. But this is by no means the 
case for small values of % ; for example, when t=sl and the depth 
of ocean 7260 feet, the solution is 

= Cl {Xi » 1 *5058X5 + *7106X5 - •1673X- . . . } cos {2n/l-^a), 
and the period ir/vf is 80*^ 29®. 

But for the non-rotating globe the corresponding solution is 
^ ss (7jX| cos + o), with winf equal to 59l» 17“. 

In the rotating planet the third harmonic has a greater co- 
efficient than the first, and the fifth has nearly as much import- 
ance. This perhaps tends to explain tho great discrepancy between 
the tieriods of oscillation in the two cases. 

Wo refer the reader to Mr Hough’s first paper {PhiL Trans, A. 


if 
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1897, pp. 201-257) for a valuable Beries of numerical re&ulta illus- 
trative of the theory. 

Simmdv latter part of his paper Mr Hou^h shows 

there are other solutions of the ditferential 
equations which do not correspond to oscillations, 

' but to steady motions. 

The differential equations of motion and the equation of con- 
tinuity are given in (17) and (18) of § 11 of the article on Tides. 
If there be no disturbing force they are as follows 

^ - 2 » sin « cos tf - 2 -^, 
dfi cU a d$ 

In the previous solutions wo have supposed 7 to be a function of 
co-latitude only, and indeed, where the solution has been con- 
sidered in detail, to be constant. This restriction will now be 
removed. T^et us suppose, if possible, that there is a condition 
of steady motion which will satisfy those equations. Then the 
velocities and the elevation of the surface are not functions of 
the time, so that the equations reduce to 

2 ] 

dl 2 an cos if dO I 

^ g___ I ‘ ’ ‘ 

dt 2an cos 0 sin Odtf* J 
Therefore the equation of continuity becomes 
/ 7 — y / 7 d\\ 

7i0 \cos 0 dft> / \co.s 0 do 

The equation of continuity is satisfied if fy and 7 are functions 
of co-latitudo only, and the first of the equations of motion then 
shows what velocity must be imiiartcd to the fluid iu order to 
give the figure of the ocean any arbitrary form, provided it is a 
figure of revolution. The distribution must, however, bo sym- 
metrical with respect to the equator, for if I) were to involve any 
odd harmonic the necessary vcloc-ity vould be infinito at the 
equator. 

Reverting, howev<*r, to the general case, where the depth of 
the ocean may vary in longitudo as well as in latitude, it is clonr 
that if, starting from any point, wo pursue a lino along which 
is constant, wc must have 


( 11 ) 


^w+^?l?a^=o. 


Therefore 


^sin 0 ^50) = 0 . 


But sin 0drildt is the eastwanl velocity, and dfc/dt is the southward 
velocity, so that the displacements 00, 50 indicate motion with 
Si m fluid. Hence |) is constant along a stream line, 

f or is a stream function. In this statement we have 
ocean cur- attraction of the w’ator on itself, but 

from what has gone before it is obvious that when 
the attraction is included the stream function is 
In the same way in (11) f) must be replaced by and 
it follows from this etiuation that yfeosO is constant along a 
stream lino. Therefore tlic stream lines are determined by the 
consideration that the depth of the ocean multiplied by the 
secant of the co-latitudo is constant. It would thus Ik; possible 
to draw the stream lines for these oceanic currents on an actual 
chart. However, the fact that the ocean consists of fluid of 
slightly different densities in different places w'ould introduce 
effects resulting in a total sabversion of the theoretical arranj^c- 
monts of currents. The driving forces which overcome friction 
must be sought in precipitation, evaporation, and the wind, and 
the whole ciifcumstanoes of the actual problem are so complex 
that mathematical treatment becomes almost impossible, ^ic 
reader is referred to Mr Hough's paper for further consideration 
of the subject. 

§ 9. Tesseral OscilliUions, 

Taaaarat 

oaclUm- The oscillations which wo now have to consider 
tioaa, those in which the form of surface is expressible 

Tauuilu^ V the tesseral harmonics. The results will bo appli- 
mmtion ot cable to the diurnal and semidiurnal tides— Laplace's 
aquaitoa, second and third species. 

If we wrrite the equation becomes 
^ j ^ + c* cos 0 "^ {h - e)"| ^<r cos 0 ^ -P 5 ® coscc 0^'Jl - c) 

25 L j4-a’*co8*^> J coa^ 0 


ima . . ^ ^ 

+ — j' hBlTl0sxO, 


It must be homo in mind that when h and e arc expressed in 
harmonics, A-e, as it occurs in the first two terms, must bo 
replaced by S5<(A<-eA where hi, r* are the associated functions 
of the 00 -latitude, such that hi or <?4 multiplied by cos a 0 or sin ff/t 

are tesseral harmonics. If we write D for the ojwration sin^^, 
the middle term may bo arranged in the form 

- 4- <r cos 0) {h - <0 h - e 

8^-<r^cos*0 Hin(/* 

Therefore on multiplying by sin(? the equation 1 )ecomes 

- »-.) Wn'.-O («) 

All the tenns except the last will need multiplication by 5| when 
the attraction of the water is included. 

We now introduce two auxiliary functions, such that 

h-€=:Zhi (ht-Ci), 

-(7>-acos5)Sk + (s2-<r*co8®5)4* . , (IS) 

It is easy to prove that 

(i) + <r cos 0){D - <r cos 0) = lfi- 5 - + a sin- 0 + {s- ~ it* cos* 0). I % 

{D-ff cos 0){D -f er COH 0) = />* - «* a si 11* 0 -1- (. 9 ^ - co.s* 0).j ^ 

Also 


(D + <r cos 


^)(s® - a* cob* 0) «I> = (s* - a* cob‘- 0){I) ^ a cos 0) O 

■f 2ff‘ sin- 0 cos 6 4* . (15) 

Now perform I>+e' cos ^ on (l.'O, and use the fiivt of (M) and (16), 
and wo have 

(7) + 0 - cos 0)(h -e)=: - s* j <r sin® ^ + s® - a® cos® 0)4f 

-f ( 5 ® - cos® 0){IJ + (f cos ^ 2(r® sin® 6 cos 0 (16) 

The functions ^ and 4> are as yet indotcrminjitc, and w’o may 
impose another condition on them. I^ct that condition be 

sin® 0^^^^ “ + <r sin® =r - 2<r® cos 50. . (17) 

Then (16) may be written 

(7)-f <rcos 5)(A -c) - 

Substituting from this iu (12), and using the second of (14), the 
function 0 disappears and the etpiation reduct's to 


{Ifi - «® - <r sin® 5)0 1 sin® 5 0 


7<r- 


(18) 


cos 5, 


Since by (17) -flr®co.s^50=s^^.^jj^(D®-s® + o’ain®5)<t^, (13) may 


bo written 

Xb,[hi - «.) = [i? - <r COB ff + i - »• + a sin' J* + ^ (19) 

The equations (17), (18), and (19) define 0 ' and 0 , and furnish 
the equation which must bo satisfied. 

If wc denote cos 5 by /a the zonal liarmonics ari' defined by 

The following are three well-know’ii properties of zonal har- 
monics — 

(t+i)/Vi-(aM-i)/*/’,+«/’M=o, . . ( 21 ) 

= • • • ( 22 ) 


cos 
sin 

it is also know’n that 


If 7*f ^P^s 0 are the tw o tesseral liarmonics of order i and rank a, 




(23) 


Let UR now assume 

h - Sr’iTl, c = 0 -r 2 a;/^, 0 =r 

These must now bo substituted in our throe equations (17), 
(18), (19), and the result must be exnressod by series of the fi 
functions. It is clear then that we lia\o to fninsform into 
functions the following functions of Pi, namely 

-T— W 7)® - ^® + <r sin® 5) cos 57^, 

sin* 5 

Ft) - <r cos 5 f J ~ ^ ^ 

L sin'' 5 J 

If we differentiate ( 20 ) s times, and express the result by means 
of the operator h, wc find 

(Z)®-5®';/1 + t^» + l)7^8in®5 = 0 . . . (24) 
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Again, differontiating (21) a times and using (22), we find 

(i - f + 1 ) Pj+i - (2i + 1 ) cos eP\ + (t + s)i1-i = 0 . (26) 

Xiastly, differentiating (23) once and using (20), (22), and (26) 

By means of (24), (25), and (26) wc have 

-r-\ 1 IT sin* = [ - t(t + 1) ± JPJ, 

Sin® 

COS s 

(* + s) [g' 4- (t + l)(t -f 2)] rw 
2(2i + l) 

Therefore the equations (17), (18), (19) give 

2:[.J{ - ,•(»• + l) + <r}fJ+2<r»/Sl{^/>I-,+^^^fl*j}] =0, 

- <(i + 1) - a} C^fll J = 0, 

■J))^ . 






= 0 . 


Since these eqiiations must he true identically, the coefficients 
of in each of tliem must vanish. Therefore 

o:{<r - i(i+ 1)} + 2<r{«,i*2 •* V 1 


-^{<r + »(»-l 1)} +^CJ=0, 

2(2i-lj 


6<(C*[-jBl) + aJ_i 


(27) 


Sotutlott 
tor ioaaormi 
oaclllm- 
tIOttB, 


whore 


(f + s+l)[e’ + (t + 2)(t + 3)] « j 

+«ui A» -0.J 

If WO eliminate the a*s and P*h from the third equa- 
tion (27) by means of the first tw'o, we find 

yhi 


*" MCfl + i}UsC^4.2 = 


4ina 




_ (f»->s°)r<r-f (t>l)(i-2)] 

<(i + i )i (4t^ - 1 )['» - (t -l)il<f + »(»■■* 1)1 
t(< + 1 )* - .»I<r + (»-+a)(t + 8)] 


(28) 


yii 

Ama 




" [4(i +T)® - llor ^ + 1 )(i + 2)][<r + i{i + 1)] 

(t-S)(t-S~l)_ _ 

■'(2t-l)(‘2i-3)[^^-(i-f)tj 

_ ~(t f'5+l)(tf 5 + 2) 

(2» + 3)(2i + 5)L<r » {% + 1 )(i + 2)J* 

This equation amongst the Cs is available for all values of i, 
provided that CLn ^ 0 i ^ ore regarded as being zero. 

As in the case of the zonal oscillations, the equations with odd 
suffixes sejMiTate themselves from those with even suffixes, so that 
the two sets may be treated inde|)endontly of one another. 

The equation (28) might be treated by a process exactly parallel 
to that followed in § 8, but as the numerical computations would 
then become very laborious, it is well to adopt a modification of 
the procedure. 

It is obvious that the function L\ may be split up Into partial 
Smeand fractions containing tf®, <r, ^ - f (t - 1 ), «• - (i + 1 )(t + 2) 
farm of denominators, and fj_9, irt+a arc already clothed 

in that form. ^ When this is done it will De found 
thiCt the equation may bo written as follows : — 


(2i-l)Wi- 






J±:i?i+s 

2»+i 


4?na 


)<, 


«} 


f+»+i 


"(a<+8)[(<+i)(i+2) 


-(r]{ 




2i + 5 


(t+1)* 2<+l 

_ y^i , 
Atmt 

If now we write for brevity 

i«=5[<«+ 1) - »] - ^‘•+ 


o) 


and define a new function Di by the equation 

. ( 29 ) 

our equation may be written 

-m+ ( 80 ) 

As in the case of the zonal oscillations, we shall in the first 
instance only consider the free oscillations. Accord- wmvam. 
ingly, it will now be assumed that there is no dis- 
turbing force, so that A? will be zero. 

If for brevity wo write 

i®(t-l-2)®(i + s-f-l)(i-s-i-l) 

(2i-fl)(2»-l-3) ’ 

the equations (29) and (30) may be written in the alternative 
forms 

(f+i)*(f-») /ci,, a-A 

2»-i \ m Cl J 

=^''^°*''"^)- (f+2)-(f-»+iU ir. CT \ . (81) 
2i+i 

By continued application of these two furmuln alternately 


oI= 




_ aj+i _ 

2f-i Cl 3/J+2- 

Again, the same tw'o equations may be written 
t® (f-4 s 4-l)^ ^4i 




(82) 


2 i + 8 \ lA Cl 

= (iV’Jor. 


j 


g?-i 

(ii.3 )M±i} / 


2i + l \Cl^i"^2A^iJ 
By continued application of those two formulie alternately 


( 88 ) 


2t + 3 C?| 


Ml- 


aU 


aln 




(84) 


But the second general equation of condition (30), with JS|s0 is 


Cl 2i-l “cj" 


Therefore 


Afl. 


MUz ... ad inf. 

®*.-2 


i/1.2-... 


= 0 


( 86 ) 


This is the equation from which the frequency of the oscilla- 
tions may be detemiined. It may, however, be arranged in 
another form, for if we had proceeded from f83) we should have 
obtained a formula like the foregoing in w'hich every M would ^ 
roplaoed by an N, and every JV'by an if. 

In both of these forms the fraction with ascending suffixes ex- 
tends to infinity, and that with descending suffixes ends with 
Jir, or A’;. 

For the symmetrical types of oscillation, if we use (86) we must 
supposes- 5 to be even, whereas if we use the second formt-t 
must be supposed odd. The reverse will of course be the case for 
the unsymmetrical types. 

Let us write 

. ol.i al oj+i Proquomey 

7^ »j+r^... ad inf. H^v^tioa. 
yi3=the same with AT and AT interchanged. 
r>_ ttU oU 

F}sthe same with Jf and AT interchanged. 

The El used here is merely an abbreviation for a certain continued 
firaotion, and must not be confused with the previous El 

Then the two forms of the frequency equation are 



The periods of oscillation are determinable from either of these. 
As a first approximation, the E, E, e, / fractions may be taken as 
zero, so that i/l=:0, A^srO. We shall see that these two afford, 
in fikot, first approximations to different roots of the equation. 
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Theiii Binoe these approximate equations are 


<(»•+!) -|=0. 


(87) 


The first is a quadratic equation, with a positive and a negative 
root ; the second has the solution ^ 

We now denote the “speed” of the tide by X, so that X=2n/‘. 
Then since m is it follows that the first of (37) may lm) 

written 

*(i + l)X*-2»wX-i>(» + l)*^=0. . . (38) 


If, therefore, n vanishes we still have two roots, but they be- 
come numerically equal to one another. 

2‘as 

But the secoud of (37) maybe written ^*0®^ 

vanishes with n. 

Since the positive root corresponds to a westward wave, and the 
negative root to an eastward wave, we see that there are eastward 
and westward waves which tend to b(^come identical in period as 
the rotation slackens. But there is also a w'estward wave which 
tends to have an infinite p -Tiod w'hen the rotation vanishes ; ^hat 
is to say, it becomes a steady motion. We have already adverted 
to the case of steady motion in the case of the zonal oscillations, 
but that steady motion ditfers from the one which wo are now 
considering, in that it can subsist as such without sup[)osing the 
diurnal rotation to vanish. When the Ft e, / arc not treated 
as zero, that is to say, when we go on to a second approximation, 
the motions arc found to }>osscss the same characteristics as in 
these two first approximations. 

p - In order to find the tyj^e of motion wo have the tw'o 
equations (32) and (34), which may bo wTitten 


('i + l)V-s)/^-i^ 


24-1 


^^4 




2 4 + 3 C\ 


(39) 


It is clear from the manner in wliich the equations (39) were 
derived that there arc two other similar equations with the C s 
in the numerators. Wo thus have the four equations 
a _ 24 + 1 ._(4-s)fi + l)2 

«.,“(»■- i)v+»)*‘“i:2r- i)i>^_, • 

CJ _ 2t + l (iNj+Dt” 

~(?+2?(< r « + 1) (2£ + 

From those it is easy to deduce 

' C* (24-l)(24-3) 

^('4 - t){i - 5 - 1 )v‘(i + 1 

^ ^ (24 + 3)(24 + 5) . 

■" % 4- 5 q. 1 )(t + , + 2)t^(i + ] /* ‘ a/J 


(40) 


(41) 


By successive applications of (11) all the CTs of the series 
('i+sr, may be expressed in terms of CX w'hich is the arbitrary 
constant of the solution. It seems natural to adoi)t this form for 
the solutions corresponding to the typo J/J = 0. It is clear that 
for the symmetrical oscillations i-s must be even, whilst for the 
unsymmetrical ones it must be odd. 

If we are finding the solution of the tyi)c iVJ=0, it will be 
best to proceed as follows. AVriting i + 1 for i in (41), we obtain 
Ct^i and Ct +3 in terms of 
Now 




24 + 8 
(4’+V+l) 


(2t + l)/'1 ■ 


and therefore wo may express Cj-i and Oi +3 in terms of Df. 
Hence all the (7*8 of the series C'{- 2 r-ji C^+ 2 i-+i may be expressed 
as terms of Dt, which is the arbitrary constant of the solution. In 
this case the symmetrical oscillations correspond with »- s an odd 
number, and the unsymmetrical with i-s an even number. 

The numerical solutions obtained by Mr Hough show that for 
a shallow ocean and for the higher harmonics Uie eastward and 
westward wave of the first class (derived from the form) have 
periods which tend to equality as the order of the harmonic 
increases. This result may bo foreseen from the form of the 
quadratic (38), because the augmentation of i tends to make the 
first and last terms important compared with the middle term ; thus 
the increase of t gives a result similar to that due to the diminu- 
tion of n, and if n, the angular velocity, vanishes, the two roots 
become numerically identical. But for the harmonics of low 
order the velocities of the two waves are very different. For 
example, in an ocean 7230 feet deep the westward wave corre- 


sponding to ts2, <3=2, has a period of eighteen hours, whilst the 
period of the eastward wave is thirty-eight and a half hours. 
But the w^ostward wave of the second class (derived from the jvi| 
form) has in all cases a long period, and the period increases with 
the order. This result is clearly in accordance with what was 
to be expected from tlio first approximation X=2/w/?-(4 + l). B'or 
example, for the ocean of 7260 feet in depth when 5=1, t=l, the 
priod is one day thirteen hours, but when <=1, i=:3 the period 
IS 26i (lays. 


§ 10. Forced Oacillatio^is or Tides, 

Wo will now consider, but without going into details, the 
forced oscillations which correspond with the tides _ 
generated by the moon and sun. 

The equation of condition amongst the CTs is given 
in (28), namely, mwiQum, 


+ v\ f 2 O +2 = 


imii ** 


and all the JS’s ex<*-epti)ig, say, £\ are to bo ztjro. 

Omitting the superscript s for brevity, tlic o(iuations are 

-Z, + -0, 

and so on ; one of the series having the zero 011 tlic right replaced 

by jy^L p 
^ iina 

It follows from tlio same arguments ns wt're adduced in the 
article on Tides, § 16, that tlie limit of (^j is zero when j is 
infinity. 

The equations among'^t tlic C'a may be written in the two 
forms 






( 12 ) 


in every case excoj>t when ;=/, and tlion the rigbt-liand side of 

M± £l. 

ima Ci 

By continued appliisatiou of these formulnj we may wrib* 
the right-hand sides in the form of continued fractious— i-uy 
Jlj-it iO+a» 

Thus 




Qis- 


Lj- 
Lj - A}^2, 


provided that j is not C([ual to i. 

In the particular case where the rigbt-liand side of each 
equation may still be expressed by the continued fractions 7/, A", 
but the additional term must be added. Thus the erj nation 
corrcsjiondiiig to ^’='4 is 

Ama 


Hence Ci is dctonniiied, and then all llic otln r Cs are easily 
determinable as multiples of it. 

It follows from this tliat /i, the sciiii -range of the Factor©/ 

kinetic Mug-^ 

tide, will have a common factor 1 “ : mentntioa. 

and vro see that „ — must be regarded a coefficient 

of kinetic augmcntati»)n, so that if the period of tin* force c(>in 
cides with that of any one of the free oscillations tlic amiilitiidii 
of the tide becomes infinite. AVe refer the reader to Mr ifougirs 
paper for the numerical results exemplifying the lunar and solar 
tides in oecaiis of various depths. As we have already said, they 
do not differ more widely from those obtained iii the article on 
Tides than was to be cxjiccted from the intro<liictii)ri of the 
attraction of the ocean on itself; but the fact that Mr Hough’s 
solution contains that factor of kinetic augmentation, wln’cli must 
occur in every complete solution of a j)rohJem involving forced 
oscillations, renders his solution imnieiiscly superior to the older 
one. (<J. H. I>.) 

TIdore, an island of the Kast Indian Arcliiiielngo, 
situated in 0® 45' N. and 127" E. In aioa, volcano, 
liability to earthquakes, climate, and j>ro<luctH it resembles 
Temate. By an agreement of 1S79 the sultan exorcises 
authority over some parts of Jilolo, tJie Pajioea Islanils, 
the western half of New Guinea, and the islands in 
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Oeelvink Gulf. The toivn of Tidore is the seat of the 
sultan and of a Dutch Coiitrolour (Resident or Com- 
xnissioner or AgentV The inhabitants live by agriculture 
(jagung, cotton, tobacco, and nutmegs) and fishing. 

Tiele, Cornells Petrus (1830-1902), Dutch 
theologian and scholar, was born at Leyden on the 16th 
of December 1830. Ho was educated at Amsterdam, first 
studying at the Athenaeum Xllustrc, as the communal 
high school of the capital w^as then named, 'and after- 
wards at the seminary of the Romonstraut Brotherhood. 
He was destined for the pastorate in his own brother- 
hood, which, after steadily declining for a considerable 
])eriod, increased its influence in the second half of the 
IDth century by widening the somewhat inelastic tenets 
of the original Dutch Methodists, which had caused many 
of the advanced clergymen of the Lutherans and Cal- 
vinists to secede and go over to the llemonstrants. Tide 
certainly had advanced religious views himself, which 
he early enunciated as a Itemonstrant ])astor from the 
pulpit, both at Moordrecht (1853) and at Rotterdam 
(1856). His earnest eloquence and deep learning attnicted 
attention, and upon the removal of the seminary of the 
brotherhood from Amsterdam to Leyden in 1873, Tiele 
was appointed one of its leading professors. In 1877 
followed his ajq>ointmcnt at the University of Leyden as 
jjpofessor of the science of religion, a chair s])ecially created 
for him. Of the many learned works which have con- 
stituted Tide one of the Iciwling authorities in Europe 
U]Kin those matters, the Vcrtfelijkende Geschiedenu van de 
Egyptmhe en Mcso2iotainuclie God»diensten(^*^ Comparative 
History of llie Religions of Egypt and Meso}>otamia,” 
AmsUjrdain, 1872), and the Geschmlmu van d^n Gods- 
diemt (“History of Religion,” Amsterdam, 1876; new 
edition, Amsterdam, 1891), have l)oen translated into 
English, tlic former by James Ballingall (London, 1878- 
1882), the latter by J. E. Carpenter (London, 1877), 
under the title of “Outlines of the History of lioHgion” 
(French tran.slation, Paris, 1885 ; German translation, 
Gothri, 1895). A French translation of the CmnjKirative 
l/istort/ was published in Paris in 1882. Other works 
by Tide arc : — De Godsdienst van Zarathustruy van het 
Ontstaan In Jiaktrir) tot den Val van /let Oud-Perzische 
Jiijk (“Tlic Religion of Zoroaster, from its origin in 
Bactria to the I’all of the old Persian Empire,” Amstej’dani, 
1861) [this w'ork is now embodied, but much enlarged and 
inqji’oved by the latest researches of the autlior, in the 
History of Jlelu/tons (vol. ii. jmrt ii., Amsterdam, 1901), a 
part which aj>peared (mly a short time before the author’s 
death] ; Die Assyrioloyie und ihre Ergebnissc fur die ver- 
gleic/iende Eel igionsgcschichte (Leijizig, 1877) ; Bahylonisek- 
Assyrische Geschichte (in two }»art8, Loii)zig, 1886-88); 
Western Asia, according to the nwst lieceut Discoveries 
(London, 1894). A volume of Tide’s sermons ap])eared at 
Haarlem in 1865, and a collection of his ijoems in 1863. 
Ho also edited the iK>ems of his friend, the genial and 
witty de Gtiuestet. Tide W’as best known to English 
students by his Onilims and the Gifford Lectures “ On 
the Elements of the Science of Religion,” which he 
delivered in 1896-98 at Edinburgh University, and 
which attractc'd a go(xl deal of attention at tlio time. 
They subsctpiently a[)|>6ared simultaneously in Dutch at 
Amsterdam, in English in London and Edinburgh (1897- 
1899, 2 vols.). Edinburgh University in 1900 conferred 
U|ion Tide the degree of D.D. honoris catisd, an honour 
bestowed upon him jutjviously by the Universities of 
Dublin and Bologna. He was also a fellow of at least 
fifteen learned societies in Holland, Bdgium, France, 
Germany, Italy, Groat Britain, and the United States. He 
died on 11th January 1902, In 1901 he had resigned 
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his professorship at Leyden Univerdty. Tide’s zeal and 
l>ower for work were as extraordinary as his vast know- 
ledge of ancient languages, peoples, and their religion!^ 
upon which his researches, according to the undisputed 
testimony of his lifelong friend and fellow-worker in 
England, Max Muller, have shed an entirely new and 
most vivid light. Etjually remarkable were the breadth 
of his religious views, his command over facts, and the 
gift of exposition, wdiether writing or speaking. With 
Kuenen and Bcholten, amongst others, he founded the 
. “ Leyden School ” of modern theology. 

His brother, Pieter Anton Tielk (1834-1888) acted 
for many years as the librarian of Utrecht University, 
and distinguished himself by his bibliographical studies, 
more es])ecially by his several works on the history of 
colonization in Asia. Among these the most noteworthy 
are : De Opkornst van het Nedcuiandsch Gezag in Cost- 
Indie (“The Rise of Dutch Power in Netherlands India,” 
1886); De Vestigiiig der Poriugeezen in Indie (“The 
Portuguese in India,” 1873), and other books on the early 
colonization struggles of the Portuguese in the Malay 
Archqxilago. (n. Ti.) 

Tientsin! a treaty port in the province of Chihli, 
China, 70 miles south-east of Peking, of which it is the 
jKjrt. It occupies a i)osition of great importance as the 
seat of the trade of north China. The im]>ortaiicc of 
this j)ositioii has been enhanced by the railways con- 
necting it witli Peking on the one hand arid with Slianhai- 
kuan and Manchuria on the other. It w'iJl be still further 
enhanced by the prosi)ective opening of the main trunk 
line from I’eking southwards. In 1899 the total trade of 
the port was 11. taels 77,604,000 (£11,640,000). The 
native iMjpulation is stated to be 950,000, but this is 
jirobably over the mark. Among local industries the 
distillation of 's})irits, usually called Chinese wine, made 
from millet, holds a principal place, as does also the 
manufacture of carpets and rugs made of camels’ wcol. 
The chief exports arc wool, coal, bristles, skins, furs, ikc. 
The British concession, in which the trade centres, is 
situated on the right bank of the river Pciho below 
the native city, and occujiies an area of some 200 acres. 
It is held on a lease in per])eluity granted by the 
Chinese Government to the British Crown, which 
sublets j»lots to j>rivate owners in the same way as is 
done at llankow\ The local inanageincnt is entrusted to 
a municqjal council orgaiiiztid on lines similar to those 
w’hich obtain at Shanghai. Besides the Britisli concession 
there are a French concession and a German concession, 
situated the one above the other below the British. 
The German concession wrs negotiated in 1 895, but so far 
has not been utilized to any great extent. During the long 
period 1 874-94, wdicn Li Hung-Cliang was viceroy of Chihli 
and CJT officio superintendont of trade, he made Tientsin his 
headtjuarters and the centre of his exiieriments in military 
and naval education. As a consequence the city became 
the chief focus of entcri>rise and foreign progress. Having 
arrogated to himself the practical control of the foreign 
^H)licy of the nation, his yamen became the scene of many 
imiwrtant negotiations, and attracted distinguished visitors 
from all jMirts of the globe. The loss of prestige consequent 
on the Ju|)anese WRr brought about the retirement of Li, 
and with it the political im]x>rtancc of Tientsin ceased. 
Both the foreign concessions and the native city suffered 
severely during the hostilities resulting from the Boxer 
movement in June- July, 1900. (For a fuller account of 
these events see China : History.) 

Tlom del Fuego. — The boundary between the 
Argentine Re}mblic and Chile has been settled in such a 
manner that the Argentine holds that part of the great 
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Mand, or Tierra dd Fuego properly ao>eallod, which is 
situated to the east of the inen^n of Ca^ie Espiritu Santo, 
up to the middle of Beagle Channel ; and Chile holds all 
the western part of that island and the other numerous 
islands to the west and to the south of Beagle Channel. 
The archi^Kilago to the south of Magellan Stiuit and to the 
north of Cape Horn, known by the general name of Tierra 
del FuQgo, is controlled by both countries, the Argentine 
side as the Territory of Tierra del Fuego, and the Chilian as 
]iart of the Territory of Magallanes. Knowledge of tliese 
linds has increased considerably, and their reputation for 
dreariness has l)cen favourably modified. The climate in 
the eastern and southern regions is not so rigorous as was 
believed, there ai'e no barren lands, the soil is fertile and 
can supjiort fruitful industries, and the aborigines are far 
from l^ing so dangerous as they Avero once g(?nerally con- 
sidered to be. 

The Avestern part of the archipelago of Tierra del Fuegt), 
t,c., to the south of Magellan Strait, constituted by the 
continuation to the south of the Cordillera de la Costa 
of Chile and of the Cordillera of the Andes, lias not been 
explored lately, and there is very little to bo told con- 
cerning it. Small surveys on these fjords have sliown 
that several of the larger islands are cut by channels 
which separate them into smaller ones, AA’hile in other 
cases the Ioav valleys which unite the mountains and hills 
are only the result of post-Glacial deposits that have filled 
part of the former channels, those islands being only the 
summits of an old continuous half-submerged mountain 
chain. Sir !Martiu CoiiAvay ascended Mount Harmiento 
(7200 feet) and ascertained that it is not a volcano as 
it is Bometiines called. At DaAvson Island the Cliilian 
Government has established some settlements, and the 
Homan Catholic Mission there tries t ) civilize the Ala- 
k:duf Indiiins by means of selioc)! and Avorkshop. 

The eastern and greater island has been better explored. 
In its priiiciiial extension it is formed by the continuation 
of the Tertiary beds of the Patagonian tableland <!Ut by 
the transversal depression of Magtllan Strait and by the 
low land extending from Useless Bay on the Avest to San 
Sebastian Bay on the east, of so recent origin that there 
exist still some silt lakes, this dejircssion bt/iiig re}>re- 
sented in the old charts as an inter-oceanic passage for 
small boats. This tableland is covered A\'ith morainic 
material, and as the climate is dimper here than in the 
northern lands of Ciistern Patagonia, it is more useful 
for colonization. IIoAvever, although in 1880 numerous 
])rospectora discovered extensive deix)sits of alluvhil gold, 
its exploitation has not been generally successful, and 
farms have taken the jilaco of mines. At the end of 
1899 1200 square miles had boon occupied by ciattlo and 
sheep on the Argentine side, and ab{)ut the same extent 
on the Chilian. The price of land has reached j£100 jwr 
square mile, tlie results of the first exjxjriuicnts on the 
farms showing that the cattle industry is very j)T’ofitable. 
The gold industry is limited now to very small areas, 
priuciiMiUy in the southern part of the island. 

The undulating tableland lias an average height of nOO feet above 
the sea, and its diiiiatc, however cold in winter — in 1892 and 1893 
the teuiiieratnre reached 12*6® F. — allow's of the cultivation of 
barley, oats, and occasionally potatoes, w'hich, however, grow 
bettor in Beagle Channel. To tlic south the talilclaiid is higher 
and more broken, being drained by the rivers Silva and Grande, 
amongst other smaller ones, the Grande being navigable in some 
|>art8 by small craft. To the west and south-west the general 
character of the land changes ; the ends of the Teiilary beds are 
raised in small hills and Mesozoic rocks ajqiear, forming broken 
ridges of the Pre-Coidillera, a name given on the continent to the 
rid^ which jireecdo, to the east, the Andes. There a]>)M;ars the 
Antarctic forest in ivhich predominates the Fa^ aiUarclica and 
F betuloides, Dripnia WiiUeri^ Berheris PemrUin^ Veit- 

fvntAinia and Philesia btixi/dia. Two lakes receive the Avaters of 
these mountains and hills, Lake Solier and Lake Fagnano. Lake 


Fagnano is only 180 feet above the sea, and its depth reaches 700 
feet. To the south of the lake rises the south-easteni prolongation 
of the Cordillera of the Andes, with ridges of a uniform height 
of 3500 feet, in which predominate crystalline schists which do 
not seem to bo very old. Some peaks due to Tertiary granite 
break the uniformity, such as Mount Sanuiento, Mount Darwin, 
of which two peaks have been measured (6201 and 7054 feet), and 
Mount Olivaia (4324 feet). Deep valleys, which seem to be only the 
]>mlongation of fjords, pouetrate into the chain in the southern 
slope whore exist several jiorts in Avhich settlements have com- 
nienced. Yendcgaia, Laputia, and Ushuaia Bays are among the 
larger, and present ningiiiliceiit landsca|)cs, with their glaciers and 
woods. Ushuaia, being the site of the capital of the Argentine 
Territory, is dc?vcloi)ing rapidly, having regular communication by 
numthiy stcainera with Buenos Aires, Avhile smaller steamers serve 
the diliereut sclilcmeuta along the coast. Cattle iarms j)ro8])er 
along Beagle Channel, the timber industry is grow’ing, lignite 
seams liavc been discovered, and alluvial gold is washed principally 
at Slogget Bay, These regions, as they become jrioro known, 
Avill invito tlio attention of tourists by their proximity to the most 
sublime scenery. South <tf the Beagle Channel partial exploration 
was conducted by the Fivnch Mission du (’aj) Jlorri in 1882-83, 
and tbe geological foundations are bettor Known, licing there 
granite and basic volcanic rocks. Staten Island to the east of 
Tierra del Fuego bp been settled by the Argi'uline (luvernnient, 
and there are a prison and lighthouse in 8t John Harbour. A 
lirst-clasa iHU'manent nieteorologi(?ul ami magnetic station is being 
establishea tlicre by tbe same Government. 

Tlie aborigines are decreasing rapidly in the whole arcbipc-lngo, 
and the llev. Thomas Bridges, Who, as missionary first and then 
as farmer, reside<l thirty years there, says that when he arrived 
he calculated the population to be 10,000, but in 1802 there were 
only about 1000 (Alakalufs, 100 ; Yagans, 3‘JO j Onas, 600). AVilb 
the settleimmt of the givat island, Avhieh is now generally called 
Oiiisia, leaving the name of Tierra del Fuego to tlio archi- 
iielago, the Onas tribe is beeomiiig belter known. Undoubtedly, 
liowever, among these Indians are many iJiat recall some Pata- 
gonian types ; it seems that they arc not ibc same as the Teliuelche 
type generally known, hut that tliey jM'itaiu to one of the races 
that in cailior times existed in Patagonia. Their language is closely 
allied Avith the one called Old Tchuelchc. Tlie Onas live only in 
the island of Oiiisia. The Yagans seem less distantly rclateu to 
the Onas than has beeai supposed, and probably are a mixed race 
comj)osed of Alakalufs and Onas. Tin*, languages of tnc Yagans 
and the Alakalufs uio alike in many ])articulars. 

ArTiioiiiTiKs. — Mimmi Snent'ifque da Cap //orw, 18SS-8S, 
Paris, 1888 .— Thomas Buiixjes. “Notes on Tierra del Fuego," 
Jievista ihil Maseo dc hti J'iata, OiTo NokdenskjoM). 

“Ueber die Natur der Magellanslamler,’* PrUr, MilLf 43, 1807 ; 
JjExpndttUm Sacdoisn d la Term dr, Fru^ lSHo-97 ; TTm, Erg. der 
Schwal, Ejrped. nurh den MiigfllaifalanderUy 1895-97^ Stockholm, 
1808; Geological Map of the Magellan Territories^ SUx'kholm, 
1809. — F, Laiiili.e. “ Fines de Verano en la Tierra del Fu<*go," 
Jlerida Masco dc La Plata, vol. viii. 1898.— ^Siii Maiitin Conavay 
Aamcagaa and Tierra del Euego^ Loudon, 1002. (f. p. m.) 

Tl«tjens, Th4rise Johanne Aiexan- 

drd. (1831-1877), ITuiigariiin sojniino vocalist, Avas born 
at Hamburg on 1 7tli July 1831. Her voice Avas traiiicd at 
Hamburg, Avliorc she made a succi‘.ssful dt^lml in 1819 
as Lucrozia Borgia in Hoiiiztdti’s opera. Thence she i»ro- 
ceuded to Frankfort and Arioiina. »S)ie sang for the first 
titiie ill London iii 1838, appearing as Valentine in Les 
JJnpHvwjU. Her succt*ss A\ij,s so great iliat for the rest 
of iier life slie made J'lngland her home, and soon gained 
as brilliant a reputation in concert and oratorio work as 
slio lm<l already won u|)on the stage. Her voice A\as a 
dramatic soprano of magnifatent quality, and her gifts as 
nn actress Avere unequalled. Her most famous iiarts A\ere 
Fidtdio, Medea (in Cherubini's oju'ra), Donna Anna (in 
Don Giovanni), but she touched nothing that she did not 
adorn. She had endeared herself to the English people 
as much by her virtues as by her artistic! gifts, and her 
death in London on 3rd October 1877 was deidored as a 
national calamity. 

Tlfiln, a city of Ohio, U.B.A., capital of Sciicca 
county, on the Sandusky river, and the Baltimore and 
Ohio, the Cleveland, Cincinnati, Chicago, and St Louis, 
and the Pennsylvania railAAays, in the northern part 
of the state, at an altitude of 746 feet. Heidelberg 
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University, situated here, had in 1899 a faculty of 28 
teachers, and was attended by 308 students, of whom 
104 were women. Population (1890), 10,801 ; (1900), 
10,989, of whom 1168 were foreign-born, 

TIfliSp a government of Transcaucasia, Hussia, 
occupying the eastern jiortion of the great valley which 
stretches between the main Caucasus range and the Trans- 
caucasian plateau from the Afesques Mountains eastwards, 
comprising within its lK)undarie8 both the southern slopes 
of a long stretch of tlie Caucasus Mountains and the 
northern slopes of the Anti-Caucasus, which rise to from 
5000 to 10,000 feet. A portion of it, namely, the district 
of Akiialtsykh, iKjnetratos, indeed, right over the Trans- 
caucasian plateau, including the high valley of the Upjxjr 
Kura, l)et\voen the Wakhan Mountains and the Anti- 
caucasus. The land is rich in minerals, but hitherto 
most of them have been allowed to remain practically idle. 
Only copper is extracted at Alaverd and Akhtal. The 
government is watered by the Kura and its tributaries, 
Lyakhva, Aragva, lora, and Alazafi, all of whoso >vatt*rs 
are largely used for irrigation; but in the lower parts 
of the groat valley there are extensive waterless stcpixjs, 
Biiirak and Kara-ez, on the left bank of the Kura, which 
are chielly inhabited by nomad Tatars. The area of the 
government is 15,306 square miles (16,817 w'itli the Zaka- 
taly district), and tlie jsipulation, which w’as 599,300 in 
1869, numbered 1,040,913 (domiciled only) in 1897, 
470,173 of whom were w'omon, and 207,294 urban. The 
inhabitants are very mixed in race : the bulk of tJieui are 
Georgians, w'lioso numbers wore ostimab^d ]«y Caucasian 
statisticians at 396,673 out of a total i) 0 ])ulation of 
808,113 in 1891-96, and to w-hom belong also in reality 
the Pshaves (9155), the Iinerotians (8970), the Tushins 
(5624), the Khevzurs (6560), the Gurians, the Miiigro- 
lians, itc. ; Armenmns wwe estimated to number 193,610, 
Ossets 72,420, Azerbaijan Tatars 68,345, llussians 35,750, 
Greeks 22,171, Geniiaiis 50GG, and Avost and east Cau- 
casian mountaineers 4700. The annual birth-rate is 
36 per 1000, the defith-rate 23 ]»er 1000; houcc the 
natural incrcjiso of pO[nilation is nearly 12,400 yearly. 
The government is divided into nine districts, the chief 
towns of w’hich are: Titiis (see below), Akhalkalaki 
(5443), Akhaltsykh (15,387), Dusheti (2456), Gori 
(10,457) Signakh (8998), and Telav (11,810). The 
districts of fiorchala and Zioncti have no towns. Agri- 
culture is the main occuj)ation of the i>cople, and has 
reached a very liigh standard. Land is sold and rented 
at very high pricos, such as are obtained only in the most 
po]>ulou8 jiarts of western Europe. The crops of 1897, 
which may be considered as an average year, were ; 
wheat, 769,000 qrs. ; rye, 2600 qrs. ; oats, 11,550 qrs. ; 
barley, 413,000 qrs. ; millet, 18,800 qrs. ; Indian corn, 
143,600 qrs. ; rice, 3900 qrs. ; various cereals, 18,700 qrs. ; 
also potatoes, 71,000 qrs. Largo j)ortio]is of the cultivated 
area are covered with vineyards. Cattle-breeding is exten- 
sively carrkid on in the- 8tepj>os. There is a great variety 
of domestic industries, and the natives attain a high 
degree of perfection in the manufacture of leather and 
metallic goods, felt, woolhni stuffs, and gold embroidery. 
Factories, however, are of little importance; the 3800 
industrial establishments employ only 7350 ivorkers, and 
their aggregate yearly returns amount to little more than 
10,000,000 roubles. (r. a. k.) 

TifliSp the capital of Caucasia and of the above 
government. It is now connected by rail with Poti 
and Batum (217 miles) on the Black Sea, with Baku on 
the Caspian Sea (311 miles), with Kars (185 miles) on 
the Transcaucasian plateau, and, vid Baku and Petrovsk, 
with the railway system of European Russia, which it 
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joins at Beslan, near Vladikavkaz (723 miles). Omni- 
buses also run regularly across tlie main range to Vladi- 
kavkaz, which by this route is only 133 miles distant. 
The city has considerably developed, and had, in 1897, 
160,645 inhabitants, as compared with 104,024 in 1883. 
The central i)art is weU buUt, and contains many hand- 
some structures. There are monuments to the Russian 
writers Qriboyedoff and Lermontoff. It carries on an 
important trade with Russia^ Western Europe, and 
Persia. (See Caucasus.) 

Tlgr6. Soo Abyssinia. 

TIffris, a river of Turkey in Asia. Navigation is 
carried on by largo rafts from Diarbokr to Baghdad, and 
below the latter city by river steamers and sailing craft 
The last ascend as far as Samara, but at present no 
steamers run alx)ve Baghdad. The river commences to 
rise alKJut the middle of November, and is highest in 
May and J une, when its current is about four miles an 
hour. It is lowest in September, October, and November. 
Its tributaries, the Khabiir and the Lesser Zab, are navig- 
able for rafts over portions of their courses, and the Diala 
for sailing vessels as far as Bakuba. During the flocd 
season the Shatt el-Hai canal is navigable for native 
boats, and the Isa canal, which runs from the Euphrates to 
the Tigris, for small steamers. During the time of the Abba- 
side kliallfs the Tigris flowed down the Shatt cl-Hai canal, 
and, below Wasit, passed through several channels to the 
great swamp, el-Batiha, whence its waters ran out through 
a canal to the Shatt ol Arab. At that ])eriod, too, a largo 
canal on the left bank of the river, dating from the time 
of Chosroes, loft the river at Dur, below Tekrit, and re- 
entered it below the site of Kut el-Amara; whilst the 
lands on the right bank, north of Baghdad, were irrigated 
by the Ishakiyoh and Dujeil canals. 

Tikhvinp a district town of Russia, in the govern- 
ment of Novgorod, 86 miles north-east of Chudovo 
station, on the St Petersburg- Moscow railw'ay. It is the 
head of the Tikhvin system of canals, w hich connects the 
Volga with St Petersburg. Over 11,000 vessels, carrying 
goods valued at £5,000,000, })ass through these canals 
every year, and during the summer the town becomes 
very animated, its pojmlation for a fcAv months being 
double its normal size. It has several flour-mills and 
distilleries ; also a monastery w^hich has acquired a 
great reputation in northern Russia. Population (1897), 
6631. 

Tiiburffp a town in the Dutch province of North 
Brabant, 13 miles east by south of Breda. A railway to 
's Hertogenlwsch (Bois-le-Duc) was opened in 1881, and 
there is railway connexion also with Nimeguen, &c., and 
a steam tramway to Waalwijk. The town has a cloth 
hall, a new Gotliic church, and a higher burgher-school. 
There are 70 steam and 110 other factories, 80 of them 
w'txdlen, and 30 leather factories. Po])ulation (1901), 
41,518. 

TiliiCOUltryp a police burgh of Clackmannanshire, 
Scotland, at the foot of the Ochil Hills, on the river Devon, 
3J miles north-north-east of Alloa. There are about a 
dozen woollen factories, tweeds and shirtings being the 
staxde product. Coal -mining and agriculture are also 
pursued. It has an institute and library, a session-house 
and hall in connexion with the parish church, an orphan- 
age, and a public park. Population (1691), 3939 ; (1901), 
3337. 

Tilsit, a town of Prussia, province of East Prussia, 
on the river Niemen, 57 miles by rail south-east of 
Memd. It has considerable trade, and manufactures of 
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nmchinery, soap, oil, vinegar, shoes, tobacco, glass, cheese, 
&G,, besides iron foundries, tanneries, breweries, saw>mills 
and flour -mills. A bronze statue of the native (K^et 
Von Schenkendorf was unveiled in 1890. Population 
(1885), 22,422 ; (1900), 34,538. 

TimbuktUy chief town of the territory of Tim- 
buktu, southern Sahara, West Africa, on the border of 
the gently-rising tableland to the north of the swamps 
and channels connecting with the Niger, and some 9 
miles north of the main stream. Its position, which was 
given by Caillie and Barth at I?** 29' N. and 5“ 27' W., 
has been astronomically determined at 1 6** N. and 5* W. 
It was occupied by the French in December 1893, and 
has since formed part of their Sudanese domain. The 
neighbouring reaches of the Niger had already been 
visited by gunboats in 1887 and 1890, and after the 
reduction of Segu and Massioa by Colonel Archinard early 
in 1893, the permanent occupation of Timbuktu became 
inevitable. Indeed the townspeople, wearied with the 
internecine strife of the rival 'luareg and Fulah tribes, 
freely opened their gates to Lieuteuant Boiteux as soon 
as he reached the riverside port of Kabara in command 
of a small flotilla on 12th December 1893. This first 
success was followed by some severe reverses at the hands 
of the turbulent nom^s; but since February 1894 the 
French rule has not been seriously challenged. At that 
time the population, which liad probably exceeded 60,000 
under the Mandingan and Songhai empires, hiid fallen to 
about 8000, and even now scarcely exceeds 10,000. In 
1895 the place was still described as little more than 
a vast ruin, but under the new order steady revival set 
in. The peojile no longer fear to repair tlicir dilapidated 
dwellings ; new streets have been opened ; European 
schools, churches, and other establishments have sprung 
up ; the fortifications, including a fort at Kabara, have 
been greatly strengthened, and it is proposed to connect 
the city with the Niger by a regular canal running through 
the occasionally flooded backwaters of the intervening dis- 
trict. The local industries— cotton- weaving, eai’thenware, 
leather work, and embroidery — are of subordinate imiK)rt- 
ance, and the great bulk of the people continue as formerly 
to bo occupied exclusively Avith trade. The wdiole traffic of 
the surrounding lands still converges on Timbuktu, which 
is described as a vast “exchange” for the products of 
the north and south, with a transit trade estimated 
at over £800,000, Considerable quantities of British 
and German fabrics, hardware, beads, &c., are conveyed 
across the Sahara from Mogador (Morocco), while two 
great caravans of 3000 or 4000 camels are yearly chargeil 
with salt from the Taudeni district. The imports via 
the Sahara average close ujwn £50,000 annually, und 
by way of Senegal £20,000 to £25,000. From the 
south come cereals, gold, Avax, ivory, coarse native cotton 
goods, now brought from the heart of Sudan by steamers 
plying on the Upi^er Niger. Cowries, the former currency 
(2500 « 5 francs), have already been generally replaced 
by French money, and efforts are l>eing made to oust 
British and German goods by French Avares introduced 
by the Senegal route. Since 1899 Timbuktu has been 
the. capital of the Territoiro de Tombouctou (the French 
spelling), a very large administrative division which is 
organi^ on a military base and is directly dependent 
on the Governor-General of French West Africa. 

Authorities.— -F. Dubois. Timhucloo the Mysterious, London, 
1896. — Col. Fret. Senegal et Soudan, Paris, 1888. — Lieut. 
Hourst. La Mission Mov/ret eur le Niger et au pays des Touareys, 
Paris, 1898. — A. Lebovt. Rapport de la Miasiun au Slnigal et 
au Soudan, Paris, 1898.— Commandant Tout^e. Dahomd, Nigevy 
Tomreg, Paris, 1897 ; Du Dahomi au Sahara, Paris, 1899. | 

(a. H. E.) I 
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TlmOff in the Malay (or Indian) Archipelago, the 
most easterly and the largest of the Lesser Sunda Islands, 
with a length of 300 miles and a fairly regular breadth 
of about 60 miles. Though visited by several explorers 
(Keinwardt, Muller, Kiedel, Forbes, and Wichmann), its 
physical fotituros are imperfectly known, and there is con- 
siderable divergence of opinion as to the character of the 
mountain system of tlie island, the existence or non exist- 
ence of volcanoes, and the geological formations. Little 
progress has been, or is likely to bo, made in tlie develop- 
ment of the island. How much the climate militates 
against cultivation Avill be seen Avhen it is stated that at 
Kupang, on the south coast, the number of rainy days per 
month in the six months May to October dvdndles from 
4 to 1, and finally 0, Avhilcj the monthly rainfall giadually 
sinks from a little less than 2 inches to nil ; the northern 
districts are sornewdiat better off, and might do fairly well 
under a vigorous rule. Though the mineral products are 
A^aried, the supply of ores has hitherto proA^ed scanty ; 
l>esidos which the ex])loitation of the resources of the island 
in this resi>cct is rendered difficult by the lac;k of labourers 
and of Avater and wood. 1'he area is estimated at about 
12,500 square miles, Avhilst the population is variously 
placed at 600,000 (Wagner and Bu])an) and more than 

750.000 (Kecliis and Vaqiiinhas). Politically the north- 
eastern half of the island is Portuguese, as are two 
small enclaves in the sonth-western half, the remainder 
being Dutch. 

Portuguese Timor includes the neighbouring isle of 
Pulo Kambing, and has an area of about 7450 square 
miles. Estimates of the population vary from about 

300.000 to over half a million. Dilli, on the north coast, 
the administrative headquarters and .chief settlement, is a 
very i)oor little place of some 3000 inhabitants, containing 
hardly any Eui*opeans apart from the official population* 
Macao was administratively united to Portuguese Timor 
till 1896, and still pays a contribution to the revenue. 
Tlic estimated revuiue for 1901-1902 A\^as £25,196 
(£7200 from Macao), and the estimated expenditure 
£36,532. Bcarcely any ships visit the colony, except 
some of the Dutch vessi^ls trading in the archi])chigo, 
Avhich call reg\ daily at Dilli, Exports (principally coffee) 
were valued at £110,000 in 1888, £72,000 in 1890, ar.d 
£55,000 in 1897, Avhen the inqiGrts were valued at about 
£70,000. 

Dutch Timor has an area of a little over 5000 sejuare 
miles, and a population of about 250,000. Kupang, the 
chief town not only in the island but in the Avhole 
residency, contains some 8000 inhabitants, of whom 145 
are Euroi)eans, living in an ell-built houses, 594 Chinese, 
and 43 Arabs. In agricultun^, Euroi)ean plants have not 
been successful, and of iiatiAx* jiroducts the supply is only 
suflicient for the home consumption. The export of saudal- 
Avood, |>onies, cattle, i»inang nuts, &c., amounts in a year 
to the value of only al)out £8500. Dutch Timor gives its 
name to a residency consisting of, teides its own territory, 
the small adjacent islands, lloti, Peman, Ac., the Bavu 
islands, Sumba or Sandalwood island, tlie Solor and the 
Allor group of islands, and the eastern half of Flores, the 
whole lying l>etween 8“ 5' and IP 5' S. and 119“ 3' and 
125“ 15' E., the total area being 17,698 square miles. It 
is divided into four administrative districts — Timor, Eoti 
and Savu, Larantuka (eastern Flores), and Sumba. In 
1897 the jjopulation was officially returned as (apj)roxi- 
mately) 119,239, of AiN’hom 256 were Euro])eans, 1314 
Chinese, and 182 Arabs ; but other estimates have placed 
it as high as 400,000, and even 1,800,000. The number 
of natives is indeed only conjectural. (Roc also Malay 
Archipelago : Dutch East Indies^ for general infonuation 
as to government, defence, Ac.) 
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The Anglo-Porhifi^BO Boundary Treaty of 1 S59 was replaced by 
one signed at Lisbon in June 1893. Tlic old treaty had proved 
irksome in many ways, esj^ooially in that it left fioilioiis of the 
territory belonging to proteciotf cliieftains of both Powers os 
enclaves within the boundaries of the Portuguese or Dutch parts 
of the island. Tliis led to frequent disputes and complaints on 
botli sides. In order to obviate such complications in the future, 
a mixed boundary coniiuisaion was appointed under the new treaty, 
whi( 3 h commissiou bos del>emiined new boundaries in Timor that 
are more satisfactory to the contracting pariics than the old ones 
wore. The new treaty contains, moreover, the important stipula- 
tion (alluded to under H«)i.LANr», JieeciU HutUyry)^ that all future 
diis 2 )Utos relating to the i^ssessions of either Power in Timor, or 
the decisions or the International Boundary Commission, will bo 
roforred to arbitration. Equally important is the deelaratioii, 
signed by tlie contracting parties at tne same time as the Lisbon 
ti’oaty, to the elfect tliat either Power will favour the subiects of 
the otiicr in granting concessions, &c., to the exclusion of all other 
aliens. Thus Portugal and Holland have mutually secured the 
exclusive possession of Timor to themselves. Both princijiles are 
new, certainly as far as the Malay Ai'chipelago is concomed, and 
miglit be applied witli advantage in other parts of the Malay 
Arch^iclago, where more than one Euro{)ean Power possesses terri- 
tories and territoiial rights. Timor is no longer connected with 
New Guinea (compare Tkrnatk). 

Authorities. -Prof. P. A. van^ her Lith’s hulia 

(1893-94, in 2 vols.), i»ubli8hed in Dutch at Leyden ; an«l II. O. 
Eurdes, IVanderitigs of a Naturalist in tiu Eastern Archiprhujo, 
Some of the pro}>lcm8 connected with the physical features of 
Timor are disciissod in Zovdeuvan’s “Timor on do Tinioreezen,** 
Tijdschr. Aiirdr. Gen., v., 1888 (with bibliography).— Martin and 
WlOHMANN. Stnnmhintjen dis Geoloyischeii Itek'hsmusninis. Ley- 
den, 1881-81.— WioiiMANiv. “ Berichl lllier cine Roise nach dem 
Indisclicii Andiipol.," Tijdschr. Anrdr. Gen., 1890--92, iritli 
sketches of Timor, map, &c. For the remarkable flying suiwey 
of the, south coast hy tlie coinrriaiidant of the Sihoga cx}icdition, 
cxjdoriijg the deep seas and fauna of the Archipelago, see JiuUclm 
{No. Sn) of the MtudseJmppij ter hevordemuj van het natnurkun 
emderzoek dev N. J. Kolonidn. In the earlier maps much of the 
south coast is laid down too far to the south. 

(e. nn V. ; c. M. K. ; H. Tj. ) 

Timor Lout (in Dutch, Timor Laoef), or Tknim- 
BAR, a group of islands in the Malay Ai*chii)clago, to the 
S.W. of the Aru islands, between 6“ 20' and 8” 30' S. 
and 130” 40' and 132” 5' M Tliey are piditically divided 
into two districts. One is Larat, incluiling the inhabited 
islands of Larat, Vt^rdate, Molu, and Maro, together with 
many other i.slainls uninhabited ; the other is Sera, includ- 
ing the Hera islands, Helaru, and the southern ])art of 
Yamdena, all inliabited. Only Yanidena and SeJarii are 
by the natives called Timor Laut ; all the otliers they 
call Teniinbar. Vordate, Molu, and soiitli-Cii.storn Yam- 
dena have a maximum height of 820 ftM)t ; the rest are 
low and flat. Ritubel in Larat is the only safe roadstead 
during the east and west monsoon.s. The iiopulation is esti- 
mated at from 12,000 to 13,000 by Kiedel, and at 19,342 
by Van Hoe veil. The only means of subsistence is the 
nativQS* primitive agriculture on a stingy soil, turtle and 
tre^mng fishery, and cattle-rearing. The yearly export 
(trepang, turtle, and kamuning wood) is valued at only 
from £850 to £1650. 

Sen Koubrs. “Thicc Months’ Explorations in the Tenimbar 
Islands,” in Pr<^f*ediinjH tf R.G,S. 1884.— RrEDEL. De sluik en 
krossharige rassvn tussrhen Selelm en Papiw,. 1886. — Van 
HofevELU, “Taiiitiibar en Timor Laoot-Eilandon,” in Tijdschr. 
Bed, Qm., xxxKi. 1889. 

Tiffla — Since 1875 a remarkable cxiiansion has occurred 
in the firodiiction and consumption of this metal, which 
is still the rarest of what are known as the “ common ” 
metals. In the year named the world’s total production 
was some 40,000 tons, of which 10,000 tons were produced 
by Cornwall, 10,000 by the Straits Hettlements, about 
8000 tons by Iknka and Billiton, and about 1 1 ,000 tons 
by Australasia, the greater 2 X)rtion of the latter coming 
from New South Wales. At present the world’s annual 
production is about 75,000 tons, of which about 46,000 
tons come from the Straits Settlements, 14,000 from the 
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I Dutch East Indies, 5000 from Australasia (Tasmania now 
: taking the first place amongst these states), 5000 tons from 
I Cornwall, and 5000 tons from Bolivia. There are a few 
other places where tin is met with, but they are practically 
j unimportant. Tinstone occurs in its matrix, either in or 
closely associated with fissure veins or disseminated through 
I rock masses. It is also found in the form of rolled lumps 
■ and grains in alluvial gravels ; it need hardly l)C said that 
I the latter are secondary deposits, the products of the dis- 
integration of tlie first-named iiriinary deposits. Throughout 
the world, primary deposits of tinstone are in or closely 
connected with granite or acid eruptive rocks of the same 
type, its mineral associates being tourmaline, fluorspar, 
to|mz, wolfram, and arsenical pyrites, and the invariable 
ganguc being quartz : the only exception to this mode of 
occurrence is to be found in Bolivia, where the tin ore occurs 
intimately associated with silver ores, bismuth ores, and 
various sul]>hides, whilst the gangue includes barytes and 
certain carbonates. Over five-sixths of the world’s total 
production is derived from secondary alluvial deposits, but 
all the tin obtained in Cornwall and Bolivia is from vein 
mining, while a small portion of that yielded by Australasia 
comes from veins, and from granitic rocks carrying dissem- 
inated tinstone. 

Minhuj and Dremng . — The alluvial deposits are almost 
invariably worked ojicncast, those of the Malay Peninsula 
and Archipelago chiefly by Chinese labour: in a few 
instances liydraulic mining has been resorted to, and in 
other cases true underground mining is carried on ; but 
tlie latter is both exce 2 >tioiial and difficult: The alluvial 
extracted, which in the Malay Peninsula and Arcbipclago 
, carries from 5 to 60 ft) of tinstone (or “black tin,” as it is 
; termed by Cornish miners) to the cubic yard of gravel, is 
wushecl in various simjde sluicing aiijilianccs, by which tlie 
lighter clay, sand, and stones are removed, and tinstone is 
left behind comparatively pure, containing usually 65 to 
75 jier cent, of metallic tin (chemically pure tinstone 
containing 78'7 per cent.). Lode tin, as tinstone derived 
from inimary de 2 >osits is often termed, is minetl in tlie 
ordinary method, the very hard gangue in which it occurs 
necessiUUiig a liljeral use of exi>losivcs. The veinstuff is 
broken small either by hand or in rock-breakers, and 
stamped to fine jiowder in stamj) mills, which are 
j)ractically large iiu'chanioally-worked jiestles and mortars, 
tlie stamj) jiropor weighing from 500 to 1000 ft>. The 
I mineral, emshed .small enough to i>ass a sieve with 
• perforations i** diameter, leaves the stainjis in 

' suspension in ivater, and passes ilirough a series of troughs 
in whicli the heavier mineral is collected ; this then jiasscs 
' through a series of washing operations, which leaves a 
' mixture consisting chiefly of tinstone and arsenical pyrites. 



crude tinstuff raised in Coniwall carries on an average a 
little over 2 jier cent, of black tin. The Bolivian tin ore 
is treated by first extracting the silver by amalgamation, 
Arc., and afterwards concentrating the residues ; there are, 
however, great difficulties in the way of treating the poorer 
of these very conqilex ores, and several chemical processes 
for extracting their metallic contents are in course of being 
worked out. 

Sn^Uing . — ^The dressed ore is smelted by one of two 
main methods, viz., either in the shaft furnace or the 
reverlioratory ; the former is the better suited to stream 
tin, the latter to lode tin, but either ore can be smelted in 
either way. Shaft furnace smelting is confined to those 
parts of the world where charcoal can still be obtained in 
large quantities at moderate prices. The furnace consists 
of a shaft, circular (or more rarely rectangular) in plan, into 
which alternate layers of fuel and ore are charged, an air 
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blast being generally injected near to the bottom of the 
furnace through one or more tuyeres. This was the 
primitive process all over the world ; in the East, South 
America, and similar regions, it still holds its own. In 
Europe, Australasia, and one large works at Singa^)oro it 
has been practically replaced by the reverl>eratory furnace 
process, first introduced into Cornwall about the year 
1700. All tin, except a small quantity iiroduccd by the 
shaft furnace process from excejjtionally pure stream tin 
ore, requires refining by liquation and “ boiling ” before it 
is ready for the martet. 

Authorities. — Louis. The Production of Tin, London, 
ia99 . — Rolker. “The Alluvial Tin Deposits of Siak, Sumatra,” 
Tram, Amer. Inst. Min. Eng,^ 1891. — J. dk la Cuoix. Lee 
Mime d'^ltain de Perak, Paris, 1882. — Doyle. Tin Mining in 
Larat, London, 1879. — David. The Geology of the Vegetable 
Creek Tin-mining Field. Sydney, 1887. — Rolker. “The 
Production of Tin,” IT.S, Oeol, Svrmy^ 1891.— Loins. “Straits 
Tin,” Western Daily Mereut'y^ 1896; “Tlie Metallurgy of 
Tin,” The Mineral Industry^ 1896. — M‘Kn.Loi' and Ellis. 
“Tin Smelting at Pulo Braiii, SingaTKire,” Inst. Civil Engrs,^ 
vol. exxx. 1895-96 . — Tnuallr. “The Tin De^iosits of Durango,” 
Tram. Amer. Inst. Min, Eng.^ vol. xxv. 1895. Schnabel and 
Louis. Handbook of Metallurgy ^ vol. ii. London, 1898.' — 
Strlznrr. “Die Silher-Ziniicrzlagerstiitteii Bolivias,” Zeitsch, 
deutseh. geol. Oesell.t 1897. (h. l*.) 

Tinn0V0llyi a town and district of Biitish India, 
in the Madras Picsidency. The town is on the left bank 
of the Tambraparni river, on the otlier side of which is 
Palamcottjt, the administrative headquarters of the district. 
It is the terminus of a branch of the South Indian Jbulway, 
444 miles S.W. of Madras. Population (18H1), 23,221 ; 
(1891), 24,780; municipal income (1897-98), Ks.28,l(50. 
It has two cotton mills, with 31,740 spindles, employing 
1327 hands. TLo two colleges, llindn and (Ihurch 
Mi.ssion, had 131 students in 1890 -97 ; tin? two high 
schools, 797 pu])ils. There arc also five printing-presses. 

The district of Tinnevelly has an area of 6^87 fwpiare miles. 
P«qnilatiou (1881), 1,099,717 ; (1891), 1,910,09.5, showing an in- 
crease of 13 per cent, after the fatniiic of 1876-78 ; average density, 
866 persons per smiaro mile. In 1891 the native Christians, e-hicily 
Protestants, numoered 146,669, or nearly 8 per cent., a far higher 
propoi-tion than in any other district of fndia. In 1901 the popn- 
hition was 2,060,769, showing a further increase of nearly 8 ]n*r 
cent. Thq land revenue and rales in 1897-98 were Rs. 3.5, 69, Oil, 
the incidence of assessment Ix’iiig R. 1.1 0,7 per acre; cultivated 
area, 1,146,900 acres, of wdiich 282,818 were irrigated from tanks, 
wells, Ac., including 44,611 from Covcrnmeiit canals; luimbor of 
police, 1037 ; hoys at school (1896-97), 66,149, heing 39*4 of the 
male population of school-going ago, the highest proportion in the 

S rovince ; girls at scliool, 9418, being 6*4 per cent. ; registered 
oath-rate (1897), 26*2 per 1000. The priuci]>al crojjs are rice, 
millet, other food-grains, cotton, and oil-se<'ds, with a little 
tobacco. Coflee is grown on 1284 acres on the slopes of the 
Travancoro hills. The palmyra j)alm, whose juiee yields toddy as 
well as a coarse sugar, flourishes in certain tracjts. The Shanans, 
or caste of toddy-drawers, have supplied many converts to diris- 
tianity. In 1899 their treatment oy the Vellalars, or cultivating 
caste, led to serious riots and bloodshed. The cliief irrigation 
work is the Srivaikuntara anicut, or dam, on the Tambraparni 
river, on which the capital outlay has been Rs.l4, 71,924. In 
1897-98 the area irrig«ited was 41,668 acres, and the net profit 
was Rs.26,627. The Soutli Indian Railway runs through the 
district, with its maritime terminus at Tutiooriii, the chief s^’a- 
port. In 1897-98 the total sea-borne trarie was valued at 
Rs 8,08,08,307, being just one- tenth of the trade of the pi'oviiieo. 
The chief exports are rice to Ceylon and cotton to Japan and 
Europe. There are thirteen factories for ginning and pressing 
cotton, and one rice-eleariing mill. 

Tlpp0rA {Tri.p7ira\ a native state and British dis- 
trict of India, in the north-east of Bengal. The state is 
known as Hill Tippera. It represents that portion of the 
raja’s territory that was never conquered by the Mahoni- 
medans. The dynasty, which is of gieat antiquity, was 
converted to Hinduism many centuries ago; but the 
people, called Tipi^eras, still profess an aboriginal religion, 
similar to the neighbouring hill tribes. 


Tlio nya owns an estate of 689 square miles in the British dis- 
trict, where he ranks as an ordinary zamindar. His residence is 
at Agartalla, just within the boundaiy of Hill Tippora. Area of 
the state, 4086 squai-e miles; population (1881), 96,687; (1891), 
187,442, showing aii apj>arcnt increase of 48 per cent., due to more 
accurate enumeration ; average densiiy, 84 persona per square ntile. 
In 1901 the population was 167,441, showing a further ineivase 
of 22 iier cent. The expenditure in 1897-98 was Rs.6, 87,430, of 
which Ha. 1,88, 000 was devoted to public works. Tolls are levied 
upon exi>oil8 of forest jjroduee, cotton, and oil -seeds. The raja’s 
j>alaec and other })ul)he buildings at Agartalla were seriously 
i damaged by the earthquake of 12tii June 1897. 

The Briti.sh district of TircEKA (the adiniiiistrativc lieadquartors 
arc at Connlhi) has nn area of 2491 square nn'los ; ]K)pulation 
(1881), 1,614,361 ; (1891), 1,782,936, showing an increase of nearly 
18 i>cr cent., by fur the highest rate of increase in Bengal ; aveiage 
density, 716 i)ersons per stpiare mile. Classified acooi’ding to 
religion, Mahominedans in 1891 numberod 1,224,836; Hindus, 
657,079 ; Cliristiaiis, 182, of whom 57 were Kiiropeans ; “othera,” 
1388. In 1901 the population was 2,124,869, showing a further 
increase of 19 per cent., again the highest rate in the province. 
The land revenue and rab*s in 1897 98 were Rh. 11,77,084 ; number 
of police, 877 ; boys at school (1896 97), 67,436, being 41*9 jaT 
cent, of the male ])opiilation of school-going age ; registered death- 
rate (1897), 26 per 1000. Tlie eastern border of the dislriet is 
traversed by the Assam-Bengal Railway, with a cross branelj from 
Laksam to (’^handpur ; but wateiwaya still remain the chief means 
of eommunictalion. The ex]»ort8 are mostly rice, jute, and betel- 
j nuts. 

I Tipp0rsiryi an inland county of Ireland, province 
I of Munster. 

j Poptdaiicoi.-’Thei area of the mliiiinistrativc county in 1900 was 
j 1,050,130 acres, of which 246,368 were tillage, 623,874 iiasture, 
403 fallow, 26,469 plantation, 35,788 tinf bog, 9819 niai'sh, 

• 67,471 barren inouiitHin, and 39,968 water, roads, fences, &c. 

I The new administrative county under the Loi’al (»ov(jrnnient 
1 (Ireland) Avl, 1898, includes the portions of the towns of Clonmel 

and Garrick -on -Suir fonnerlv situated in WatoifoiYl. The pojnila- 
tion in 1881 was 199,612 ; in 1891, 173,188 ; and in 1901, 159,764, 

' of whom 81.076 were mah‘s and 78,679 females, divhled as follow's 

• anioiig the diflerent religions: Roman Catholics, 149,908 ; Vro- 
testant Kpiseo])alinn8, 8689 ; Presl|yterianH, 444 ; McUKxlists, 650 ; 
and other denominations, 168. Tin* decrease of po})nlalion Iw- 
twoen 1881 and 1891 was 18*24, and between 1891 and 1901, 7*7 
per cent. Tlie a', erage number of persons to an acre in 1891 was 
*16, and of the total i-e.imlution, 133,213 iiersons inhabited the 
inirul districts, being an average of 99 to eaeb siiuare mile under 
crops and jiasture. Tlu' following table giv(‘s the degree of educa- 
tion for the principal creeds in 1891 






Pi reentage. 






1 

» 



Malefi. 

Keinales. 

Total. 

Rninan 

Catholic 

Protesta 

Episcopal] 

ft 

l_ 

1 

P. 

Road Rnd write . 

00, AM I 

f.8,002 

118,770 

74 -fi 1 937 

93i 

Of' *4 

Read only . 

c,sr>a 

7,7sm 

14,011 

97 2*9 

4*4 

2-2 

Illiterate . 

11,077 

12, 030 

23.7C7 

i:.-8 ! 3-4 

2*5 

2*4 


I The percentage of illiterates among Roman (^itholics in IS^il was 
' 22*7. In 1891 then* weie 14 superior schools with 750 pupils 
' (Roman Catholics, 662 ; and Ifiotestanta, 88), and 366 primary 
schools W'ith 27,169 impils (Roman Catholics, 26,234; and Pro- 
testants, 123.5). The niimhcr of pujiils on the rolls of the National 
Schools on Slst December 1900 Was 26,674, of wliom 26,518 were 
• Koniuu Catholics and 1166 I’rotesUints. The following table gives 


the number of births, deaths, and mariiages in various years : — 


Year. 

Uirths. 

Deaths. 

Marrittfces. 

1881 

4623 

3428 

708 

1891 

3661 

3016 1 

669 

1900 

3296 

30.53 1 

612 


In 1900 the l»irt,h-rate per 1000 was 20*6, and the death-rate 19^*1. 
liie rate of illegitiniaey was 2*3 per cent, of the? t-otal births. The 
total number of emigmnts who left the (jountry between 1st May 
1861 and 3l8t December 1900 was 206,377, of whom 106,642 were 
males and 99,835 females. Tlie chief towns in the county are 
Clonmel, Carrick-on-Suir, Tijiperary. and Ncnagh. 

Ad^nitiistratim.^Th*: county is divided into four jiarhamOTitary 
divisions — North, South, Alid, and hiost — the number of registered 
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electors in 1901 being respectively 5991, 5190, 661 8, and 6234. Tlie 
i-ateable value in 1900 wuh £686,396, By the JxHial Government 
{Ireland) Act, 1898, the fiscal and administrative duties of the two 
intind juries were transfcrriMl to two county councils (one for each 
lading), urban and rural distri<;t councils were established, and 
under that Act the county now comprises eight urban and twelve 
Tural sanitary distriets. 

AyHciaiure^—Hhii following tables give the acrea^ under crops, 
including meadow aii<l clover, and tJio amount oi live stock in 
1881, 1891, 1896, and 1900. The figures for 1900 are for the new 
admin istrative county 


Year. 

Wheat 

Oats. 


1 

Tumipa. 

Other 

Qreeii 

CmiM. 

Meadow 

and 

Clover. 

Total. 

1881 
18»1 
j i8or> 

IIKXI 

14.0j>S 

fi,275 

1,014 

2,038 

54,348 

40,888 

42,647 

88,609 

17,400 

22,038 

21,131 

10,114 

34,430 
80,316 
27,106 ; 
24,834 

10,802 

20,180 

20,064 

10,789 

6612 

8047 

8084 

0466 

118,871 

116,678 

120,191 

181,618 

265,801 

244,426 

260,716 

246,853 


For 1900 Die total value of the cereal and other emps was estimated 
at £1,. 551, 209, The numhor of acres under |»asturo in 1881 was 
602,912 ; in 1891, 621,394 ; and iii 1900, 623,874. 


! Year. 

Uones 

and 

Mules. 

Asses. 

i 1 1 1 

Cattle. Sheep. < Pigs. Goats. , Poultry. 

III! 

1 1881 
i 1801 

1 1805 
1000 

28,087 

88,010 

85,226 

32,880 

12,371 
15,001 
15,716 j 
17,412 

244,020 1 205,850 ! 74,540 1 12.0.V2 | 681,816 

280,810 1 272,900 87,695 1 16,790 i 661,86.3 

268,476 1 221,860 ; 82,274 ! 16,682 688,476 

207,218 ' 251,202 . 73.707 10,050 766,706 


The number of milch c*ows in 1891 was 85,532, and in 1900, 
66,505. It is estimated that the totJil value of cattle, sheep, and 
pigs for 1900 was £<,311,730, Cork l»eiug the only comity with a 
higher figure. In 1900 (he number of Jioldings not exceeding 1 
aero wiw 3625 ; Imtwccn 1 and 6, 2714 ; between 5 and 1.5, 4413 ; 
between 15 and 30, 4801 ; between 30 and 50, 4085; between ,50 
and 100, 3414 ; between 100 and 200, 1 (80 ; lietween 200 and 500, 
607 ; and above 500, 92 ; loUl, 2.5,081. Tlic niinibor of loans 
’issued (the number of loans being the same as the iiumlHM‘ <if 
tenants) under the Land PureJiase Acts, 1885, 1891, and 1896, up 

31 st March 1901, was 2585, aiuouiiting to £1,152,679, The 
•number of Joans fiir agricultural imnrovenients sanctioned under 
section 81 of the Land Act, 1881, between 1882 and 1901 was 
1095, and the amount issued £77,78.5. The tottil amount issued 
■on loan for all classes of works under the Land Improvement Acts 
from the commcucomeiit of operations in 1847 to Slst March 1901 
vras £235,219. 

Tipperary, a town and urban sanitary di.strict in 
i;bo above county, 110 miles S.W. of Dublin by rail. 
There are comlensed milk an<i mineral water factories. 
New Ti})i>crary, wliich was fouiide<l outside the town 
'by Mr William O’Brien during the Plan of Cam|)aign 
•on the Smith-Barry estate, is now practically deserted. 
Population (1891), 6391 ; (1901), 6216. 

TiptOIlf a city of Indiana, U.S.A,, ca]>ital of Tipton 
county, a little north of the centre of the state, on the 
Lake Erie and Western Bailroiid, at an altitude of 872 
feet.'**' It is in nn agricultural and natural gas region, and 
Inis cdhsidorablo trade. Poimlation (1880), 1250 ; (1890), 
2697 ; (1900), 3764, of whom 85 were foixdgn-bom. 

Tirah Campaig'n.-y-Tho sud<lcn outbreak in 
1 897 of the Afridi tribes required to lie promptly met in 
'Order to avert a general conflagration on the Indian 
frontier. ^ The Afridis had for sixteen years received 
An annual subsidy from the Indian Government for the 
jsafeguarding of the KhyW Pass, in addition to which the 
Oovernment had inainlAined for this purpose a local 
regiment entirely composed of Afridis, who wore stationed 
in the pass. Suddenly, however, the tribesmen rose, 
^captured all the posts in the Khyber held by their own 
countrymen, and attacked the forts on the Samana Kidge 
near Peshawar, one of which, Saraghari, made a memor- 
able defence, the entire garrison (compost of Sikhs) dying 
at their posts. It was estimated ^at the Afridis and 
Orakzais could, if united, bring from 40,000 to 50,000 
•men into the field. The preparations for the expedition 


occupied some time, and meanwhile the Mohinand rising 
north-west of the Khyber Pass was first dealt with (see 
Mohmand Expedition). 

The general commanding was General Sir William Lockluut 
(7.V.), commanding the Puidab Army (?ori»s ; ho had under him 
34,882 fighting men, officers and men, British and native, in 
addition to 20,000 followers. 

Tirah is a feiiile valley about 30 miles lo the soulh-weat 
of Peshawar, but cut oti' almost eiitiivly by ranges of moun- 
tains. The district, w’hieh no white man had penetmted, 
was the summer home of the Afridis, whither they retire 
with their flocks and licrds for iiasture and agricultiu'e. The 
frontier post of Kohat was selected as the linsc of the cam- 
(laign, and it was decided lo advance along a single line. 

On 18th October tlio operations commenced, tigliting ensuing 
immediately. The Dargai heij^hts, w'hicli corninundea the lino 
of advance, W’cro ca])tured without difficulty, but alsindoncd 
owing to the want of water. On the 20th the saii'e ))OKi- 
tions w’ere millantly stoi’nied, w'ith a lf»s8 of 199 killed and 
W’oundcd. The progress of the expedition, along a W’retclied 
track through the iiioii 11 tains, was obstinately contested on 

29th October at the Sanqiaglia Pass leading lo the Mastura 
valley, and on the Slst at the Arhanga Pass fjom the Mas- 
tura to the Tirah valley. The force, in detaclud brigades, 
now proceeded to travci’se the Tiiuli distiict in all directions, 

and to destroy the walled and fortified liamlcts of the Afiidis. 

The tw’o divisions available for ibis duty numbered about 
20,000 men. A foixjc about 3200 strong commuticbd V.y Biigudicr- 
(»eneml (afteiwards Major - Gcneial Sir Ricbaid) Westmacott 
was first employed to attack Haran Sar, wbicli was easily 
<*arried, but aunng the retirement the trooj»8 weic haul pi’essed 
by the enemy, and the casualties numbered sixty- four. On 

11th November Saraii Sar was again attacked by the brigade 
of Bi’igadici’-General (afterwards Sir Alfred) Gtfselee. Experipiice 
enabled better dispositions to be rmule, and the easunlties weie 
only three. The traversing of tJic valley continued, and on 
the 13th November Brigadier-General Kempstcr’s brigade visited 
the Wai'an valley vid flic Tseri Kandao J5 ik 8. Little difficulty 
was exjK*rioncod during the advance, and several villages were de- 
8ti*oyeu ; but on the 16tli, during the return inarch, the real guard 
was hotly engaged nil day, and hud to be lelieved by fresh troops 
next morning, llie casualties mimbeicd seventy -two. Almost 
daily the Afridis, too wise to risk general cngngt meiits, waged a 
peqietual guerilla W’arfare, and the various bodies oi’ tmops engaged 
in foraging or survey duties were constantly attnekod. On 21 st 
NovemW a brigade under Brigadier-General Westmac-ott W’as 
detached to visit the Rajgul valley. The road was exceedingly 
difficult, and steady o)>position was encountertd. 3’be objects 
were accomplislied, and tlie casualties during the ictircmcnt alone 
numbered twenty-three. The last inij>oitant woik undertaken 
was the jiunisliment of the (Jliamkannis-Mamuzais and Massozais. 
This w'ns earned out by Brigadier- Geneiul (bneke, wlio joined 
hands with the Kiirram movable column oideicd up for the 
lurpose. The Mainuzais and Massozuis biilmitted immediately, 
mt the. Chamkannis offcicd resistance on 1st and 2nd December, 
the British casualties numbering about thirty. The Kuiram 
column then retunied to its cam]), and Sir W. Lockliart prepared to 
evacuate Tirah, despatcliing his tw’o divisions by seimrate routes — 
the 1st under Major-General W. P. Symons (d. 1899) to letuni v/d 
the Mastum valley, de8trf)ying the foils on the way, and to join 
at Bara, within easy marcii of Pesliaw’ar, tlie 2nd division under 
Major-General Yeatman Biggs (d. 1898), and, accomijanicd by Sir 
W. Lockhail, to move along the Bara valley. The bast* was thus lo 
be transferred from Kobat to Peshawar. The ictuiii maicli began 
on^ the 9th December. The cold was inteTife, 21 degrees of frost 
Wing registered before leaving Tirah. 2'he movement of the 
Lst division though aiduous was practically unopjioscd, but the 
40 miles to be covered by the 2nd division were contested almost 
throughout. The actual march down tlie Bara valley (34 miles) 
coTiimeiiced on tlie 10th, and involved four days of the hairiest 
figliting and rnai'clting of the cam})aign. The road crossed and 
reerossed the icy stream, Avhile snow, sleet, and rain fell eoiistantly. 
On the 10th the casualties numlicred about twenty. On the 11th 
some fifty or sixty casualties w^ere recorded among the trooiis, but 
many followers were killed or died of exposure, and quantities of 
stores w’ero lost. On the 12th the column lialted for rest On 
the 13th the march w’as resumed in improved weather, though the 
c()ld was still severe. The reatguard was heavily engaged, and 
the CMualties numbeied about sixty. On the 14tn, after further 
fighting, a junction with the Peshaw'ar column was effected. The 
1st division, aided by the Peshaw^ar column, now took posses- 
sion of the Khyber forts without opiKwition. Negotiations for 
]>eacc were then begun with the Afridis, who under the threat 
of another ex^dition into Tirah in the spring at length agreed 
to |iay the fines and to surrender the rifles demanded, ^le 
expeditionary force was broken up on the 4th April 1898. This 
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ounpaim was the greatest since the Indian Mutinj, nut excepting 
the .^^lan war of 1878-80. A memorable feature was the presence 
in the fighting line of the Imi)erial Sendee native troops under 
their own officers, while several of the best known of the Indian 
princes served gallantly on Sir W. Lockhart's stall'. 

The total casualties woi*e— * 


Killed, all ranks 287 

Wounded 8r»3 

Missing 10 

SrUish Officers in addition. 

Killed 2;l 

Wounded. r>0 

Native Officers in additimu 

Killed 4 

Wounded .10 

besides very many followers. ((i, J. B.) 


Tiraspoiy a district town of Russia, in the goverii- 
luent of Kherson, on the left bank of tlio Dniester, 73 
miles by rail north-west of Odessa. It is surrounded by 
gardens, lias a nunibor of steam flour-mills and tobacco 
factories, and carries on a considerable tiade with 
Rumania. Population (1897), 27,585. 

TIrehy the ancient Ttira^ a town of Asia Minor, 
situated in the valley of the Kuchuk Mendere (Caystrus) at 
the foot of Mount Mossogis. It is connected with Smyrna 
by railway, and has a trade in raisins, wheat, rice, tobacco, 
and cotton. The population consists of 8000 Moslems and 
6000 Christians. 


TirnOVO (Bulgarian, TVnovo), the chief town of a 
department, Bulgaria, on the Jautra, an affluent of the 
Sistova, on the Sofia-Varna railway, at tlie junction of 
the branch line from Rustchuk, 124 miles E.N.E. of Sofia. 
The town consists of two divisions — the Christian quarter, 
situated chiefly on a high rocky plateau, and the Turkish 
quarter, on the lower ground. On the Tsarevetz Hill abo\e 
the town are the remains of the ancient fortress. The 
Husardjaini mosque is now used as a military jxiwder and 
dynamite factory. In the old Christian quarter there arc 
some interesting churches of the Middle Ages. Numerous 
antiquarian remains have also been discovered. There 
are a gymnasium and a high-class girls^ school. Tlio 
town possesses largo dye-works, and important manufac- 
tures of copper utensils. 

Tiraovo was the ancient capital of Bulgaria, and from 1186 until 
its capture by tlie Turks, 17th July 11194, the residence of the 
Bulgaiian Tsars of the house of Aidcn. From the beginning of the 
13tli century it was also the seat of the luitriarchate of Bulgaria, 
imtil the suppression of the patriarchate in 1767. In 1877 it was 
taken from Turkey by the Russians, and in 1879 Alexander of 
Battenberg was there elected Prince of Bulgaria. Population 
(1892), 12,868. 

Tirolf a province of the Austrian Empire. It may 
bo roughly described as the mountainous region inter- 
vening between Munich and Verona, so that, owing to 
the Brenner Pass connecting those two cities, Tirol has 
always been of extreme military importance. It com- 
prises all the highest summits of the Austrian Alps, which 
culminate in the Ortlerspitzo (12,802 feet). The German- 
speaking north and central Tirol are sharply distinguished 
in many reB{>ects from tlie Italian-speaking south Tirol, 
the latter including the now well-known group of Dolo- 
mite mountains. North Tirol sends its waters to the 
Black Sea, while those of south Tirol flow to the Adri- 
atic. The area of ^ol (excluding Vorarlberg, often 
counted with it) is 10,300 square miles, of which about 
4000 square miles are covered by forests. In 1890 the 
total |>opulation wad 812,696, and in 1900, 850,062. The 
inhabitants are mostly Roman Catholic. More than one- 
half are German-speaking, and of the remainder the vast 
Daajority speak either Italian or the ancient and curious 


Ladm dialect. From an administrative point of view 
Tirol forms twenty-one districts (Jlezirke). Its capital 
and largest town is Innsbruck. The other most im})ortant 
towns are Trent (24,908 in 1900), Bozen (13,632), and> 
Rovereto (10,180). 

Tlic mountaiu j>astures (**Ahiien”) ai*e less carefully looked 
after than those in Switzerland, one I'easoii being that they 
often l>clong not to the neighbouring villa^s, but to far-dislaut 
places, so that tliose who in Switzerland would be tlieii- owners are 
helpless. The vine-growing area is alKuii 40,600 acres (of which 
26,760 acres are in south Tirol), of whieli the mean annual produce 
may Imj jmt at 8,360,000 galhuis. The silk industry has fluctuated 
greatly, rising from 1,400,000 kilogruinnies in 1881 to 2,160,000 
kilogranirncs in 1888, but falling in 1890 to 1^ niiflioii kilogrammes. 

8eo in giuicral vol. xiii., Tirol (Vienna, 1893), of the great official 
work entitled o(\stcrrcifhis('h-V}Ufirrischc AJotumltie in ITort V7td: 
laid. The following more 8j)ecial works may be consulted ; — W. 
A. BAiiAiE-diioiiMAX. Tirol ami the Th'vhse (London, 1876):. 
Gaddings with a Trimilire J'cojde, 2 vols. (London, 1878); and 
Hjiiort in the Alps (London, 1896).- Miss U. 11. Bi sk. 7'he Valleys- 
of Tirol , London, 1871.— J. K(;f;EU. Gcschichlc Tirvls, 3 vols, 
Innsbruck, 1872 80. — J. CSilukut and (l. C. Curiuniix. The' 
Jhhmiite Momduins, London, 1864. — Max Hai'shokkn. Tirolf 
Bielefeld and Leipzig, 1899 .— Alfons Hiujeu. GcschiclUe d, 
Vereinigung Tirols init Oislerrcirh. Innsbnuk, 1861.— L. Puiri- 
scilELLKK and H. Hkks. J)er J/orhtourist in drn Odalpcn^ 2 vols. 
Leipzig and Viriina, 1894 (2nd edition in 3 vols. in 1899).— E. 
Ru'HTER. Idc Tirschlitmimg dcr Odtdpcn, 3 vols. Berlin, 1893 -94. 
— A. St'JiAriJAi'Ji. Dndschc A/jrM’w, 6 vols. Jena, ISG.'j- 71.-- 

Cmi. SciiXEiJ.EK. Landcskiindc von Tirol, Iiinsbiiiek, 1872.- 
¥, A. SlNKArilEU. JBcitrdge z. Oeschichte d. bischnjl. Kirche. 
Sdben uml lirijccn (really a special territorial history of Tirol), 
10 vols. Brixen, 1821-37.- 1. V. ZixiiKiii.E. JSIagcn, Jdarchni^ und 
Gchrauche aus Tirol. Innsbmck, 1869. — 1. V. ZiNcEUi.K and 
K. Tii. VON iNAMA'STEUNEiiG. Dic tiroh'scht'ii ll'eisthUmei% 4 
vols. Vienna, 1876-88. (W. A. B. C.) 

Timpati, or Tiupetty, a town of British India, iis* 
the North Arcot district of Madras, 84 miles north- oast- 
of Madras, with a station on the Madras Railway. 
Population (1891), 14,238; municipal income (1897-98), 
Rs. 1,84,840. It is famous for a pagoda or temple on a 
neighbourir^g hill, 2500 feet aliove the sea, which is one* 
of the most frcqum tel places of ])ilgriiiiage in southerly 
India. Two high sidiools are maintained, one by a Gcrniaic- 
mission, the other by the higli priest of the temple. 

Tisserand, Fran 90 i 8 F6iix (1845-1896}, 

French astrunomor, wa.s born at Nuits-Saint-Gcorges, 
Coto-d’Or, on the 13th January 1845. In 1863 htr 
entered the Ecole Normale Superieure, where his remark- 
able talents were soon recognized, and on leaving lie went 
for a month as ju’ofessor at the lycee at Metz. Let 
Verrier, however, who had formed a jnst (‘stimate of his** 
abilities, offered him a jK>st in the Paris Observatury,. 
w'hich he accordingly entered as a&troname adjomt in* 
September 1866. In 1868 ho took his doctor’s degrmr^ 
with a brilliant thesis on Delaunay’s Metlad, w filch he** 
showed to be of much wider scope than had been con- 
templated by its inventor. Shortly afterwards he wei.t 
out to Malacca to observe the famous solar eclijise of 18th 
Augmst 1868. In 1873 he w^as apiKiintcd director of ihir 
observatory at Toulouse, whence he publbhcd his Jiecvcil 
(Texercices sur le Culcul ivjiiiiteswial, and in 1874 became 
corresponding member of the Acadeinie des Sciences. He 
took part in the French expeditions of 1874 to Japan 
and of 1882 to Martinique to observe the transits (i 
Venus. In 1878 he was elected a member of the 
Acad<5mie des Sciences in succession to Le Verrier, and 
became a member of the Bureau des Longitudes. In the 
same year he was appointed sv/Tplcant to Liou- 

ville, and in 1883 he succeeded I’uiscux in the chair of 
celestial moclianics at the Sorbonne. In the midst of so 
many occupations Tisserand always found time to con- 
tinue his important researclujs in mathematical astronomy,, 
and the pages of the Cam/des Kendus bear w itness to hia 
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surprising activity. His writings relate to almost every 
branch of celestial inochanics, and are always distinguished 
by rigour and simplicity in the S'jlution of the most diffi- 
cult problems, and by a clearness and elegance peculiarly 
French. He treated in a masterly manner (Bvlltiin 
Astrommique, 1889) the theory of the capture of comets 
by tlie larger planets, and in this connexion puVdished his 
valuable Criterion for establishing the identity of a periodic 
comet, whatever may have boim the perturbations brought 
about in its orbit, between successive appearances, by 
the action of a phinet. His princi|)al work, TraiU de 
M^canif/m cffleete, is the noblest and most lasting 
monument to his memory, and is worthy to stand beside 
the Al^canif/ue ct^leste of his fellow-countryman, Laplace. 
In this treatise, published in four quarto volumes, the 
last of which appeared only a few months before his 
death, ho fused into one harmonious whole the researches 
of Laplace and those of other workers in the same field 
since his time. It furnishes a faithful and complete 
r^mm^ of the state of knowledge in that depart/inent of 
astronomy at the end, as Laplace’s great work did 
for the beginning, of the 19th century. In 1892 he 
succeeded Mouebez as director of the Paris ()]>aervatory, 
and as president of the committee of the photogra])hic 
chart of the heavens he contributed largely to the success 
of that great ])roject. Under his direction the revision 
of L'ilande’s catalogue was brought almost to comple- 
tion, and four volumes of the Antiales de rObsenmtoire de 
Paris exhibit the progress made in this important under- 
taking. He was also editor of the IhdUiln Asironomiqne 
from the beginning, and contriliut(‘d many imporbiiit 
articles to its pages. He died suddenly, in the fulness of 
his power, of congestion of the brain, on 20th October 
1896. (a. a. u.) 

Tistot, Jame^ Joseph Jacques (isno- 

1902), French painter, was born at Nantes on 15th Octo- 
ber 1836. He studied at the Ecole des Beaux Arts in 
Paris under Ingres, Flaudrin, and Lamothe, and exhibiU'd 
in the Salon for the first time at the ago of twenty-throe. 
Tn 1861 he showed “ The M(H5ting of Faust and Margue- 
rite,” which was jairclmsed by the State for the Luxem- 
bourg Gallery. At this period ho was a follower of the 
classical tradition, a careful draughtsman with a sense of 
composition but no particular originality of idea. His 
first characteristic i)criod made him a painter of the charms 
of women. His models were of the worldly tyiHi— 
mondaine would bo more strictly accurate as a description 
of the scries of studh's which ho called “ JiH Femme a Paris.” 
He fought in the Franco-German war, and then, falling 
^under susi>icion as a (kmiinunisfc, ho left Paris for London. 
Hero lie studied etching with Sir Seymour Haden, drew 
caricatures of public men for Vanity Fair^ and painted 
portraits as well as yenre subjects. It was many years 
before ho turned to the chief labour of his career — the 
production of a series of 700 water-colour drawings to 
illustrate the life of Christ and the Old Testament. Some 
sudden shock or bereavement was said to have turned his 
thoughts from ideals of the cafe and the boulevard into 
a more serious channel. Ho disap(>earod from Paris, 
whither he had returned after a stay of some years in 
England, and went to Palestine to begin the task which 
occupied him during the rest of his life. In 1895 the 
series of 350 drawings of incidents in the life of Christ 
was exhibited in P&ris, and the following year found them 
on show in London. They were then published by the 
firm of Lemercier in Paris, who had paid him 1,100,000 
franca for them. After this he tum^ to the scenes of 
the Old Testament, U|K>n which he was still engaged at the 
abbey of Bullion, in the department of Doubs, France^ 
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when he died on 8th August 1902. The merits of Tissot’a 
Bible illustrations lay rather in their imaginative power 
and in the care with which he studied the details of 
scenery than in any quality of religious emotion. He 
seemed to aim, above all, at accuracy, and, in his figures, 
at a vivid realLsm which was far removed from the con- 
ventional treatment of sacred types. His achievement 
caUed forth admiration for his genius, but it was the 
genius that is an infinite cajwicity for taking pains, not 
the genius of insight and inspiration that is found in the 
greatest art. 

Tisxa, Koloman von (1830-1902), Hurgarian 
statesman, was spmng from a noble Hurgarian family 
whose (jstates were situated in the county of Bihar, and 
wais born at Geszt on the 16th of December 1830. 
After stinlyii'g law, in the year 18-18 ho recehed an 
a])|x)intmeut in the ministry of education under Baron 
iiotvoH. lie tcMjk no part in the revolution, retired from 
the public service, and for some years lived in seclusion 
on liis estat(‘s. lie first came prominently before the 
jaiblic notice in 1859. Tn this year he t(.ek the leading 
part in the iigitiition vliich was aroused by the attempt 
of the Goveiiiiuent to interfere in the autonomy of the 
HungJiiian IVolcstant Cbiirch. In 1861 he vas elected 
a momlKjr and first vice-president of the new Dio£,;^||jLd 
from this time was leader of the Left Cci tre in the Lower 
House. TVhilo he v.us oi)posed to the demands of the 
extrejiio Kossuth ar.d llqmblican party, he was not always 
pre|)ared to accept all Deiik’s proposals for arranging a 
com])romise with tlic emjjeror. The differences wore how^- 
over small, and in the crisis of 1865-66 he ai d his follow’ers 
worked in close harmony with Doilk. He was a loyal 
supporter of the Ansgleivh^ in the disciissioi s on which 
ho had takeii a largo }>art. He had also mado 
himself known as a su})porter of free trade and other 
Liberal reforms, which he ad\ocated in the press. After 
1866 ho was for many years leader of the parliamentary 
Opposition to the administration of Andrassy. After 
several times refusing ofiice, he accepted the post of 
minister of the interior in 1875, ai d in the end of the 
same year became president of the ministry. Tliis post 
he hold till the year 1890. For a history of his adminis- 
tration the reader is referred tu the article on Hungary. 
The strong measures which he took to fiiither Magyar 
nationality in the German and Slavonic districts won him 
groat jKjpularity amoi g his own countrymen, and enabled 
him to surmount the crisis caused by the occupation of 
Bosnia. In foreign policy he took little interest, but ho 
was successful in tlio financial administration, ai;d did 
much to doveloj) the material resources of the country. 
From 1887 to 1889 ho was minister of finance. He 
resigned in March 1890 and died on 23rd March 1902. 
Ills brother Lupwig (born 1832) held many important 
posts in the internal administration, ai d on two occa- 
sions, from 1871 to 1873 and from 1892 to 1894, was a 
member of the ministry. He received the title of count 
in 1883. This title descended to Stephan, the eldest 
son of Koloman, who became leader of the Liberal party 
in the Lower House of the Hungarian Parliament. 

TitMl Crftn0S« — Probably no branch of engineer- 
ing has developed more rajudly of recent years than that 
which is concerned with the design and constniction of 
harbours. Breakwaters wore in earlier days generally con- 
structed of masoniy walls or of plidn “rubble mounds,” 
».e., of heaps of rough large stones throvm into the sea and 
left to be consolidated by the action of the waves. But, 
owing to the increased depth of water and the more exposed 
sites in which they are now built, new methods have 
gradually been evolved. Amongst the most noteworthy 
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has been the employment of Portland cement, from which 
are made artificial blocks of stone that have many 
advantages over the natural blocks previously used. 
Breakwaters are now mostly built up of such concrete 
blocks, either directly from the bottom, or on a low rubble 
mound foundation, the top of which is kept such a distance 
below the surface as to be out of the reach of the greatest 
wave action. Tlie blocks are generally of very large size, 
seldom weighing less than 10 tons, and often as much as 
40 or 50 tons or even more. 

The typical methojl of block-^setting formerly was to con- 
struct over the whole extent of the site a timber staging, 
resting on heavy piles driven into the bed of the sea ; this 
•{-.staging supported lines of railway jdaced at a very wide 
i 'gauge apart, and on the rails ran “ travellers,” spanning 
the whole width of the breakwaUT. The traveller beams 
carried other rails placed at right angles to the former, and 
these carried in their turn a powerful lifting crab, which 
could lie traversed across from side to side. The whole 
machine could bo moved forward on the staging as the 
work proceeded, and thus the ^\'holc area within the lines 
of staging could bo perfecitly commanded for the pui*j>o.se 
of block-setting. The concrete blocks were brought from 
the land along “service roads” laid along the staging; 
wlicii tlioy <'a-mG under the travellers the}' were lifted by 
tha' dJpab off the railway truck, and after being travelled 
and traverse<l to the correct jiosition were lowered to tJio 
(livers, wlio saw that they were accurately placed in their 
linal situation. Within wide limits this metliod was an 
ex(reodingly convenient one, and it is still largely made use 
of for certain situations, with of course the imjirovement 
of substituting steam or other motive pow'or for hand. 
Certain diificulties, however, ai’iso with the stagings, 
especially in exposed sites, for they are very oxpensivtj to 
construct, and very liable to damage from storms. In 
every breakwater there must of necessity be during the 
period of construction an uidinished or so-called “ scar end,” 
which, with the staging around and in front of it, is 
particularly liable to damage by the si'a, more esjKicially in 
those works which can only be carried on during a line 
season and have to be left during the winter in an un- 
finished state ex])osed to heavy storms. A single winter 
storm has often done enormous injury by washing away the 
greater portion of the staging and tlie plant carried on it, 
thus involving the expenditure of very large sums for 
restoration and the loss of much working time. In view 
of these facts, it gradually came to bo reci^guized that 
instead of rijlying on a temporary staging placed in tlie 
most exposed situation for the support of the block-setting 
machinery, it was (luito possible to utilize the liuished work 
itself; and this idea, coupled with the fui-ther one of 
making the whole block-setting plant self-contained and 
portable, resulted in the introduction of the “ Block-setting 
Titan ” of the i)resent day. 

All the early Titans were what may be called “rectangular” or 
“ non-revolving ” machines, in distinction to the later “ revolving ” 
machines. Tlicy consist essentially of a jtortable structure whicli 
travels on wheels running on rails laid at a very wide muigo on the 
surface of the comi>lcted portion of the work, this suustnictiirc or 
carriage being suiiicicritly raised in tlie centre of its breadtli to leave 
a clear ]ias8age-way beneath it for the trucks with concrete blocks 
to pass right up to the end of the work. The upper part of the 
carriage is extended forwards in the fonn of two great projecting 
arms or cantilever girders, whicli reach out ovuv tlie water and carry 
a travelling crane of similar construction to those previously used 
on the tim^r staging. The traveller is w'orked by a steam engine 
and boiler placed at the rear end. At the back of the machine is 
also placed the counter^ioiso rc<|uircd to balance tlie weight of the 
concrete block and of tlie traveller when they are run out over the 
water ; for this counterpoise a large tank tilled with sca-watcr has 
often been useci, though latterly blocks of concrete are more usually 
adopted. The driving engine is so designed that it can be dis- 
<iugaged from the suafting which actuates the traveller, and 


coupled to the mechanism which propels the Titan along the rails 
laid on the breakwater. The o|>eration of the Titan is very simple. 
The block is lifted in the blockyard on to a truck, and run down 
the railway until it comes within reach of the traveller, it is tlien 
raised just sullicioutiy to free it from the truck and travelled 
forwards over the water, into which it is lowered in order that the 
partial buoyancy of the water may relieve the Titan of a portion of 
the overhanging weight. The next ojieration is to tiavel it farther 
forwaid or traverse it to either side us l‘ar as may be uecobsary to 
bring it exactly over the jiosition where it is desired to set it, and 
finally it is lowered until it takes a bearing on the rubble mound or 
on the blocks which were laid befoi'e it. All these operations are con- 
trolled by signals received from the divci's who are working below 
the surface. When a sufficient length has emerged above high- 
water mark the railway is lengthcnccrand the Titan moved forward 
to construct another section. 

It will thus be seen that the essential features of this typo of 
Titans are powerful lifting macliincry, the capacity of running out 
heavy weights oven* the water horizontally, ami poilability. Rut 
while they juoyed very successful ami useful i>ieccs of j»lant, ami 
may still be etlicieiitly eni[>It)ycd in places w here the water is not 
too deep and the scctiou of wall is suitable, they have several 
disadvantages or limitations. Their overhang is coinjiaratively 
short, and is further reduced to a certain extent bv the necessity 
of leaving siilficient s]>acc at the front end for the truck canying 
the blocks to get wiihiu reatsh of the liftiii.? gear. A still more 
serious objection is that they are (piito unable to ileal wilb matcriul 
which, as is very often the ca.se, bus to be pl.u ed outside Ibo lino 
of rails on which they run. It .sccni.s to us now very simjile to 
suggest tliat the whole up]»er part of the Titan should be made to 
rc\olvo round a centre pivot, but curiously enough the maeliine 
underwent a whole series of intermediate stages before it settled 
down to its present form, all of wliicli were dictated by the j»riinary 
object of setting block.s outsiile the normal range. Special “side- 
setting maehiues ” were dc.sigiied with the oierhaiiging mcmbeis 
jilacod at riglit angles to the jiicr instead of juirallel to it ; tlie.-'O 
followed beliind the main machine, to jiut in the siilc blocks ufler 
the priiicijial work was done. Titans were also eonstnuited wiiich 
could l»o twisted round Ix^dily, the railway wheels being made to 
swivel like castor.s. Others hud a supcrstnn lure vvliicli w’as con- 
nected to the nmler-carriagu at the bacK end by a lived pivot, and 
re.stcd at the front on rollers running on a “roller path” of 
segincutul .shape ; these machines could be ladiated through an are 
of a cireb* sullicienlly gi*cat to enable the retpiisite range sidewnys 
to be attained. The filial step tvas the very obvious one of placing 
the pivot in the centre of the trii(‘k, and extending the roller path 
until it foimcd a comnlcte circle, thus producing a Titan that could 
be turned right ronml. 

Local circum.sianccs may still soiiietinie.s juslily the choice of 
any ot these typi’s, but nearly all the later macliimvs are made to 
revolve through a complete eircAe. This has jwowd to Ixi of great 
jiractical advantage. In many cases, the breakwater to bo eon- 
.struclod being a detaebed work wiihout any connexion with the 
Lind, it is necessary to bring the blocks u]) to tli(‘ w«»rk in baigcs. 
From these barges the revolving Tiluii, working simply as a huge 
crane, is able to lift the blocks ami stack tlic-m on the pier at the 
back of the machino until wanted — an operation (jiiite irnpo.ssi))le 
with a noii'rovolving niaciiine. Kvcii wlien tlic blocks me brought 
forward on trucks the revolving Titan can pick them off the tiuck 
when placed in its roar, and is thus, as jirevioiisly imiji ated, miubled 
to stand nearer the end. In tliis w’ay tin* available overhang is 
increased, and witli the eomplebdy revolving machino the blocks 
can bo set as far out at each side as in front. In addition, certain 
structural ailvanUg»‘s are gained by the adoj>tioii of tlie i evolving 
tyiHj; c.//., considerably gieater overliaiig with a given weight of 
machine. This question of ovcihaiig is one of paramount import- 
ance to the designer both of the breakwater ami of Iho Titan. 
In a regularly built breakwater in course of construction, the 
low'ost layer of blocks i.s always tlie longest, and the last cross row 
in this layer forms tlie bottom step of a greet flight which rises 
steji by step until it ieaclic.9 the surface, where the tep step consists 
of the cross row of blocks forming for the time being the end of 
the surface layer. Now’, 11 ic deejwir the water, the greater the 
number of ste[)s and the g< eater the distance of the bottom step 
in advance of the top one ; and it is this distance which practically 
settles the required overhang, though it is also to a considerable 
extent affecteil by the way in wliich the blocks break joint or are 
boncled together, and by the size of the Idoeks. In a pier built 
with a sloping lx>iid tlie tiers of blocks break joint on lines plaeed 
more nearly iijiright than horizontal (about (iO" is a usual aiighO, 
ami this gives for obvion.s reasons a iniicli shorler sear end, and 
one well suited for setting by tlio older ty|>e of I’itan w'ith short 
overhang. Taking all these points into consideration, it has been 
found necessary gradually to increase the overhang beyond that 
which was practicable with the older type. In the revolving 
machines the dimension w'hich determines the overhang is the 
“ radius,” or the horizontal distance from the centre iiivot to the 
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load when trarelled ontwarda as far as it will go. A very usnal 
radius for an average size of Titan is now about 75 feet, but radii 
are found in the largest machines ranging up to as much as 100 
feet Even those not conversant with engineering matters will 
amreciate the enormous size and power of a machine that will 
pick up a block weighing 50 or GO tons and swing it round in a 
circle 200 feet in diameter. 

The modern Titan thcrofoi*c consists of a high tnick running on 
a wide railway and carrying on its upper side a great circular turn- 
table and a centre pin around which revolves a massive super- 
atrncture. The essential features of the revolving upper part are 
the long horizontal arm on which the load is run out, and the 
platform carrying tlio lifting machinery, engines and Imiler, and 
also at the roar end the concrete ballast. Tliere are two methods 
of supporting the horizontal arm : one is to construct it in the 
form of two stiff cantilever girders, either built up of solid plates 


work proceeded. For a further description of the breakwaters and 
other naval works at Gibraltar the reader is referred to tlie article 
on DooK YARDS. 

The introduction of these Titans has been of enormous service to 
the harbour engineer. They have enabled harbours to be built in 
difficult situations at much less cost than by previous methods 
and in much less time, while a special advantage is the facility 
with which they can be brought up to the work and removed again, 
since in this way short spells of nne weather can be utilized and 
the risk of loss is leducod to a minimum. In many works it is a 
regular rule to run the setting plant back to a safe place and 
anchor it fast every evening after the day’s work is done ; and that 
this is not an unnecessary precaution will be seen when it is 
remarked that in several instances Titans Ijave been carried along 
tile rails by the force of the wind and the waves and lost over the 
end or washed bodily into the sea. 

The huge blocks which are placed 
in position in the sea by the Titan 
require elaborate machinery for 
their preparation. The concreto 
has to be mixed out of sand, 
shingle, and cement, then placed 
in tliO moulds and allowed to set ; 
when sufficiently firm to permit of 
being removed, the blocks have 
to ho stacked in the blockyard 
until seasoned for use, and finally 
tlioy have to he lifted on to the 
heavy railway trucks which con- 
vey them to the Titan. All these 
onerutions involve the use of speci- 
ally designed })lant, among which 
may bo mentioned particularly the 
great Goliath cranes which span 
the blockyard and handle the 
blocks. 

Little has been written on the 
special subject of the Titan, but a. 
few descriptions of single machines 
may bo found in the iilcs of the 
Engineer and Enghuering^ and a 
general rt^snmd in IMtt’s pai>er “ On 
Plant for Harbour and Sea-Works,” Proc. Jnsl, C.E,, voL 
cxiii. (W. P^) 

TithM (England and Wales).-— The payment of 
tithes, or the tenth part of the produce of lands, 
and in some cases of the profits of labour, towards 
tlie maintenance of the beneficed clergy, has been 
known to Engliidi law since the 8th century, and 
was certainly established before the Norman Conquest, 
A full discussion of their origin and history is to be 
found in Lord Solborne’s Ancient Facts and Fictions 
conceding Churches and Tithes^ and the History of 
the Law of Tithes in England^ by O. Edwardcs 
Jones. 

In present circumstances, the subject is perhaps best 
dealt with in two chronological divisions — tithes under 
the system existing previously to the Commutation Acts, 
and tithes under the system then introduced. 

I. Whether or not, as it is said, before the Council of 
Latcran in 1180, a man could have given Lis tithes to 
any church or monastery that he pleased, at any 
rate since that time, with the division of dioceses 
into parishes, they now of common right belong Soji aSiI* 
to the church within whose parish they arise, 
although by prescription they may belong elsewhere. 
The general ride vras said to be that all lands within a 
parish are subject to tithes, and a layman was not allowed 
to prescribe generally that his lands were exempt ; but he 
had to show a special exemption, and no length of posses- 
sion was regarded in law in view of the maxim nullwn 
tempm occurrit eechsim^ although equity did take account 
of it. The tithes in places extra-parochial, e.^., forest 
lands^ belong to the Crown, although by canon law they 
were to bo disposed of by the bishop ; but by custom a 
fmson or vicar might be entitled to them. The tidies of 
dthable cattle pasturing in any waste or common ground 
whereof the parish is not certainly known, were made 
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of iteel or of openwork lattice bracing ; and the other to erect on 
the superstructure a so-called ** king-post,” and to sujqiort the 
arm or “jib” by tension rods in a somewliat similar manner to 
the rods of a suspension bridge. The former are known a.s “ canti- 
lever” machine.s, and the latter as “ overhead trusswl” tnacbliies. 
Which of these two types should he adejited in any given case is, 
in the writer’s ojniiion, very nmch a matter of fashion or individual 
preference ; hut, speaking generally, it in-iy be saiil that for loads 
over 40 tons combined with a radius of over 75 feet the cantilever 
ty|KJ would now ho the one more generally adojited. Fig. 1 illus- 
trates the method of working with a Titan setting blocks with 
inclined bond as described aliovo, and Fig. 2 (see Plate) shows a 
■iitiilar machine setting ajiron blocks at right angles to the line of 
the breakwater at South Shields. Fig. 3 (s(;e Plate) sliows one of 
the two large cantilever machines built by Messrs Stothert and IMtt 
of Bath, used for the Admiralty harbour works at Gibraltar. As 
will bo seen, they are of the cantilever tyiic, with oikjii lattice-work 
jib ; they can set blocks weighing 36 tons at a maximum radius of 
7 6 feet. The concrete block is suspended by wire ropes from a trolley 
which can bo moved in or out along the horizontal jib ; the ends of 
the lifting ropo are attached to a large revolving baiTel w'liich can 
be sot in motion by the ongitios, lowering out being effected by tho 
weight of the block itself and the descent controlled by Matthew’s 
hydraulic brakes, which absorb the work given out in low'cring by 
forcing wator through a narrow orifico. The illustration also 
shows the largo circular rings with the rollers between them on 
which the whole upper part revolves, the turning motion being 
ipveii by a steel ]iimon which geara into a circular fixed toothed 
ring attached to the lower roller path. For the travelling move- 
ment along the breakwater there is a shaft which passes down 
through yic centre pin and communicates motion to the wheels on 
which the Titan nins. Tho largo box or tank under the toiler 
contains the necessary concreto ballast, and it will be seen that 
tho engines, boiler, and machinery are placed as far back as they 
conveniently can bo, in order to assist the balance and to get a 
long straight pull for the wire ropes. The lower wheels are fitted 
witli sj>ringa, to allow for inequalities of the roilway. Tlie break- 
water at Gibraltar is a detooliod work, which was commcnc^ Viy 
floating out a largo steel caisson and sinking it until it rested on a 
rubble mound. It was then filled with concrete so as to form an 
enormous monolith of artificial stone, on which the first Titan was 
erected and employed to lay blocks until a sufficient length of 
wall was built for it to bo moved forward to make room for the 
erection of the second machine. The two were then set back to 
back, the distance between them being gradually increased as the I 

. I* 




Fkj. 3. — Cantilever Typo of Titan Crane used for the liritish Admiralty Harbour Works at Cibialtar. 
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payable to the parson of the parish where the cattle dwell, 
by a statute of Edward VI. 

Tithes were classified according to their nature as prse- 
dial, or arising immediately from the ground, gmiu 
of all sorts, hay, wood, and the like; mixed, or arising 
from things immediately nourished by the giound, e.^., 
colts, lam^, eggs, and the like ; or ijersonal, namely, of 
profits arising from the honest labour and industry of man, 
and being the tenth part of the clear gain, e.y,, fishing, 
mills, and the like ; or according to value, as great, e-.f/., 
corn, hay, and wood for little, which embraced all others. 
Of common right tithes wore only payable of such things 
as yield a yearly increase by tlie act of God, and generally 
only once a yetir. They were not ixiyable of the follow- 
ing, except by custom : things of the substance of the 
earth, such as coals, minerals, turf, ancLthe like; things 
ferce wiiura&y such as fish, deer, and the fike ; things tame, 
such as fowls, hounds, or fish kept for pleasure or curiosity; 
barren land, until it is converted into arable or meadow 
land, and has been so for so von years ; forest land, if in 
the hands of the king or his leasoe, unless disafforested ; 
a park which is disparked ; oi* gleb(3 land in the hands of 
the parson or vicar, which w'as mutually exempted from 
payment by the one to the other, but not if in the hands 
of the vicar’s lessee. Another exception the incidence 
of tithes w^ore abbey lands. These were exempted gene- 
rally by Pope Pascal II. while in the hands of their 
owners, but the privilege w'as restricted by I’ope Adrian 
IV. in tlie time of Henry II. to the throe religious orders 
of Cistercians, Templars, aiw^tospitalha's (to whom the 
Templars’ lauds were given their dissolution in 1 7 
Edw. II.), to which Pope Innocent ITT. added the Prae- 
monstratenaes. The C/ouncil of the Latcran iu 1 2 1 5 further 
restricted this exemption to lands of which thi^se orders 
were in possession before that Council. A custom by the 
religious to obtain exemption for lauds let to tlafir tenants 
by means of bulls from the Pope was put an end to by a 
statute of Henry IV. making the acquisition or use of 
such bulls henceforward a pnxsTmtnirc, When the re- 
ligious houses were .dissolved by Henry VIII., in the case 
of the greater abbeys and priories tlie exemptions from 
payment of tithes enjoyed by them passed to the Crown 
or the persons to whom the OrOwn assigned them, and 
thus any lands \vhicli might have been thus exeinpteil, 
wlicther they had boon actually so or not, were jiresumcd 
to be exempt; and a further exemption was created by 
parsonages coming into the saTiie hands as tithable lands, 
which lasted so long as such union continued. 

A further exem^itioii from tithes was given by an Act 
of 1832 (2 & 3 Will. IV. 100), which fixed a period of 
prescription against claims, of tithe by laymen or cor- 
porations aggregate, of thirty years during which there 
had been no payment of tithes or a 7nodu8 or composition 
had existed, in the absence of contrary evidence, and in 
any case of sixty years ; and against corporations sole, of 
sixty years or the tenures of two successive incumbents and 
three yeaie after the entry of a third. The tithes w'hich 
came into lay hands by the dissolution of the religious 
houses and the previous suppression of alien priories by 
Henry V. became in all respects incorporeal freehold 
property. Under the Limitation Act of 1833 twenty 
years of adverse possessioTi of an estate in tithes gave a 
good title, except as against spiritual or eleemosynary 
corporations sole whose right to recover tithes was limited 
if at all to a period of two incumbencies and six years 
afterwards, or sixty years (§ 29). 

Tithes were ^rmrally recovered by a writ against the 
owner of the tithable property usually brought in the 
ecclesiastical courts (questions of title to tithes being 
reserved to the temporal courts), the jurisdiction of which 


in this respect was confirmed by the statutes Circuniapecte 
dyatls (13 Edw. I.), Articvli Cleri (9 Edw. II.), and 
others of Henry VIII. and Edward VI., and was euloreed 
by ecclesiastical censures and the writ de excominunicaio 
capiendo; and an Act 2 & 3 Edw. VI. made any person 
refusing to set out tithes liable to pay double the value in 
the ecclesiastical court or treble in a common law court. 
Tithes of small amount or duo from Quakers could be 
recovered by summary proceedings befoj'e justices under 
stiitntes ranging from Williairi 111. to Victoria. Tithes 
could also be sued for in equity, especially the equity 
side of the ExchcMiuer. A custom also sprang up, and 
was common at the time of the C\)mmutatiuii Acts, for a 
tithe-owner to a<'cept a fixed sum of money or fixed quantity 
of the- goods titluibh^ in jdaec* of the actual tithes, known 
as a vaKlus dccvtmndi^ ^^hetlle^ in respect of a whole 
jmrish or only of particular lands w itliin it ; and this could 
Ih? sued for in the ecclesiastical courts. Titlic-i>ayejs could 
also file bills in equity to (‘stablish a QiUKhta against a 
tithe-owner. In the City of London there were customary 
tithes ; in other towns and places there were compositions 
for tithes which were confirmed by local Acts of Parlia- 
nient; and according to a return i>rc‘sciitcd to the House 
of Commons in 1831, there were passed bi'tween 1757 
and 1830 no less than 2000 local Acts containing clauses 
for the commuti^tion of tithes. Eticlosure Acts oftt^n gave 
a jK)rtion of the lands enclosed to the spiritual or lay 
rector, and ext‘inpted tlie rest from tithes ; and in other 
local Acts a corn rent or yearly money juiyment was sub- 
stituted for tithes. Except, liowevcT, where made under 
parliamentary authority, no eonqiosition for titht‘s,altliough 
made la^tween the landowner and tlie parson or vicar 
with tho consent of the patron and onlinaiy, bound a 
sncctieding incumbent, the statute Hi Eliz. 10 prnlii biting 
any parson or vicar from making any conveyance of (int^ 
alia) tithes, being parcel of the possessions of their 
churches, to any persons, except leases for twenty-one 
yeiirs or three lives. 

II. The principle of the Tithe CVmimntstion Acts (1 83G~ 
1 860) is to make jicrmanent and g('neral the system which 
had l)ecn only partial or temj)orary (in most 
cases), and to substitute a corn rent (know n as 
a tithe rent charge), permanent in quantity and 
jKiyable in moiuiy, but fluctuating in valui', for 
all tithes, whether payabl(‘ under a modus or com j»osi lion 
or not, which may have herekdbre. belonged cither to 
ecclesiastical or lay jxirsons ” (I’hillimore, Kccles, Law, ii. 
1161). 

Conimiaaioncrs (now the Board of Agi’iciilturc) ar(< apiMiiiiled to 
oxocute the Acts ; a rent chaiTTu on all lands liable to tiincs at the 
time of the jMMSsing of tlm first Act is suhstitult d for lliose tithes, 
of whicli the gross airiotnit is nsccrtaiiifd ritlicr hy voluntary^, 
parochial agreement, or, failing that, hy comimlsory award eon-^’ 
tirmod hy the Commissioners ; and tlic vuliic o! the tilncs is fixed in 
the latter case hy tlicir average value in the puiiii'ulur piirisL during 
the seven years preceding Christmas 1835, without oeduction for 
parochial or county and other rates, <!lwrgeB, ar»d assessments 
falling on tithes, the rent charge being liable to all the chargiis to 
which tithes were liaWe. Tho rent charge is a]>|»ortioned on all 
the lauds liable in the parish, and such apitorlionmcnt may bo 
alkred or a new one made : and the value of the rent charge is fixed 
at the value (at the time of confirmation of the ajj/'orlionmentl 
of the number of imperial bushels and decimal parts of bushels of 
wheat, barley, and oats os the same would have purehaHcd at the 
prices so asccitaiiied by tho advertisenieiit (of i)j*ices of <ioni) to Iw 
publisbod immediately after the passing of the Act 6 & 7 Will. 
IV. 71, in t^ase one- third part of such rent charge had been invested 
in the purchase of wheat, ono-third pari in the pmyhase of barley, 
and the remaining third part in the jnii'chase of oats ; and the 
respective quantities of wheat, barley, and oats so^ asccilMinod 
be stated in tlie draft of every aiqwrtioDincnt. The priw at which 
the conversion from money into corn is to he miiie at the^ time ^ 
confirmation of such apportionment, according to the provisions of 
the said Act, are 78. O^d. for a bushel of wheat, Ss. UjW for • 
bushel of barley, and 28. 9d. for a bushel of oats (Twill. IV. 
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TITLE GUARAN 

time to time since with regard to particular parishes 
therein, 

Ayjthokities.— Phillimork. E(xle8uist^aZ Law, 2nd edition. 
London, 1896.— Cripps. Law of Church and Clergy, 6th edition. 
London, 1886. Eagle. Tiihee, London, 1836. ^g. g. p*.) 

Title Guarantee Companies apply the 

principle of corporate indemnity to the protection of 
those interested in real estate titles, either as owners or 
lenders. They are of the class of indemnity companicH 
ii which technical skill and experience in investigation 
of risks are relied tipon to protect the guarantor from 
loss. They are peculiar to countries whore the title 
to real estate is a matter of public record, and where 
the complexity of the record and the variety of possible 
liens and oncutnbrauces have made it difficult and ex* 
])3nsive to determine whether the title is good. The 
only country where they have reached large proportions 
or achieved success as independent business enter- 
})ri8es is the United States. In Australia no investi- 
gation of a title to real estate is necessary, because 
liefore the land passed into individual ownership the 
Government adopted a system of Stiite registration and 
guarantee of title, so that its certificate of registered 
title was universally accepted. In certain other countries 
there is neither registration of title nor recording of deeds ; 
the titlenleeds are preserved and passed from owner to 
owner, and are accepted on the authority of the records 
and opinions of family solicitors. In the United States, 
liowcver, there have txieii from the b('ginriing Acts proA’id- 
i:ig that all deeds and mortgages be recorded, and the 
records, when properly made, constitute legal notice to all 
the world of their contents and claims. At the Siuno 
time, there are other records of wills, suits, judgments, 
taxes, and mechanics’ claims which may encumber the 
title. In the groat cities these various records became in 
course of time so volumijious that the proi)er investi- 
gation of them, and the determination of the validity of 
the title in view of them, required the best skill of an 
experienced lawyer and involved very heavy expenses. 
On a re-sale of the property the new buyer did not r(jly 
upon the laAvyer who had made the examination for the 
seller, but felt called upon to employ and pay his own 
lawyer, whcj had to go over the same work again, and 
more, for Avith each new transaction the history aa^us 
getting longer. The delay and expense involved w^cre 
great, and yet the oA^mcr had little or no protection, for 
a lawyer is uot held to guarantee the correctness of his 
opinion. 

The tiiHt legislative grant of corporate authority to guarantee 
titles to real estate was included in the charter of the >Jew York 
Guaranty and Indemnity Company, a tnist comimny incorpomtc?d 
in Now York by Act of the Legislature in 1864 ; but the iwwer to 
guarantee titles was never exercised. In 1869 the Real Estate 
Assurance Company of the City of New York was chartered with 
the sole object of insuring the validity of titles, but was never 
organized. In 1871 a pamphlet was issued by a member of the New 
York bar, calling attention to the business carried on by the 
Prussian Mortgage Insumnco Company of Berlin, and outlining 
plans very similar to those now ibllowed by the principal title 
guarantee companies of the United States ; but the pamphlet 
seems to Ikia'o been forgotten. The first company actually to 
undertake the guarantee of real estate titles was formed in 
Philadelphia, Pa., in 1876. It differed from the Prussian Mort- 
gage Insurance Coinftany (which guaranteed titles merely as an 
incident in its business as a dealer in, and custodian and guarantor 
of, mortgages) in tliat its main business was the issue of a policy of 
guarantee on a transfer of title to laud. The advantages of its 
method were immediately recognized. Corporations to cany on 
the business were organized in Washington, Baltimore, Boston, 
and New York in the oitier named, and subsequently in nearly 
every oonsiderable city in the United States. 

In order to be independent of the inaoourate and clumsy 
methods of the public record offices, title guarantee companies 
ganerally compile in their own office a copy or digest of all the 
msl estate records of the locality in whicn they are established, 
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maintaining for tliis puipose a staff of skilled clerks. To make the 
neoessaiy examination of a title prior to the issuing of a guarantee, 
they require continually a body of experienced real estate lawyers. 
By these means a title can be examined and guaranteed in a week, 
whereas thirty or forty days was formerly required. This has 
done much to make real estate available capital, for individual 
aud corporate lenders on mortgage accept the guarantee of the 
companios as the best evidence of title, and loans can be liad 
without the delay that once prevailed. 

The expense of maintaining the staff of clerks and lawyers is 

f reat, aniountiiig to half of the gross charges on titles guaranteed. 

trictly 8|)eakiiig, the risks outstanding are also large, running up to 
$100,000,000 a year for a single coiiqiany in New York City ; hut 
111 well-managed com|«iiies the losses are very small, not exceeding 
2 per cent, of the gross charges on titles guaranteed, so that the 
outstanding obligations should scarcely be called risks. In spite 
of the office ex]>cuse8, the charges for first bringing a piece of land 
under the guarantee arc no more than ownora were in the habit of 
P®yii*g each time for examination and opinion by counsel, amount- 
ing to about one-half of 1 per cent, on the value of the property 
or on the amount of the mortgage ; and when once the guarantee 
has been issued, it is re-issued on a subsequent sale or mortgage on 
short notice and for a small fee. The largest capital einjiloyed is 
that of the leading company of New York City, which amounts to 
$2, .500, 000. From that it nins down to $100,000 in some of the 
smaller cities. j 

TItusvIllep a city of Crawford county, Pennsyl- 
vania, U.S.A., on Oil Creek, and on the Dunkirk, 
Allegheny Valley and Pittsburg, and the Wt'stern New 
Y'ork and Pennsylvania railways, in the north-Avestern 
part of the state, at an altitude of 1181 feet. It is in the 
heart of the Pennsylvania oil region, and is regularly laid 
out on a level terrace, divided into four Avards, lias a good 
water-supply, pumped from wells, and is A\ell sewered. 
The industi-ies are chiefly connected Avith the refining, 
pumping, and transjiorting of petroleum. It has oil-Avells, 
lAifineries, tanks, and pipe lines. Population (1890), 
i 8073 ; (1900), 8244, of Avhom 1573 w'cre foreign-born 
and 106 negroes. 

TivertOllp a municipal borough, market town, and 
railway station in the Tiverton parliamentary division of 
De\"onsliire, England, at the confluence of the Exc and the 
Lownian, 1 4 miles north of Exeter. A canal 1 1 miles long 
connects Tiverton with the limestone quarries of Burles- 
combe. The system of water Avorks has been impi’oved, 
a public park provided, and “homes” for tw^enty-four 
inmates erected. Area, 1 7,680 acres. Population (1891), 
10,892; (1901), 10,382. 

Tivollp a i:own and episcopal see of the jirovince of 
Rome, Italy, 17 miles east-north -ea.st of Rome. Five miles 
west are the sulphur baths of Aequo Albiile, which w'ere 
known to the ancients, and are now again frequented by 
over 40,000 persons annually. The temjierature of the 
water is 75*2" Fahr. The falls in the river afford electric 
power for lighting Rome, as w'ell as for driving several 
factories in Tivoli itself. Population (1881), 9730; 
.(1900), about 11,500. 

TIClXCalAf a state of Mexico, bounded on the N., 

, E., and S. by Puebla, and on the W. by Mexico. Area, 
i r>95 square miles — the smallest state in the republic. 

I Population (1879), 138,988 ; (1900), 172,217. It forms 
, a part of the central plateau, and is consequently in the 
: cold region, its mean altitude being lx 3 tween 6000 and 
1 0,000 feet. Three railw^ays cross tlie state. It is essen- 
tially an agricultural state, cereals and jmlque bcuiig the 
chief jiroducts. The annual value of tlie commerce is 
about $8,000,000 (silver). The capital Tlaxcala, with a 
j)Opulation of 2847, the most important town in the state, 
has fine buildings, and is connected with the city of Mexico 
by the Santa Ana and Tlaxcala railway. The princi|)al 
towns are Chiauterapan (5000 inhabitants), Calpulalpan 
1 San Antonio, Tlaxco San Augustin, Huamantla, Barron- 
j Escandon (or Apizaco). 
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Tl 0 l 1 fl 90 ffl| a town of Algeria and soat of a sub- 
prefecture in the department of Oran, near the frontier of 
Morocco, 80 miles south-west of Oran, 2500 feet above the 
sea, on the north slope of mountains 4800 feet high. 
Its seaport is liashgun, and it has been placed in railway 
communication with Oran by way of Sidi-bol-Abbfcs. It 
is the chief town of a wide district exporting olive oil, 
corn and flour, wools, and onyx. Population (1900), 
t34,672, of whom 3812 were French. 

TobaffOi the most sou^erly of the Windward 
group of tJu) British West India Islands. The products 
are sugar, rum, and molasses (all on the decline), and 
coffee, cacao, and nutmegs. But in the last year or two 
of the 19tli century many thousands of rubber trees were 
planted in the island. Population (1885), 19,363 (princi- 
pally negroes, there being but few whites) ; (1901), 18,750. 
Scarborough, the capital, on the south side, liad in 1891 
a population of 919. The mean animal temperature at 
sea-level is about 81“. The averagii annual rainfall is 
66 inches on the windward side, the wettest months l)cing 
June to December. Imports (1898) .£11,657, exports 
£^19,401. lievenue (1898) X8107, exjjendlture £8386, 
Tlie religious denominations of Anglicans, Boniari (Catholics, 
Moravians, and Wesleyaiis maintain 25 schools, with about 
2874 scholars, assisted by a (government grant of jCIOOO. 
Till 1889 the island formed part of the colony of the 
Windward Islands, but in that year it was made ]>arf of 
the colony of Trinidad and Tobago, administered by a 
commissioner, the lisciil arrangemtiiits of the two islands 
being ke[)t distinct. In 1899 it became a w^ard (under 
a warden and magistrate) of the colony, and its revenue, 
expenditure, and debt were merged in those of the united 
colony, the laws of Triiiidad becoming, with some excef)- 
tioiis, the laws of Tobago. 

T ObOlSk| n Tlussian government in western Rilwia, 
extending from the steppe ])rovin(*cs of Akmoliiisk and 
Scmipalatinsk in tlie S. to the Arctic Ocean in the N., 
and having the provinces of Orenburg, Perfii, Vologda, 
and Archangel on the W,, and Tomsk and Yeniseisk on 
the E. Tt has an area of 539,660 sijuaro miles, and 
its population, which was 1,283,000 in 1882, numbered 
1,438,482 (domi<^iled only) in 1897, of whom 726,502 
were women, and 86,398 urban. In 1899 it rose to 
1,474,804 (87,148 urban), of whom about 118,000 were 
exiles and their families. Small as this increase was, it 
was Jamy due to immigration, there having been 47,000 
imra-l§rants from 1891 to 1895, and 41,800 in 1896. At 
tlie present time it is considered that no more immigrants 
can be taken into the southern districts of Yalutorovsk and 
Kurgan ; immigration is consequently directed into the 
district of Tshim, and oven into the woody and marshy 
tracts (urm'tfis) of the districts of Tara, ’where some 
12,600 persons settled in 1899. The pojmlation is 
practically all Bussian, except for some 42,000 Tatars in 
the south, 22,500 Ostyaks, 6000 Samoyedes, and from 
4500 to 6000 Voguls. There are, moreover, about 5000 
Germans ^a^id Finns, some Jews in the towns, and about 
lOOO Tziganes. Tlic government is divided into ten 
districts, the chief towns of which are : Tobolsk, 
Borezoff (1073), a small town standing alone in the 
dreary tundras, Ishim (7160), Kurgan (10,579^ Surgut 
(1120), Tara (7230), Turinsk (2940), lyukalinsk 
(1180), Tyumen (29,588), and Yalutorovsk (3450). 
The standard of education is still very low ; in 1897 there 
were only 701 schools, attended by 1400 boys and girls in 
the middle schools (7 g3rmnasia), 6000 in the schools in 
towns, and 17,340 in the village schools. 

Agriculture is the chief oociipatiou, and Tobolsk is fast 
becoming a vast granary from which corn is exported to the 
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northern provinces of European Bussia. In 1896 the total cmal 
crop amounted to 6,548,090 quarters, but 2015 tons of hemp 
seed and 3100 tons of linseed were also grown. The total area 
under cereal crops in 1900 was 8,334,600 acres, and the average 
yield in 1895-99 was : rye 10,250,000 poods, wheat 22, 709, (w 
poods, oats 22,103,000 poods, and barley 2,790,000 poods ; also 
potatoes, 8,500,000 pooas. The lack of improved agricultnial 
implements places many obstacles in the way of the farmers, but 
efforts are being made by the local authorities to bring such 
implements into more general use. Cattle-breeding is carried on 
on a large scale, nearly 110,000 homed cattle and more than 
j 150,000 sheep being killed every year within tlie province. 

: There are no exact figures, owing to the difficulty of ascertaining 
the number of cattle brouglit for gra/.ing from the steppe 
provinces. Daily- farming has made remarkable progress sinoe 
the trans-Siberian railway has been built, numbers of agents 
t coming from European Kussia and from western Euro{)e to 
pitrchaso butter, eggs, and fowls in the villages. More than 200 
aairioB, of vliich some 12 are on co-operativo principles, have 
grown up, the aggregate production being estimated in 1900 at 
about 90,000 cwt., or 8,000,000 roubles’ worth. Apiculture and 
fishing retain their importance. Manufacturing industries, as 
carried on in factories, are still insignificant ; in 1897 they em- 
ployed only 7400 workers, and showed a return of only 6,287,000 
roubles. Domestic industries, on the contrary, arc widely spread, 
especially car‘])et- weaving and the making of cheap rifles and all 
sorts of wooden ware'. Navigation on fhe rivers of Tobolsk has 
developed csonsiderably (see Siijekia). The yearly returns of the 
many fairs which are hold in tbe province are valued at 15,000,000 
roubles’ worth sold ; the most important is that hold at Ishim. 

(P. A. K.) 

Tobolskp the capital of the above province, on the 
right bank of the Irtysh, nearly opposite its junction with 
the Tobol river, 172 iniles north of the Tyumen railway 
station on the North Siberian Railway. It is an out-of- 
the-way town, visited only by steamers during the summer. 
It has, however, a good archaeological and natural science 
museum, which issues a valuable annual report, gymnasia 
for boys and for girls, a theological seminary, and 17 
other schools, and various educational and philanthropic 
institutions. Fishing is the chief occupation of the 
inhabitants and of its merchants, who keep their own 
Hteamors and send out fi.shing crew’s down the Ob. The 
merchants also (*arry on a considerable trade W’ith the 
natives farther north, receiving fish and furs in exchange 
for grain, flour, salt, &c. Population (1899), 22,752. 

Tocantins. Bee Amazon. 

Todmordonp a municipal* borough (since 1896) 
and market town, Yoikshire, England, partly in the 
Sowerby parliamentary division of the West Riding and 
partly in the Middleton )>arliamentary division of Lanca- 
shire, 13 miles west of Halifax, on the Calder, with a 
station on the Lancashire and Yorkshire Railway. A new 
chancel w’as added to the church of St Mary’s in 1896. 
I’opulation (1891), 24,478; (1901), 25,419. 

Togfolandp a German colony in West Africa, on the 
Gulf of Guinea. It is a mountainous country, being 
situated chiefly on the southern escarpment of the Sudan 
plateau. Tw’o ranges, of which one is a lino of hills parallei 
to the plateau margin, traverse the country from south- 
west to north-east. The coast is a low, sandy foreland, 
formed of tho detritus deposited by the sea current called 
Calenia. Largo coast lagoons receive the numerous livers, 
the Mono, Hahc^ Sio Tapjie, and Volta, Hie last is the 
largest, and receives a iiuml^r of affluents which rise on 
the plateau. In its middle part it forms the boundary 
of tlie countr}” ; it becomes navigable at Krachi. 

Bouiidaries and PoptUation. — Tho southern boundary 
is the sea. In tlie east the boundary between Togo and 
French Dahomey, by Franco-German agreement of 1897, 
is the middle of the river Mono as far as 7” N. and 
in a generally northerly direction to IT N. The 
western boundary, between Togo and the Rri titA Gold 
Ooast, was settled by Anglo-German agreement of 1890; 
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it leaves the coast near Lome and proceeds in a zigzag line 
to where the Deine river joins the Volta ; it follows this 
river to its junction with the Daka, and continues from 
here in a manner agreed upon in 1899, so as to secure 
the neutral zone of Balago; this remains to be settled 
definitively. The area is estimated at 33,000 square miles, 
with 3,000,000 inhabitants. 

There are two wet seasons the firet hiaiing frem 
Mareh till June, the second and shorter one from September to 
November. The gre^st heat falls in the winter mouths. A 
dry wind, called liandattan, which carries great quantities of red 
sand, is specially remarkable. 

Flwa and Fauna, — The lagoons on the coast are surrounded by 
dense bolts of roods, and the coast-land is covered with low, im- 
penetrable bush. Large groves of oil-palms are planted. On the 
niUs tlio baobab and hyphiuiia jjalm are cliaracteristic, and on the 
plateau are grass and the slioa butter-ti'ee. Animal life is much 
Uie same as in the' other parts of tropical Africa ; it is ^)oor on the 
coast, and in the interior the influence of the Sudan step^m is 
iiotioeable. 

Ethnology, — Tho inhabitanta are Sudan negroes. In 
the north they are Hausas, in the west they speak the 
Tchi dialect, while on the coast the Ew6 language is 
8jK»kon. Tho Adeli and Aprosso have a dialect of their 
own. In the north they form small though well-organized 
states. The whole country is well populated; on the 
coast the inhabitants are agriculturists, in tho interior 
they raise cattle, and tho Hausas are successful traders, 
who traverse the country in large caravans. 

Qovernm&tit and Forces. — There are three Government 
stations in the interior and on the coast. Loivie is the 
residence of the Commissioner, who is also chief justice. 
There is a fon^o of 250 coloured sohliers, under one white 
commissioned and ton non-commissioned officers. 

Helufioa, Tim iiiliabitanta are iwirtljr Mahoinmodaus, partly 
•bolievors in fetish. There are four mission s(»ciotics, one Homan 
Oatholie ; they have several schools, which, however good, are nut 
equal to the Govemmoiit school iu Little Pojmd. 

Remuac, Taxation, — I’here is an imiwrt tax of 4 ptu' cent, of the 
value on all mercantile goods. Certain exceptions arc admitted. 
Liquors, jwwdor, tobacco, and firearms arc subject to a special tax. 
Trading firms have to pay a lieciioc of XfiO a yiuir, atid of £25 for 
each branch establishment near the coast, or of £5 in the intciior. 
Firms which only import ])ay £30 per annum. The budget 
revenue for 18»y was 550,000 marks, the expenditure 780,000 
marks ; tho innierial subvention for 1900 1901 was 270,000 marks. 

ahippinj. -Tho.ro is direct stoamsliip eoriimuiiioation l>ctween 
Togo and Hamburg ; tlio Woermann lims sends regularly three 
steamers a moiitli, and tho steamers of three French lines and two 
English call at Togo ports. In 1898-99, 95 vessels of 110,241 tuns 
onterod the ]iorts. 

JRoods, Pustf and Telegraph. —Vioiifhi are gradually lieiug pushed 
towards the interior. A short lino of railway is in eour.se of 
construction, and a jetty which ships can approjich for loading 
purposes has been built. The colony belongs to the Universal 
Postal Union, and there are two post 'oflices on tlie coast. Twice 
a week mails are sent by niniiers overland t-o the French and 
British p^t offices in the neighbouring colonies. The stations in 
the interior receive mails twice a month. There is a telcgi’a]>h 
between Lome and Little Po]»o, and both places are joined on to 
Accra and Dahomey, luid thus to the iiitcrnatiouul cable system. 
There is a Govenmient telephone line between Little Po[K) and 
Lome. 

Productions a/nd Industry. — Tho country is rich in 
natural products — palm oil and kernels, copra, rubber, 
ground nuts (arachis), shea butter of the Bassia ParHi 
Sapotaeea, fibres of the Raphm vinifera^ the Sansevieria 
Guvnsensis, indigo, and cola nuts, ebony and other valuable 
wood. Minerals have not been found yet. In tlicj 
interior cattlo and sheep are plentiful, on the jdatcau 
horses and donkeys. The natives are good weavers. 
T^y collect and spin the indigenous cotton, and dye it 
with indigo or other pigments ; the country produces and 
manufactures very han^me shawls. Pottery and smith’s- 
work are largely practised, and iron is being imported. 
Carving in wood is common, and the examjdes are some- 
very handsome. In 1898-99 the imports were 
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valued at 3,029,598 marks, the exports (luamly palm 
kernels and palm oil) at 2,016,708 marks. 

Progress sime Annexation. — Since its annexation 
to Gemany the country has been most ])ro.sj)orou8. 
Trade lias grown considerably. Plantations have been 
started, and only cocoa and tobacco hjive proved a failun*, 
there being too little ruin for the one and not the right 
quality of soU for the other. Coffee and cocoa iialms 
thrive well, and tho produce increases from year to year. 
Cotton has not been cultivated wdth equal assiduity ; 
rul>l>er promises good results. Peace and oi(h*r have 
been established, and tlu', go<jd-will of tlie natives luis 
l)cen gained througliout the country. 

See N. Skidel. Vie Khate und das Vorluml der TogwolviiU. 
Borliii, 1897. — 11. llO'iTNKii. 7>/V Forsdiungtislalian Bisoiairkhurg 
und Adeli, 1894 ; Dm Dmiethe Hckittzgcbiel Togo. Hrenieii, 

(J. VON P.) 

Tok&t (Armenian, Evto(jhia\ the aneicnit Pazimon^ 
altitude 2280 feet, chief town of a sanjak ckf tlu^ same 
name in the Sivas vilayet of Asia Minor, situated on the 
Sivas-Samsdn at the nionili of a rocky glen 

■wliich ojjons out to the broad valley of the Toranli Su, 
a tributary of the Yeshil Irniak. The industrit^s are tluj 
manufacture of copper utensils and yellow leather, and 
stamping colours on white Manchestcjr ootton. Near 
Tokat co]q)er pyrites, with iron and manganese, kaolin, 
and coal are found. In Novcnib(3r 1895 tlnire was a 
massacre of Armenians, ropulalioii, 30,000 (Moslems 
19,000, Armenians 10,000, Greeks 1000). 

TokSiy (Hungarian, Tolcaj), a market town of 
Hungary, in tho county of Zomplen. I'he jdiylloxcra 
mad(5 enormous ra^figes in the famous vineyards, but 
by means of n(iw planlations tlie wine industry is again 
reviving. Population ( 1 89 1 ), 48 1 5 ; ( 1 90 1 ), 5 1 1 0. 

Tokelau. See Polynesia. 

T6ky6y formerly called Yjido, tho ca]fital of the 
empire of Japan, situated in 35'' 4V N. and 139" 15' 
K, at the head of the bay of the same name on the 
south-east coast of the main island. The city stands on 
the banks of the river Sumida, whlcli, althougli \Nide, is 
unnavigable by vessels of lurgi^ tonnage owing to the 
shallowness of its mouth, due to the silt hrmight, down 
by the cuiTtmt. A sclnmu* was on ffwjt in 1902 to 
overcome this difficulty and thiu'eby open the port to 
shipping in general. Meanwhile Vokohama, with which 
TAkyo is connc<rted by 18 miles of railway, is practically 
tho port of the capital. ' ^ 

Tuky6 covers an an^a of about 100 scjuare iiiil(‘s. 
Geographically, it may be divided into two parts, 
upland and lowland (Yama-no-te and Shitamachi), 
■wdiich for administrative purj»oses are split u]> into 
fifteen districts or A#, of which Kbjiinaehi, Kongo, 
Koisliikawa, UshigoiuLS Yotsuyti, Akaso.kii, Azabn, and 
Shiba are situated in the upland portion, while Kanda. 
Kiobashi, Nihonbashi, Rhitfiya, Asaknsa, Hot^o, and 
Fukawaga are in the lowland. Suburban IVikyb is 
divided into eight districts or w4iieli, 'with the 

city jiroper, collectively form the Tokyo- Fu (prefectmc), 
under the g«nieral control of one g(»vernor calh’d Fu-C’hi jL 
Questions affecting the intercists of the wliok* Fu cojrie 
before the Fukwaiy or prefectural assembly, made- np of 
representatives from both Ku and Guv, and a prefect ural 
council, of which tho governor is j>residciit; A\li'Ie matters 
concerning the city alone are discussijd by a Shihvai,^ or 
municipal assembly, and administered by a municipal 
council, of which the Shichf) or mayor i.s the pr(‘sident. 
The i)Oi)ulation in 1898 was 1,440,121, as compared 
with 1,242,224 in 1894. For many years iwist it has 
shown a steady and substantial increase. The streets 
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are still in many quarters narrow and irregular, and do 
not permit of heavy traffic. In this direction much has 
been achieved, however, under the T6ky6 Streets Improve- 
ment Act of 1888. The chief thoroughfares have been 
widened, and the excessive crowding in them no longer 
exists. All along the best streets, at regular intervals 
on each side, the willow, the flowering cherry, and other 
ornamental trees have been plantec^ between the foot- 
path and the carriage-way. The 0-dori (main street) 
IB the most itri{K)rtant thoroughfare. It runs from the 
Shimbashi station to M^gan^-bashi or Spectacles-bridge (so 


called from its circular arches), and traverses the busineBB 
quarters of Nihonbashi, Kio^shi, and Kanda. In the 
section of it called Ginza most of the best shops and 
bazaars are to be found. The pavement is generally 
composed of pebbles held together by day, and these, 
in fine weather, afford a sufficiently smooth surfsoe. 
With much rain, however, the clay turns to mud. The 
principal streets, especially those in the business part, 
are lighted by electricity and pis, or by good oil lamps ; 
but, generally speaking, the illumination is poor, there 
being in some quarters no light whatever, and in these 
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it is still necessary to carry a lantern. The jinrikisha, 
drawm by one or sometimes two men, forms the chief 
means of passenger conveyance. Horse and electric 
trams are used in certain parts of the town, and street 
railways and trams are being introduced. Lowland 
T6kyf», that jiart of the city covering the flats on both 
sides of the river Sumida, is intersected by a system of 
canals along w'hich merchandise and tradesmen’s wares 
are convoyed by barges. The many bridges which span 
these canals have always boon distinctive and picturesque 
features of Tc>kyd. The Nihonbashi (Bridge of Japan), 
in the district of the same name, is by far the most 
famous. It is the central |>oint from which all distances 
in Japan are calculated. The largest bridges are those 
named Azuroa, XJmaya, ByOgoku, Shin-6, and PUtai, and 
these all serve to connect the districts of Fukagawa and 
Honj6 on the eastern bank of the Sumida witli the other 
portions of the city on the western. Shin-6 remains 
wooden, but the other four have been reconstructed 


of iron. Ochanomizu-bashi, a suspension bridge con- 
necting Hongo with the Suriigadai Hill of Kanda, is also 
a famous structure. On this hill stands the Bussian 
cathedral, an imposing edifice dominating the view in 
the lowland district. The climate is mild and healthy, 
and for the greater part of the year very pleasant, the 
seasons of spring and autumn being more esjje^ly 
delightful. There is a regular water supply, the new 
water-works, commenced in 1892, having reached com- 
pletion, and water is laid on to the dwelling-houses. 
The reservoir at Yodobashi is caj>able of supplying water 
to all parts at a pressure varying from 80 to 100 feet, 
and is of such dimensions as will enable it to meet the 
requirements of a population twice the size. The water 
is brought from the river Tama by the old aqueduct, 
27 miles in length. Hydrants are fixed in all the streets 
for die use of the fire brigade, whose oi)erations have 
been rendered much more effective by reason of the 
enormous pressure and ample supply afforded by the new 






TOLEDO- 

system. The fire brigade has a well-disciplined and very 
efficient personnel, and it does not lack opportunities for 
the exhibition of itq skill in a town built almost entirely 
of wood. In 1899 there were 358 conflagrations in the 
T6ky6-Fu, destroying altogether 1441 buildings. The 
fire brigade is not yet adequately equipped with engines 
of European type, but the firemen, though they rely ui>on 
antiquated methods, are nevertheless highly trained, and 
display at all times invincible courage. C)n the second 
day of the year a* public display of the fire brigade is 
given at the Kaji-bashi ground, where the greatest excite- 
ment and interest are evinced by crowds of i^eople who 
come from all quarters of the town to witness it. The 
police force is another well-trained and successful service. 
In 1899 its numbers were 3519 in Tokyu-Fu, or one 
}X)liceman to every 543 inhabitants. Both police and fire 
brigade are under the command of a single Keishi^sokan 
(inspector-general). The postal arrangomonts are very 
satisfactory, frequent deliveries being made wdth the 
utmost des])atch. Telegrams can be despatched to ai d 
from any part of the city. The telephone, too, has boon 
adopted. There arc long-distance wires to Yokohama, 
Osaka, and other large towns, through which messages 
may be spoken. In 1901 there wore 29 post and tele- 
graph offices, 23 offices for post only, and 5 offices for the 
despatch of telegrams only. A very comjilote and success- 
ful system of education exists. In 1899 there wore 715 
public and private elementary schools, giving emjiloyment 
to 3053 teachers. In that year children of school age 
numbered 294,864, and of these 195,371 went through 
the course of instruction presoiibod by the Ministry of 
Education. There are also many sch(K)ls for advanced 
students devoted to the various branches of science, 
mechanics, and art, the principal of which are under 
direct Government supervision. Under the same control 
there is the Imperial University of Tokyo, which consists 
of the colleges of law, medicine, literature, science, 
engineering, and agriculture. There are several very 
good daily nowsjjapcjrs, as well as w^eekly and monthly 
publications of all kinds. In the suburbs there are many 
factories, but T6ky6 as a whole cannot bo dcs<iril)ed as 
a manufacturing city. It has often experienced earth- 
(]uakes, and more than once has suflered from severe 
shocks. For this reason the number of tall substantial 
houses of brick and stone is limited, lest eartlujuakes 
may occasion loss of life and pro])erty through the fall 
of such hea^^y buildings. It has been suggested, how- 
ever, tliat iron framework constructed according to 
scientific methods would reduce the enormous destruc- 
tion of houses from wffiich the people suffered in past 
days, and it was decided to build the palace of the Crown 
Prince at Aoyama of that material. The Imperial Palace, 
which is half European and half Japanese in its style 
of architecture, stands on the site of the old Yedo 
Castle, almost in the centre of the Kojimachi-Ku. It is 
surrounded by moats. The Niju-bashi is the main 
entrance. To the east and south of the palace the 
neighbourhood has undergone great changes in recent 
years. It was here, at the Sakurada Gate, that 
li Kamon-no-Kami, Prime Minister of the Shogun’s 
Gk)vernment, and the first Japanese Progressive, was 
assassinated by the anti-foreign party in 1860. On the 
site of his residence a little higher up to the right of the 
gate now stands the War Office and the offices of the 
general staff. In another street, immediately facing the 
^te, are the Foreign Office, the Supreme Court, the Local 
Courtj and the Departments of Justice and the Navy. 
The temporary buil^iigs of the Imperial Diet, which first 
met in 1890, are also in this part of the capital. Adjoin- 
inct the above-named buildings the new Hibiya Park 
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has been laid out. It is modelled attractively on public 
gardens of the European style. The parks have always 
afforded to the people their chief moans of recreation. 
The largc^st and most beautiful are those in Shiba ard 
Uyeno, the latter encircling Lake Shinobazu, so famous 
for its lotus fiowers. In Uyeno, too, are the Imperial 
Museum, the Imperial Library, the Zoological Gardens, 
and the temples of the Shoguns. The famous temple of 
Kwannon, the goddess of mercy, is in the Asakusa J^ark, 
in which a permanent fair is h(5ld ; it is a great holiday 
resort of the middle and low^er classes. Kudanzaka Paik 
is approached by a long steep road. In its grounds is the 
Yasukuni Temj)le, consecrated to the spirits of departed 
heroes who gave their lives for the state. To the right 
of the temple is a museum of arms, w^hcre the old 
Japanese swords and scabbaids, as vfvW as trojbies from 
China and Korea, are exhibited. The pastimes of the 
people for the most part take* the form of out of-door 
sight-seeing, regulated by the season of the y«*ar. In 
the spring or cherry-blossom season many picnic excur- 
sions are made into the country. One of the gieatest 
sights is the shell-fish gathering in April, when the tide 
runs out, leaving the bed of the l)ay accc'ssible to thou- 
sands of gay young people, -who wade out in search of 
bivalves. Athletic sports, once altogether ignored, have 
become very popular. Tw^ice in the year, in May and 
January, wrestling contests take place in the enclosure of 
the Ekoin Temple uc»u* Ryogoku Bridge*, and tl csc evoke 
the greatest interest and enthusiasm. Rowing is popular 
with schoolboys and students. Cycling, too, is a favourite 
imstimo, oven with Japanese ladies, who are usually very 
cons(*rvative in their habits. 

T6ky6 is tin* from winch several railw'ays rudiate. 

Tli« tmlns of the Toloii-do line, starting from the* 81n‘n»hushi 
sLiiioti, run wcstwanls to Kolxt, tlicmte to Shitiionoscki, Iho 
wcsluru end of th» main island, a distama! of 700 miles. The 
ITycno station is the 8tartitig-j>oint for trains to Aonioii, a town 
460 miles away, at the norUieiu extremity of the island. 

(O. V.) 

ToledOp a province of Sj>ain ; area, 5620 Kquare 
miles; poimlation, 359,562 in 18S7, 370,012 in lb 97. The 
birth-rate is 4*08 per cent., the death-rate 3*36 per cent., 
and the proportion of illegitimate children 2 05 })er cent, 
of the births. The province is divided into twelve 
districts and 206 parishes. There are 250 miles of 
railways. The mountainous districts were until lately 
the abode of brigands, who found sljclter in tin* forest- 
clad sierras that were so extensively df‘7juded of timber 
in the last decade of the 19th century. From the w'oods in 
the lower sierras much charcf)al and firewood is yet drawn, 
and the commons produce .£70,000 yearly in this way. 

The northern part of IIm*. province is richest in ngiicultiiral pro- 
ducts, and the southern in wines. About lliree millions of acres 
arc cultivated, 603,600 acres in 1397 being devoted to whtot crops, 
263,822 to rye, oats, barley, maize; 70,437 toped liuii ; 109,880 
to vines; and 60,472 to olives. There arc extensive j'asture grounds, 
wdicre much livo-stock is reared and excellent hretds of hulls for 
their popular sport. The live-stoek in 1897 included 3971 hoises, 
24,248 mules, 22,0.^»9 asses, 14,810 cattle, 346,228 sheep, 39,349 
goats, and 21,410 pigs. There is an active tiMde in tlie pioducts 
of agriculture. 

ToledOf capital of the above province; population, 
20,837 in 1887, and 23,465 in 1897. It is on a brunch 
of the Southern Railway. The aspect of this ancient 
city has not changed, and it is still the silent old-world 
place that attracts natives and foreigmjrs who dewire 
to form an idea of a town j)rc8crving so many traits of 
the past in its noble churches and public buildings, its 
narrow streets and massive houses, its Gothic, Moorish, 
and old Castilian ruins and monuments inteiminghd. 
The Alcazar, so often restored after fires that caused much 
damage, was again much injured on the 9th January 
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1887. The Qovommcnt spent a considerable sum in once 
more restoring it, and it is now the military academy 
for infantry. A masterpiece of Covarrubia was fortu- 
nately saved from all the successive tires. Toledo has 
some modern buildings worthy of notice — the institute 
for higher education and the primary schools, the school 
for training teachers, courts of justice, hospitals. The 
arms manufactory, a mile outside the town walla, is con- 
ducte<l by the Government. There are many private 
manufactories in Toledo that rival the royal works. 


ToledOf a city of Ohio, U.S.A., capital of Lucas 
county, on the Maumee river at its mouth, in the 
northern part of the state, at an altitude of 58? feet. 
The city is regularly laid out on a level site, covering 
an area of 28 square miles, extending 8 miles along 
the Maumee, is divided into fifteen wards, has a good 
water-supply by pumping into stand-pipes, is well sewered 
and well pav^ with granite blocks, brick, wood, and 
asplialt. Among its fine buildings is its public libraiy, 
containing 35,000 volumes. The city has a large share 
of the lake commerce, consisting of grain (mainly wheat), 
dovor seed, lumber, iron ore, and coal. It is one 
of the most important railway centres of the country, 
being entered by no less than thirteen railway companies. 
It is also the terminus of the Miami and Erie Canal. 
Its manufactures are large and rapidly increasing. In 
1900 there were 1050 establishments, with a total capital 
of $25,691,916. They employed 15,383 hands, and the 
product was valued at $37,372,355. The j)rincipal pro- 
ducts, with their values, were flouring and grist mill pro- 
ducts, $1,458,749; foundry and machine-shop products, 
$2,715,613; bicycles, $1,583,450; liquors, $1,458,593; 
tin ami aheot-iron working, $1,435,089 ; petroleum refin- 
ing, $1,392,745 ; and lumber, $1,376,149. The assessed 
valuation in 1900 of real and personal property was 
$53,445,760, the not debt was $6,526,204, and the rate 
of taxation $32*60 per $1000. The total income was 
$2,158,872, and the toUl expenditure for maintenance 
and operation $1,484,588. Population (1890), 81,434; 
(1900), 131,822, showing an increase in the decade of 
nearly 62 per cent. Of the population in 1900, 27,822 
were foreign-born and 1710 negroes. 
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fortunes, which had fallen into decay during the two pre- 
vious decades. Count Leo Tolstoy was the youngest but 
one of the five children of this marriage, and lost his 
mother when he was barely three years old. Some six 
years later his father died also, at ike early age of 
forty-one. Tolstoy has described his parents as iSoSUxv 
and Maria Volkonskaya in War amd Psocs, but his 
childish recollections of them were necessarily dim and 
fragmentary. They are said to have been kind and good, 
cultured and God-fearing persons, his mother possessing 
the superior mind, together with a remarkable gift erf 
story-telling. It is related of her that her girlish com- 
panions would often desert the dancers in the ballroom to 
sit listening to her fascinating tales. As a child, Tolstoy, 
though observant and thoughtful, showed no marked talent. 
In common with his elder brothers, ho was fond of play 
and mischief, impatient of discipline, and disliking the 
routine of lessons. He was plain and very sensitive on 
the point, suflforing keenly for want of notice and affection. 
This sensitiveness led him as he grew older to hide him- 
self away from his playmates and spend hours in lonely 
brooding. He descril)es in Childhood how^, one - 

day, it dawned suddenly upon his mind that ^ ® 

Death was ever lying in wait, and that to be happy one 
must enjoy the present, unconcenied with the future. 
Whereupon the youthful Epicurean flung aside his books 
and {)encils, and, stretched on his bed, fell to munching 
sweetmeats and reading romances. But Tolstoy’s child- 
hood was not without its share of wholesome pleasure. 
Hunting and shooting, tlie delight of the Eussian noble, 
occupied much of his father’s leisure, and from his earliest 
years the boy was wont to accompany his parent. At other 
times he was quite happy sitting beside his father’s coach- 
man on an expedition to one of the neighbouring towns, or 
with his brothers running in and out of the stables and 
coach-houses. The tedium of the schoolroom, the reproofs 
of his tutor, made a reverse side to the picture, but did 
not prevent this fund of early inemorieH from being, as 
he writes, “ ever to be treasured, and fondled again and 
again, serving as a well-si)ring from wliich to draw my 
choicest treasures.” After his father’s death at Moscow 
in 1837, Tolstoy and his brotlmrs were placed under the 
guardianship of his aunt, the Countess Osten-Sacken, and 
in the care of Madame Ergolskaya, a disUint relative. The 
former died, however, in 1840, and the charge devolved on 
another aunt, Madame Jushkov, who lived in Kazan. 
Madame Jushkov was a tyjncal Eussian lady of her 
class. Keeping oi)on house, fond of gaiety and society, ^ 
her ideas on moral questions were liberal in the extreme, 
though not more so than those of most women of her 
rank and day. Eeligion was indeed a factor in her life, 
but acted rather as a stimulant to her emotions than as a 
guide in her daily conduct. Tolstoy was eleven years old 
when he became subject to her influence — ^an influence 
which he subsequently regarded as having been the reverse 
of beneficial. A French tutor was engaged for him and 
his brothers, prior to their entrance into the University of 
Kazan. Outside the hours of study Tolstoy spent his days 
either in solitary rambles, during which he reflected on the 
problems of life, or in violent exercise at the gymnasium 
(the only form of athletics enjoyed by boys of his position 
in Eussia). Thus the physical and philosophical impulses 
of his nature were developed in equal measure, and these 
two conflicting forces began their lifelong duel. Only in 
later years did the philosopher outweigh the man of action 
in Tolstoy’s vigorous personality. 

In 1843, at the age of fifteen, he entered the University 
of K!azan, and gained with his college cap and uniform 
what he prized most, his independence. The lax rule of 
the university — ^which was of no high scholastic repute, 


Tolstoy, Leo (1828 ), Eussian novelist 

and soci^d roforiner, was born on the 9th September 
(28th August) 1828, in the home of his fathers — 
Yasnaya Polyana, near Toula — a hirge country house 
(not the present one) built in a severely formal style, 
with Doric pillars and architraves, standing solitary 
in a typical Eussian landscape. The Tolstoy family, to 
whom it had belonged for several generations, was origin- 
ally of German extraction, and had settled in Eussia in 
the days of PeU^r the Gre^t. The first ancestor of distinc- 
tion was Pe-ter Tolstoy, at one time Eussian amliassador to 
the Sublime Porte, an<l ennobled in 1724. Subsequently 
becoming involved in a court intrigue, he forfeited hia 
title and estates, which were not restored to him until the 
year 1760, in the reign of the Empress Elizabeth. Neither 
his son not'^his grandson were men of mark, but the latter, 
at the conclusion of the Napoleonic wars, was made governor 
of Kazan. Unfortunately, his incapacity for adminis- 
tration soon brought the affairs of the province into con- 
fusion, and a commission was appointed to inquire into 
the case, with the result that the count was dismissed from 
office. The disgrace told upon his health, and he died 
soon afterwards. His son Nicholas (the father of the groat 
author) was bom in 1797. After serving for a short time 
in the army he retired in 1824, and led the life of a Eussian 
boyar. By his marriage with the Princess Maria Volkon- 
sky, Count Nicholas in a great measure rebuilt the family 
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giving ready admittance to the sons of the rich and noble 
— enalded him at the same time to enter the world of 
society and study its complex problems at leisure. 
Kazan was in those days a real paradise for 
such as sought happiness in social excitement, dining, and 
dancing. No city in Russia was so given up to the pursuit 
of pleasure. Among these scenes of luxury and licence 
the students of the university played a prominent part. 
Granted an unusual degree of liberty, together with an 
indifferent systegi of education, even those who were 
desirous of serious study made little progress, while the 
greater number spent their time in parading the town 
and letting off their exuberant spirits in all sorts of horse- 
play. Belonging mostly to the families of rich landed 
proprietors who wintered in Kazan, they held themselves 
a privileged community, and the inspectors of the college 
were practically powerless over them. Amid such influ- 
ences the boy soon ripened into the man. The constant 
succession of balls, picnics, and parties finally wearied 
and disgusted him. Over-strung nerves and irritability 
showed how the ]^x>ison distilled from excess of pleasure had 
entered his system. The pages of Y(mth are eloquent of 
deadly ennui. He is for ever socking “ Her,” engaged in 
an undefined “ pursuit of the Well-beloved,” with a half 
spiritual, half physical longing. At intervals in this quest 
of the unknown he devoured the novelists of his day, 
chiefly Dun\as and Eugene Sue. He already thought 
deeply on the object and aim of existence \ forming new 
ideals, aspiring to noble deeds, seeing himself in imagina- 
tion by turns now a passionate lover, now a leader of men. 
His forceful nature led him constantly to extremes. A 
story which, even if not true, illustrates the common 
opinion of Tolstoy, is told of how in his youthful pursuit 
of novelty he felt a longing to fiy. The attempt, how- 
ever, brought him to the ground with an injured leg. He 
says of himself that he was always endcavotiriug to be 
original, and to tread unbeaten tracks. Partly in con- 
sequence of this feeling, he determined to enter the 
school of Eastern languages. His first attempt was unsuc- 
cessful, but finally passing in through the medium of a 
supplemental examination, he took up Arabic and Turkish. 
These studies, however, proved uncongenial to his versatile 
nature, and failing to distinguish himself in them, he 
turned his attention in 1845 to the school of law. Here 
he mot with equal discouragement. The professors — all 
Germans, and many of them not knowing enough Russian 
to make themselves understood — were favourite butts for 
the students’ wit. There was practically no serious teach- 
ing, nor any personal interest shown in the pupils. Tolstoy’s 
evil genius had once more cast him in stony places and 
left him to work out his own salvation. History, religion, 
and law now claimed his attention in his final effort to 
gain the university diploma. In religion his opinions had 
undergone a great change. From the child’s unthinking 
acquiescence in a hereditary faith had sprung absolute un- 
belief. History he held a useless form of knowledge. “ Of 
what avail,” he said, “ to know what happened a thousand 
years ago?” Hence he neglected the lectures on these; 
subjects, absented himself from the examinations, was 
confined in the university gaol for irregular attendance, 
and ended by coming out but moderately well in the 
yearly examination. The conviction that he was wasting 
his time forced itself upon him. An idle, dissipated life 
had told upon his health, and early in 1847 Tolstoy asked 
permission to go down, ^‘on account of ill-health and 
private reasons.” Thus ended his college life, which from 
an educational point of view he had treated as a jest. 
Somewhat of an enigma as he was to his companions, 
with his alternate fits of feverish gaiety and melancholy 
abstraction, aristocratic hauteur and liberal views, there was 
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yet found a little band of students to accompany him on 
the &st stage of his journey homewards. While probably 
admiring the original bent of his mind, they little dreamed 
their late comrade would one day be acclaimed as Russia’s 
greatest thinker and novelist. 

Tolstoy went back to his estates with fresh hope and 
energy, determined to ameliorate the condition of his 
peasantry and fulfil the duties of a landlord. 

Rumours had reached him at Kazan from time 
to time of the recurring famines, revolts, 
miseries of the serfs. In 1847, as often before, 
the crops failed to suffice for the needs of the starving 
I)eoplc, and whole districts set forth to jHitition the Tsar 
for food. Here was a vital problem requiring prompt 
solution. In the course of desultory reading at the 
university he had studied the writings of Joan Jacques 
Rousseau, and the Frenchman’s plea for Nature, honest 
work, and simplicity of life had impressed him greatly. 
Fired with enthusiasm, he now entered heart and soul 
on the task of realizing this ideal. Unfortunately, ho 
was as yet without sufficient moral stamina to withstand 
recurring disappointments and to combat the suspicions 
of the serfs. The youthful reformer lacked the. imtience 
necessary to deal with the deep-rooted mistrust engendered 
by years of oppression and neglect. After six months of 
struggle with this discouraging state of things he tem- 
porarily gave up the attempt, and we find him in St 
Petersburg taking up for a time the broken threads of 
his edu(;ation. Rut with the restlessness of transition 
strong upon him he soon returned to country life, and in 
company with his brother Sergius gave himself up to 
hunting, gambling, carousing with Zigani dancers, and 
throwing all serious thoughts to the winds. The 
LandloviTe Morning may bo taken as a picture of this 
stage of Tolstoy’s life. The inevitable reaction soon 
came. Oppresscjd by debts and difficulties, in the spring 
of 1851 he betook himself to the (.^aucasus, where his 
eldest brother Nicliolas was stationed with his regiment. 
At Pyatigorsk, a small town at the foot of the mountains, 
he rented a cottage for about twelve shillings a month, 
and lived there with the utmost frugality. 

Finally his brother’s persuasions, aided by the influence 
of relations in liigh places, led him to enter the army. 
He passed the necessary examination at Tiflis, 
and joined the artillery in the autumn of the 
year. At that time Russia was much disturbed 
by the lawlessness of tht* (^lucasian races. Rands of 
Circassians wore constantly on the move, plundering and 
looting. The punitive expeditions in which Tolstoy took 
part were his first taste of warfare. Neither his military 
duties nor his love of sport entirely absorbed him, how- 
ever. The gi'eat power which had hitherto lain dormant 
now awoke. He began to write, and within the next few 
years [iroduced smiie of his finest works. Nekrassoff, 
the editor of the; Russian Ccyntempm'aryy accepted Child- 
hoody the young author’s maiden effort. In accordance 
with the common practh^c, he recciv(‘d nothing for tlie 
MSS. Publication of a first attempt was considered 
ample pfiynient in those days. Tolstoy was now twenty- 
four years of age. Childhmd was followed by 77/c 
Lamdlord's Momingy Boyhoody and Yonthy in cpiiek 
succession. His early aspirations were revived in these; 
pages, which reflect the doctrines of RouK.st‘au. ** You 
neither know what happiness is nor what life is,” ho 
writes to expostulating friends. “ Once taste life in all 
its natural beauty, happineas will consist in being with 
Nature, seeing her, communing wdth her.” His philo- 
sophy notwithstanding, Tolstoy felt a pardonable desire 
for promotion, which was slow in coming to him. borne 
verses ascribed to him (an authorship never denied) 

S. IX. — 46 
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making fun of the general during the siege of Sebastopol, 
which appeared in print, may possibly have had some- 
thing to answer for. Be that as it may, the spirit of 
unrest and dissatisfaction was moving Tolstoy to return 
home, when rumours of hostilities arose, and the Crimean 
war burst into flame. He promptly volunteered for 
active service, and asked to be allowed to join the 
army on the Danube, under the command of Prince 
Gk)rt8chakoff. 

In the early part of 1854 we find him encamped before 
the walls of Silistria, a town of Bulgaria, which Oorts- 
chakoff had invested. At the very height of 
CrifltM bombardment, however, Austrian inter- 

vention prevailed, and the siege was raised. 
The din of battle was hushed, and revelry took its place. 
At the ball which promptly celebrated the event Tolstoy 
felt ill at ease. The joyous music and babel of tongues 
jarred on his sensitive ear, fresh from the moans of the 
wounded and dying. He went up to the prince and asked 
leave to start for Sebastopol. Permission being granted, 
he hastened from the ballroom, and left Siiistiia without 
delay. He now exchanged the offensive for the defensive. 
Shot and shell fell like hailstones on the bastions of 
Sebastopol. Courage, fortitude, presence of mind were 
at every moment demanded, while assault followed as- 
sault, until at last the overwhelming strength of the 
Allies compelled the Russians to retreat. Throughout 
that trying time Tolstoy cheered his coin})anions, whil- 
ing away many a weaiy hour with jest and story. 
Amid this ** wrackful siege of battering days ** he wrote 
those Tales from Sebastopol which earned him instant 
literary celebrity, and caused the Emperor Nicholas to 
issue special oiders that he should be removed from 
a post of danger. An official despatch recounting the 
events of the siege was next written by Tolstoy at the 
command of his superior officer, and with the charge of 
this document he was shortly afterwards sent to 8t Petcru- 
burg. H(3 was never again on the field of battle. 

Tolstoy returned homo filled with new impressions. 
Sad at heart and sick of the horrors of war, he catrie back 
with a feeling of brotherly love for the common 
St Men* whom ho had seen day by day doing 

quiet deeds of courage and devotion, fighting 
for their country without hope of reward, with- 
out fear of death. He contrasted them with the more 
S3lf- seeking nobles, and felt their superiority. The 
stirring scenes through which ho had passed, the simple 
faith of his men, all had helped to renew his belief 
in God. Preceded by the fame of his descriptions of 
Sebastopol and the Caucasus, ho arrived in St Petersburg 
to find himself the object of a general ovation. The 
Sovremennik {Contemporary)^ in which Tolstoy's first 
work, Childhood^ had appeared, numbered among its 
contributors the foremost writers of the day. To be 
admitted to their ranks was considered by them an honour 
equivalent to the award of a fautmil in the French 
Academy. They welcomed Tolstoy with open arms, the 
veteran novelist Tourguonieff in particular hastening 
to greet him on his arrival, and begging him to make 
his house his home. Society was equally eager to open 
its doors to the young soldier-author. His vivid and 
dramatic pictures of the war had been widely read, and 
had creat^ a profound sensation. The great official 
world of St Petersburg proceeded to offer him a brilliant 
series of entertainments in which he found himself the 
central figure. It is not surprising that this combined 
adulation from literary men and society overcame for a 
time the growing asceticism of his character. Yet it also 
in a measure hastened its development Even while borne 
swiftly on the current of pleasure, his strenuous nature 


gradually reasserted itself. In the pages^ of My Con- 
fession Tolstoy describes the phases of this mental un- 
rest The narrowness of a literary clique soon b^me 
irksome to his dominant character.-* His pamonate 
desire for truth brought him into frequent conflict with 
t^se who paid more regard to convention. With 
Tourguenieff especially he found himself constantly at 
variance. A friendship between natures so diametrically 
opposite, between two men who might be described as 
leaders respectively of the old and the new school of 
thought, could not long subsist. Mutual admiration does 
not imply sympathy. Tourguenieff presently wrote to a 
friend, “I regret I cannot draw nearer to Tolstoy, our 
views are so opposed, the one to the other." And these 
differences of opinion gradually led to a complete 
estrangement. On the other hand, in Fet, the poet, he 
found a lifelong friend. Others of his mtimates were 
Nekrassoff, the editor of the Cmternporwry^ already 
mentioned ; Katkoff, the celebrated journalist ; Drou- 
shinine, Grigorovitch, Fet, and Ostrovski, the dramatist. 

While Tolstoy was thus waking to a sense of distaste 
for his environment, a great event was pending. With 
the accession of Alexander II. in 1855 a wave 
of progressive policy — set in motion by the 
Tsar himself — stirred the bureaucratic circles movemenu 
of Russia, and while fiercely resisted by some 
of the nobility, met generally with cordial encouragement. 
The emanci][)ation of the serfs became the burning 
question. “ The People ! " and “ Progi-ess ! " were the cries 
quickly caught up by the press of Russia and of Germany 
also. It was in Germany, indeed, that the novel of 
humble life sprang into being, Gotthelf leading the way 
with his tales, Uli the Setf and Uli tbs Tenant Auer- 
bach followed with his village stories, which opened up 
a new world of thought; Stiftcr and a host of others 
brought up the rear. This new impulse in literature soon 
spread to Russia. Totuguenieff in his Spm'tsman^s Tales^ 
Grigorovitch in Tbs Tillage and Anton Qoreniika^ show^ed 
their sympathy with the moujik. But above all others, 
Tolstoy was most deeply and lastingly affected. Awakened 
by this echo from without of his own inmost yearnings, 
he realized at last the true bent of his mind. “The 
People ” became his watchword. One increasing purpose 
henceforth ruled his life, and gradually brought into har- 
mony the inequalities and contradictions of his character. 
Roused from the inertia which had been caused by 
nerves and liypochondria, he wrote Polikonshka^ a pain- 
ful sU)ry dealing with the ills of serfdom. His active 
brain then turned to considering the meaning and scope 
of the catchword “Progress," and fully to do this he 
determined to go abroad and study the educational and 
municipal systems of other countries. After some delay 
he finally started for Germany in January 1857, 

Tolstoy has only three times crossed the Russian frontier, 
and these journeys were all undertaken between the years 
1857 and 1861. Since then he has been rooted 
to the soil. On this first trip, Germany and 
Italy were hurriedly visited. He also made a 
short stay in Paris, which had attractions for him in 
the society of several Russi|in friends, among whom were 
Nekrassoff and Tourguenieff. With the latter he had not 
yet come to open rupture. From Paris he went to Lucerne. 
An incident w^hich occurred there, and is reproduced in 
his semi-autobiographical Lvsemsy show^s the workings 
of his spirit. He tells how a wandering musician sto^ 
one day in the hotel courtyard, and after his performance 
asked in vain for alms from the convivial crowd assembled. 
Tolstoy, in the person of the hero, Hien indignantly came 
to the rescue, brought the poor minstrel into the hotel, 
and, moved to wrath with the churli^ waiters who were 
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unwilliQg to serve him, ordered a private room where he 
himself supplied his guest’s wants, and sent him away 
happy with a double lining to his pockets. Of his suc- 
cessive journeys westwards, the third alone was of long 
duration and of corresponding importance in its results. 
Prior to this last visit to foreign parts, his time was 
spent between Yasnaya Polyana and Moscow, often in 
the company of his friend Fet. On a bear-hunt together, 
Tolstoy narrowly escaped death, an incident which he 
graphically describes in his Fourth Reading-hooh far 
Children (20th ed., 1900, &c.). Fet also mendotis it 
in his ReniinUcefncee, His departure was finally hastened 
by the serious illness of his brother Nicholas, who had 
gone to France to recruit his failing health. Tolstoy, after 
halting in Berlin and Dresden, joined him, but only to 
endure the grief of witnessing his end. Nicholas died on 
the 20th of September 1860, and Tolstoy’s letters of that 
period show how deeply he was affected by the death of 
his brother. It gave a yet more serious turn to his 
thoughts. In a letter to Fet ho reverts to his old trouble, 
the enigma of life. “ In truth,” he writes, “ the position 
in which we stand is terrible.” This mental gloom 
probably still hung over him during his wanderings 
through Italy. There is no record of his impressions of 
Koine, Naples, Florence. Turning his footsteps north- 
wards, however, he began to take renewed interest in 
social conditions, elementaiy and monastic education, and 
the general subject of his quest. From Paris (where his 
friend spoke of him as “singular indeed, but subdued 
and kindly”) he wont to London in 1861, no noteworthy 
incident marking his brief visit. 

The spring of 1861 found him once more at Yasnaya 
Polyana, where some little time before he had forestalled 
the Emancipation Act by freeing all the serfs 
Bduern^ Qn filial; estate. Ho now began digesting the 
p€rtm 9 ntl. information he had acquired abroad, 

eager to put his ideas into practice. The feel- 
ings with which ho reviewed his experiences were largely 
those of disappointment. Of the educational systems of 
Italy, France, and Germany, that of the last-named country 
alone earned his partial approval. While there he visited 
the universities, prisons, and working men’s clubs. He 
made the acquaintance of Auerbach, and was greatly in- 
fluenced by his ideas on village schools. Ho was also 
much impressed by the novel institution of the kinder- 
garten, to which Frcibel, the groat educationist, was 
devoting all his energies. Determined to follow these 
lines, he sought and oWined permission to open a school. 
In his zeal he also started an educational journal called 
Yaenaya Polyana, This journal now only exists as a 
literary curiosity, but the essays published in it have all 
been reprinted in his collected works. The time for 
opening the school was well chosen. The liberal sjnrite 
of Russia had gained the day and won a great 
victory. Just two months previously the decree of 
emancipation (February 1861) had been sent forth. The 
air was rife with schemes for the betterment of the 
peasantry. A new era seemed to have begun. Tolstoy’s 
school was essentially “ free.” “ Everything that savours 
of compulsion is harmful,” he said, “and proves either 
that the method is indiffei'ent or the teaching bad.” So 
that not only were no fees paid, but the children 
came and went as they pleased, learned what they 
pleased, and were subjected to no sort of punishment. 
It was the duty of the teacher to fix the pupils’ atten- 
tion, and his the blame if they failed to learn. “The 
student,” said Tolstoy, “must have the right to re- 
fuse those forms of education which do not satisfy his 
instincts. Freedom is the only criterion. We of the 
<>lder generation do not and cannot know what is necessary 


for the younger.” On these principles the Yasnaya 
Polyana school was started in a house near that of 
Tolstoy. He himself taught drawing, singing, and Bible 
history. The Old Testament was his handbook ; he held 
it as indispensable in any course of instruction, a model 
for all books. Doubts and fears sometimes assailed him, 
still for a year all went well. Other schools were oiiened 
on the same lines in the district, and success seemed assured. 
But the eyes of the Government inspectors had long been 
suspiciously fixed on them, and a corresj^ondence on the 
subject presently ensued between the Ministiy of Educa- 
tion and the Home Dejmrtnient. The verdict ])assed by 
the former was free from overt animus. “ The activity 
of Count Tolstoy deserves respect, and should win co- 
operation from the Educational Department, although it 
cannot agree with all his ideas; ideas which he W’ill in 
all probability abandon on due considt'ration ” (October 
1862). Yet there was a subtle throat conveyed in tliese 
last words which was probably not without effect. Signs 
of discouragement grew visible. We find the enthusiast 
complaining that his masUus desert him, his pujiils fall 
away. The plague of inquisitive visitors annoys him. 
This venture shared the fate of early blossoms, and fell 
victim to a frost — the frost of opposition, active and 
passive. At the end of tlie second year the schools were 
closed, the journal discontinued, and Tolstoy, disheartened 
and sick, “ more,” as he writes, “ in mind than body,” 
betook himself to the healthful quiet of the steppes, to 
breathe fresh air, to drink kmimun^ and to vegetate. 
This was the end of his educational experiment, the aim 
of which was rather to develoj) the character than to 
educate in the ordinary sense of the term. When later 
he asked leave from the authorities to reoiien the sclioolc^ 
it was peremptorily refused. 

His socialistic theories wea*. now fully unfolded. In 
his view the people were everything, the higher classes 
nothing. The latter had misinterpreted the meaning of 
“ progress,” imagining it to be synonymous with educa- 
tion ; and hence compulsory teaching had been resorted 
to, with harmful results. Reading and writing played 
but a small part in forming a man’s mind and fitting him 
for life. They merely rendered him more articulate. 
These questions should be left to the people themselves. 
Their demands were very clearly expnissed. They knew 
what they wanted, and were thoroughly convinced that 
“in the great question of their sjjiritual devi'lf)j)inent 
they would neither take a wrong step nor accept that 
which was false.” Such was in substance Tolstoy's 
doctrine. “ The i>eople,” he affirms, “ are stronger, more 
independent, more just, more human, and above? all more 
necessary than tin? upj>er class. It is not they who should 
come to our schools; we should learn of them.” This 
desii-e to subvert society is akin to the philosophy of 
Rousseau, as expressed in Fm.il e (livre iv.) : — 

“C’est lepeujilc qui compose Ic genre hutnain ; co qui n’est pas 
penple est si j)eu do chose, quo ee n’est pas la peine do lo compier. 
li’homme est le mOnie dans tous les dtats ; si cela est, les dtats his 
]»hi8 nombreux ni6ritent le phis do resjiect. Levant eelni nui 
pense, toutes les distinctions civilos disparaissent : il voit les 
mdmes iiassions, les mftmes sontinients dans le gonjat et dans 
riiomme illustre ; il n’y discerne que leur langage, qu’un colons 
j>lu8 on moins apprdte. . . . Etudiez les gens dc cot ordre, vons 
verrez qnc, sous un autre langage, ils ont aulaiit d’eH]int cl plus 
do bon sens quo vous. ReB|K»ctez done votre cspi?ee ; sojigez 
qu’elle est compost ossentiellement di* la collection dcs pciiplw; 
que quand tous les rois et tous les philosopbes en seraient ott^, 
il n’y jiarattrait gu&re, et que les choses n'en iraieiit jmis plus mal.” 

While Tolstoy’s theories were thus in course of practical 
solution, his literary powers suffered eclijjse. Tourguenieff, 
who lived near him in the country, writes in disgust that 
he “ has grown a long beard, loaves his hair to fall in 
curls over his ears, holds newspajiers in detestation, and 
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has no soul for anything but his property.” Indeed, 
bis time was fully taken up, for while still occupied 
in supporting the school, he had allowed himself to be 
nominated to the position of ** Arbitrator,” which he held 
for a year and some months (1861-62). This 
ajj arduous post. The arbitrators were 
jrrffi rff fTT. appointed under the Law of Emancipation to 
' supervise the distribution of land, to adjust the 
taxes, define the conditions of purchase, and decide all 
matters in this connexion. These duties were after his 
own heart, and he went to work with a will. Every day 
he had difficult points to deal with, deputations of 
peasants coming to see him, the new law and the rights it 
bestowed on them having to be explained. The Wdest 
of all Tolstoy’s tasks was to remove the suspicion and 
mistrust felt by the serf towards the landlord. On the 
other hand, he had to contend with the nobility of the 
district, who were well aware of the side on wliich his 
sympathies placed him. For a year and a half he tried 
energetically to do his duty, but this experience led him 
eventually to regard the Emancipation Law as a not 
unmixed blessing. It had come too soon, and been 
granted unasked. The condition of the peasantry was 
worse than before. A noble impulse, inspired by love of 
the people, impelled Tolstoy to become their champion 
and interpreter. “ Generations have sinned against 
them,” he writes, “and no one deserves to live who is 
not ready to bear his part in undoing the wrong.” Tliis 
spirit of generous enthusiasm made itself felt throughout 
the country. The peasants respected him, and learned to 
look U}>on him as their friend. 

A tragic incident occurring about this period (1866) 
forcibly illustrates Tolstoy’s character as a defender of 
the helpless. A regiment had recently been stationed 
near Yasnaya Polyana, in consequence of some five hundred 
convicts being at work upon the railway. In this regi- 
ment was a certain Captain N., a strict disciplinarian, 
who led a solitary life and was much disliked by his 
brother officers and his men. For trifling faults he would 
condemn his soldiers to unheard-of pirni^ments. One of 
his oiderlies in particular, a young man of some educa> 
tion — who had voluntarily taken the place of a comrade 
to free him from military service — was constantly getting 
into trouble, until, for some slight clerical error in a 
report, Captain N. ordered him to bo degraded and 
flogged. This was too much for the poor volunteer. He 
followed the officer as he was leaving the orderly-room, 
and struck him a blow on the face. He was immediately 
placed under arrest, and the dojkails of the occurrence 
quickly spread through the neighbouring villagi'.8. Two 
officers of the regiment brought the story to Tolstoy, and 
begged him to undertake the soldier’s defence. He con- 
sented readily, and no opposition being made by the mili- 
tary authorities, at once prepared for the court-martial. 
A few days afterwards the court assembled. Warned by 
the president of the severity of militaiy law, Tolstoy 
made answer that he was come to defend not a criminal 
but a man, compelled to crime by force of circumstances 
outside liis will. The ]>lea he set up was that the 
prisoner was not in full possession of his senses ; but this 
defence was not allowed to stand. The soldier was con- 
demned to be sliot, in spite of the utmost intercession 
Tolstoy could make. The emotion of the crowded 
assembly stirred by his ap|)eal, the mute quiescence of the 
soldier (persuaded that death was better than the living 
agony of exile), the closing tragedy — all this, added to 
the many scenes of war and bloodshed which he had 
previously witnessed, made a lasting impression, and 
caused him to raise his voice yet louder in the cause of 
universal love and peace. During the preceding period 


of ethical experiment he published only two books, but. 
these stand high among his works. They were Thret 
Ik(Uh$ (1859) and The CoBsacks (1863) — the latter 
written ten years before, its leading idea being that 
culture is the enemy of happiness. At the condusion 
of his arbitratorship, seeing his efforts partially nulli- 
fied, and feeling himself overstrained and overworked^ 
he determined to exile himself for a time to Samara,, 
a south-eastern province. He halted on his way in 
Moscow, and here one night’s high play cost him the 
MSS. of The CosaackB, which he sold to the editor of 
the HuBBtan MesBenffer for £100 to pay his debts of 
honour. A pleasanter feature of this visit to Moscow lay 
in the renewal of his intimacy with the Behrs family^ 
Sophia, the younger daughter of the house, being his 
special attraction. He finally reached Samara in tho 
spring of 1862, and wont through a “Arcwwws cure,” 
revelling in what he called “the life of a beast of tho 
field.” 

By the month of July he felt completely restored to 
health, and returned to Yasnaya Polyana where his sister 
Maria and his aunt, Madame Ergolskaya, were looking 
after the property. The house in which he now lived 
was comparatively now. The one in which he was 
born was sold to pay some earlier gambling debts, and 
had been rtmioved bodily to an estate (Dolgoe estate) 
some 30 miles distant. He now felt a sense of some- 
thing wanting in his home — a feeling of incompleteness' 
took possession of him. He wanted to see Sophia Behrs, 
and accordingly left almost immediately for Moscow. 
Sophia’s father was a fashionable Bussian doctor, bom 
and bred in Moscow, and a graduate of that university. 
He had three daughters, of whom Sophia was the second. 
The friendship between the Behrs and the Tolstoy 
families was of old standing. Countess Maria Tolstoy 
having been a school companion of Mrs Behrs. It was 
now the height of summer, and every one of consequence 
was leaving the city for their countiy seats. The Bchra 
family were going on a visit to their grandfather, w'hose 
estate lay not more than 40 miles from Yasnaya Potyana. 
Here they accoidingly broke their journey, and during 
the pleasant days that followed Tolstoy’s attachment 
deepened. Not long after their departure his impulse 
took 8ha|)e, and mounting his horse, he set out for Twicy, 
where they wore staying. His errand was a definite one ; 
and he lost no time in fulfilling it. At first Dr Behrs 
demuri’ed, unwilling to allow his second 
daughter to marry before lier elder sister, but 
his objections were presently overruled. On the 23rd of 
September 1862 the marriage took place, and Tolstoy 
installed his bride at Yasnaya Polyana with the conviction 
that calm and contentment were his at last. Two weeks 
later he wrote to his friend Fet, saying that he was now 
happy and felt quite a new man. In his ConfesBum 
some years later he writes: “The new conditions of a. 
happy family circle led me away from my researches into 
the meaning of life. My whole mind became concen- 
trated on the family — on the mother, the children, and 
the anxiety to provide due means of subsistence. The 
effort after perfection resolved itself into the effort to 
ensure the happiness of my offering.” Tolstoy thereupon 
settled down to country life, and though to the young 
countess this exile from her town friends and relations 
must have been somewhat of .a trial, they remained on 
their estates for the following eighteen years, with very 
short ihtervals of absence. They had thirteen cluldren, 
of whom the eldest was born in June 1863. In the 
bringing up and instsuction of his family, Tolstoy con- 
formed in essentials to the requirements of his position 
No experiments were attempted. English and German 
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governeaaes were enga^, and their educational methods 
followed the usual routine. Both father and mother 
devoted a considerable amount of time to their children. 
Punishment was rare. It consisted in a strict boycott ** 
of the offender, which was not relaxed until a frank con- 
fession of fault was made — no light penalty to a sensitive 
ohild. The theory of free option in study was dropped 
by Tolstoy in the ease of his children, but he was 
for ever joining in their games, taking them on 
his shooting escpejjitions, and shmng in their g 3 nnnastic 
exercises. ManuSi labour was alw'ays congenial to the 
great writer, and formed a natural concomitant to his 
pastoral existence. It was a common thing for him to 
mow the lawns, hoe and rake the garden l^ds, or when 
out walking to take the scythe from a labourer and 
wield it lustily. His overpowering vitality needed more 
than the ordinary man’s quantum of exercise, and more- 
over, he upheld manual work as elevating in itself — an 
article of faith arising from his love of ^e people, and 
adhered to unanimously by his followers. He was 
devotedly attached to sport, and we find him constantly 
hunting and shooting. He was once (at the bear hunt 
before alluded to) in imminent danger of his life, and again 
on a more recent occasion, when out shooting hares, he 
severely dislocated his arm. 

War and Peace and Anna Karenina^ Tolstoy’s tw^o 
most widely known and finest novels, date their com- 
mencement from this period. These two novels 
were received with scant favour by both the 
Liberals and Conservatives in Eussia. Katkoff, 
the editor who was publishing Anna Karenina in his 
periodical, introduced so many changes into the MSS. 
that the publication was not continued. It was duo to 
N. Strachoff, the literary critic, that public opinion was 
brought to recognize the merits of these novels. Every day 
Tolstoy retired to his room for a certain number of hours, 
and whether in the humour or not, sat at his table and 
wrote. “ Inspiration comes with 'writing,” he used to say. 
Authorship lie avowedly despised, yet confessed the tem])- 
tation of public applause and heavy gains was too great 
to resist. The reading w'orld has reason to be glad of 
this touch of inconsistency. The countess was at all 
times a helpmeet to her husband.- At midday, when he 
stopped work, she took over his MSS. to copy neatly 
and place ready for him to read over on tbc following 
morning. In the evening he would confide the plots of 
his stories to her, and discuss the books he hod been 
reading in preparation for them. Despite his genius for 
characterization, the task of novel-'wi-iting cost him a 
severe and determined effort. The technique of literary 
composition irked him exceedingly. “You cannot con- 
ceive,” he writes in 1864 to his friend Fet, “how hard is 
this preliminary labour of ploughing the field in which 
I am compelled to sow. To consider and reconsider all 
that may happen to all the characters beforehand, and to 
think over the million of possible combinations, and to 
choose one out of a hundred thousand, is very difficult.” 
In another letter he bemoans the shortness of life. “ Are 
longa^ viia brevia. If one only had time to do a hun- 
dredth part of what one wishes, but alas! a bare ten- 
thousandth part is accomplished. Nevertheless, in the 
feeling that I am able to do it lies the happiness of your 
friend.” 

In the course of this correspondence interesting side- 
lights are tlfrown on Tolstoy as landowner and farmer. 
Not long after his marriage he wrote, “1 have made an 
important discovery, of which I hasten to teU you. Agents, 
stewards^ and overseers are only many hindrances to 
banning ! Dismiss them all and lie abed till 10 o’clock, 
Md you will see things will certainly go none the worse. 


I have made the experiment, and am quite satisfied. 
Now to business. "When you are in Orel buy mo 20 
poods of various kinds of string, d^c., and send them 
to me if it does not cost more than two roubles thirty 
kopecks a pood with the carriage ” ; and in this vein he 
enters into manifold rural matters, Idio progress of cro|)s, 
the illness of a favourite horse, or the calving of a valuable 
cow. Again the philosopher rises to the surface, and he 
questions Fet as to the workings of his mind. 

“ I don’t mean m the Zomstvo nor in agriculture ; these are 
occuiiations for iwtivo with which we employ oun^dveB in a 
jierfunctury fashion, much like ante engaged ui hollowing out a 
clod of earth — work of wliich the result is neither gcwxl nor Isid. 
But what arc you doing with your thoughts ; how is the inner 
mechanism working ? Is the secret spring tr 3 dng to show itself, 
making its pi*eBeiice felt ? Has it forgotten how to work If that is 
the all-important (question.” 

At another time he jiays a wellHsanied tribute to his 
wife’s helpful sympathy. “ She is by no means a trifler,” 
he writes, “ but is an earnest helpmeet to me.” In literary 
matters he valued above everything the opinions of Fet 
and of Tourgiienieff (uot’W'ithstaiiding his saying of the 
latter, “ the older I grow the less I love liim ”). Fet, on 
the other hand, 'w^as an intimate and devoted friend, 
constantly interchanging ‘visits -uith the Tolstoy family. 
To him the scenes of War and Peace w'cre first unfolded 
as Tolstoy road them aloud in the quiet evenings, when 
the children were hushed in sleep. 

It was at Fet’s house (in 1864) that the violent quarrel 
took place between Tourgiienieff and Tolstoy w^hieh nearly 
culminated in a duel. Many inaccuirato accounts 
of it have Iwen given, but the history of the Qumnet 
rupture, as recorded by Fet, may Iw looked 
on as trustworthy. It seems that Tourguenieff nhtt, 
in rather a boasting sjurit 'was praising his 
daughhir’s English governess — liow she had desired him to 
name the prcicise sum his daughter might si>end in charity, 
and how, at her instigation, the young lady made a practice 
of mending the clothes of some of the poorest peasants. 
Tolstoy said brusquely that he thought it was artificial 
and theatrical, poseuse^ for a daintily-dressed girl to sit 
sewing at filthy, ovil-smclling garments in the name of 
charity. Tourguenieff thereupon rose, furious, from the 
table. “ Stop saying such things I ” ho cried, “ or 1 'will 
force you to silence, with insults if need be.” PtJace w^as 
with difficulty restorcid by M. and Madame Fet, and this 
factious pair were despatched on their lioiiieward way by 
separate conveyances. The letters which subsequently 
passed between them only starved to fan thtj flame, so tliat 
even the amiable Fet was involved in the dis]nite and for 
a short time estranged from Tolstoy. Finally, after a 
lengthy and acrimonious correspondencre, the threatened 
resort to arms "w^as averted through the interposition of 
friends ; but fourteen years were allowed to pass before 
a reconciliation took place. In 1878 Tolstoy, believing 
himself to be in a dying state, at length made overtures of 
peace to his brother author ; overtures which Tourguenieff 
met cordially in the following terms : — 

“Dear Leo Nikolaevitcu, — I received your letter to-dav 
which you sent to me pode redante, 1 was delights and niucli 
moved by it With the greatest pleasure I am ready to renew oui- 
former fnendship and tp press your proffered hand. You are quite 
riglit in thinking 1 liarbour no feelings of enmity towards you. It 
they ever did exist, they have long since disappeared, and no remem- 
brance of you now remains save that of a man to wluun I am sin- 
cerely devoted, and of a writer whose first step it was my gnjat 
privilege to be one of the earliest to welcome ; whose cveiy new 
work has always aroused in me the cutest interest. I rrioice 
from my heart that our misunderstanding has come to an end. I 
hope to be in the provinw, of Orel this summer, and then we 
shall meet. Till then 1 send vou my best wishes, and once more 
grasp your hand in friendship.’^ 

Meanwhile Tolstoy had pursued literary labours with 
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relentless ardour and with ever-increasing fame. Prince 
Andr4 (the hero of War and Peace) and Anna Karenina 
in turn occujned all his thoughts. Several years were 
given to the perfecting of these remarkable character- 
paintings. When the publication (1864—69) of War and 
Peace had been succeeded by that of Anna Karenina^ he set 
himself to write yet another great novel, dealing with the 
times of Peter the Great, but after working at it for some 
months he suddenly abandoned the scheme. The public 
and private acts of the famous Tsar roused such indigna- 
tion in Tolstoy’s soul that he could not go on with the 
subject. One of the few excursions made during these 
years of tranquillity was undertaken in 1866 to the battle- 
field of Borodino, the scene of the famous fight in 1812. 
For two days Tolstoy wandered over the plain, investigat- 
ing and taking notes, and there he drew a plan of the 
battle, which was afterwards published as a frontispiece 
to War and Peace. At this time, in the height of his 
powers and success, ho confessed — ^with the unfaltering 
frankness that marks his utterances — that his creations 
were dearer to him than any living thing. But the con- 
tinued pressure of severe nervous and mental strain was 
bound to affect a man of his calibre ; health and spirits 
gradually sank, so that in 1870 Countess Tolstoy induced 
him once more to seek the healthful air of Samara^ and 
subject himself to the kaumies cure ^ in practice there. 

A strange feature of this “treatment” lay in 
avoidance of meal and vegetables, the diet 
being strictly confined to meat. Tolstoy pitched 
his tent in the village of Karalieck, where the primitive 
life among the Bashkir nomads exactly suited his habits 
and disposition. He had a faculty for making himself at 
home with peasant folk, and was a great favourite among 
them. In this district there was a large community of 
Molochans, a sect whose tenets differ considerably from 
those of the Orthodox religion of Russia. They acknow- 
ledge no guide save the Bible, and reject all the rites and 
ceremonies of the Greek Church, Their honesty, industry, 
and temperance made them an example to aU the country 
round, and caused Tolstoy to study them with special 
interest. So delighted was the count with this visit to 
Samara, that he shortly afterwards purchased an estate of 
over 2000 acres in the district. But his pleasure was 
short-lived, for not long afterwards (1872-73) the crops 
failed and a serious famine broke out. He thereupon 
opened a subscription fund for the starving population, 
and went from village to village taking a quantity of grain 
with him, and making what provision was possible in the 
circumstances. He also endeavoured to arouse public 
sympathy by drawing a dark picture of the condition of 
things in an article which appeared in the leading news- 
paper of Moscow. In all that personal devotion could 
effect ho left no stone unturned. ^ His own immunity from 
the sufferings of the poor filled him with generous remorse. 
“Here .we are,” he writes, “seated at table. Crimson 
radishes, yellow butter, fresh loaves make a pleasant 
show on the clean cloth. The garden is green and shady, 
and our young maidens in their muslin frocks are rejoicing 
in the heat bf summer. But outside the evil devU Famino 
is busy covering the fields with blight.” 

Tolstoy was now making up for lost time, learning 
what ho had failed to learn at the university. Greek 
was his great attraction. “Without Greek,” he exclaims, 
“ there is no culture.” He also became enamoured of the 
writings of Schopenhauer, and for the greater 
® (1869) devoted himself to 

study of that philosopher. “Never,” he says, 
“have I experienced such spiritual joys.” 
Enthusiastic in everything he takes up, he assures his 
friends that Schopenhauer is the greatest genius he has 


met with. He sets himself to trandate his works, and 
tries to enrol Fet as a co-translator. Philosophy at this 
stage of his life went hand in hand with sport and agri- 
cultural interests. He contemplated buying an estate in 
the province of Penza, but on 2 let October 1869 he 
writes : — 

“The purchase of the estate in Penza has not come to anything. 
I have now finished the sixth volume [ War and Peace], and I hope 
it will be published on the Ist of November. There are a lot of 
snipe. 1 nave shot four brace, and to-day found two brace and 
killed one bird.” 

After a period of cora^mrative rest and ease, the shadows 
of war and death once more encompassed Tolstoy. Two 
of his children died in 1873, and their loss was followed 
by that of his much-loved aunt, Madame Ergolskaya. 
“In the death of a near and dear beings” he writes, 
“ there is always something novel and unique, something 
sudden and unlooked-for, however long expected”; and 
although he is able thus calmly to philosophize, and to say 
further that death comes easiest to the youngest-born, and 
they can best be spared, still these bereavements left an 
enduring sadness. A mental restlessness and uneasiness 
came over Tolstoy, and also a desire for the exercise of a 
wider philanthropy. The Busso-Turkish war put the 
crowning touch to these feelings. God and death, war 
and the intricacies of life were now the constant subjects 
of his letters. “ You will not believe what joy your last 
letter has given me,” he writes in 1877 to his dear friend 
Fet. “When you speak of the existence of the Deity, I 
agree with everything you say, and I would wish to write 
much, but time fails me and it is difficult in a letter. 
For the first time you write to me on the Divinity of God. 
I have been thinking about it for a long time. Don’t say 
that we must not think about it. Not only we must, but 
we ought. In all ages the best people, the true people, 
have ihought about it.” Tolstoy now resumed the study 
of the Bible, and took special delight in the books of 
Ecclesiastes and Proverbs. He treats them as a new dis- 
covery, and recommends them to his friends as having 
much in common with the teaching of Schopenhauer! 
This revived interest in religious questions was accom- 
panied and perhaps deepened by a state of extreme 
depression. He was not actually ill, but imagined 
himself to be a dying man. It was then he reconciled 
himself with Tourguenieff, and in December 1878 we find 
the latter staying with him on a visit of three days’ dura- 
tion. Tourguenieff writes that he finds him “very silent, 
but much developed.” The count on his side feels the 
same want of mutual fympathy as of old, and confesses 
that no real friendship seems possible between them. 

Tolstoy now entered on the third phase of his life. He 
himself thus describes the stages of his mental growth. 
In the first phase he lived only for his own lusts 
and pleasures. This came to an end at the age 
of thirty-four. Then came the interest in the " 

welfare of humanity, which married life cooled 
and obscured for a while. The striving for the welfare 
of mankind was mingled with the striving for personal 
well-being. But the third and highest phaas was reached 
when the service of God became the motive power of 
his existence. All other aims grew subservient to this, 
and interest in the merely personal life had begun to 
disappear. He had pass^ through every imaginable 
grade of religious thought. As a child he had gone to 
church and confession unquestioningly. As a student 
and young man he had scorned and ridiculed religion. 
Later in life he became a pious and devoutly Orthodox 
Greek Churchman, until one day during the Busso- 
Turkish war he was filled with a spirit of revolt at 
hearing the priests pray for the destruction of the enemy, 
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beseeohiiig the Almighty to help them to kill their 
hnndreds and thousands. His whole being recoiled from 
the un-Chiistianity of these prayers, and ho then and 
there renounced the Orthodox faith. For three years ho 
had exceeded the priests themselves in tiie regularity of 
his attendance. Now he felt there was something vitally 
amiss, and he flung it all to the winds. Though the 
flnal step was sudden, the change in his mind had been 
gradual, and may be traced throughout his works. The 
novelist was ramdly being hidden in the philosopher’s 
cloak, to the msmay of literary Europe. So early as 
1859 Tourguenieff had ex- 
claimed, “If only Tolstoy 
would not philosophize, all 
might yet be well.” As we 
see during the next fifteen 
years Tolstoy’s increasing 
love of mysticism (taking 
mysticism to mean the 
emotional contemplation of 
the relations of man to the 
universe), we are constantly 
reminded of this charac- 
teristic. His brilliant con- 
temporaries, Gogol, Dostoiev- 
ski, and others, had all in 
different ways been seized 
in turn by what may be 
called the fever of religion. 

Tolstoy was to suffer from 
it too. Like the flickering 
of a dying lamp, his imagi- 
nation again shone out in 
The Death of Ivan Ilyitch 
and The Power of Darkness, 

Since then, with rare excej)- 
tions, his writings have been 
marred by his ethical reason- 
ings. He was now fifty, 

Wbilo leading a life out- 
wardly calm and peaceful, 
he had passed through in- 
numerable mental struggles 
and vicissitudes. Of these 
ho speaks with simple can- 
dour in My Confesdon, an autobiographical sketch which 
appeared in print at intervals between the years 1879 and 
1882. Many theories had appealed to liim in turn. At 
one time it was his leading idea that “ the object of life 
should be the happiness of one’s family and oneself.” This 
had failed to satisfy him. “ I lived by this rule up to a 
few years ago,” he writes, “ Then a strange state of de- 
spair,' a longing came over me. 1 had moments of doubt 
and despondency. Life as it were had come to a stand- 
still; I neither knew how to live nor what to do. I 
wandered about aimlessly, a prey to low spirits. For a 
time this mood passed away, and I took up the daily 
duties of life. Then again these misgivings l^came more 
frequent and more acute. The same questions were 
always thrusting themselves on my mind — why and 
wherefore? and whither?” In the orthodoxy of the 
Greek Church, with fastings, prayers, and rigid observ- 
ances of her rites, he vainly sought an answer to his 
doubts; finally he broke away from a ceremonial which 
had become 6mpty and lifeless to him, and built up a re- 
ligion of his own. His mind, so unhinged as to have been 
almost on the verge of suicide, was calmed by contemplat- 
ing the dumb patience of the people, “ who meekly accent 
illness and sorrow in the steadfast conviction that all is 
for the best.” Weary of the routine of material prosperity. 
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of the writing of books, of the cultivation of his estates, 
still more drawn to the study of abstract questions, he 
exclaims^ “How often have I not envied the unlettered 
peasant his lack of learning i ” Impressed with the con- 
viction that tlic peasant’s mental ease was the result of 
his life of physical toil, Tolstoy tried to adopt the same 
habits, and for some ten years (dating from about 1880) 
he renounced the life of his own class as completely as it 
was p^lble for him to do. He rose early and went to 
work in the fields, ploughing, cutting the corn, working for 
the widow and orphan, and helping them to gather in the 

crops. He was often to l>e 
seen aiding a labourer, cany- 
ing his bundle, wheeling his 
barrow. He also learnt boot 
and shoe making, and en- 
joyed being prais^ for his 
skill. Thus he laboured late 
and early, and in these 
simple physical acts found 
the best cure for his attacks 
of despondency. “ Simpli- 
city ! Simplicity ! Simpli- 
city I ” Tolstoy seems to re- 
peat the thought of Thoreau 
in the joy of his new-found 
peace — 

^^1 say, let your aflairs ho as 
two or tiiree, and not a hundred 
or a thousand. Instead of a 
million count half-a-dozon, and 
keep your accounts on your 
thumb nail. In the midst of 
this choi)ping soa of civilized 
Hfo, such are tho clouds and 
storms and quicksands and 
thousand and one items to bo 
allowed for, that a man has to 
live, if he would not founder 
and go to tho bottom and not 
make his port at all, by dead 
ntokoning, and ho must bo a 
great calculator, indeed, wlio 
succeeds. Sinjplify, simplify. 
Instead of throe meals a day, 
if it be necessary eat but one ; 
instead of a hundred dishes, five ; 
and reduce other things in ])ro- 
portion.” 

On this priuciplo his food and drink, his pleasures and 
X)er8onal indulgences, were curtailed. Meat was given up 
and replaced by a vegetarian diet. Field sports — equiva- 
lents for cruelty and lust of blood — were aliandoned, and 
his gun hidden away to rot and rust. Even tobacco was 
renounced as luxurious and unhealthy. 

But with all his straining towards simplicity, it was in 
the nature of things impossible for Tolstoy absolutidy to 
lead the life of a peasant. Labour though he might 
throughout the day, there was his well-apix)inted house to 
return to. He could not cut himself off from his wife and 
children. Friends and acquaintances coyld not be wholly 
ignored by the would-be Diogenes. Circum8tance.4 in this 
resj>ect were too strong for his views and wislies. Tho 
renunciation was still only a partial one. But as the 
strain of a great surrender is greatest while it is still in- 
complete, so Tolstoy felt more and more impelled to 
emancipate himself from worldly concerns. The break in 
the long spell of country life which presently occurred 
only served to deepen this desire. In 1881 his eldest son 
went to the university, and the two next in seniority soon 
followed him. It became necessaiy for the family to be 
in Moscow a great deal, for the sake of the children’s 
education. The eldest daughter had come out ^ into 
society, and friends were continually calling, obliging 
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Tolstoy to sit and tallr with them. All the elements of 
town life were distasteful to him. The artificiality of it ; 
the competition of the merclmnts and the employers of 
labour; the curse of inequality — one and all 
weighed heavily on him. Money was an evil 
thing in his sight, and he gave up carrying it 
alx)ut with him, or even making use of it. 
“What makes a man gi»od is having but few wants,” ho 
said, and he accordingly set himself to limit his wishes 
rigidly, and to detach his heart from all treasured objects. 
The year 1880 was tluj census year in Bussia. The 
Government, as usual, called for volunteers to help to carry 
it out. Tolstoy became one of the enumerators, whoso duties 
afforded an excellent op}>ortunity for seeing conditions 
under which the poor lived. The misery of it made him 
often wish to surrender all his property and have nothing 
more to do with lands and money, but the Government 
and family circumstances prevented him. In the pain- 
phhit, WAat are we to dol he graphically narrates his 
census experiences. Again and agiiin he attempted to 
carry his theories into effect. At last, calling his wife 
into his room, ho explained to her that property and 
many possessions had become irksome to him. Wealth 
he now regaided as a sin. He wished to l)e rid of all 
personal ownership. In 1888 Tolstoy renounced all claim 
to his estates ; everything was made over to his wife and 
children, the countess acting as trustee. True, this re- 
nunciation made little difference in his manner of life. He 
lived under the same roof as Ixjforo, ate at the same table, 
wrote and read in the same study. The change was mental 
rather than mattuial. He cared no longer for the growth 
or improvement of his estates, but gave himself up to 
ethical qiu^stions, and endeavoured day by day to bind 
himself more closely to the people. He now began to 
write specially for their benefit a number of simple 
tales which have been widely read, talcs directed mostly 
against crying evils — the peasants’ love of vqdhi^ and 
like themes. He found willing fellow-workers in the firm 
of Uussiaii publishers known under the name of Posrednik 
(V. Tcherikc»ff, and a group of friends). John the Fool^ 
which was published in 1886 in the Posrednik series, is 
generally considered the best of these stories. The Power 
of jDarknees (1885) also appeared in this scries, and was 
written with the same object in view. Unfortunately, the 
popularity of these stories aroused the attention of the 
Government, and led to many of them being forbidden 
on account of their Socialistic tendencies. 

The terrible famine of 1891-92 added fresh lustre to 
Tolstoy's name. Ho and his family w^orked unceasingly 
in 80U()-kitchen8 and barns, distributing food and clothes. 
No true leader lacks a following. Every oppressed sect 
or individual turned instinctively to Tolstoy for sympatliy 
and support, the most imiK)rtant case in iK>int being that 
of the sect of the Doukhobora. Early in 1891 rumours 
l)egan to reach headquarters of social and re- 
ligious excitement fermenting among the inhabit- 
ants of tlie Caucasus, and especially among the 
Doukhobors {q.v,). This people, numl^ring from fifteen 
to sixteen thousand, shan^ ^eir goods and property in 
common, and made laws of conduct for themselves, bsused 
on a simple form of religion unobscured by ceremonies 
or ritual. In these matters, and esi)ecially in refusing 
to serve as soldiers, they defied the governors of the Cau- 
casian provinces, so that as their numbers and strength of 
opposition to authority grew formidable, severe measures 
were put in practice for their suppression. Several of 
their leaders were exiled, and in 1895 some hundred of 
them were condemned to be enrolled for three years in the 
so-called “disciplinary regiment.” It was in that year 
that Tolstoy came in contact with them personally, and 


became deeply interested in them. He promptly identified 
himself wi& the agitation in their favour, and by his 
endeavours aroused eympathy for them in other countries, 
especially in England, where the Quakers, with whom 
they have much in common, espoused their cause. After 
many rebuffs from the Government, and many unavailing 
efforts to reach the kindly ear of the Tsar, the persecu- 
tion of the Doukhobors at length ceased, and they were 
allowed to emigrate. With the aid of the Quakers and 
other sympathizers, sufficient funds were collected and a 
remarkable exodus began. No less than 7500 persons 
left Bussia for Canada. It was in aid of these people 
that Tolstoy, wrote and published Eeevrrection. The 
attack on the Orthodox Church in this novel was prob- 
ably the chief cause which led to his formal excom- 
munication by decree dated 22nd February 1901, 

His religious views are best given in his own words : 
“ I believe in God, whom I understand to be a Spirit, to 
be Love itself and the Beginning of all things. 

I believe that the interpretation of the will of 
God is most clearly and most comprehensively ^ 
given in the teachings of the man Christ. But I consider 
it the greatest blasphemy to think of Christ as God and 
to worship Him as such. I consider that the true 
happiness of man consists in fulfilling the will of God, 
which is that we should love each other, and act towards 
others as we would they should act towards us. I believe 
there is but one means by which to nourish the growth 
of love — Prayer, not public prayer in churches, which is 
expressly forbidden by Christ (Matt. vi. 5-13), but private 
prayer, an example of which is given by Christ Himself.” 

Before attempting to define the powers and position of an author, 
it is host to pass in review the works which have led to his present 
t*eputation. Tolstoy the writer is a guide of unusual ^ ^ 

faithfulness to Tolstoy the man. The giudual evolu- 
tion of the reformer and preacher out of the brilliant * 
novelist is de8cril>ed in no pages so clearly as in his own. Child^ 
hood (1852), Bfyyhood (1854), and YovJth (1855-67) — Tolstoy’s first 
literary efforts— may be regarded as senii-autobiogranhical studies ; 
if not in detail, at least in the wider sense that all Iiis books con- 
tain pictures, more or less accurate, of himself and his own ex- 
jrariences. No plot runs through them ; they simply analyse and 
desoiibe with extraordinary minuteness the feeling of a nervous 
and morbid boy, a male Marie Bashkirtsefl'. They are tales 
rather of the development of the thoughts than of tne Ufo of a 
child, with a pale background of men and events. Tbe distinct 
charm lies in the siuceiity with which this development is repre- 
sented. Wo are introduced by the child, Nicholas Irtcnyev, to a 
numlxir of characters one after the other — father, mother, grand- 
mother, tutor, servants, and serfs ; and are led by him from the 
father’s study to the moming-room, and so on to the kitchen and 
the housckeei>er’8 closet ; and we catch, as in a magic crystal, the 
lifelike scenes on his waking— in the schoolroom — at his mother’s 
side. But the apparently unconscious change of the child’s mind 
into that of the youth— his budding though^ts, hopes, fears — ^form 
the true drama of the story. To these essays in spiritual auto- 
biography My Conjemon (1879-82) foims a continuation. It has 
jiasstiges of great |x»wer and vividness, but at times the morbid 
brooding over the meaning of life, so ficquent in these works, 
becomes tedious and tiresome. Of the state of mind which Tol- 
stoy calls ** nihilism” for want of a better term he gives a faith- 
ful picture. This “nihilism” is a desperate, and yet at times 
merely dreamy, mping for something to satisfy the soul ; a 
fatalistic inertia altematmg with spasms of feverish activily. 

The following quotation fVom the Oofjession shows the tangle 
into which tliese gropings ocoaaionally M : “All that men sin- 
oerely believe in must be true : it may oe differently expressed, but 
it cannot be a lie ; and consequently, if it seems to me a lie, that 
must be because 1 do not understand it” We can but recall what 
Goethe said of the fate of the Boraantics : “ Am wiederkauen aitt- 
lioher und religidBer Absurditaten zu erstioken.” But in the 
interim between Yauth and My Omfeeiion, a sucoesaion of brilliant 
{lerformanoes had placed Tolati^ in the fiont rank of the noveliats 
of the century. The Chmdce (1868), written round the theoiy 
that onlture is an enemy to happineaa, was followed by War am 
Peace (1864-69), which has been justly called a Buas&an ajdis. 
Within its pagea Tolstoy has marahalled a panmramio array of 
kinga, piinoea, and nobles, as they lived and moved during the 
times or the great Kapoleonio wars. There are ao many figures la 
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tii6 Piotons ^ innoh kaleidoMsopie colour and movement, that the 
apeetator often finds it difficult to follow the thread of the narra- 
« leading oharaotera all belong to the highest 

raaiML” ItuBBian society, whose circle— with its inflexible code 
of laws ind customs, and a vitiated mor^ atmo- 
sphere affeotiiig each member of it in a greater or less degree — 
Imhs them tc^ther. The interest centres not so much in any 
sin^e person as in the mum formed by four leading families of 
the grand monde’*— -tne Bostovs, Bezouohovs, Volkonskys, and 
the Kouragines— all bound together by common aims and interests. 
The men are eager to make a name and ex^oy life ; the women seek 
pleasure in gossip and romance. Peter Bezouchov and Prince 
Andr^ with natures dsentially difleront, but united by a love of 
truth, are the exceptions to this rule. Peter Bezouchov is one of 
Tolstoy's finest characterizations, drawn with a masterly hand. 
He is the embodiment of all that is good and bad in the Aussian 
temperament. On the one side there is the striving after an ideal 
and a capacity for solf-sacrificej on the other an absence of firmness 
and balance. Like Tolstoy himself, he is always in doubt as to 
what is right and what is wrong, as to the meaning of life and 
death, and, like him, can find no answer to these riddles. While 
Peter Bezouchov is a typical Russian, a very Tolstoy, Prince 
Andr^, if a less striking, is a more lovable ^rsonality. Upright 
and noble-minded, ho vet is unable to oast oil the chains of custom 
which have held him mim childhood. He too is constantly seek- 
ing mental rest and finding none. The love-story of Andi^ and 
Natasha Rostov, which runs through the novel, is a jioem in itself. 
Natasha is almost the only heroine Tolstoy has given us who wins 
our affections ; but even she, after many transitions, sinks to the 
level of the with no aim lieyorid the propagation and 

nurture of the race. There is something strained and abnonnal in 
all the characters in JFar and Peace; but it must bo borne in 
mind that Tolstoy winged his shafts not at men generally, but at 
that particular section of society to which ho himself by birth and 
association belonged. 

A long period of silence followed the publication of this novel, 
during which the world heard little of him. At length in 1873 he 

. issued the first ^larta of Anna Karenina, It is without 

JCmaiaM •• greatest production. The area of time and 

* 8^)ace in it, as in the preceding book, is large, but it 
has more continuity of action, and the principal characters are 
kept well in the foreground. It is a study of modem Russian life, 
in which the normal ^lassivity of unsympathetic conjugal relations 
is sharply contrasted with the transient omnipotence of passion and 
deep love. The hero and heroine are Count Wronsky, a young 
soldier in a crack regiment, and Anna Karenina, the wife of an im- 
portant official in the political world of St Petersburg. The parts 
of secondary heroine and hero are filled by Kitty Oherbatzky and 
her lover and ultinuitc husband, Levine. The central figure is of 
course Anna herself, an elegant and fascinating **mondaine." She 
is honest, frank, and well endowed by nature, and lias an innate 
striving , after truth and beauty in art and in life, but her early 
marriage with Karenina (who is double her age, reserved, and taci- 
turn), while Bociallv advantageous, has dulled and stunted her 
ideals. Ignorant of the meaning of love, she despises it, and it is 
not till she meets Wronsky that she realizes to the full the empti- 
ness of her existence. Wronsky, young, handsome, impassioned, 
recognizing no principle but his own desires, offers her the rich 
wine of life at a draught. She tastes it, after scant hesitation ; and 
then, flinging away her worldly position, deserting husband and 
child, she ^aius it to the dregs, only to find that poison lies in Uie 
cup. Anna and Wronsky have no true ideal to cling to. He, as 
their passion cools, finds the tie irksome and a hindrance to his 
career. She grieves for her lost and dearly-loved son, and^-frets as 
she sees that Wronsky’s devotion is waning, recognizing too late 
that he loved her chiefly for vanity's sake, that they are slipping 
daily asunder, and growing displeasing to each otlier. Her ]mRt 
life is closed to her, the future opens like an abyss. Tlie crisis has 
come, and swiftly obeying the impulse of her des[)air she seizes on 
death os her only weawn for wounding Wronsky and cutting 
the hopeless knot of her life. This pitiful end is lea up to step by 
step with microscopic troth and insight into the springs of human 
action. In the married life of Kitty and Levine, on the other hand, 
Tolstoy describes a state of happiness of a material nature— dis- 
agreements easily bridged over, and mutual interest in their chil- 
dren and the pleasures of the country. Levine is the Tolstoy of 
fiction. The improvement and development of his estates, the life 
of a country squire, fall to satisfy him. The death of his brother, 
the birth of his child, awaken his mind to the problems of exist- 
ence, and he is plunged in melancholy. Finally, relief comes to 
him witii the woras of a peasant who nids him ** live for his soul 
and for his God.” Thereupon Levine exclaims, ** I have discovered 
nothing. I have simply emned my eyes to what I knew already ; 
I have coma to the recognition of that power which formerly gave 
me life and which renews life in me to-day. I am fteed from error ; 
I recQinuze my master.'* And the novel ends with the eflheing of 
the intellect m a cloud of happy mysticism. 


The Kreutser SwuUa, published in 1890, created a profound im- 
pression. Many who were previously unacquainted with Tolstoy's 
work read this stoiy of love, jealousy, and revenge, and 
were dumbfounded by its boldness. It is a startling 
advance upon Famuy Happiness, published thirty 
years earlier. Society mnerally, and Russian society in parti- 
cular, is ruthlessly condemned for its views on marriage and its 
attitude towards the vexed question of the i-elatioiis between man 
and woman. It is also a stem indictment of music as a debasing 
ai*t. Marriage, Tolstoy says, can only be condoned if spiritinu 
sympailty exists, and then only as the means to the continuance 
of the i-ace ; otherwise it is a breach of true morality. The 
“motive” of the Smiata is that the ideal we should strive after 
is a life where the spiritiml penetrates and pervades everything, 
and where all that is carnal is eliminated. Driven to its logical 
conclusion, the SmuUa is the condemnation of maiTiagc. But in 
the “Soquol’* to the HonxUa Tolstoy adds that great ideals are 
always uiiattaiuable, and attimis that no man can know, whilst 
yet striving, how nearly ho aj»j)roaches them. He is only con- 
scious of liis deviations. 

The views of culture forming the basis of The Cossacks 
are yet further elaborated in irhat is Art? (1898), a sweeping 
critioism of the idnlosojfiiy of jvsthetics, to which he , 
had devoted fifteen years of tliouglit. The reformer’s 
conclusions condemn the art to which those very eon- ^ 

elusions owe their authority. He dismisses as inadequate the 
theories whicli define art as the pursuit of beauty, whether Ixjauty 
be regarded with Shelley and Hegel as an upjtroximation to aruhe- 
ty|Nil i>erfection, and thus allied to God and goodness, or with Kant 
os that which gives disinterested ideasure. Tolstoy sets forth his 
own view that art is a human activity which uiiiis at the transmis- 
sion of emotion. Ho proceeds to nanw tlie definition by demand- 
ing that the emotion miall be actually felt, and shall belong to the 
highest feelings to which men can rise, Tnie art must iqiiteal 
to the religious perception of the brotherhood of man, and it must 
find universal response. He asserts tliat all exclusive art is Itad 
art, and that such subjects as sexual love, iMitriotism, and religious 
devotion sliould be avoided. The theory postulates a universal 
art which shall ignore universal human nature. Tolstoy’s doctrine 
is indeed a surprising medley of contradictions and arbitrary as- 
sumptions. As sincere iconoclasm the book is interesting, but can 
liaraly be constructively helpful to tlie lover of art. 

Toluca- See Mexico (State). 

Tomausdw MazowieokI, or Tomabz^w 

Fabeyczny, an industrial town of llussian Poland, in the 
government and 41 miles N.E, of llui town of Piotrkdw. 
It has large woollen mills, steam flour-mills and mechanical 
works, and is rapidly developing. Population (1897), 
21,041. 

TOffYipklnSVillOp formerly a village of Richmond 
county, New York, U.S.A., and since 1st January 1898 
a part of Richmond borough, one of the five borouglis 
constituting New York City. It is on the eastern shore 
of Staten Island, just al)ove the Narrows of Now York 
harlwur. The population is not separately returned by the 
census. 

Tonnskf a Russian government in west«^rn Silxsriai 
extending from the Chinese frontier to about 60" N., 
with Somijialatiusk on the S.W., Tobolsk on the N.W., 
and Yeniseisk on the N.E. It has an area of 331,159 
square miles, including the Altai region ; and its jKipula- 
tion, which was 1,134,760 in 1882, has rapidly increased, 
chiefly through immigration, until in 1897 it numbered 
1,929,092 (domiciled only), of whom 958,312 were women, 
and 128,503 lived in towns. The bulk of the population 
(90 per cent.) is Russian, the remainder being Ostyaks, 
Mordves and Zyrianes, Tatars (mostly found in tJio 
Altai), Teleuts and Telenguts (I^longing tlie Mon- 
golian stem, also chiefly found in tlie Altai), and nomad 
Samoyedes (representing a mixture Ixstween the Samo- 
yedes and the Ostyaks, and found along the Ob river 
and its tributaries). The immigration during the years 
1888 to 1896 varied from 13,000 to 34,000 per annum. 
Now that the Siberian railway has been built, it is on the 
increase. 

S. IX. — 47 
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Since the opening of a uniyenity at Tomsk education has nu^ 
notable progrese, and there were in 1897 1486 primary echools with 

88.000 pnpQs, and 18 secondary or middle schools. Agrionlturo is 
the chief occupation of the people, and excellent crops are obtained 
in the southern portions or the province, especially in the Altai. 
Ko less than 4,083,500 acres were under cereal crops in 1900, 
and the average yield in 1896-99 was 4,702,000 owt. of lye, 

10.684.000 cwt. of wheat, 7,155,000 cwt of oats, 1,040,000 
owt. of barley — all cereal crojw, 24,802,000 cwt. ; also 8,868,000 
owt. of jjotatoes. Kitchen gardening is well develrrped in the 
south, and some tobacco is also grown, but of inferior quality, 
lliere is an experimental farm, and the different agricultural 
societies are making considerable efforts to bring improv^ o^oul* 
tural implements into more general use. Cattle-breeding u very 
important, and butter-making in model dairies, partly co-opera- 
tive, has taken a great extension ; butter » already exported 
from Tomsk to western Kurope. There were in the province in 
1896 1,747,000 horses, 1,628,000 horned cattle, 2,227,600 sheep, 
100,600 goat^ and 452,000 pigs. Apiculture is very genend, 
and it is estimated that there are more than 660,000 bsehives 
in the province ; the export of honey and wax is considerable. 
An attempt to acclimatize the mulberry tree has been made at 
Tomsk University, and it has been found that though no fruit is 
obtained, the bushes are capable of being used for breeding silk- 
worms. Hunting is common, especially in the Nai^ region, 
and the gathering of oedar-nuts is a trade of some importance 
(about £5000 wonh a year). Fishing gives occupation to nearly 
5000 persons, and mining to some 9000. The latter is especially 
develoiied in the Altai and in the Kuznetsk district, where gold 
and coal are obtained. Gold was extracted in 1897 to the amount 
of 2274 kilogrammes, silver 4563 kilogrammes, copper 213 tons, 
pig iron 1540 tons, iron 1097 tons, coal 22,440 tons, and salt 15,200 
ions. Industries are beginning to develop, and there were in 1898 
1890 factories, chiefly small, snowing aggregate yearly returns of 

8.442.000 roubles. The most important establishments are distil- 

leries, breweries, tanneries, match factories, and iron-works. The 
Siberian railway has its own large carriage works on the Ob. A 
considerable trade is carried on, especially in grain and animal 
products, and the sixty-eight animal fairs show returns alK)ve 
7,000,000 roubles. Tlie inner navigation on the Ob is very active 
(about 250,000 tons are carried every year), and is maintained by 
120 steamers (7750 horse-power) and 880 bar^s, representing an 
aggregate tonnage of 274,000 tons. The exterior trade with China 
is on the increase and Biysk has become an imjiortant centre. 
The government is divided into six districts, the chief towns of 
which arc Tomsk, Barnaul (29,408), Biysk (17,206), Kaiiisk (5858), 
Kuznetak (20,656), and Mariinsk (8800). The villages of Novo- 
Hikolaevsk (16,000) and Krivoschokovo, both near the spot where 
the railway crosses the Ob, have otowu up with an American 
rapidity ; so also have Tatarskaya, Karachi, Kainsk, Taiga, and 
8u4jenka, towns on the railway, (p. A. K.) 

ToiflSkp the capital of the above province, on the 
Tom river, ^ miles from its junction with the Ob. It is 
connected by a braiicli railway 54 miles long with Taiga, 
on the trans-Siberian railway, and is 1780 miles by 
rail from Samara. Its population, which was 31,380 in 
1884, numbered 52,430 in 1897. It has now a univer- 
sity, a cathedral, a rich library, a number of lyceums 
for boys and girls, a theological seminary, various schools 
for the clergy, four professional schools, three public 
libraries, one' of which is free, a society for popular educa- 
tion (established since the foundation of the university 
and displaying great activity), a number of philanthropic 
institutions, scientific societies (naturalist, geographic, 
medical, musical, &c.), and two news^mpers. It was 
believed that when the trans-Siberian railway was built 
Tomsk would lose its imjK>rtance as the great entrepdt 
for the storing of goods for distribution throughout Siberia. 
The contrary, however, has been the case. A great num- 
ber of important firms have opened storehouses^ and the 
quantity of go^s shipped on the Siberian rivers is 
steadily increasing. The distilleries, tanneries, candle 
works^ match factories, &c., are insignificant, and show a 
yearly return of only about one million roubles ; neverthe- 
less Tomsk remains a centre for the economical, industrial, 
and intellectual life of western Siberia. Its activity in this 
respect will be increased with the extension of the uni- 
versity and the opening of the technical institute, veterinary 
institute, mining school, and theological academy. « 


Tofflfliwajldaf a village of Erie county, New 
Tork, n.S.A., on the east bank of the Niagara river, at 
the western termination of the Erie Canal, in the westom 
part of tile state, at an altitude of 576 feet. Its site is 
level and its plan irregular. It has considerable manu- 
factures, now in course of development owing to the 
introduction of power from Niagara Falls. Four railways 
enter the city— -the Erie, the Lehigh Valley, the New 
York Central and Hudson Biver, and the Wabash. 
Population (1880), 3864; (1890), 7145 ; (1900), 7421, of 
whom 1834 were foreign-bom. 

Tonsat or Fbxbnbly Islaitos (so named by Captain 
Cook, but now universally known by their native name, 
Tonga), lying in the South Pacific, about 350 miles S.S.W. 
of ^moa and 250 miles E.S.E. of Fiji. The climate is 
healthy for Europeans, being dry and cool as compared 
with that of Samoa and Fiji. A cyclone which devastated 
Yavau in April 1900 was the most destructive ever re- 
corded in the group, but hurricanes are rare. In 1886 
there was a serious volcanic eruption in the outlying island 
of Niua fo’ou, and at the same time Falcon Beef, normally 
awash at high water, discharged sufficient scorisB and 
pumice to form a new island 50 feet high. In 1898 
the island had been washed away, but in 1900 H.M.S. 
Porpoise found that a solid core of black rock had been 
extmded 6 feet above high water. All the volcanoes in 
the group were then quiescent. The average rainfall for 
the year is about 80 inches, the greatest rainfall in one 
day being 4*56 in 1890. Earthquakes are not infrequent. 
The people, a branch of the Polynesian stock, are the 
most progressive and most intellectual in the Pacific 
Islands, except the Hawaiians. Their path towards 
|}olitical liberty has been thorny. In 1875 King George 
Tubou, acting on the advice of the Wesleyan missionaries, 
absolved the natives from the service tenures which were 
the equivalent for rent for their lands, and granted a 
“constitution,” with a triennial parliament in which 
an equal number of hereditary chiefs and elected repre- 
sentatives have seats. A cabinet, a privy council, and 
an elaborate judicial system were established, and the 
cumbrous machinery was placed in the hands of a “ prime 
minister,” a retired Wesleyan missionary, who induced 
the king to break off his connexion with the Wesleyan 
})ody in Sydney, and to set up a state church. Persecu- 
tion of members of the old church followed, and in 1889 
the missionary-premier had to be removed from the group 
by the High Commissioner. He afterwards returned to 
initiate a new sect called the “ Free Church of England,” 
which for a time created further divisions among the 
people. There are now five churches in Tonga, the Free 
Wesleyans (14,000), Wesleyans (2000), Roman Catholica 
(2731), Seventh Day Adventists (50). A few natives 
belong nominally to the Anglican Church. King George 
Tubou died in 1893, at the age of 96, and was succeeded 
by his great-grandson under the same title. Since the 
change of rulers the central Goveniment has become 
perceptibly weaker, but the fear of annexation by one of 
the Great Powers has hitherto prevented open resistance. 
The king has a bodyguard of thirty men. The abandon- 
ment of the old patriarchal form of government has not 
proved beneficial to the people, who, having lost respect 
for their chiefs, now respect no one. Unable to obtain 
the services of the community for building tixeir houses, 
they live for the most part in wretched hovels. The popu- 
lation decreased slightly during the decade 1890-19(X), 
thou^ the returns furnished by the native Govern- 
ment show it now to be increasing. Natives in 1890 
numbered 19,085; in 1899, 19,081, in addition to 80 
Europeans and 260 “others.” While under the control 
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of Europews the TongMis have diovm some aptitude for 
administration ; they fail when left to themselves. They 
pick up superficial and showy acquirements with astonish- 
ing ease^ but they seem to be incapable of mastering any 
subject. They write shorthand, but speak no English; 
they have a smattering of higher ma&ematics, yet are 
ignorant of book-keeping. Their government^ effective 
enough when dealing with natives, breaks down in all 
departments concern^ with Europeans, and b^mcs the 
prey of designing^traders. Their ambition is to rank 
as a civilized state, and the flattery lavished on them by 
their teachers has spoiled them. That they are a law- 
abiding and easily-governed people is shown by the fact 
that they pay a poll-tax of nine dollars, besides customs 
duties of 10 per cent, ad valorem,. 

Copra, bananas, and oranges are the principal exports; the 
export of copra might be quadrupled wore the islands systemati- 
cafiy planted with cocoonut trees, but since every tax-payer holds 
his land at the will of the Government, there is no fixity of tenure 
to encourage improvements. The imports and exports fluctuate 
considerably, as the following table shows 


Year. 

Imports. 

Exports. 


£ 

a 

d. 

£ 

a 

d. 

1888 

60,186 

7 

6 

68,837 

3 

8 

1890 

29,560 

3 

8 

46,492 

6 

2 

1896 

87,240 

1.6 

4 

118,279 

6 

4 

1899 

73,314 

17 

9 

71,316 

17 

6 


Ko returns of revenue and expenditure are furnished by the 
Government, h\it the estimates provide for an annual expenditure 
of about £24,000, and there are neither debts nor a balance in the 
treasury. English, German, and American coina^ is current, 
accounts being kept in dollars reckoned at four shillings. The 
wisdom of the late king in refusing to alienate an acre of land 
except upon lease has resulted in Tonga having been the last 
native state in the Pacific to lose its independence. In May 1900 
the group became a British Protectorate under the native flag, tlie 
appointment of the consul and agent being transferred to the 
Government of Now Zealand. There is a good code of law, drafted 
upon the model of the Indian Penal Code. 

Authorities. — Cookes Voyages , — Martin. Mariner's Account 
M the Tonga Islands, Edinburgh, 1827.— D’Entrecasteaux. 
La Rechordi/e de la Firouse, Paris, 1797.— Vakon. Four Years 
at TongcUabu. London, 1816. Dumont D’Urville. Voyage de 
I* Astrolabe, Paris, 1887.— Wilkes. Narrative qf the United idtates 
ExpUrrirgg Expedition, London, 1863. — Waldboravb, in E, Q. S, 
Journal, 1860. — West. Ten Years in South Central Polynesia, 
London, 1866. — Palmer. Tonga and the Friendly Islands, 
London, 1866.— Erskine. The Islands of the Western Pacific, 
London, 1863.— Russell. Polynesia, Edinburgh, 1843.— Thom- 
son. inversions of a Prime Minister, London, 1894. — Beeves. 
Brown Men and Women, London, 1898.— Thomson. Savage 
Island, London, 1902. (b. H. T.) 

Tongrklng^ (in French, Tonquin or Tonkin), the 
northern division of the kingdom of Annam, forming an 
integral part of French Indo-China, extending 250 miles 
from north to south between 20" and 23* 20' N., and 400 
miles east to west between 1 02* and 108* E. The combined 
territories of Tongking and Annam form the “kingdom 
or empire of Annam.” Actually, however, the protectorate 
of Tongking approaches nearer to direct administration 
than that of Annam proper, where the conditions of the 
protectorate are more closely observed. It is the court of 
Hu^ which appoints and recalls, subject to the approval of 
the governor-general, native officials, whose salaries are 
paid by the court. Formerly the king of Annam was re- 
presented in Tongking by a viceroy (kinhJuoc), Since 
1897 this post has been abolished, and the Annamese 
officials are directly under the control of the Resident- 
General, who until 1891 was the chief personage of Indo- 
China. Ckmhin-China, however, held first rank for wealth 
and prosperity; but Tongking, with its population of about 
12,0^,000 and its situation on the southern frontier of 
China, must acquire great importance in the future. 
France is putting forth here her strongest effort towards 


colonization. The railway line from Hanoi to the Chinese 
frontier, vid Fhu-Lang-Thuong and Langson, will terminate 
at the Canton river. The great bridge, about ^ mile long, 
across the Red River at Hanoi has been completed. The 
Red River railway, which is to run to Yunnan, has been 
laid as far as Yidtry, passing through Sontai. The linos 
from Hanoi to Haiphong and from Hanoi to Ninh-binh 
(to be prolonged to Hu4) are under construction, and 
other lines are jirojected, including one from Tourane to 
Kwang-tri and Hu6, and another between Hu4 and Saigon. 
Roads have been opened, and are maintained by the 
provinces through which they run ; for example, those 
between Annam and Laos, lower li^s more especially. 
Important public works have been carried out, the docks 
at Haiphong enlarged, and canals deejKjncd and opened. 
The imports of Tongking in 1900 were valued at 
JC2,552,000. The local budget for 1901 was estimated 
to balance at j£4, 197,950 (revenue and exptmditurc). 

Local Adniinistraiion.-~hoGn\ Administration on a communal 
basis exists. The institution of the niandannato roniains intact. 
The vacancies are filled on a most democratic system, by means 
of selection. The nriinary school, in which the jmpils learn only 
dunose writing ana the }>recepts of Confucius, stands at the base 
of this system. Then succeeds a half-yearly examination, by 
means of which are selected those eligible for the course of higher 
education given at the ca^utal of the province in a school under 
the direction of a doe-hoi, or ins^^ector of studiim. Finally a OTeat 
triennial comj^ietition decides tlie elections. The enndidate wiiose 
work is notified as tres Hen is admitted to the examinations of 
the diidi-thi — which qualifies for the title of doctor and the 
holding of the highest oHicos. The note Men against a candidate 
gives him a second-class certificate entitling him to nomination 
as j>hu, prefect, or huyen, sub-prefect, as vacancies occur. The 
education of a mandarin includes local history, cognizance of the 
administrative rites, customs, laws, and prescriptions^ of the 
country, the ethics of Confucius, the rules of good breeding, the 
ceremonial of official and social life, and the practical ac(juire- 
inents necessary to the conduct of public or private business. 
Annamese learning goes no farther. It includes no scientific 
idea, no knowledge or the natural scioneos, and is characterized 
by the most absolute ignorance of even the most rudimentery 
instruction conveyed in a European education. The complications 
of Chinese writing greatly hamper education. The Annameso 
mandarin must be acquainted with Chinese, since ho writes in 
Chinese characters. But the character being ideographic, the 
words which express them are dissimilar in the two languages, 
and official text is road in Chinese by a Chinese, in Annameso by 
an Annameso. The very intricacy or those institutions conduces 
to their iiersisteuce. Chinese writing remains the only one in 
practical use. In other matters the mandarins have resigned 
themselves to the French regime. For several years, apart from 
the commercial and industrial movement which has so greatly 
developed in Tongking (ond which includes the manufacture of 
matches, glass, and furniture, the 8])iniiiiig of cotton and silk, 
mother-of-poari inlaying, &c.), a considerable agricultural move- 
ment has arisen, riantations of cott'ee, cocoa, cotton, mulbori’y, 
Ac., are making rapid progress. The chief towns, Ilaiioi, 
Haiphong, and Ninh-binh, nave increased in poimlatiou and 
extended their bounds. (See Hanoi and Haiphoncj.) 

The changes in Annam are in no sense as important, though 
Hu6 has increased. The total poimlation is estimated at over 
6,000,000, but there are very fow' Europeans. The iwrt of 
Tourane, however, lias become the centre of an important com- 
mercial movement ami the town (a nuinicijiality) has a population 
of 100 French, 200 Chinese, and 4000 natives. Coal is worked 
in the district. The king of Annam, Prince Bua-Lan, was liorn in 
1879 and prcxilaimed cmjieror under the title of Than-Thui on Hist 
.January 1889, after the death of the emiieror Ding-Khank three 
days before. Very ai^tive and open-minded, he has greatly 
modified the old Court customs and rendered himself accessible — 
whereas the king of former times was only to bo seen from afar, 
in ceremonial ritual. Ho even visited tne governor-general at 
Saigon in December 1897, and the Saigonese were privileged to 
behold the emperor of Annam riding on a bicycle. Tlie local 
budget of Annam since the creation of a budget-general of Indo- 
China is somewhat straitened. It w'm estimated for 
2,081,416 piastres, receipts and expenditure. (See also Cochin- 
China and Indo-China.) (j. M. a. i>k l.) 

TOfflkf a native state of India, in the Rajputana 
Agency. It consists of six iaolatcil tracts, s^nno of which 
are under the Central India Agency. Area in Rajputaia, 
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1415 square miles. Population (1881), 170,179 ; (1891), 
198,934, shoving an increase of 17 per cent.; a^rage 
dencdty, 141 persons per square mile. Population in 
Central India (1881), 167,850 ; (1891), 181,135. Popula- 
tion of both tracts (1901), 273,035. The gross revenue in 
1896-97 amounted to Hs. 17,0 1,23 7,, of which Ils.3,10,000 
was derived from loans. Of the expenditure, R8.97,903 
was directly devoted to famine relief and Bs. 39,000 to 
public works. No tribute is imyable. 

There were 13 schools, with 857 pupils. The chief, whose title 
is Nawab, is u Maliorinnedan of A^iiaii descent. The founder of 
the family was Arnir Khan, the notoiious Pindaii leader at the 
boginniuL' of the 19th century, who i*eceivod the present tenitoiy 
on submitting to the British in 1817. The state is now well 
administorod, tlio settlement of the land revenue and {lublio works 
being each under a British official. The minister, Sahibzada 
Obeidullah Khan, C.S.I., was deputed on political duty to 
IVshawar during the Tirah cam;>aign of 1897. A railway is now 
being constructed, with the help of a loan from Gwalior, in the 
outlying division of Chabra, on which 8740 persons obtained 
labour auring the famine of 1896-97 ; and feeder roads are being 
made to railway stations in other parts of the state. Distress was 
again caused by drought in 1899-1900. The town of Tonk is 
situated 1462 feet above the sea, midway between Jaipur and 
Buudi, near the light bank of the river Baiias. Population 
(1881), 40,726 ; (1891), 46,060 ; (1001), 38,641. It is surrounded 
by a wall, with a mud foil. It has a liigh school, the Walter 
female hospital, under a lady 8U]ierintendont, and a liospital for 
males. 

Tonnft8f0« — The mode of ascertaining the tonnage 
of merchant shijis is settled by the Merchant Ship])ing 
Acts. But before explaining the method by which this 
is computed, it is well to remark that there are several 
tonnages employed in different connexions. Displojcenient 
iminutje is that which is invariably used in respect of war- 
ships, and is the actual weight of water displaced by the 
vessel wliose tonnage is being dealt with. Men-of-war are 
designed to carry all their weights, including coal, guns, 
ammunition, stores, and water in tanks and in boilers, at 
a certain draught, and the tonnage attributed to them is 
the weight of water which at that designed draught they 
actually dis])lace. This disjilacement tonnage is therefore 
a total made up of the actual weight of the ship’s fabric 
and that of everything that is on board of her. It tan be 
found by ascertaining the exact cubic space occuinod by 
the part of her body which is immersed (including her 
rudder, propellers, and external shafting) at the draught 
under consideration in cubic feet, and dividing this by 35, 
since 35 cubic feet of sea water weigh one ton. Of course 
there is nothing to prevent displacement tonnage from 
being used in describing the size of merchant ships, and 
iude^ in regard to the {x^rformances of fast steamships 
on trial it is usual to give their draught on the occasion 
when they are tested, and to state what w*as their actual 
displacement under these trial conditions. But it is 
obvious, from what has l)een said as to the components 
which go to make uj> the displacement at load draughty 
that this tonnage must, in resjiect of any individual ship, 
be the greatest figure which can be quoted in regard to 
her size. It is usual for dues to be assessed against mer- 
chant vessels in resi)ect of their regUttred tonnage. This 
must therefore be fixed by authority, and at present vessels 
are measured by the officer of customs according to the 
rules laid down in the second schedule to the Merchant 
Shipping Act, 1894. As will be seen from the explana- 
tion of the method adopted, this is a somewhat arbitrary 
process, and even the gross registered tonnage affords little 
indication of the actual size of the ship, whilst the under- 
deck and net tonnages are still less in accord with the 
extreme dimensions. 

As to UngOifw tomage^ tilie measurements start with 
the tonnage dei^, which in vessels with less than three 
decks is the upper, and in vessdbi of three or more 


decks is the second from below. The len^^ for ton- 
nage is measured in a straight line along this from 
the inside of the inner plank at the bow to the inside of 
the inner plank at the stern, making allowance for the 
rake^ if any, which the midslup bow and stem timbers 
may have in the actual deck. When this is measured it 
is apparent into which of five classes the ship’s tonna^ 
length places her. If she be under 50 feet in length sne 
falls into the first class, while if she be over 225 feet in 
length she falls into the fifth class, the remaining three 
classes being intermediate to these. Vessels of tiie first 
class are measured as in four equal sections, and vessds 
of the larger class as in twelve equal sections, according 
to their length. Then at each of the points of division so 
marked off tramveree areas are taken. This is done by 
measuring the depth in feet from a point at a distance of 
one-third of the round of the beam below the tonnage 
dock to the upper side of the floor timbers. Where l£e 
vessel has a ceiling and no water-ballast tanks at the jioint 
of measurement, 24 inches is allowed for ceiling. But 
where there are such tanks the measurement is taken from 
the top of the tank and no allowance is made for ceiling, 
whether there in fact bo any or not. If the midship 
depth so found exceeds 16 feet, each deptli is divided 
into six equal parts, and the horizontal breadths are 
measured at each point of division and also at the upper 
and lower points of the depth, extending ‘each measure- 
ment to the average thickness of that part of the ceiling 
which is ))etween the |K)ints of measurement. They are 
tlien numbered from above^ and the second, fourth, and 
sixth multi] >lied by four, whilst the third and fifth are 
multi 2 died by two. The products are then added to- 
gether. To the sum are added the first and the seventh 
breadths. This total having been multijilied by one>third, 
the common interval between the breadths, the resultant 
is the transverse area. The transverse areas so obtained 
at each |x>int of the vessel’s length are numbered from 
the bow aft. Omitting the first and last, the second 
and every even area so obtained are multiplied by four, 
whilst the third and every odd area are multiplied by 
two. These products are added together, as are also 
those of the first and last areas if they yield anything, 
and the figure thus reached is multiplied by one-third 
of the common interval between the areas. This product 
is reckoned as the cubical capacity of tiie ship in feet 
When divided by 100 the result is the registered uinder- 
deck tonimge of the ship — subject to the additions and 
deductions ordered by the Act. Directions of a kind 
similar to those already set out are given whereby 
the tonnage in the s|>ace enclosed between the tonnage 
and u])]>er decks may be ascertained, and also for the 
measuring of any break, }xx)p, or other pennanent closed- 
in Bi^ace on the upi)er dock available for stores, and 
the aura of the cai)acity of these must be added to the 
under-deck tonnage to arrive at the gross regisUred 
iovmage. But an express proviso is enacted ^t no 
addition shall be made in respect of any building erected 
for the shelter of deck passengers and approved by the 
Board of Trade. In the process of arriving at the net 
Umvage the main deduction allowed from the gross tonnage 
is that of machinery space in steamships. The method of 
measurement here is similar to that by which the under- 
deck tonnage is reached. Where the en^nes and boilers 
are fitted in separate compartments, each com|)artiiient b 
measured separately, as b the screw shaft tunnel in the 
case of steamships propelled by screws. The tonnage of 
these spaces b reckon^ not from the tonnage dedc, but 
from the crown of the spacer whilst if it has previously 
been reckoned in ^e gross tmuiage, there may be an 
allowance for the space above the crown, if endosed for 



T O N N A Y-0 H A R 

the nmchinery or for the admission of light and air. 
Allowances are only made in resp^t of any machinery 
space if it be devoid solely to machinery or to Ught and 
air. It most not be used for cargo purposes or for cabins. 
Further^ by the Act itself in the case of paddle steam- 
diips, where the machinery space is above 20 per cent, 
and under 30 per cent, of ihe gross tonnage, it iss allowed 
to be reckoned as 37 per cent, of such gross tonnage; 
whilst similarly, in the case of screw steamships, where 
such machinery sps^^e is over 13 per cent, and under 20 
per cent, of the gross tonnage, it is allowed to bo reckonod 
as 32 per cent. Further deductions are also made in 
respect of space used solely for the accommodation of the 
master and the crew, and for the chart-room and signal- 
room, as well as for the wheel-house and chain cable 
locker and for the donkey-engine and boiler, if connected 
with the main pumps of the ship, and in sailing vessels 
for the sail locker. The space in the double bottom and 
in the water-liallast tanks, if these be not available for the 
carriage of fuel stores or cargo, is also deducted if it has 
been reckoned in the gross tonnage in the hrst instance. 

From the rules above laid down it follow's that it is 
possible for vessels, if built with a full midship section, 
to have a gross registered tonnage considerably below 
what the actual cubical capacity of the ship would give, 
whilst in the case of steam tugs of high power it is not 
unprecedented, owing to the large allowances for macliinery 
and crew spaces, for a vessel to have a registered net 
nage of nil, 

Suez Canal dues being charged on what is practically 
the registered tonnage (though all deductions permitted 
by the British Board of Tr^e are not accepted), it is 
usual, at all events in the British navy, for warships to 
be measured for what would be their registered tonnage if 
they were merchant ships, so that in case they may wish 
to pass through the Canal a scale of j^uiymcnt may be 
easily reached. But such tonnage is never spoken of in 
considering their size relative to other vessels. 

Two other tonnages are also made use of in connexion 
with merchant ships, es])ecially when si^ecifications for 
vessels are being made. The hrst of these is nieamrefimnt 
capacity. This is found by measuring out the true cubic 
capacity of the lif»lds, whereby it is found w^hat amount 
of light measurement goods can be carried. The second 
is deadweight cainicity. This is generally given as ex- 
cluding what is carried in the coal bunkers, and it is 
therefore the amount of deadweight which can be carried 
on the holds at load draught when the vessel is fully 
charged with coals and stores. (b. w. g.) 

Tonnay-Oharante. See Eochefort. 

TftflSbarflfi a fortified seaport town of Norway, 
county of Jarlsberg and Laurvik, situated on a bay on the 
south coast, hear the entrance to Christiania Fjord, 72 
miles by rail south by west of Christiania. It is one of 
the most ancient towns in Norway. It is now the head- 
quarters of a sealing and whaling fleet (100 to 120 vessels 
of an aggregate of 10,000 tons), which employs approxi- 
mately 2000 men. The principal industries are refineries 
for preparing whale and seal oil, and saw-mills. There is 
a trade of yearly value of about £300,000. Tonsberg 
possesses a mercantile fleet of close upon 224,000 tons 
(over 160 vessels). Population (1886), 7034; (1891), 
7216; (1900), 8620. 

Taal6| John Lawrence (1832 ), English 

actor, was bom in London, 12th March 1832. His strong 
leankgs towards Ihe sta^ led him to abandon a com* 
mmial career when he was twenty, and to make his first 
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public appearance at a benefit performance at the Hay- 
market in July 1862. In this he was so successful that 
he obtained an engagement at the Queen’s Theatre, 
Dublin, where he b^ame popular. After other engage- 
ments at Belfast, Edinburgh, and Glasgow, he appeared 
ill London, in 1854, at the St James’s Theatre, in “low 
comedy” characters. His reputation grew rapidly, and 
when Webster tmdertook the management of tlie Adelphi 
in 1858, Toole was engaged as his leading comedian. It 
was about this time that he first met Henry Irving, and 
began a lifelong friendship with him. Some five years at 
the Adelphi were followed by engagements at the Queen’s 
Theatre (where the comiiany included Charles Wyndham, 
John Clayton, Henrietta H^son, and Henry Irving) and 
the Gaiety. In 1874 Toole undertook an American tour 
with considerable success, and reappeared at the Gaiety 
in 1876, In 1879 he became manage^r of the Folly 
Theatre, which he subsequently re-christened (in 1882) 
Toole’s Theatre, and managed it until severe ill-health 
conqiellod him to retire from the sttige in the. autumn of 

1895. In 1890 ho made a most successful tour through 
the Australian colonies. Besides a remarkable fund of 
drollery, exploited to the full in such parts as Paul Pry, 
Spriggins in I^i On Parle Fran^ain^ or “ (^liawles,’^ 
Toole’s powers of acting always included a considerable 
command of 2 »athos, as ho showed in characters such as 
Caleb Plummer, Micdiael Garner in Dearer tluin Life, or 
Uncle Dick in Uncle ]Jkk\ Darling ; while those who 
saw liim in PafW Vlawdian and Stagedora will have a 
delightful recollection of his talent for travesty. His 
last public appearance was made on 28th Heptember 

1896, at his own theatre, 

ToOWOOmbaiy a town of Queensland, Australia; in 
the county of Aubigny, 76 miles by rail west hj north 
of Ipswiidi. It is the centre of pojmlation for the 
pjistoral and agricultural district of Darling Downs, 
which is occupied by a desirable class of settlers. A 
t<.)wn hall, school of arts, theatre, and library were 
erected in 1900 at a cost of £10,000, and waterworks 
have been constructed. Vineyards are cultivated in th(j 
suburbs by a German colony numbering about 1000, and 
largo quantities of wine are made. Altitude, 1 960 feet. 
Mean temperature, year, 61" F. ; January, 71 '6"; July, 
48*2"; rainfall, 45*63 inches. I’opulation (1891), 7007; 
(1900), 9137. 

Top0kS^ a city of Kansas, U.S.A., ctijutid of 
Sliawnee county and of the state, on the Kansjis river, 
in the eastern i)art of the state, at an altitude of 886 
‘feet. The city is regularly laid out on a fairly level 
site, is divided into six wards, has water-supply and 
sewerage systems, and its business streets are paved, 
mainly with brick and asphalt. It contains many fine 
buildings, among them tlie United States Government 
building, the capitol, the court-house, and several fine 
business blocks. There are five railways — the Atchison, 
Topeka and Santa ¥6 (which has offices and workshojm 
here) ; the Chicago, Hock Island, and Pacific ; the Leaven- 
worth and Tojjeka ; the Missouri Pacific ; and the Union 
Pacific — which give the city a large traffic. In 1900 there 
were 399 manufacturing establishments, with a capital 
of $3,891,531. They employed 3758 hands, and the 
duct had a value of $9,977,605. The chief industry is 
flour-milling, the product of which was $2,188,034. The 
assessed valuation of real and personal property was in 
1900 $11,728,525, indicating a very low rate of assess- 
ment. The net debt was $922,040, and the rate of 
taxation was $46*00 jier $1000. Topeka is the seat of 
Washburn College, a Congregational institution opened 
in 1866, which in 1899 had a faculty numbering 18 and 
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waa attended by 228 students, 86 of whom were women. 
Pojndation (1890), 31,007; (1900), 33,608, of whom 
3201 were foreign-l^m and 4807 negroes. 

Topsllus. Zakris [or Zachariab] (1818-1898), 
after the death of Runeberg by far the most pro- 
minent writer of Finland, was bom at Kuddnas, near 
Nykarloby, on the 14th of January 1818, He was the 
son of a doctor of the same name, who was distinguished 
as the earliest collector of Finnish folk-songs. Topelius 
became a student at Helsingfors in 1833, and remained 
connected with that university for the rest of his life, being 
made professor in 1863 and receiving in succession all the 
academic distinctions open to him. Quite early in his 
career, by the side of his constant tutorial and professional 
work, ho began to distinguish himself as a lyrical poet, 
with the three successive volumes of his Heather 
Jiloseoms (1845-54). The earliest of his historical 
romances was The Duchese of Finland^ published in 
1850. He was active in journalism also, and w^as editor- 
in-chief of the Udningfore Gazette from 1841 to 1860. 
In 1878 Topelius was allowed to withdraw from his 
professorial duties, which he began to feel irksome, but 
this did not sever his connexion with the university; it 
gave him, however, more leisure for his abundant and 
various literary enterprises. Of all the multifarious 
writings of ToimsUus, in jirose and verse, that w^hich has 
eiyoy^ the greatest jiopularity is his Tales of a Jiarher- 
Surgeon^ e[usodes of historical fiction from the days of 
Gustavus IL Adoljdius to thoso of Oustavus III,, treated 
in the manner of Sir Walter Scott; the five volumes of 
this work a 2 )i>eared at intervals between 1853 and 1867. 
Toj^lius attempted the drama also, with most success 
in his tragedy of Regina von Emnwritz (1864), Toi)elius 
was not an exquisite, but a fresh, cheerful, and wholesome 
writer. He aimed, with eminent but i>erhap8 pathetic 
success, at the cultivation of a strong passion of patriotism 
in Finland, and he is to be thought hap])y in that he did 
not live to witness the oppression of the noble and long- 
suffering nation which he had roused by his writings. Ho 
died on the 13th of March 1898 at Helsingfors. Among 
his many claims on the attention of Finlanders it must be 
added that Tojielius was an exceptionally hapi^y wiiter for 
children. His abundant poetry is graceful and imtriotic, 
but does not offer any features of great originality. 

(1S.G.) 

Topetey Juan Bauptlata (I82i-i885), 
Spanish naval commander and politician, was born in 
Mexico, 24th May 1821. His father and grandfather w^ere 
also S{)anish admirals. He entered the navy at the age 
of seventeen, cut out a Carlist vessel in 1839, became a 
midshipman at twenty-two, obtained the cross of naval 
merit for saving the life of a sailor in 1841, and became a 
lieutenant in 1845. He served on the West Indian station 
for three years, and was engaged in repressing the slave 
trade liefore he was promoted frigate captain in 1857. Ho 
was chief of staff to the ficet during the Morocco war, 
1859, after which ho got the crosses of San Fernando and 
San Hormenegildo. Having been appointed chief of the 
Carrara arsenal at Cadiz, he was elect^ deputy and joined 
the Union Lil)eral of O’Donnell and Serrano. He was 
sent out to the Pacific ui command of the frigate Blanca^ 
and was present at the bombardment of Valparaiso and 
Callao, where he was badly wounded, and in other en- 
gagements of the war between Chile and Peru. On his 
return to Spain, Topete was made port captain at Cadiz, 
which put him into a position to take the lead of the 
conspiracy in the fieet against the Bourbon monarchy. 
He sent the steamer Buemvenhura to the Canary Isles'for 
Serrano and the other exiles ; and when Prim and Sagasta 


arrived from Gibraltar, the whole fleet under the influence 
of Topete took such an attitude that the people, garrison, 
and authoritios of Cadiz followed suit. From tiiat day 
Topete took part in all the acts of the Revolutionary 
Government, signed the proclamations, accepted the post 
of marine minister, was elected a member of the Cortes of 
1869, supported the pretensions of Montpensier, opposed 
the election of Amadeus, sat in several cabinets ^ that 
king’s reign, was prosecuted by the federal republic of 
1873, and again took charge of the marine under Serrano 
in 1874. After the Restoration Topete for some years 
held aloof, but finally accepted the presidency of a naval 
board in 1877, and sat in the Senate as a life peer until^ 
his death on 29th October 1885 at Madrid, (a. x. n.) 

Tordaf a corporate town of Hungary, capital of the 
county of Torda-Aranyos, near the river Aranyos, 16 mil^ 
south-east of Kolozsvdr. As a salt-producing district it 
was known to the Romans. It has still important salt 
mines and baths. It has a large public hospital, an old 
Unitarian church, an asylmn supported by the Franciscans, 
and a large manufactory of cellulose. In its vicinity is 
the rocky formation known under the name of “ Cleft of 
Torda,” which crosses the calcareous mountain for 2 miles, 
presenting many romantic steep rocks and deep caves. 
Population (1891), 11,084; (1901), 12,117. 

Toreno^ Queipo de Llano y Qayoso 

dO| Count (1840-1890), Spanish politician, was born in 
Madrid in 1840, and was the son of the Count de Toreno, 
who distinguished himself in the independence war against 
Napoleon, and afterwards as a historian, orator, minister, 
and statesman during the reigns of Ferdinand VIL and 
Isabella II. Young Toreno was educated at the Madrid 
Institute and University, entered Parliament in 1864 as a 
Moderado, and sat in all the Cortes of Queen Isabella’s 
reign as a deputy for his ancestral 2 )rovince, Asturias. 
Loyal to the Bourbons all through the revolution, he 
nevertheless became a deputy in the Cortes of 1871-73, 
and founded an Al])housist paper, El Tiempo, in 1873. 
When the Restoration took jdace, its first cabinet made 
Count de Toreno mayor of the capital, and in 1875 
minister of public works, in which capacity he improved 
the public libraries, museums, academies, and archives, 
and caused many important works to be published, in- 
cluding the Cartae de Indiae, In 1879 he became minis- 
UiT for foreign affairs, in 1880 2 >resident of the House of 
Deimties, in 1884 again governor of Madrid, and in 1885 
again president of the House of Deputies. During the 
reign of Alphonso XII, and the first years of the regency 
of Queen Christina, Coimt dc Toreno was one of the most 
prominent Conservative leaders, and was often consulted 
by the Crown. Ho died on 3l8t January 1890. He was 
a patron of the Turf, and established a racecourse in 
Madrid, where the first races took place in the reign of 
Alphonso XIL (a. b. h.) 

TorffaiUi a town of Prussia, province of Saxony, 48 
miles by rail east by north of Halle, on the left bank of 
the Elbe, here crossed by two iron bridges (one a railway 
bridge). The fortifications were dismantled in 1889. 
The town hall contains a collection of Saxon antiquities. 
In the vicinity is the royal stud farm of Graditz. Popula- 
tion (1885), 10,988; (1900), 11,811. 

TorOp town of Spain, in the province and diocese of 
Zamora, on the right l^nk of the river Douro, 35 miles west 
by south of VaU^olid. It has a station on the railway 
from Medina de Campo to Zamora. It has excellent and 
well-attended lay and ecclesiastical schools. There is a 
fine bridge of twenty-two arches across the Doura The 
town is a picturesque assemblage of decaying palaces, 
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^onventc^ narrow atreetB^ public buildings, in part repaired 
in the 18th and 19th centuries. The cathedral cWch or 
abbey of Santa Maria la Mayor is considered older than, 
and quite as remarkable asj that of Zamora. It dates from 
the reigns of Alphonso VIL and Fernando el Santo. Toro 
has several fine parish churches and convents, palatial 
residences of the dukes of Alcafiices, Fonsecas, Albas, and 
especially of the marquis of Santa Cruz, the last famous 
b^use the Cortes of 1371, 1442, 1505, that made Toro 
and its code of laws celebrated, were held there. Toro 
is first mentioned ih documents of the 10th century, 
and its chequered history is intimately associated with 
that of the medimval monarchies of Spain. Population 
(1897), 8421. 

TdrttkSJBantmlkldSf a large market town, 
situated on the great Alfold (plain), in the county of Jdsz- 
Nagy-Kun-Szolnok, Hungary, 60 miles south-west of 
Debreczen. On the extensive communal territory — 81,695 
acres — are produced immense quantities of wheat and other 
cereals. There is a large brick factory, a manufactory 
of ploughs, a steam-mill, and a considerable nunnery. 
Population (1891), 18,772; (1901), 21,881. 

Toronto^ the capital of the province of Ontario, and 
the second largest city in Canada, situated on the bay of 
the same name on the north shore of Lake Ontario, in 
43" 39' 25" N. and 79" 23' 39" W. It is, next to Montreal, 
the principal railway centre in the Dominion, and has 
direct communication with all points of importance in 
British North America and the northern United States by 
way of the main lines and the branches (seven in number) 
of the Grand Trunk and Canadian Pacific railways. An 
electric street railway, with a track of 87 miles within 
the city limits, affords rapid and easy communication witli 
all parts of the city, and, by connecting lines and exten- 
sions, with the neighbouring towns. During the season of 
navigation several lines of steamers run between Toronto 
and the principal ports on the Great Lakes and the St 
Lawrence. It is the seat of the provincial government, and 
contains the official residence of the lieutenant-governor, the 
parliament and departmental building, courts of law, offices 
of the department of education, and Toronto University. 
The new parliament and departmental building is situated 
in the centre of a finely-wooded park of upwards of 30 acres. 
It is in the Neo-Greek style, with the central i)ortion, con- 
taining the legislative chamber, standing forward, bold 
and massive. The city hall and court-house, completed in 
1900 at a cost of uji wards of 82, 500, 000, is one of tho 
finest civic buildings in North America. It is in the 
Eomanesque style, and has a total length of 290 feet and a 
depth of 275 feet. It accommodates all the civic, county, 
police court, high court, and school board officials. Toronto 
is tho centre of the wholesale trade of Ontario, and the 
seat of many flourishing industries, including extensive 
iron foundries, rolling mills, breweries, distillery, agricul- 
tural implement works — tho largest employing 1500 men 
— stove, shoe, carpet, bicycle, rubber, and musical instru- 
ment factories, shipbuilding, Ac. 

The city occupies an area of 16 '2 square miles, exclusive of the 
harbour and the island of the same name. It has 260 miles of 
streets, 233 miles of sewers, and 260 miles of water-mains ; the 
water-supply, drawn through a conduit from an intake in deep 
water in Lt£e Ontario, is pumped by engines with a capacity to treat 
42,000,000 gallons per day to a large reservoir in the northern part 
of the city. In 1902 there were 207 places of worship, in addition 
to upwards of 60 Wldings and rooms used as missions ; there were 
69 public schools with 682 teachers, including 126 on the kinder- 
garten staff, attended by 84,863 pupils, and annual expenditure 
$639,910 ; also 21 separate Roman Catholic schools, with 103 
teachers and 6227 pupils. For secondair education there were 3 
connate institatM, with 1400 pupils. Tne city contains the head 
ofBoes of 9 bank^the Toronto, Commerce, Imperial, Dominion, 
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Nova Scotia, Ontario, Standard, Sovereign, and Tradera— with 
an aggregate paid-up capital of more than 922,000,000 ; of 87 
loan comiumies, with nearly 121,000,000 of paid-up capital ; and 
of the principal trust and insurance companies doing business 
in the province. The exports for 1894 were 93,984,462 ; 1900, 
99,506,911; imports for 1894, 917,781,848; 1900, 931,787,058 ; 
duty paid in 1900, 95,868,816 ; bank clearings, 1892, 9326,564,822; 
1901, 9625,228,306 ; gross assessment, 1902, 9157,915,397 ; 
exemptions, 923,949,850 ; net assessment, 9133,965,547 ; taxation, 
92,612,328. The population in 1881 was 86,415; in 1883 the 
suburb of Yorkville was annexed, and subsequently Leslie ville, 
Seaton, Brockton, and Parkdale wore brought within the city 
limits ; in 1891 it had increased to 181,220, and in 1901 to 208,040. 
The city returns four members to the Dominion House of Commons, 
and four to the provincial legislature. It is the seat of an Anglican 
bishop and a Roman Catholm archbishop. (j. Wh^.) 

Torpedo. — In 1805 Robert Fulton demonstrated 
a new method of destroying shi])s by exploding a large 
charge of gunpowder against the hull under water. No 
doubt then remained as to the efleiitiveneas of this form 
of attack when successfully ai)plied ; it was the difficulty 
of getting the torpedo, as it was called, to the required 
position whifch for many years retard(‘(l its progress as a 
practical weapon of naval warfare. Attempts were first 
made to bring the exjdosivc in contact with the vessel by 
allowing it to drift down to her by the aid ion of tide or 
current, and afterwards to fix it against her from some 
form of diving boat, but suexsessive failures led to its restric- 
tion for a considerable period to the submarine mine, in 
which the explosive is stationary and takes effect only 
when the ship itself moves over or strikes the charge. 
Used in this way, it is an excellent deterrent to hostile 
warshii>s forcing a harbour. 

/S)r>ar or Outrigger Torpedo , — Tho limitations attached 
to the employment of submarine mines, except for coast 
defence, revived tlio idea of taking tho torpedo to the 
ship insteiid of waiting for the latter to gain some exact 
lK)int which she might very possibly avoid. This first t(K)k 
})ractical shajK) in tho B])ar or outrigger toiq)edo. If tho 
boat using it was not discovered and disabled while 
approaching, the chances were favourable to success and 
escajx? afterwards. Against a vigilant enemy it was 
doubtless a forlorn hope, but to brave men the venture 
offered considerable attractions. 

Frequent use of this spar or outrigger toi-pcdo was 
made duiing tho American Civil War, A notable instance 
was tho destruction of tho Conftdorato ironclad Alhemarh 
at the end of October 1864. On this missitai Lieutenant 
Cushing took a steam launch equipped with an outrigger 
tori.)edo up tho Roanoke river, in whicli lay tlie Afftcmarh, 
On arriving at tho ship (Msliing found her surrounded by 
logs, but jmshing his boat over tlunn, ho inimersfjd tho sj)ar 
and explotled his charge in contact with tlie Albemarle 
under a heavy fire. Hhii» and launch sank together, but the 
gallant officer jumped overboard, swam away, and escaped. 
Submerged boats -were also used for similar service, but 
usually went to the bottom with their crews. During 
tho war between Franco and China in 1884 tho Yang Woo 
was attacked and dastroyed by an outrigger torpedo. 

Locmivotive l^orjtedoee , — Though the spar toriHjtU' liad 
scored some successes, it was mainly because the moans «>f 
defence against it at that time were inefficient. Tbe 
ship trusted solely to her heavy gun and rifle fire to 
ro]>el tho attack. The noise, smoke, and difficulty of 
hitting a small object at night with a piece tliat could 
probably be discharged but once Ixjforo tho lx)at arrivid, 
while rifle bullets would not stop its advance, favourt^ 
tho attack. When a number of small guns and electric 
lights were added to a ship^s equi])iiient, success with an 
outrigger tori)edo became nearly, if not entirely, im|}Ossib]e 
Attention was then turned in tho direction of giving 
motion to the torpedo, and steering it to the required 
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point by electric wires worked from the shore or from 
oCher vessel ; or, dispensing with any such connexion, of de* 
vising a torj^o which woSd travel under mter in a given 
direction by means of self-contained motive power and 
machinery. Of the former tyjje are the Lay, Sims-Edison, 
and Brennan torpedoes. The first two— electrically steered 
by a wiio which trails behind the torpedo— have insufficient 
speed to be of much practical value, and hence are htUe 
used. The Brennan, since its adoption by the British 
Government for the defence of harbours and channels, 
has been develo})ed and improved, especially in speed, 
which is now over twenty kno1%. Hence its superiority 
over other forms of controlled torpedo. It has the de- 
fect of all the Species, that of possessing a very limited 
effective radius — much less than the range of modern 
guns — which consequently confines its use to narrow 
waters. 

UTwontrolled Torpedoes (the Howell). — ^The objection 
of naval officers to have any form of torpedo connected 
by wire to their ship during an action, impeding her free 
movement, liable to get entangled in her propellers, and 
perhaps exploding whore not desired — disadvantages which 
led them to discard the Harvey towing iorp^o some 
years ago — has hitherto prevented any navy from adopting 
a controlled torpedo for its sea-going fleet. 

The last quarter of the 19 th century saw, zs Knots to aooutmM. 

however, great advances in the equipment ^2? 
of ships with locomotive torpedoes of the 
uncontrolled type. The Howell may be 
briefly described as one of American origin, 
and W been placed in the armament of 
some of the w'arships of the United States : 
it lias also a special feature of some interest. 

In this — 08 in all uncontrolled torpedoes — 
there is no attempt to steer it after entering 
the water, but the same direction is pre- 
served throughout the run, allowance l)eiiig 
made for the movement of the object at 
which it is directed. Motive power is pro- 
vided in the Howell by causing a heavy 


latter, and to disoemtinue the further development of the 
How^ Bifvtem. 

Whdtehead Torpedo. — ^Almost ev^ year ohroniclea 
some advance in this wonderful piece of mechanism. 
The outward form is now somewhat different frmn that 
originally adopted. In place of a sharply-pointed head — 
believed at one time to be necessary for speed — ^the fore^ 
most compartment is now made much fidler, which not 
only adds to the speed, but aUows of double the amount of 
explosive being carried with the same length and diameter 
of torpedo. All are now made with this bluff head or 
nose. This modification, with increased efficiency in the 
Brotherhood three-cylinder air engine, has enabled a speed 
of 30 knots for a short range to be attained. This i» 
with a torpedo of 14 inches diameter. For a longer 
range a larger weapon must be employed capable of 
carrying a greater supply of air. To obtain this, torpedoes* 
of 18 inches diameter, involving increased length and 
weight, have for some time been constructed, and have 
taken the place of the smaller torpedo in the equipment of 
warships. This advance in dimensions has not only given 
a faster and steadier torpedo, but enabled such a heavy 
charge of gun-cotton to be carried that its explosiork 
against any portion of a ship would inevitably either sink 
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Fig. 1. — Diagrams of 14 and 18 inch Torpedoes. 


steel fly-whoel inside the torpedo to revolve with great 
velocity previous to discharging the torpedo. This is 
effected by a small special engine outside operating on 
the axle. When sufficiently spun up, the axle of the 
fly-wheel is connected with the propeller shafts and 
screws which drive the torpedo, so that on entering the 
water it is driven ahead and continues its course until the 
power stored up in the fly-whoel is exliausted. The 
speed, therefore, is continudly diminishing, but special 
mechanism has been devised to enable a unifonn rate’ of 
progress to be maintained. A controlling apparatus 
keeps the tor|x 5 do fum diving or coming to the surface, 
thus preserving a fixed depth throughout the run. Now 
when a torpedo is discharged into the sea from a ship in 
motion, it has a tendency to deflect owing to the action 
of the passing water. The angle of deflection will vary 
according to the Bi>eed of the ship, and is also affected by 
other causes, such as the )xisition in the ship from whiiffi 
the torpedo* iiN discharged, and its own angle with the line 
of keel. Hence arise inaccuracies of shooting ; but these 
do not occur with this torjiedo, for the motion of the fly- 
wheel, acting as a gyroscope — the principle of which 
applied to the Whitehead torpedo is doscrilied later — 
keeps this toriiedo on a straight course. This advanta^, 
combined with simplicity in construction, induced &e 
American naval authorities at one time to contemplate 
equipping their fleet with this torpedo, for they had not, 
up to wiSiin a few years ago, adopted any locomotive tor- 
p^o. A great improvement in the torpedo devised by 
Mr Whitehead led them, however, definitely to prefer the 


or disable her. The dimensions, shape, ikc., of the^ 
present 14 and 18 inch torpedoes are shown in Fig. 1. 
The defect of the Whitehead torpedo hitherto had been 
that a very limited range was imposed by the uncertainty 
of its course under water. The speed of the ship from 
which it was discharged, the angle with the keel at which 
it entered the water, and the varying velocity of impulse, 
tended to error of flight, such error being magnified the^ 
farther the path of the torpedo was prolonged. Hence 
600 yards was considered the limit of distance within 
which the tor|)edo should be discharged at sea against 
an object from a ship in motion. 

In these circumstances, though improvements in the 
manufacture of steel and engines allowed of torpedoes 
of far longer range being m^e (the fastest torpedo up 
to 1898 having a speed of 29 knots for 800 yards), it was 
of no advantage to make them, as they could not be 
depended upon to run in a straight line from a stationary 
point for more than 800 yards, while from a ship in 
motion good practice could only be ensured at a reduced 
range. It was obvious, therefore, that to increase the 
effective range of the torpedo, these errors of direction 
must be overcome by some automatic steering arrange- 
ment. Several inventors have turned their attention to 
the subject since 1885, nearly all of whom proposed to 
udlise the principle of the gyroscope for the purpose. 
The first which gave any satisfactory results was an 
apparatus devised by Mr Ludwig Obry — an engineer in 
Au8tria-*-and tried by the Italian Government about 1896. 
These trials demonstrated the feasibility of accurately and 
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antomaticany steering a torpedo in a direct line by tbis 
means. Messrs Whitehead and Co. of Finme then acquired 
the invention, and after exhaustive experiments produced 
tte apparatus which is now fitted to every torpedo made. 
It is based on the principle that a body revolving on a free 
axis tends to preserve its plane of rotation. A gyroscope 
with plane of rotation parallel to the vertical axis of the 
torpedo will have an angular motion if the torpedo is 
diverted from its original course. This angular motion is 
employed to actuate^e steering mechanism by operating 
an air motor connected with the rudders, and keeping the 
torpedo in the line of discharge. The apparatus consists of 
a fly-wheel caused to rotate by a spring, the barrel on which 
the latter is wound having a segmental wheel which gears 
^ into a toothed pinion spindle of the fly-wheel. Owing to 
* the diameter of the segment being much greater than the 
pinion, a rapid rotatory motion is imparted. The 8j>ring is 
wound up by a key from outside the tori)cdo, and kept in 
tension until the projectile is discharged, when the spring 
is released by the air lever being thrown Imck, which 
admits air to the engine ; the g 3 a‘oscopo is then freed 
and set in motion with its jtlane in the plane of the 
vertics.1 axis of the torpedo as it was in the launching 
tube. 

Assuming now that the course of the torpedo is diverted 
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by any cause, its axis will move or perform a certain 
angular motion with regard to the plane of the lly-wheel, 
which will have the same result as if we consider the con- 
ditions reversed, i.e., as if the plane of rotation of the fly- 
wheel were altered and that of the axis of the torjwdo 
remained the same. Tlie axis of the fly-wheel iierforms 
a relative angular motion which it iinjmrts to a cmnk ac- 
tuating a servo-motor worked by compressed air, and con- 
nected with the rudders of the torpedo, moving them in the 
opposite direction to that in which Uio torpedo was diverted 
from its original course. Thus all inaccuracies of flight 
due to errors of adjustment, miscalculation of deflection, 
or even damage to some part, are eliminated. As long as 
the gyroscope is in good order the torpedo is bound to lun 
in the lino it was pointing when the lly- wheel was started. 
But the gyroscope can do more. By suitable adjustment 
the torpedo can bo made to turn to any given angle from 
the direction of discharge, and then run in a straight line. 
For instance, when discharged from a tube fixed right 
ahead, the torpedo can be made, by means of the gyroscoj^e, 
to travel in a new direction on cither side ; or supposing 
it be desired to fire aliejul from a broadside tube which 
does not traverse sufficiently in that direction, the object 
can bo attained by means of this api>aratus. It is placed 
in the after body of the torpedo, os indicated in Fig. 2. 



The efficiency of the Wliitehead torpedo has thus been 
enormously increased, and more accurate practice can now 
bo made at 2000 yards than was formerly i> 08 sible at 800 
wds. This adds considerably to the cliances of tori)edo- 
IxMits attacking ships, even in daytime, at sea or at anchor, 
and will render further protection necessary against this 
weapon. Against a ship in motion there is still, however, the 
calculation as to her speed, and the distance she will travel 
before the torpedo reaches her. Should this be miscal- 
culated, an increased range for' torpedoes will magnify 
the error. For instance, a 30-knot torpedo will travel 
1000 yards in a minute. If aimed at a shi]) on the beam 
assumed to be steaming 15 knots an hour, to reach her 
when 1000 yards distant the torpedo must be discharged 
at a point 500 yards ahead of her. But if tho ship is 
actually steaming 12 knots, she will have travelled only 
400 yards in tho minute, and the torpedo will be 100 
yards in advance of her. If discharged at a range of 
500 yards, such a miscalculation causes an error of only 
50 yards or 150 feet. But if the object is 300 feet 
long, and her centre was taken as tho target, her 
bow would be just at tho spot the tor|)edo would 
wach in thirty seconds. It would seem, therefore, that 
increased velocity of torpedo is necessary before tho full 
advanta^ of the gyroscope can be realized. To attain 
tUs, hij^er pressures of air are sought, and experiments 
are being carried out with nickel-steel air-chambers, by 
which, without increasing their weight, they can safely 
Btand a greater working pressure. Longer -range tor- 
p^oes are, however, being adopted by most nations. 
Tlie following dimensions of toq)edoes made by Messrs 


Wliitehead for Japan will show what has been done in 
tills direction : — 


Ijcnigth 

Dianioter .... 
Weight complete 
Weight of explosive 
fimssure of air. 

Speed for 2000 metres (21 87 yards) 
Bjieed for 1000 metres (1004 yards) 


21 feet 4 inches. 

17*7 inches. 

1068 lb. 

198 lb. 

2250 11> on K<jiiaro inch. 
28 knots. 

31 knots. 


Torpedo Carriages and Dischirge, — As no gun wliieh 
is inefficiently mounted can give good rcjsults, so the best 
torpedo is valueless without a good carriage or system of 
discharge. In the early days of llie Wliiteheiid, discredit 
came upon it because the importance of tliis was not 
sufficiently realized ; and an erratic course under water was 
in nine cases out of ten duo to a crude method c>f dis- 
charge. A delicate piece of mechanism was dropjied into 
the water from a liciglit of several feet, and naturally 
suffered internal derangement. Gun-]K)rts were then used 
for the purpose, but now a special orifice is made, to wliich 
the torpedo carriage is fitted with a ball-and-socket joint — 
forming a water-tight ajierture — so that this carrisg** or 
tube may be only 2 or 3 feet above the water-line,. The 
ball-and-socket joint enables it also to liave a considerable 
angle of training. Originally the torj»edo was jmshed out 
by a rod acted uikuj by coiiipressod air, in wliich rase the 
carriage was a simi>le frame. TJie reni, pressing against 
the tail with some force, was apt to damage or disarrange 
the rudders, so the air-gun took tho phreo of fckI impulse. 
Here the torjiedo fits closely in a tul,>e or cylinder with an 
oneninfi: at the rear made air-tight when closed. At tho 
^ 8. IX. — 48 
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desired moment compressed air is admitted to the rear detonated, causing a fearful explosion and practically wreck* 
part of the cylinder and blows the torpedo out. Qun- ing that part of the vessel, llie develo^ent of moderate- 
powder then superseded air for this oi)eration ; and now si^ quick-firing guns has increased this risk. Hence we 
this has given place to a small charge of cordite, which find the use of above-water torpedo tubes diminishing^ 
does not leave any deposit on the inside of the cylinder, and in time this method of dis^rge will probably be 
There is a double risk in the use of locomotive torpedoes employed only in special torpedo craft and such vesseli 
from above water. (1) The charge may be exploded by as afford armour defence to positions where these weapons 
hostile fire. Though mainly consisting of damp gun-cotton, are located. 

which is not readily ignited, the dry primer and detonator Subm/trged Duchc^rge , — The risk attached to having 
may be struck, which would lead to a disastrous explosion, loaded torpedoes above the water-line — independently of 
(2) The air-chamber is also a source of danger. As it con- the fact that to get the best result they should start in 
tains air compressed to a high degree of tension, experi- the element to which they belong — has given great impetus 
ments have shown that if struck by a small shell it may to the system of submerged discharge. From the earliest 
burst with great violence ; and as it offers a considerable days of the weapon this has been employed to some extent, 
mark, this is not an improbable event in an action. An But it was principally in the direction of right-ahead fire, 
instance of the danger of above-water torpedo tubes by having an orifice in the stem of the ship under water, 
occurred in the Spanish-American war at the battle to which a torpedo tube was connected. The tactical idea 
of Santiago. A shell entered the Almirante Og^iendo was thus to supplement attack with the ram, so that if the 
and struck a 14-inch torpedo in the tube. The charge vessel endeavouring to ram saw that the object would 
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Fig. 3.— Broadside submorged 18-inch Torpedo Tube. 


evade this attack, she could project a toriiedo ahead, which, submerged discharge apparatus possess the following 
travelling faster than the vessel, might as effectually accom- features : A shield is pushed out from the ship^s side. In 
plisli the required service. The stem orifice had a water- this shield there are grooves of some form. Guidos on the 
tight cover, which was removed on the torpedo being phu^ed toqxjdocs fit and run in these grooves. When discharged 
in the tube and the inner door closed ; then, sufficient im- the torjKido is thus supported against the streams of pass- 
pulse being imparted to eject the torpedo, and its macliinery ing water, and guided so that its axis continues in the line 
being set in motion at the Siune time, it darted forward of projection until the tail is clear of the side, the shield 
towards the enemy. There is, liowever, some risk of the being of such length that this occurs at the same time that 
ship using a tori>edo in this manner striking it before the the guides on the torpedo leave the grooves in the shield, 
missile has gathered the necessary impetus from its pro- An apparatus on this principle has been fitted to a number 
pellers to take it clear of the vessel. The system, moreover, of shi{)8 of the British navy, and gives good results at high 
has tlic disadvantage of weakening the ram, the construe- rates of speed. It has the defect that the shield must 
tion of which should be of immense strength. There is l>e run out previous to the torpedo being discharged, and 
the further liability of ramming with a torpedo in the bow brought back afterwards, thus involving three seimrate 
tube, which would be as disastrous to friend as foe. This operations, each performed by compressed air. 
method of Submerged discharge has therefore given place In tho broadside submerged discharge, designed, con- 
to ejecting the torpedo from the broadside. Considerable structed, and supplied to ^lany foreign navies by Messrs 
difiiculty attached to getting the torpedo clear of the ship Armstrong of the Elswick works, the three operations aro 
from this position without injury, esimdally when the combined in one. There is an outer tube as before^ but 
vessel was proceeding at s^KJcd. The natural tendency of it contains an inner tube carrying the torpedo. Fixed to 
the jmssing water acting on tho head of the torpedo os it this tube, and prolonging it, is the shield fitted with 
emerged was to give a violent wrench and crush the rear grooves. Both tubes have a door at tho rear — made alr- 
ond before that portion could clear tho a^xirture. To pre- tight when closed — ^by which the torpedo is entered. A 
vent this the torpedo must be held rigid in the line of pro- charge of cordite is used for ejection instead of com- 
jection until the tail is clear of the ship. This is thus pressed air, tho ^ from which entering the outer cyUnd^ 
effected. Besides the tube with aperture in side of the first forces the inner tube out, and then by means of a 
diip under water, fitted with sluice-valve, all broadside valve in the door of the inner tube passes in and blows out 
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water and torpedo together, the shield supporting the 
latter until the tail is clear of the ship. By t^ time the 
cordite gas has expanded and cooled so as to relievo the 
pressure in rear; this causes the pressure of the water 
outside to push the shield and tube into the ship again, 
BO that practically the whole operation is one motion. 

Fig. 3 wiU further explain this apparatus. A is the 
outer tube ; B the inner tube ; C the shield ; D torpedo ; 
E explosion chamber for cordite charge placed at K; 
F pipe for gas to pass into outer tube ; G and Y doors of 
inner and outer tube; J the valve which opens auto- 
matically when inner tube arrives at position shown in 
Fig. 2 ; T and P appliance for running the tube in and 
out by hand when desired ; O arrangement for bringing 
whole apparatus back for repair, <kc.; M and N sluice- 
valve and handle ; R, r\ r^, for draining tubes before 
torpedo is put in ; X indicator showing position of inner 
tul^. 

Torpedoes have been discharged from this apj)aratus 
with successful result from a ship steaming at 17| knots. 

The advantage of cordite over compressed air for 
impulse is that it requires no attention : when a charge 
is placed in the explosion chamber, and a torpedo is in the 
tul^, all is in readiness for firing when desired, without 
further attention in the torpedo-room. The cordite is 
fired by electricity from the conning-tower; the officer, 
therefore, having ascertained that all is ready below, has 
only to press a button when the object is in the required 
position. Automatic indications are given in tlie conning- 
tower when the sluicc-valve is opened and when all is in 
readiness for firing. 

This method of discharging torpedoes from the broad- 
side under water eliminates the principal danger of the 
system, which required the sliicdd to be put into position 
beforehand. It was then liable to be struck and distorted 
by passing wreckage without the fact being apparent to 
those in the sliip. On the discharge of a torpedo its 
course might thus be arrested, or possibly the charge be 
prematurely exploded in dangerous proximity to its owm 
ship. There was a risk of getting the shield out too 
soon, and thereby exposing it unduly to injury, or leav- 
ing the 'operation until too late. The tendency of naval 
equipment being tow-ards complication, any readjustment 
which makes for simplicity cannot bo otherwise than 
beneficial, and this feature is especially desirable in all 
matters connected with the use of torpedoes. 

Tile compartment containing the broadside submerged 
apparatus usually extends across the ship, so as to contain 
a tube for each side. In the largest ships it is now 
customary to have two compartments — one forward and 
the other aft — for this jiart of the armament, with a pair 
of tubes in each; while above- water tubes are being 
given up where interior space will admit of a submerged 
discharge. 

Use in War, — It is difficult to say what place the 
Whitehead torpedo will take in the next great naval war, 
and whether it is destined to fulfil those ex^iectations 
which the expenditure allotted everywhere to this branch 
would seem to warrant. This generation believes it has 
found in the torpedo a most potent weapon with which 
the biggest vessels may be sunk, or rendered harmless, 
besides possessing the further great advantage that it can 
be taken into action on small and inex^xmaive construc- 
tions. Hence the great development of the torpedo-boat 
all over the world. Since the locomotive torpedo was 
adopted as a weapon of naval warfare, however, it has 
scored successes only when used in connexion with 
craft specially constructed for its use. Though the 
armament of all battleships and cruisers is not con- 
sidered complete without an installation of Whitehead 
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torpedoes, there is no instance of either suffering injury 
from one of their own class employing this weapon 
in recent wars. At the battle of Yalu, between the 
Chinese and Japanese fleets, torpedoes were discharged by 
the former, but none took effect. The Jai>anese trusted 
solely to gun-fire. In the war between Spain and the 
United States the inferiority of Admiral Cervera’s squad- 
ron to that under Admiral Sampson might at the Imttle 
of Santiago have been to some extent counterbalanced 
by a skilful and vigorous use of tori>edoos. If, instead 
of striving only to escaiie, a bold dash had been made 
for the American ships, the Spanish cruisers rapidly 
appro^hing end on to the foe, enveloped in the smoko 
of their own guns, should — some at least — have got within 
torpedo range without fatal injury. Closing each other at 
a speed of 10 knots only, they would cover an interval of 
6000 yards in 9 minutes — a short time in which to disable 
a ship by gun-fire under such conditions. But Cervera 
elected to offer a passive resistance only, and while 
suffering destruction wrought no material injury upon his 
opponents. On the tether hand, there have been several 
instances of large warships l)eing sunk by locomotive tor- 
pedoes discharged from small craft. During the Chilian re- 
volutionary war of 1891, a battleship, the Blanco Encalada^ 
of 3500 tons, was attacked in Caldera Bay by two toriiedo 
vessels — the Lynch and C&ndell — of 750 tons. They 
entered the bay at dawn, the Condell leading. This 
vessel fired three torpedoes which missed the ironclad ; 
then the Lynch^ after one ineffective shot, discliarged a 
second torpedo, which struck the Blanco on the side 
nearly amidships. The latter had opened fire with little 
result, and sank soon afterwards. A similar incident 
occurred in 1894, when the Brazilian ironclad Aqukiaban 
was sunk in Catherina Bay by the SamjMio — a torjiedo 
vessel of 500 tens. She entered the bay at night, and 
first discharged her bow tor[)edo at the ironclad, \rhich 
missed; she then fired a broadside torpedo, which struck 
and exploded against the bow of the Aquidaban, It 
caused a great shock on board, throwing an officer on the 
bridge into the water. The vessel sank soon afterwards, 
and the Sampaio escaped uninjured. 

After the defeat of the Chinese at sea, their remaining 
ships took refuge in the harbour of Wei-liai-wei. Here 
they were blockaded by the Japanese llec^l., whii;Ii, having 
a number of torpedo-boats, made several determined 
attacks upon the ships inside. After one or two attempts, 
foiled by the obstructions placed by tlie Cliincse to liar 
the passage, the Jaiianese boats succeeded in ter 2 )edoing 
several sliips, and thus exj^edited the reduction of the 
place. 

Effect u2ton Naval Tactics; Blockade, — It has often 
been assumed that steam and the tor^iedo-lxiat will in 
future render blockade inqxissible as it was carried out in 
the old wars; that, no longer dejiendeut u^ion the wind 
to allow egress from the blockaded jxnt, a vessel using 
steam can emerge when she chcKJses, while fear of torijedo 
attack will deter a blockading squadron from kwping 
such watcl) as to foil the attempt. As regards the power 
conferred by steam, it will be no less advantageous to a 
blockading squadron, enabling it to maintain its position, 
whereas sailing ships were often driven by gjiles to leave 
their station and seek a lyort. This gave ojqiort uni ties for 
the blockaded vessels to escajie. As regards tcjrj^edo-boals, 
they would no doubt be a danger to a blockading squadron 
unjirovided with a means of defence against these craft. 
Such defence consists in an adequate nuniljer of small 
vessels interposing an in-shore squadron between the jxirt 
and the main body outside. Tlius they jxjrform the two- 
fold service of watching the enemy’s movements within 
and frustrating a tori>odo attack. 
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Tha battleships of a squadron adequately provided in 
this respect womd not require to remain close to a port ; 
but, having a chain of communication with the advanced 
flotilla, its guard would bo no less effective. As an 
instance of blockade under modern condlUona, we have 
that of Admiral Sampson u|)on Santiago — a guard more 
rigidly maintained than any in the old wars. So little 
was he deterred by the knowledge that Admiral Cervera 
had two torpedo vessels in his force, that he drew his 
squadron closer in at night, when an attack might be 
expected, actually illuminating the entrance of the harbour 
with his electric search-lights, so that no craft could come 
out uiiiiercoivod. No attempt was made to dislodge him 
from that ]X)sition, and we may perhaps assume tliat 
blockade, if required in any scheme of naval strategy, will 
be carried out, whatever the weajms of warfare. 

As regards the effect of torpedoes upon tactics at sea, and 
in general, as well as single ship, actions, they must operate 
against close range and employment of the ram. If it is 
recognized that a vessel within 800 yards— the effective 
radius of the torpedo — is liable to a fatal blow, she will 
endeavour in ordinary circumstances to keep outside that 
distance and rely upon gun-fire. The exception would be 
whore she is overmatched in that respect, and hence might 
endeavour to restore the balance by the use of torpedees. 
In a fleet action the danger of missing the foe and hitting 
a friend would restrict the discharge of torj)cdoc8; and 
this risk increases as formations dis}ii)potir. But the 
torpedo must be conceded a tactical snjKiriority over tlio 
ram for the following reasons. A vessel to use the lait(;r 
must oome within torpedo range, while her adversiiry may 
successfully a])ply torpedoes without jilacing herself in 
any cLinger of being rammed. The ram can only he used 
in one direction, and a small miscalculation may cause 
disaster. If a vessel has more than one j)osition from 
which torpedoes can be discharged, she is not confined 
as regards atta<;k to a single bearing or direction. 

In action we may cousidcjr the speed of the torpedo as 
double that of the shq), and since against a moving object 
allowance must be made for the apace traversed while 
ram or torpedo is travelling towards it, the faster wcajion 
is less affected in it& chance of successful impact by 
change of direction and s])eGd of the object at tlie last 
moment. L^ustly, with znacliinery disabled a ship is ])ower- 
lesB to use the ram, but can avert a rani attack with her 
torpedoes. The movements of squadrons or single shij^ 
Cii entering an action are not likely to be influenced by 
any contemplated immediate use of torpedoes, for the gun 
must remain the primary wea^ion, at any rate at the first 
onset. Commanders would hardly risk being crushed by 
gun-flre before getting within toiqzedo range. Having 
faith in the efficiency of their ordnance and the gunnery 
skill of their crew, they would first manoeuvre to bring 
these into play. Tactics for tori)odo attack in such 
circumstances have not therefore been laid down, and it 
is only necessary to consider the positions which are 
advantagiK)us for the use of this weapon, and, conversely, 
what should' be avoided when a vessel, finding herself 
overmatched in gunnery, seeks to redress the balance 
with torpedoes. 

Size of Target — This, with a sliip, varies in length as 
the tor^o approves end on to the vessel^ or at angle 
to the line of keel ; the greatest being when the path of 
both forms a right angle. Hence the object is to place 
your ship where it presents the former condition to the 
enemy, while he affords the larger target. It must be 
remembered that, owing to the com^mrativoly slow velocity 
of the torpedo, it must be aimed not directly at a ship in 
motion — ^iike a shot from a gun — ^but at a point ahead 
which the ship will reach aftetr the torpedo lias traversed 
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the intervening distance. Thus speed of object has to be 
estimated, and hence the importance of adding to the 
velocity of the torpedo and getting a broadside mot so ae 
to reduce as much as possible errors of calculation. The 
great increase of the ^nensions of warships, especially in 
length, which now has reached and exceeded 400 feet, 
adds to the chances of a successful hit with torpedoes, and 
will doubtless tend to diminish a desire in future naval 
tactics to close inside torpedo range for the purpose of 
ramming. 

Range . — Though the effective range of a torpedo is 
fixed at 800 yards, it does not follow that ships must be 
within that distance of each other before this weapon 
comes into play. At certain bearings the object will be 
considerably outside this distance at the moment of dis- 
charge; but if approaching, and her course remain un- 
altered, she will reach a }X>int within 800 yards of the 
8|>ot from which the torpedo started. In the interval her 
enemy will also have traversed a certain distance, so that 
the two may never come within 1000 yards of each 
other. It thus f(»l]ows, as stated, that a ship cannot 
ram without liability to tor|>edo attack, whereas it is 
|) 08 sible to disable or sink with torpedo without risk of 
being rammed. 

Taking range and size of target together, the most 
advanta^)us ;)OBition is to be on the bow of the enemy 
while he bears abaft your beam. Thus situated, he is 
exposed to your broa^ide and quarter discharges, while 
by working the helm so as to turn your stern to him you 
diminish his target and increase the distazico his bow 
torixjdo has to run before it can overtake you. Thus a* 
high speed of ship enables her to attain the most ad- 
vantageous position, and renders more difficult the counter 
attack with the same wea;x>n. 

Finally, by improvements in construction and. methods 
of discharge the torpedo has recovered the place it was 
rapidly losing a few years ago. As armour receives in- 
creased resisting power to above-water projectiles, and 
gets on a level again with the gun, more attention will be 
given to under-wator attack, against which no adequate 
protection has yet been devised. Thus we shall probably 
find the torjtedo taking a very prominent place in any 
future war between the great maritime Powers. 

(s. M. E.-W.) 

TorqUAyi a municipal borough (1892) and water- 
ing-place in the Torquay parliamentary division of Devon- 
shire, England, on the north side of Tor Bay, 21 5 miles 
west-south-west of liondon by rail. A commission of the 
peace w^as granted to the Ijorough in 1893. The harbour 
has been extended by the corporation at a cost of £90,000. 
The drainage bos been efficiently carried out at a cost of 
£70,000, the water-supjily improved at a cost of upwards 
of £150,000, and electric light introduced (1898) by the 
corporation. Modern erections are a church and the 
Princess i)ior and groyne. The hosjntal has been enlarged. 
Area, 1465 acres. Population (1891), 25,534; (1901), 
33,625. 

Torra AnnunslatOi a town of the province of 
Naples, Campania, Italy, on the east side of the Bay of 
Naples, and at the south foot of Mount Vesuvius, 14 
miles south-east of Naples by rail. It has a royal arms 
factory and other iron-works, considerable manufacture of 
macaroni, breeding of silkworms, and some fishing and 
shipping. The harbour is protect^ by moles, and in 1897 
was cleared by 1585 vessels of 194,889 tons. Population 
(1881), 20,829; (1900X about 26,000. 

Torra d6l QrOCO^ a town of the province of 
Naples, Campania, Italy, on the east shore of the Qulf of 
Naples, and at the south-west foot of Mount Vesuvius, S 
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miles south-east of Naples by rail It has shipbuilding 
yards and lava quarries. The inhaHtants play a promi- 
nent part in the coral fishing off the African and Sicilian 
coasts, and coral is worked in the town, the workers being 
partly trained in a technical school. There is also fishing 
tor tunny, sardines, and oysters. Further, hemp is woven 
and wine made. Population (1881), 21,588; (1900), 
about 25,000. 

Torredor^imeno^ a town of Spain, province 
of Jaen, to the nortir of Martos, on the river Salado do 
Porcuna, on the railway from Puente Jenil to Linares. It 
has fine squares, bro^ streets, a large parish church, 
town hall, several convents, and modem schools. The 
neighbourhood produces good wine, oils, wheat, and fruit. 
Population (1887), 9399 ; (1897), 10,370. 

Torrensi Sir Robert Richard (1814- 

1884), British eolonial statesman, was born at Cork, 
Ireland, in 1814, and educated at Trinity College, Dublin. 
He went to South Australia in 1840, and was apixiinted 
collector of customs. He was in this capacity an official 
member of the first Legislative Council, and in 1852 
filled the position of Treasurer and Registrar-General. 
When responsible government was established he was 
elected as a representative for Adelaide and became a 
member of the first Ministry. In 1857 ho introduced his 
famous Real Property Act, which he contended would 
render tlie transfer of land as simple in method as the 
transfer of vessels. The principle of the Act consists of 
conveyance by registration and certificate instead of deeds. 
The system was rapidly adopted in the other colonies and 
elsewhere, and was expounded by the author during a 
visit to the United Kingdom in 1862-64. After finally 
leaving South Australia, Sir 11. R. Torrens represented 
Cambridge in the House of Commons from 1868 to 
1874. In 1872 he w^as knighted in recognition of the 
benefits attending the operation of his Real Property 
Act wherever it had been introduced. He was the 
author of works on the effect of the gold discoveries 
on the currency, and other subjects. Ho died 31st 
August 1884. 

Torrens, William Torrens M*Culiagrh 

(1813-1894), English politician and social reformer, son of 
James M^ullagh (whose wife^s maiden name, Torrens, ho 
assumed in 1863), was born near Dublin, 13th October 
1813. He went to tho bar, and in 1835 became an 
active member of the special commission on Irish poor- 
relief, which resulted in tho extension of the workhouse 
system in Ireland in 1838. His work, which involved 
travelling all over the country, started him on the path of 
useful social reform, which he followed up by doing much to 
encourage tho establishment of mechanics’ institutes and 
other modes of helping |X)j)ular education. In the ’forties 
ho* joined the Anti-Corn-Law League, and in 1846 pub- 
lished his IndmPrial History of Free Nations, In 1847 
he was elected to Parliament for Dundalk, and sat till 
1852. In 1857 he was elected as a Liberal for Yarmouth, 
and from 1865 to 1885 he represented Finsbury. Torrens 
was a well-known man in political life, and devoted him- 
self mainly to social questions in Parliament. It was 
an amendment of his to the Education Bill of 1870 
which established the London School Board, and his 
Artisans^ Dwellings Bill in 1868 was an important step 
in the direction of the clearing away of slums by local 
authorities : in many other ways, too, he acted as a true 
philanthropist He published several books, and his 
Twenty Years in Parliamewt (1893) ami JStisUiry of 
CabmeU (1894) contain useful matenaL He died m 
London, 25th April 1894. 
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Torres Novas, a town of Portugal, district 
of Santarem, 19 miles N.N.E. of Santarem. It has 
manufactures of cottons, linens, jute, paper, leather, and 
spirits. It was founded probably by Greeks, and was 
successively in the power of the Romans, Goths, and 
Arabs, from whom it was conquered in 1148 by Affonso 
Heiiriquez. Population (1890), 9256; (1900), 10,738. 

Torres Vsdras, a town of Portugal, distiict of 
Lisbon, 36 miles N.N.W. of Lisbon. Here were the noted 
fortifications known as the “ lines of Torres Vedras,” con- 
structed by Lord Wellington in 1810. Here in 1846 the 
troops of General Saldaiiha defeated those of the Count 
de Bomfim, and seized the castle and town. The town 
possesses hot sulphur baths. Population (1890), 6022: 
(1900), 6891. 

Torrsvisja, a town of Spain, province of Alicante, 
on the southern coast, with railway to Albatera Catral, 
on the Alicanto-Murcia line. Pojmlation (1887), 7724; 
(1897), 7833. The district is famous for its salt beds, 
wliich constitute a Government njonopoly. The industries 
are chiefly fisheries, and the making of everything con- 
nected with navigation. The roadstead affords safe anchor- 
age for vessels of all sizes. There', is an active trade in fruit 
and agricultural products. Great quantities of salt are 
produced from several lagoons and smaller pans, the 
Laguna Grande alone yielding more than one hundred 
thousand tons a year. 

Torrlnston, a town and borough of Litchfield 
coUTily, CouTK'cticut, U.B.A., in tho north-western part of 
tho state, wdlh a large rural population. 7’lie borough 
is on the Naugatuck river, and on a branclt of the New 
York, New Haven, and Hartford Railroad. The river 
furnishes good water-power, which has been utilized in 
vari(‘d manufacture's. Tho town was inc(>ri)orated in 
1740, tho borough in 1887. John Brf)wn, tho noted 
Abolitionist, was born in Torrington, 9th May 1800. 
Population of tho iown (1880), 3327; (1890), 6048; 
(1900), 12,453; of tho borough (1890), 4283; (1900), 
8360, of whom 2565 were foroign-lx)rn. 

Torrlngftorii Great, a municipal borough, rail- 
way station, and market town, Devonshire, England, in 
the South Molton parliamentary division of the county, 7 
miles south-south-east of Bideford, on the Torridgo. It is 
finely situated on a hill 300 feet high, aiid the river is hero 
crossed by three bridges. A cattle market was orcicted in 
1893, and a cottage hos])ital in 1897. Tho town received 
incorporation charters from Mary, James I., and James 
IL, but all tho borough records were destroyed l)y fire in 
1724. Tliero is a manufacture of silk gloves. Popula- 
tion (1891), 3436; (1901), 3241. 

TortOSCI, a town of Spaiii, province of Tarragona, 
on the Ebro, with a station on tho coast railway from 
Valen(jia to Tarragona. Tho surrounding country produces 
oil, wheat, wine, fruit, and vegetables. No place in Spain 
for centuj-ies has been so often seriously flooded. Many 
of tho streets have l)oen entirely rebuilt, and on the opjx>- 
site bank of the Ebro a new suburb has sprung up, with 
modem buildings, squares, and bcttcr-paved streets. The 
fortifications are still standing, but are obsolete, the citadel 
being used as barracks and hosifital. Po])uJation (1887), 
25,192; (1897), 23,793. 

Torts* — Tort is, in the law of England and the United 
States, tho technical name of a civil wrong, t>., the breach of 
a duty imposed by law, by which breach some person be- 
comes entitled to sue for damages. A tort must, on the 
one hand, be an act which violates a general duty. Tlie 
rule which u breaks must be one made by the law, not, 
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aa in the case of a mere breach of contract, a rule which 
the law protects because the parties have made it for 
themselves. On the other han^ a tort is essentially the 
source of a private right of action. An offence which is 
punishable, but for which no one can bring a civil action, 
is not a tort. It is quite possible for one and the same act 
to be a tort and a breach of contract, or a tort and a crime ; 
it is even possible in one class of cases for the plaintiff to 
have the option — for purposes of procedural advantage 
---of treating a real tort as a fictitious contract ; but there 
is no necessary or general connexion. Again, it is not the 
case that pecuniary damages are always or necessarily the 
only remedy for a tort ; but the right to bring an action 
in common law jurisdiction, as distinct from equity, matri- 
monial, or admiralty jurisdiction, with the consequent 
right to damages, is invariably present where a tort has 
been committed. 

This technical use of the French word tori (which at one 
time was nearly becoming a synonym of M>rony in literary 
English) is not very ancient, and anything like systematic 
treatment of the subject as a whole is very modern. Since 
about the middle of the 19th century there has been a 
current assumption that all civil causes of action must be 
founded on either contract or tort ; but there is no his- 
torical foundation for this doctrine, though modified forms 
of the action of trespass did in practice largely supplant 
other more archaic forms of action by reason of their greater 
convenience. 

The general scoj)e of the law of torts has never been 
formulated by authority, the law having in fact been 
developed by a series of disconnected experiments with 
the various forms of action which seemed from time to 
time to promise the widest and most useful remedies. 
A short historical summary will be found in the article 
under this heading in the ninth edition of this work. But 
there is no doubt that the duties enforced by the English 
law of torts are broadly those which the Homan institutional 
writers summed up in the precept AUervm non laedere. 
Every member of a civilised commonwealth is entitled to 
require of others a certain amount of respect for his 
person, reputation, and property, and a certain amount 
of care and caution when they go about undertakings 
attended with risk to their neighbours. The precise 
amount of responsibility can be determined only by full 
consideration in each class of cases. It is important to 
observe, however, that a law of responsibility confined to 
a man’s own personal acts and defaults w’ould be of next 
to no practical use under the conditions of modern society. 
What makes the law of torts really effective, especially 
with regard to redress for harm suffered by negligence, is 
the universal rule of law that every one is 
UMbUtiy.’^' answerable for the acts and defaults of hia 
servants (that is, all persons acting under his 
direction and taking their orders from him or some one 
representing him) in the course of their employment. 
The person actually in fault is not the less answerable, 
but the remedy against him is very commonly not worth 
pursumg. *But for this rule corporations could not be 
liable for any negligence of their servants, however disas- 
trous to innocent persons, except so far as it might 
happen to constitute a breach of some express under- 
taking. Wo have 8jK)ken of the rule as universal, but, 
in the case of one servant of the same employer being 
injured by the default of another, an unfortunate aberra- 
tion of the courts, which started about two generations 
ago from small beginnings, was pushed to extreme results, 
and led to great hardship. A p^ial remedy was applied 
in 1880 by the Employers’ Liability Act; and in 1897 a 
much bolder step was taken by the Workmen’s Compensa- 
tion Act But, as the oommon law and the two Acts 


i which proceed on entirely different principle) cover dif- 
erent fields, with a good deal of overlapping, and the 
Acts are full of complicated provisoes and exceptions, and 
contain very special provisions as to procedure, the im- 
provement in substantial justice has been bought, so far, 
at the price of great confusion in the form of ^e law, and 
considerable d^culty in ascertaining what it is in any 
but the most obvious cases. The Workmen’s Compensa- 
tion Act includes cases of pure accident, where there is 
no fault at all, or none that can be proved, and therefore 
goes beyond the reasons of liability with which the law 
of torts has to do. In fact, it establislies a kind of com- 
pulsory insurance, which can be justified only on wider 
ground of policy. 

There are kinds of cases, on the other hand, in which 
the law, without aid from legislation, has imposed on 
occupiers and other persons in analogous positions a duty 
stricter than that of being answerable for themselves and 
their servants. Duties of this kind have been called 
“duties of insuring safety.” Generally they extend to 
having the building, structure, or works in such order, 
having regard to the nature of the case, as not to create 
any danger to i>ersons lawfully frequenting, using, or 
passing by them, which the exercise of reasonable care 
and skill could have avoided ; but in some cases of “ extra- 
hazardous” risk, even proof of all possible diligence — 
according to English authority, which is not unanimously 
accepted in Anierica — ^will not suffice. There has lately 
been a notable tendency to extend these principles to the 
duties incurred towards the public by local authorities 
who undertake public works. Positive duties created by 
statute are on a similar footing, so far as the breach of 
them is caj^able of giving rise to any 2 >rivate right of 
action. 

The classification of actionable wrongs is perplexing, 
not because it is difficult to find a scheme of division, but 
because it is easier to find many than to adhere to any 
one of tliem. We may start eitlicr from the character of 
the deiendant’s act or omission, with regard to his know- 
ledge, intention, and otherwise ; or from the character of 
the harm suffered by the plaintiff. Whichever of these wo 
take as the primary line of distinction, the results can 
seldom be worked out \^'ithout calling in the other. Taking 
first the defendant’s position, the widest governing prin- 
ciple is that, apart from various recognized grounds of 
immunity, a man is answerable for the “natural and 
probable” consequences of his acts ; such consequences 
as a reasonable man in his place should have foreseen as 
probable. Btill more is he answerable for what he did 
actually foresee and intend. Knowledge of particular 
facts may be necessary to make particular kinds of con- 
duct wrongful. Such is the rule in the case of fraud and 
other allied wrongs, including what is rather unhappily 
called “ slander of title,” and what is coming to be knqwu 
as “ unfair competition ” in the matter of trade names and 
descriptions, short of actual piracy of trade-marks. But 
where an absolute right to security for one’s person, repu- 
tation, or goods is interfered with, neither knowledge nor 
specific intention need be proved. In these cases we 
trespass altogether at our peril. It is in general the 
habit of the law to judge acts by their apparent tendency, 
and not by the actor’s feelings or desires. 1 cannot ex- 
cuse myself by good motives for infringing another man’s 
rights, whatever other grounds of excuse may be avail- 
able ; and it is now settled conversely, though after mudi 
doubt, and not without considerable dissent, that an act 
not otherwise unlawful is not, as a rule, made unlawful 
by being done from an evil motive. This rule was 
known some time ago to apply to the exercise of rights 
of property, and speculative doubt as remained has 
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lately been removed. Since the decision of the House of 
Lmxis in the leading case of AlUn v. iPifood(1898, A. C. 1), 
we know that it applies to the exercise of all common 
rights. The exceptions are very few, and must be ex- 
phuned by exceptional reasons. Indeed, only two are 
known to the present writer — malicious prosecution, and 
the misuse of a “ privileged occasion which would justify 
the communication of defamatory matter if made in good 
faith. In each case the wrong lies in the deliberate per- 
version of a right or ppvilege allowed for the public good, 
though the precise extent of the analogy is not certain at 
present.^ It must be remembered, however, that the 
presence or absence of personal ill-will, and the behaviour 
of the parties generally, may have an important effect, ivhen 
liability is proved or admitted, in mitigating or aggravat- 
ing the amount of damages aVarded by juries and allowed 
by the court to be reasonable. It may likewise be noted, 
by way of caution, that some problems of criminal law, 
with which w^e are not hero concerned, require more subtle 
consideration. However, it is hardly ever safe to assume 
that the bounds of civil and criminal liability will be 
found coextensive. Perhaps we may go so far as to say 
that a man is neither civilly nor criminally liable for a 
mere omission (not being disobedience to a lawful com- 
mand which he was bound to obey), unless he luis in 
some way assumed a special duty of doing the act 
omitted. 

We have already had to mention the existence of grounds 
of immunity for acts that would otherwise bo wrongful. 
Such grounds tliere must be if the law is to be enforced 
and justice administered at all, and if the business of life 
is to bo carrietl on with any freedom. Roughly speaking, 
we find in these cases one of the following conditions. 
Either the defendant was executing a lawful authority ) or 
he was justified by extraordinary necessity; or lie was 
doing something permitted by legislation for reasons of 
superior utility, though it may produce damage to others, 
and either with or without special provisions for com- 
pensating damage ; or he was exercising a common right 
in matters oi)cn to free use and competition ; or the 
plaintiff had, by consent or otherwise, disabled himself 
from having any grievance. Pure accident will hardly 
seem to any one who is not a lawyer to be a special ground 
of exemption, the question being rather how it could ever 
be supposed to be a ground of liability. But it was sufi- 
posed BO by many lawyers down to recent times; the 
reason l 3 dng in a history of archaic ideas too long to be 
traced here. Exercise of common riglits is the category 
where most difficulty arises. Here, in fact, the point at 
which a man’s freedom is limited by his neighbour’s has 
to be fixed by a sense of policy not capable of formal 
demonstration. As Chief Justice Holmes of Massachusetts 
has said, we allow unlimited trade competition (so long as 
it is without fraud) though we know that many traders 
must suffer, and some may be ruined by it, because we 
hold that free competition is worth more to society than it 
costs. A state with different economic foundations miglit 
have a different law on this as on many other points, llus 
freedom extends not only to the exercise of one’s calling, 
but to choosing with whom and under what conditions one 
will exercise it. Also the law will not inquire with what 
motives a common right is exercised ; and this applies to 
the ordinary rights of an owner in the use of his property 


^ It was until lately supposed tbat an action by a party to a con- 
tract against a third person for procuring the other party to break his 
contract was within the same class, tbat malice roust be proved. 
But since Alien v. Flood, and the later decision of the House of Lords 
in Qtttnn ▼. Loaihm (1001, A. C. 496), this view seems untenable. 
The ground of action is the intentional violation of an existing legal 
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as well as to the right of every man to carry on his 
business.® Owners and occupiers of immovable property 
are bound, indeed, to respect one another’s convenience 
within certain limits. The maxim or precept Sic utere tuo 
ut aliemm non laedas does not mean that I must not use 
my land in any way which can possibly diminish the profit 
or amenity of my neighbour’s. That would be false. It 
is a warning that both his rights and mine extend beyond 
being free from actual unlawful entry, and that if either 
of us takes too literally the more popular but even less 
accurate m^iin, “ Every man may do as he will with his 
own,” he will find that there is such a head of the law as 
Nuisance. 

From the point of view of the plaintiff, as regards the 
kind of damage suffered by him, actiouable wrongs may 
be divided into four groups. We have some of a strictly 
personal kind; some which affect ownership and rights 
analogous to ownership ; some which extend to the safety, 
convenience, and profit of life generally — in sliort, to a 
man’s estate in the widest sense ; and some which may, 
according to circumstances, result in damage to person, 
proi)orty, or estate, any or all of them. l*ersonal wrongs 
touching a man’s body or honour are assault, false im- 
prisonment, seduction or “ enticing away ” of members of 
his family. Wrongs to property are trespass to land or 
goods, “conversion” of goods {ue,^ wrongful assumption of 
dominion over them), disturbance of easements and other 
individual rights in property not amounting to exclusive 
possession. Trespass is essentially a wrong to j>ossession ; 
but with the aid of actions “ on the case ” the ground is 
practically covered. Then there are infringements of in- 
corporeal rights which, tliough not tlie subject of trespass 
})ro})er, are exclusive rights of enjoyment and have many 
incidents of ownership. Actions, in some cases expressly 
given by statute, lie for the piracy of copyright, patents, 
and trade marks. Wrongs to a man’s estate in the larger 
sense above noted are defamation (not a strictly personal 
wrong, because according to English common law the tem- 
ix)ral damage, not the insult, is, rightly or wrongly, made 
the ground of action) ; deceit, so-called “ slander of title " 
and fraudulent trade competition, which arc really varieties 
of deceit; malicious }>rosecution ; and nuisance, which, 
though most important as affecting the enjoyment of i)ro- 
perty, is not considered iu that relation only. Finally, we 
nave the results of negligence and omi.ssi()ti to j)crform 
special duties regarding the safety of one’s neighbours or 
customers, or the public, which may affect person, pro- 
perty, or estate generally. 

The law of WTongs is made to do a great deal of work 
which, in a sy.stcm less dependent on historical conditions, 
we should exj>ect to find done by the law of property. 
The law of negligence, witli the refined discussions of the 


^ The rule tliat a luan’s motives for exercising his cumnion rights 
are not examinable involves the consequence that advising or pro- 
curing another, wlio is a free agent, to do an act of this kind can, d 
fortiori, not be an actionable wrong at the suit of a third person who 
is damnilied by the act, and tliat whatever the adviser’s motivcK may 
be. This appears to bo included in the decision of the House of Lords 
in Allen v. Flood, So far as we can learn, that decision, though not 
binding in any American court, is in fact likely to be approved and 
followed in most American jurisdictions. It is otherwihe where a 
system of coercion is exercised on a roan’s workmen or customers in 
order to injure him iu his business. The extension of immunity to 
such conduct would destroy the value of the common riglit which the 
law protects ; Quinn v, Leatfieni, The coercion need not be physical, 
and the wrong as a whole may be made up of acts none of which 
taken alone would be a cause of action. In this point there is nothing 
novel, for it is so in almost every case of nuisance. Conspiracy is 
naturally a frequent element in such cases, but it does not appear to 
be necessary ; if it were, millionaires and corporations might ezoeed 
the bounds of lawful competition with impunity whenever they were 
strong enough. The roasous given In Quinn v. Leathern, are many and 
vaiioiu, but the decision is quite consistent with Allen v. Flood, 
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test and measure of liability which it has introduced, 
is wholly modern ; and the same may be said of^ the 
present working law of nuisance, though the term is of 
Respectable antiquity. Most recent of all is the rubric 
of ** unfair competition/’ which is fast acquiring groat 
importance. 

It will be observed that the English law of torts answers 
approximately in its purpose and contents to the Homan 
law of obligations ex delicto and quati ex delicto. When 
we have allowed for the peculiar treatment of rights of 
property in the common law, and remembered that, 
according to one plausible theory, the Homan law of 
Possessior) itself is closely connected in its origin with the 
law of delicts, we shall find the correspondence at least as 
close as might be expected h priori. Nor is the corre- 
spondence to be explained by borrowing, for this branch 
of tlm common law seems to owe less to the classical 
Homan or medimval Canon law than any other. Borne 
few misunderstood Homan maxims have done considerable 
harm in detail, but the principles have been worked out in 
all but complete independence. 

A list of niodorn books and monographs will be found at the 
end of the article on ** Torts” by the present writer in the 
Encyclopaidm of the Laws of Kiyalwtld^ vol. xii. p. 195. (Pollook*s 
Law of Torts has reached a sixth edition, 1901.) He is not aware 
that any tiling new and important has been published on the sub- 
ject since the date, September 1898, down to which that volume 
was revised. (f, Po.) 

Toru. See Uganda. 

Totsmai a town of Spain, province of Murcia, to 
the B.W. of Murcia, on the river Saugonera, with a station 
on the lino from Mureda to Lorca. The surrounding 
country is mountainous to the north and level to the 
south, gomirally fertile, and producing wheat, almonds, 
olives, oranges, and other fruit. The town consists of 
two parts, styled Barrios de Sevilla and Triana, and has 
a fine stpiare, largo town hall, pirish church with three 
naves (Santiago Apostle). Water is brought in for the 
fountains liy an aqueduct 7 miles long from the Sierra 
do Espuna to a large reservoir in Jaspe, and a canal 
has been iiuulo from the Sangonera to the beach at 
Mazarron. Population (1887), 11,021; (1897), 11,634. 

TotnMi a municipal borough, railway station, and 
market town, Devonshire, England, in the Totnes parlia- 
mentary division of the county, on the river Dart, 23 
miles south by west of Exeter. It is connected with the 
suburb of Briilgctown by a stone bridge. From 1295 to 
1867 (when it was disfranchised) the borough sent two 
members to Parliament. The clmrch of St Mary’s (Early | 
Perpendicular) is a fine one, with a peal of eight bells. 
It was reopened after restoration in 1889. A cottage hos- 
pital was built in 1901. The town was originally walled 
and entered by foiur gates ; only the east and north remain. 
Bridgetown is now included in the municipal borough. 
Population (1891), 4113; (1901), 4034. 

TotonicaLpAnp chief town of a department of the 
same name, Guatemala, Central America. It is beautifully 
situated amidst luxuriant gardens on the same high plateau 
as Quessaltenango, from whicli it is some 12 miles distant 
to nortli-east It is inhabited mainly by Quiche 
Indians, employed chiefiy in the making of cloth, furni- 
ture, pottery ware, and wc^en musical instruments. There 
are hot mineral springs in the neighbourhood. Population, 
25,000. 

TottOflhBJfli a suburb of London, in the Tottenham 
parliamentary division of Middlesex, 6 miles north of liver- 
pool Street by rail. A Homan Catholic church has been 
built, and Bruce Castle, an Elizabethan mansion, became 
public property in 1892, with its grounds of 20 acres. 


The Alexandra Palace is partly in this pariUh and partly 
in that of Muswell Hill Population of the urban die- 
trict (subdivided in 1888 into two districts, Tottenham 
and Wood Green) (1891), 71,343; (1901), 102,519. 

Tottmnvlllay formerly a village in Biefamond 
county, New York, U.B.A., and since 1st January 1898 
a part of Blchmond borough, one of the five borem^^ 
constituting New York City. It is near the south end of 
Staten Island, at the terminus of the Staten Island Rail- 
way. The population is not separately returned by the 
census. 

Touch* See Physiology : Special 

Toul, chief town of arrondissement, department of 
Meurthe-et-]Moselle, France, 14 miles west of Nancy, on 
the railway from Paris to Strasbourg. On the north side of 
the Marne and Hhino canal is the artillery park. In the 
garden behind the Hotel de Yille is a statue of ** France 
recueillie” by Maindron (1874). At Bellevue, J mile 
north-west of the tovm, are large pottery works. The 
manufacture of embroidery is a local industry. Toul is 
now the centre of a vast entrenched camp. The hills sur- 
rounding the town are crowned with forts, constantly being 
strengthened, of which the highest is that of St Mich^ 
(1400 feet), whilst a series of forts, extending in echelon 
along the ridge bordering the Meuse, connects the forti- 
fications with those of Verdun. Port traflic on the Canal 
de TEst and Marne and Rhine amounted in 1900 to 
251,561 tons. Population (1891), 8233 ; (1901), 9026. 

TOUlonp seaport and first-class fortress and torpedo 
station of France, department of Var, capital of the arron- 
dissement of Toulon, on the Mediterranean, 42 miles east- 
south-east of Marseilles. It is the most important port in 
connexion with the French national military marine. It 
is frequently visited by foreign naval squadrons, and made 
the scene of friendly demonstrations not without political 
significance. The federation monument in commemora- 
tion of the centenary of the French Revolution W’as 
erected in 1890 in the Place de la Liberty, the finest in the 
new town. In 1883-87 a handsome Renaissance building 
was erected to accommodate the picture gallery and the 
town library. The principal industries, apart from the 
arsenal, are shipbuilding, fishing, lace-making, and wine- 
growing. Toulon possesses an observatory and a botanical 
garden. The Missiessy wet dock was added in 1889 
to the naval arsenal. In 1899, 379 vessels of 162,707 
tons entered, and 376 of 160,708 tons cleared. Popula- 
tion (1886), 53,941 ; (1901), 101,172. (See Dookyaeds : 

/VeWifr.) 

TouIouS 09 department of Haute- 

Garonne, on the Garonne, 443 miles from Paris by raih 
In respect of population it is the sixth town of France, 
and is the actual metropolis of this southern district, if 
judged by its historic and commercial importance. The 
Canal du Midi (between Bordeaux and Cette) has ceased 
to belong to the Southern Railways Company, and the 
shipping trade should receive a great impetus by reason 
of the consequent reduction in the tariffs. The monu- 
ments, in which the town is so rich, are restored and kept 
in rej>air. A colonnade and front were added to Notre 
Dame de la Daurade between 1890 and 1895, and at the 
back of the Capitole a facade has been built in place of the 
old, incongruous buildings, of which only the keep (now 
the depository of the archives) has been retained. The 
magnificent H6tel d’Ass^zat has been bequeathed to the 
learned societies of Toulouse, whidi took possession of it 
in 1896 ; and the learned sodeties of all F^nee, which for 
years hs^ convened their annual sittings at Paris, held 
their congress in this building in 1899. 13x6 surplus 
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treasureB of the rich Museum of Antiquities liave been 
bestowed on the Mus^e St Baymond, in which are various 
archaeological, numismatic, and ethnological collections. 
The faculties of science, literature, law, and medicine, 
combined with pharmacy, were constituted a university 
in the year 1896. Population (1886), 123,040: (1901), 
147,696. 

ToureOlnflTf & arrondissement of Lille, 

department of Nora, France, 2 miles north-west of Roubaix 
and 7 J miles north-east^ by north of Lille. A branch canal 
(1893) connects with the Boubaix canal The town has 
extended in all directions, and many churches and public 
buildings have been erected, including an important school 
of industries and the Hdtel de Yille, an elegant structure 
in the Benaissance style, containing a museum of painting 
and sculpture. An abundant water-supply has been intro- 
duced. The industrial and commercial expansion has been 
very rapid, and Tourcoing now ranks as one of the fore- 
most manufacturing centres of France. In 1897 there 
were 12 combing establishments emplo 3 dng 4800 persons; 
68 spinning and twisting factories, with 580,000 spindles, 
employing 6460 persons, and producing 40,000,000 Tb of 
yam; 15 cotton spinning and twisting factories, with 
640,000 spindles worked by 4200 persons, and producing 
27,000,000 Ih of yam. In the weaving doimrtments 4000 
machine and 1000 hand looms turn out woollen and mixed 
woollen and cotton fabrics to the value of £1,400,000 
every year, while the production of drapery, swan-skins, 
and jerseys is valued at £960,000 more. The making of 
velvet pile carpets has also greatly ex|)andcd, and the 
annual value of the output of that and allied industries 
now exceeds £500,000. Imports amounted in 1900 to 
£2,992,000, and exports to £5,164,000. The principal 
imports in 1898 were wool, forming 48 per cent., and 
flax, yarn, and hemp, together making up 20 per cent, of 
the total. Of the exports, combed wool, <kc., accounted 
for nearly 70 per cent., while yarn, tissues, rags, and flax 
together made up nearly 16 per cent, of the total. Popula- 
tion (1891), 47,253; (1901), 78,233. 

Tour naif a town of Belgium, in the province of 
Hainaut, 30 miles north-west of Mons, with a station at 
the junction of lines from Brussels to Lille (France) and 
from Mons to Courtrai. The Scheldt divides the town 
into two portions. Its manufacture of carpets is of 
ancient origin, but has declined in importance. Other 
industries include the manufacture of woollen and cotton 
goods, linen bleaching, and distilling. The public build- 
ings are numerous and interesting. Population (1890), 
34,442; (1900), 36,004. 

Tours, chief town of the department of Indre-et- 
Loire, France, 146 miles south-west of Paris, on the rail- 
way from Paris to Bordeaux. The basilica erected over 
the tomb of St Martin was discovered as the result of 
excavations undertaken in 1860. Statues of Balzac 
(1889) and General Meusnier (1888) have been added 
to the public monuments. The printing works now give 
employment to only 800 persons, but have storage accom- 
modation for 7 millions of books. Steel works, works for 
the manufacture of machinery and implements, iron 
foundries, and chemical works have become important 
industrial features. Population (1891), 64,283; (1901), 
68,409. 

Towanda, a borough of Pennsylvania, n.S.A., 
capital of Bradford county, on the North Branch of the 
Susquehanna river, and on the Lehigh Valley and the 
Barclay railways, in the north-eastern part of the state, 
at an altitude of 720 feet. It is in a lumber and 
fiuming re^on, and has planing-mills, furniture factories, 
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and foundries. Population (1890), 4169; (1900), 4663, 
of whom 322 wore foreign-born. 

TownsvillO, a town, Queensland, Australia, on 
Cleveland Bay, about 870 miles north-west of Brisbane, 
in the county of Elphinstono. It has several handsome 
public buildings, including the Supreme Court and new 
custom-house. An excellent water-supply has been 
established. The tidal harbour is enclosed by stone 
breakwaters. Large vessels enter, and load frozen meat 
direct from the refrigerator cars. The port is an outlet 
for a wide area of ]>asloral country and for several gold- 
fields, and has regular communication with all ports north 
and south by lines of steamers. The exports in 1899 
were valued at over £3,000,000. The immigration 
barracks on Boss Island have accommodation for 600 
persons. The railway station is the terminus of the 
Northern line, which extends 236 miles to Hughenden. 
Population (1891), SoGi; (1901), 12,717. 

Toxi ns and Ant Itoxi ns. See Bacteriology. 
TradSi Balance of. Bee Balance of Trade. 

Trade Marks. — This subject may conveniently 
be considered under the following heads : I. British Trade 
Marks before the Registration Acts, 1883-88; II. Trade 
Marks under the Registration Acts, 1883-88; III. “ Passing 
off'' and trade name; IV. Merchandise Marks; V. Inter- 
national and Imperial Arrangements; VI. Foreign and 
Colonial Trade Mark Laws. 

I. Before the Registration Acta . — A trade mark may 
be defined as a symbol, consisting in general of a picture, 
a label, or a word or words, applied or attached to a 
trader’s goods for the puri)ose of distinguishing them 
from the similar goods of other traders, and of identify- 
ing them as his goods, or those of his successors in 
the business in which they are produced or put for- 
ward for sale. A trade mark differs both from a 
patent and from a copyright in its legal character. In 
the case of a trade mark the proi)crty and the right to 
protection are in the device or symbol which is invented 
and adopted to designate the goods to be sold, and not in 
the article which is manufactured and sold. The article 
is open to the wdiolo world to manufacture and sell, and 
all that the owner of the trade mark is entitled to prevent 
is such a use of his mark by other traders as will suggest 
that goods which are not his actually are so. On the 
other hand, patent-right and copyright i)rotect the substance 
of the articles ; and any unauthorized manufacture of it in 
the former case, or reproduction of it in the latter, while 
the protection lasts, is prohibited. The grounds, however, 
on which trade marks, patent-right, and copyright obtain 
legal recognition, though they are to a certain extent 
dissimilar, have a common clement. Patent-right and 
copyright rest u{)on the view that the results of the 
original labour of the inventor and the author ought, as a 
matter alike of justice and of public policy, to be secured 
against piracy ; while, as regards the proprietor of a trade 
mark, the question of originality, so long as the mark is 
sufiiciently distinctive really to identify his goods (and, 
for purposes of registration, to satisfy the Trade Marks 
Acts) does not arise. But into the law of trade marks as 
well as into that of patents or copyright the element enters 
of a man's right to have the profit derivable from his own 
property guaranteed to him. “No man,” said Lord 
Justice James in the case of the Singer Manvffuiunng 
Co, V. Loog (1880), defining in language that has become 
classic the foundation on which the law relating to trade 
marks rests, “is entitled to present his goods as being 
the goods .of another man, and no man is permitted to 
use any mark, sign, or symbol, device or means, whereby, 

S. IX. — 49 
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'without making a direct false representation himself to a 
purchaser from him, he enables such purchaser to tell a lie 
or to make a false representation to somebody else who is 
the ultimate customer.’^ The existing law in the United 
Kingdom cannot be properly appreciated unless the subject 
is approached in the first instance from the historical 
side. English trade mark law practically commences with 
the first years of the 19th century. The use of trade 
marks was indeed of far earlier date, for in 1742 we find 
Lord Hardwicke declaring that “ every particular trader 
had some particular mark or stamp.” But in the very 
case in which Lord Hardwicke made that statement 
(Blanchard v. Hill) he refused to pfbtect the “Great 
Mogul” stamp on cards, being apparently under the 
influence of the notion that the legal recognition of trade 
marks would involve the creation of a new species of 
monopoly ; and with regard to a case decided in the reign 
of James 1. (^Semthern v. How\ in which a clothier had 
applied the mark of another clothier to his own inferior 
goods, the reports leave it doubtful whether the action 
was brought by the owner of the mark, or by a defrauded 
customer, in which latter event it would be merely an 
ordinary action for deceit. But although the actual law 
of trade marks cannot be traced farther back than the 
beginning of the 1 9th century. Lord Eldon repeatedly 
granted injunctions to restrain one trader from fraudulently 
“ passing olF” his goods as those of another, and thus laid 
a foundation on which the present law has been built up. 
The stages through which its d6veloj)ment passed possess 
considerable iptereat, and may be described quite briefly. 
The first reported case — apart from the doubtful one in 
the time of James I. above referred to — in which the 
infringement of a trade mark (a label on blacking) was 
restrained by the Court of Chancery was Day v. Day in 
1816. In 1824 the common law courts, in the case of 
Sykea v. Sykea, established the right of the owner of an 
infringed trade mark to damages. In 1833 it was hold 
by the Court of King^s Bench that it was not necessary 
for the plaintiff in an infringement action to prove that 
the defendant’s goods were inferior to his, or that he had 
suffertfd special damage by the infringement. Later this 
became a rule of equity as well as of law. On another 
point, however, the practice of the courts of common 
law and equity diverged for a time. It was decided by 
Lord Cottenham in 1838, in the leading case of Milling- 
ton V. Fox, that an injunction to restrain the infringement 
of a trade mark could be obtained, even although the 
defendant had acted without fraudulent intent. On the 
common law side, on the other hand, fraud was an essential 
ingredient in the cause of action, and remained so till 
the fusion of law and equity by the Judicature Acts. 

The effect of Lord Cottenham’s decision in the case 
of Millington v. Fox clearly was to recognize a right of 
property in trade marks, and the action for infringement 
became a familiar species of litigation. Under the then 
existing law, however, the plaintiff in such actions 
generalljr found himself in a very disadvantageous and 
unsatisfactory position. The basis of his action was the 
reputed association between his trade mark and his goods. 
Hits association the defendant — often a person of no 
means — would deny, and^ it had to be proved as a fact by 
witnesses at a cost which there was little hope of his 
recovering. Moreover, even if the trade mark proprietor 
secured a judgment in his favour, it carried with it no 
immunity from the obligation of again establishing his 
right to the mark against any subsequent infringer who 
chose to dispute it Thus — to take an interesting and 

g rtinent illustration given in Kerly on Trade Marks 
, 6) — the case of Bodgers v. HotvUl lasted five years and 
cost the plaintiff £2211, without giving him in the end 
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any security that be might not have to incur equal delay 
and expense in proving his title to the exclusive use of 
the tn^e mark in pn^eeding against other defendants. 
To complete this statement of the shortcoming of the law 
before the Merchandise Marks Act, 1862, it should be 
noted that the infringement of trade marks— except in 
coses where the seller of spuriously marked goods cheated 
the buyer — was not a criminal offence. The remedies 
needed obviously were the establishment of a system of 
registration of trade marks, which would simplify the 
proof of a plaintiff’s title, and the creation of a criminal 
law of false marking. The first step in the accomplish- 
ment of the latter object was taken by the Merchandise 
Marks Act, 1862, while provision was first made for the 
registration of tr^e marks by the Trade Marks Begistrar 
tion Act, 1875. That statute made registration in the 
register of trade marks which it established primd facie 
evidence of the right of the registered proprietor to the 
exclusive use of the trade mark in connexion with goods 
of the class for which it was registered and used, and 
enacted that it should after the expiration of five years 
be conclusive proof of such right, provided that the 
proprietor of the mark remained the owner of the good- 
will of the business in which it was used. The Act 
also provided that a person should not be entitled to 
institute any proceeding to prevent the infringement of 
trade mark until it was registered, or (a later statutory 
modification) until, in the case of a mark in use before 
the passing of the Act of 1875, registration of the mark 
as a trade mark had been refused. The Trade Marks 
llegistration Act of 1875 was a considerable success, but 
no provision was made under it for the registration of words 
unless they either were old marks, or were registered in 
combination with one or more of the “ essential particu- 
lars ” proscribed by the Act, such as a distinctive device, 
heading, mark, label, or ticket. The Trade Marks Act, 
1883, remedied this defect, besides altering the law in 
other important respects; and the law and practice in 
regard to trade marks are now embodied in that statute, 
in an amending Act passed in 1888, on the recommenda- 
tion of a committee presided over by Lord Herschell, and 
in rules made by the Board of Trade in 1890, 1897, 
and 1898. Further reference may be made, in regard to 
the subject of trade marks before the Registration Act.s, 
1883-88, to an admirable introductory chapter in Kerly 
on Trade Marks, pp. 1-10, and also to the report of the 
Merchandise Marks Committee, 1862, and the annual 
reports of the Commissioners and the Comptroller- 
General of Patents from 1876 to 1884 (2nd Report). 

11. Under the Aefs.— The Register of Trade Marks is 
kept at the Patent Office, South^pton Buildings, London, 
and is under the charge of the Comptroller-General of 
Patents, Designs, and Trade Marks, who is appointed by 
and acts under the superintendence of the Board of 
Trade, and has a deputy — the Registrar dL Trade Marks. 
A copy of the entries relating to cotton goods is kept at 
Manchester ; and there is a branch registry at Sheffield 
containing the marks for metal goods (“ Sheffield marks ”) 
registered by residents in or within six miles of Hallam- 
shire. The care of this register is vested in the Cutlers’ 
Company, who are substituted for the Comptroller as to 
registration of “ Sheffield marks,” but subject to his veto, 
and subject also to an appeal from him to the courts. 
The Trade Marks Acts, 1883-88, do not affect 
the definition of a trade mark at common law, 
as it has been explained in the preceding portion of this 
articla A trade mark must still be a distinctive symbol, 
and it must also be so applied or attached to goo^ and 
“ go to market ” with them that the customer is led by 
the use of it to connect the goods with the proprietor 
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of the nuurL But re-enacting and enlarging the pro- 
vieions of the Act of 1875, they lay down ** essential 
paxticolare,” of one at least of which a trade mark must 
consist, in order to entitle its owner to the benefits of regis- 
traldom These essential particulars ’’ are as follows: — 
(a) A name of an individual or firm printed, impressed, 
or woven in some particular and distinctive manner. The 
name must be in the nominative case. Thus it has been 
held that the word “ Piiie's ” in ** Pirie’s Parchment Bank ” 
did not come withinTthis clause, and ordinary printing 
type is not printing in a “particular** or “distinctive** 
manner; (6) a written signature, or copy of a written 
signature of the individual or firm applying for registra- 
tion — the signature must be the one bond fide used in 
business by the individual or firm, and not a fanciful or 
descriptive name; (c) a device, mark, brand, heading, 
label, or ticket, which is “ distinctive,** capable both 
of identifying the goods as those of the trade mark 
proprietor, and also of distinguishing them from those 
of other traders (which are even new to the trade) ; {d) 
an invented word or invented words; and {e) a word 
or words having no reference to the character or quality 
of the goods, and not being a geographical name. The 
registration of “ word marks ** was first provided for by 
the Trade Marks Act, 1883. In that statute, however, 
clause {d) read “ a fancy word or words not in common 
use.** The expression “ fancy word ** gave rise to consider- 
able difference of opinion. It was interpreted by tlie Court 
of Appeal as equivalent to “ obviously meaningless as a|>- 
plied to the article in question,** or “ obviously 
non-descriptive.** In accordance with this inter- 
pretation, the words “ gem ** for guns, melrose ** 
for a hair restorer, “ electric ** for velveteen, and “ wash- 
erine ’* for a soap, were all held not to be registrable. On 
the recommendation, however, in 1887, of a committee 
appointed by the Board of Trade, and presided over by 
Lord Herschell, the expression “ invented word ** was sub- 
stituted for “ fancy word ** by the Trade Marks Act, 1 888. 
An invented word need not be wholly meaningless, nor 
is it disqualified because words may have suggest^ it. 
Thus “ mazawattee ** w^as held to bo an “invented word,** 
although the latter part of it was a Cingalese term mean- 
ing “estate,** and there were estates in Ceylon having 
names ending with “ wattee,** from which tea came ; and 
in a leading case on the construction of the clauses 
under consideration (Eastman (7o.*« Trade Marky 1898, 
15 Bep. Pat. Cas. 476), the word “solio** was held to be 
registrable as a trade mark for photographic printing paper 
under both clauses, although it was objected that “ solio ** 
was equivalent to “ sunio.** Clauses (<5) and (<*), it should 
be noted, are independent : the former deals with newly- 
coined words, the latter with the existing words of the 
English language, or of other languages likely to be known 
to the public. A word which is really “invented** may 
be registered, whether it is descriptive or pot. 

There may be added to any one or more of the “ essential 
particulars** above enumerate any letters, words, or figures, 
or a combination of these. But the right to the exclusive 
use of the added matter must be disclaimed. A man is 
not required, however, to disclaim his own name, or trade 
name, or that of his place of business, if the name appears 
in the mark. In the case of what are called “ old marks,** 
▼i*., those used before the Trade Marks Registration Act, 
1875, there may also be added to the mark any device, 
nutfk, brand, head, label, or ticket, which, although 
pfdmA facie disdnetive, is really common to the trade. 

Even if a trade mark satisfies the statutory conditions as 
to “ essential particuk^” it may still under certain circum- 
^^tanoes be refused registration by the Comptroller-General 
Two or mmre xmisons are not allowed, unless the court 
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directs, to be registered as piopiietors of the same trade 
mark with respect to the same description of goods ; if it 
appears that three or moro traders are entitled to an old 
mark for the same description, the mark is treated as 
common to the trade. Moreover, except by the direction 
of the court, the Comptroller must not register a mark 
having such resemblance to one already registered as to 
be calculated to deceive. The Trade Marks Acts contain 
elaborate divisions of goods into different classes. But 
the question whether particular goods are of the same 
description is not determined solely by reference to the 
, statutory classification. “ The true test,’* says Kerly 
I (Trade Marksy p. 181), “would seem to be supplied by 
the question. Are the two sets of goods so commonly dealt 
^ in by the same trader that his customers, knowing his 
; mark in connexion with one set, and seeing it upon the 
others, would be likely to suppose that it was used upon 
them also to indicate that they were his goods ? ** Wine 
I and spirits, beer, and even an aperient drink and baking 
powder, liave been held to bo “ goods of the same descrip- 
tion,** The expression “calculated to deceive** has been 
considered by the courts in very many cases. It is not 
merely nor chiefly the retailer or dealer tliat has to be kept 
in view w^hcii the question of the likelihood of deception 
is under consideration. The courts have regard also,. and 
mainly, to the ultimate purchaser whom the trade mark 
may reach, and careless or imwary persons are considered 
as well as those who are careful and intelligent. The 
judge’s eye is the ultimate test as to the degree of re- 
semblance that is calculated to deceive, althougli expert 
evidence on the point is admissible. 

Registration of a trade mark is equivalent to public 
user of the mark. It is primd facie evidence, and after 
five years is conclusive evidence, of the registered pro- 
prietor’s right to tlie exclusive use of the mark for the 
goods for which it is registered, so long as the mark 
remains on the register (for the court has power, on the 
application of any person aggrieved by the entry of a 
mark on the register, to order its removal), j>rovided that 
the proprietor is the owner of the goodwill of the business 
in the goods upon w^hich the mark is used. Moreover, it 
is a condition precedent to an action for the infringement 
of a trade mark that the plaintiff should be the registered 
proprietor of the mark at the time when the action comes 
on for hearing. This last provision does not apply to an 
action for “passing-off** (see infra). 

The right to a trade mark is determined if the mark 
ceases to be distinctive and be(;c)nies publici juris ; if it is 
separated from the goodwill (a trade mark can only be 
assigned with the goodwill) ; if the mark is ajipliod by the 
trader to spurious goods (as where boxes of cigarettes 
were so labelled, in conformity with an alleged custom of 
the trade, as to indicate tliat they were Russian manufac- 
ture, which was not the fact; or when the mark is 
abandoned (temporary disuse, however, is not abandon- 
ment unless the mark has in the meantime become 
associated with the goods of another trader); or wlurc, 
as in the “ linoleum *’ case, it has become the name of the 
goods, and so merely descriptive ; or after fourteen years 
where the trade mark fees have not been paid. 

Trade mark rights may be protected and enforced by 
an action for infringement, w^hich may be brought in the 
Chancery or King’s Bench Division; or, in the case of 
marks registered upon application at the Manchester 
office, in the Palatine Chancery Court of Lancashire ; or, 
where not more than ^50 damages is claimed, in the 
county court. As above mentioned, the court has pow'er 
to rectify the Register of Trade Marks on the application 
of any person “ aggrieved ** by any entry in or omission 
from it ; and a mark may be removed even after five yearsf 
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(^lutration. The court may, on the application of the 
registered proprietor of a trade mark, give him leave to 
alter or add to it (e,g,^ a firm on becoming a limited com- 
pany has been allowed to add the word “limited” to its 
name upon a registered mark), but no alteration will be 
permitted in regard to any “essential particular,” An 
appeal lies from the refusal, or, where an application is 
unsuccessfully opposed, from the allowance of registration 
of a trade mark by the Comptroller-Qeneral, to the Board 
of Trade, which may and frequently does refer the ques- 
tion to the court. The work of the trade mark branch of 
the Patent Office has not increased at all in proportion to 
that of the patent branch, and indeed, as regards the 
number of registrations, shows a tendency to decrease 
(see article Patents). The number of applications for 
trade marks in 18B4 was 7104, and the number of marks 
registered 4523. In 1899 the corresponding figures were 
8918 and 3771,^ 

III. “Posstny-q^” avul Trade Name , — A trader has 
generally numerous other symbols, which he uses as 
indicia of his goods, besides his trade mark, «.y., the 
name or title under which he himself trades, the name 
under which his goods are known and sold, badges of 
property which are termed “ trade name,” and tlie dis- 
tinctive “get-up” of the goods as they api»ear in the 
market. Those symbols enjoy the protection of the law, 
under certain conditions, equally with tnide marks. No 
trader is entitled to “pass-off” his goods as those of 
another, and if he infringes this rule ho is liable to an 
action for an iiy unction and damages. Even if the 
“passing- off” is done innocently it will be restrained 
{Millington v. Fox^ 1838, 3 Mylne and Craig, 338). 
Although the first purchaser is not deceived, still if the 
article delivered to him bears words or marks such that 
it is “calculated to deceive” a purchaser from him, the 
use of them is illegal. To this general rule there are 
several exceptions; — (1) No monopoly is allowed in 
names that are merely descriptive. But words which 
primd facie are descriptive, such as “camel-hair belt- 
ing,” for belting mocie of camel-hair {Reddaveay v. 
Bonham, 1896, App. Cas. 199), or “Stone Ales” for 
ales brewed at Stone {Montgomery v, Thompson, 1891, 
App. Cas. 217), may bo shown to have acquired by 
long use “a secondary distinctive meaning,” and, in 
fact, to mean the goods of a particular trader. And 
where a defendant is not selling the genuine goods 
indicated by the name, as where the composition of the 
goods is a secret, even if the name might otherwise be 
taken as merely that of the goods, he cannot rely on 
the defence that the name is descriptive {Birmingham 
Vinegevr Co, v. Powell, 1897, App. Cas. the “Yorkshire 
Bolish Case”). (2) A trader cannot be prevented from 
trading under his own name, if he is using it honestly, 
oven though from its similarity to the name of another 
trader it may injure the business of the latter {Burgess v, 
Burgess,^ 1863, 3 De Gex, M, and G. 896 ; Turton v. 
Turton, 1889, 42 Ch. D. 128). But if a trader's own 
name has, before he entered the trade, become the trade 
name of some other person’s goods, he might probably not 
be allowed to use it without taking steps to prevent 
deception. It is provided by the Companies Act, 1862, 
^at no company shall be registered under a name 
identical with that by which a subsisting company is 
already registered, or so nearly resembling it as to be 
calculated to deceive, unless the subsisting company is in 
process of being wound up and consents to such registra- 
tion ; and provision is also made for a change of the name 
of any company which, through inadvertence or otherwise, 
is registered under a name coming within the statutory 
prohibition. It is to be observed (cf. Buckley, Companies 
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Acts, 7th ed. p. 28) that {a) the Companies Act^ applies 
only to the case of talcing the name of a subsisting company 
already registered, and not to a case where a new company 
proposes to register in the name of, or in a name closely 
I resembling, the name of an old-established company, 

I which is not registered, or of a firm or individual tr^er •, 

\ {h) that as soon as the new com{)any is roistered the Act 
ceases to apply ; and {c) that the Act forbids registration 
irrespectively of the question whether the business proposed 
to be carried on by the new company is the same as that of 
I the subsisting company or not. But the provisions of the 
Companies Act on this subject are merely supplemental to 
the common law, and, accordingly, an injunction will be 
granted to restrain a company from carrying on the same 
trade as that of another company under a name so nearly 
resembling the name of that company as to be calculated 
to deceive, whether it has been registered or not, and, in 
the latter event, to restrain the infringing company from 
applying for registration of the name. A new company 
will not be allowed to take the whdle name of a subsisting 
company, even although that name is of a descriptive 
character {Manchester Brewery Co, Ltd, v. North Cheshire 
and Manchester Brewery Co, Ltd,, 1899, App. Cas. 83). 

The purchaser of the goodwill of a business has the right 
to use the trade name under which the business is known, and 
to restrain others from using it, or using such imitations of 
it as may mislead the public. But he is not entitled by 
the use of the trade name to make the vendor liable, under 
the doctrine of “ holding out,” for debts of the business 
incurred after the sale. And if the vendor of the good- 
will gave his name to the business, he cannot (in the 
absence of any restrictive condition in the agreement for 
sale) be prevented from beginning to trade in his own 
name again, unless it be shown that in so doing he is 
attempting to deceive the public into the belief that he is 
still the owner of the old business. It may be noted that 
the right to be protected against “passing-off” is restricted 
to goods of the same description as those upon which the 
trader uses the “ get-up,” &c,, imitated. 

IV. Merchandise Marks , — As has already been seen, the 
first attempt to make the falsification of trade marks a 
criminal offence was initiated by the Merchandise Marks 
Act, 1862. But that statute possessed numerous and 
serious defects. Although it provided that the forgery of 
a trade mark with intent to defraud, and the false applica- 
tion of a trade mark to goods with the like intent, should 
be misdemeanours, it left the burden of establishing the 
fraudulent intent upon the prosecutor. It contained no 
provision for summary prosecutions. And it did not 
provide for the seizure of falsely-marked goods on importa- 
tion from abroad. It was to the existence of this last 
defect that the enactment of a more satisfactory measure 
was due. The International Convention for the Protection 
of Industrial Property, to which Great Britain acceded in 
1884, contained a provision that all goods illegally bearing 
a trade mark or trade name may be seized on importation 
into those states of the union where the mark or name 
has a right to legal protection, and that the seizure shall 
be effected at the request of either the proper public 
department or of the interested party, pursuant to the 
internal legislation of each country. Qlie law had to be 
amended in order to cany out this article in the Con- 
vention, and the Merchandise Marks Act, 1887, was passed 
to carry out this object and generally to make better pro- 
vision for the protection of merchandise. It was sub- 
sequently amended in 1891. The effect of the provisions 
of these statutes may be briefly stated. Any person is 
guilty of an offence, punishable on indictment or summary 
conviction, by fine or imprisonment, who does any of tilie 
five following acts, unless he proves as regards the &nt four 
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of them that he acted without intent to defraud (there is 
a special defence to No. v. which is noted below) : — (L) 
forges any trade mark, or makes, disposes of, or has in his 
possession for such purpose any die or iiistrument; (ii.) 
falsely applies any tr^e mark or a colourable imitation of 
any trade mark to goods ; (iii.) applies any false 
descrii)tion to goods : “ trade description ” 
is defined as any descriptive statement or other 
indication as to the measurement, quantity (not quality^ it 
should be observed), or weight, place, or mode of produc- 
tion, or the material^ of the goods, or as to their being 
subject to an existing patent, privilege, or cop 3 rright ; con- 
ventional or customary descriptions lawfully in use in 
August 1887 to indicate that the goods are of a particular 
class or method of manufacture are allowed to be continued ; 
but if they contain the name of a place and are calculated 
to mislead as to the real place of production, the name of 
the latter must be added ; (iv.) causes any of the above 
offences to be committed ; (v.) sells or exposes for sale, or 
has in his possession for sale, trade, or manufacture, any 
goods or things to which any forged tradi mark or false 
trade description is applied, or any trade mark or colour- 
able imitation of a trade mark is falsely applied, unless 
the defendant proves that, having taken all reasonable pre- 
cautions, he had no ground to suspect the genuineness of 
the mark, ikc., and also that on demand he gave to the 
prosecutor all the information in his power as to the 
person from whom he obtained the goods, <kc., or proves 
that he otherwise acted innocently. 

There is power to forfeit the things found on a prosecu- 
tion for any of these offences, although no one is convicted. 
If the offender is indicted (it is in his option to be tried in 
this way) the punishment is fine and iraprisonineht, the 
latter not to exceed two years. On summary conviction 
the punishment is not to exceed, for a first offence, four 
months’ imprisonment, with or without hard labour, and a 
fine of £20 ; and for any subsequent offence six months’ 
imprisonment and a fine of £50. The importation is 
forbidden of goods by means of or in relation to which 
an offence against the Acts has been committed, and also 
of all goods of foreign manufacture bearing any name or 
trade name being or puri)orting to be that of a manu- 
facturer or trader within the country, unless it be accom- 
panied by a definite indication of the country where the 
goods were made or produced. There are also special 
provisions with regard to the marking of watch-cases. The 
Commissioners of Customs have power to make general 
orders for carrying out the Merchandise Marks Acts, and 
a number of such regulations have been issued. Under 
the Sale of Food and Drugs Act, 1899, the importation, 
except in containers showing their character, of margarine, 
margarine cheese, adulterated or impoverished butter, or 
condensed, separated, or skimmed milk, is penalized, and 
it is provided that the Commissioners of Customs, in 
accordance with directions given by the Treasury after 
consultation with the Board of Agriculture, shall take such 
samples of consignments of imported articles of food as 
may be necessary for the enforcement of the law. 

y. Interwitunud and Imperial , — By the International 
Convention (see Patents) for the Protection of Industrial 
Property, which was signed at Paris in 1883, the signatory 
stat^ a list of which is given below, agreed that the 
subjects or citizens of each state should, in all the other 
states, ergoy as regards trade marks and trade names the 
advantages that their respective laws then granted, or 
should thereafter grant, to their own subjects or citizens. 
So far as Great Britain is concerned, the only provision 
that has been made for carrying out this convention is 
contained in § 103 of the Trade Marks Act, 1883. The 
effect of that section is to confer on an applicant for the 
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protection of a trade mark in one of the other contracting 
states a priority over other applicants for registration in 
the United Kingdom during the space of four montha 
The section does not, however, exempt the applicant from 
the conditions and formalities incumbent on ordinary 
plicants for registration in Great Britain; nor does the 
fact that the foreign application has been successful of 
itself give the applicant a right to have his mark accepted 
for registration. Under the Convention of Madrid, 1891 
(to which, however. Great Britain has not acceded), a trade 
mark may be registered as the result of a single application 
in the countries of all the signatory Powers. 

The following is a list of the Orders in Council that 
have l)ecu issued ajjplying the provisions of the Trade 
Marks Act, 1883, § 103, to foreign countries : — 


Foreign State. 

Dato of Onlor in Council. 

Helgium ..... 
Brazil 

Juno 2r>, 1884. 

June 20, fBS4. 

Denmark (including the Faroii 

IslandM) .... 

November 20, 1894. 

Dominican Republic • 

October 21, li>y0. 

Ecuador ..... 

May 1(J, 1893. 

Franco 

Jiiuo 26, 1884. 

Greece 

October 16, 1894. 

Italy 

J apan ..... 

Juno 26, 1884. 

Ortober 7, 1899. 

Mexico ..... 

May 28, 1889. 

Netherlands .... 

Juno 26, 1884. 

(East Indian Colo- 


nies) 

(Cura 9 oa and Suri- 

November 17, 1888. 

nam) 

Paraguay .... 

Portugal .... 

May 17, 1890. 

September 24, 1886. 

June 2G, 1884. 

August 5, 1892. 

Rumania .... 

Sorvia ..... 

June 26, 1884. 

Spain 

Juno 26, 1884. 

Sweden and Norway • 

July 9, 1886. 

Switzerland .... 

June 26. 1884. 

Tunis 1 

Juno 26, 1884. 

United States .... 

July 12, 1887. 

Uruguay 

September 24, 1886. 


In the following foreign countries penalties have been* 
imposed under the Foreign Jurisdiction Act on British* 
subjects committing offences against the Traile Marks Act% 
1883-88, and tlie Orders in Council thereunder — Africa, 
East Africa, Morocco, Persia, Persian Coast, Zanzibar. 

By § 104 of the Trade Marks Act, 1 883, the Sovereign 
is empowered by Order in Council to apj)ly the provisions 
of § 103, alx)ve mentioned, witii su(ih variations or addi- 
tions as may seem fit, to any British possession. The 
following is a list of the Orders in Council that have been 
issued : — 


It should be added that the protection of the Merchandise 
Marks Act, 1887, extends to any trade mark which, either 
with or without registration, is protected by law in any 
British possession or foreign state to which the provisions 
of § 103 of the Act of 1883 are, under Order in Council, 
for the time being ai)plicable. 

A foreigner suing in the United Kingdom for infringe- 
ment of a trade mark or for “|»a8sing-off ” is in the same 
position os a subject. , . , . , 

VI. Fcreign and Colonlah^-l^ is im|>ossiblo withm the 
limits of this article to attempt a survey of the laws of 


BntiHh roMNeKsiuns. 

Date of Order in Council. 

New Zealand .... 
Queensland • • • . 

Tasmania .... 

West Australia 

February 8, 1890. 

Sejitember 17, 188S. 

April 30, 1801. 

Hay 11, 1895. 
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foreign countries or of tbe colonies. Valuable information 
with regard to the former will be found in the TmnMxiiofM 
of the International Association for the Protection of In- 
duatrial Property, London, vol. i., 1897, pp. 186 (“Inter- 
national Begistration ”), 245 (“ Indications of Origin ”), 259 
Unfair Competition ”) ; vol. ii., 1898, pp. 214 (“Unfair j 
Competition ”), 250 (“ Industrial Property Department ”), 
445 (“Descriptive Marks”). The British colonies gener- 
ally follow the model of the English Trade Marks Acta 
The Hong Kong Ordinance, No. 14 of 1898, is a typical 
instance of this. In the Isle of Man in 1898 a Merch^dise 
Marks Act was passed which proceeds on the lines of the 
English Act of 1887, and contains an additional section 
imposing penalties on any person who falsely represents 
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that any goods are made by a person holding a royal 
warrant, or for the service of the SovereigB or any oi the 
royal family, or any Qovemment department There is a 
similar provision in § 105 of the Patents Act^ 1883. 

Aytthobttiss.— Bebastiak. Marks, 4th ed. London, 

1809 (in this work the American cases are fiilly dealt with).— 
Kbely. Trade Marks* Loudon, 1804. — Cartuell’s IHgeU* 
London, 1876 ~ 02. — Sebastiak. London (oases down 

to 1879).— Gray. U&rclMridiM Marks Act, London, 1888.— 
Savford. Merchandise Marks, London, 1698. — The B^ris 
of the Departmental Committee of 1887, and of the Select 
Committees of the House of Commons appointed in 1887 and 
1890 to consider the law with regard to merchandise marks and 
false marks, and the annual Reports of the Comptroller-General, 
throw great light on both the history and the practical working 
of the law. (A. W. R.) 
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T he development of commercial organization which 
attended the growth of trade and industry during 
the 19th century h^ assumed two distinct ph^s. In 
the first, we see the creation of associations of persons 
engaged in trade and industry for the purpose of protect- 
ing their interests and of facilitating and fostering com- 
mercial relations. In the second, governments elaborate 
departmental organizations for the supervision of com- 
mercial matters, establish offices for the dissemination of 
commercial information, and utilize their consular services 
a.s moans of commercial intelligence and influence. 

The associations Ixjlonging to the first categoiy may be 
divided into three chissos : — 

(a) Those which are themselves engaged in trade, like 
ordinary joint-stock comjianies, or which result from the 
combination of firms or individuals in the same or con- 
nected tmdes, for the par|)ose of facilitating or restricting 
production, limiting competition, regulating prices, &c. — 
in a word, of working to their common benefit by the union 
of their property, knowledge, and energies, such as co- 
operative societies and trusts. 

(5) Those which, witliout engaging in trade, aim at 
providing facilities for the transaction of commercial or 
financial operations. They chiefly take the form of 
exchanges, bourses, public sale rooms, Ac., such as the 
Baltic, Lloyd’s, the Stock Exchange, the Corn and Coal 
Exchanges, the Commercial Sale Booms, and impose upon 
their subscribers or members rules for the transaction of 
business which, in certain cases, apply not only to business 
transacted ui>on their premises, but also regulate the 
manner of transacting business generally. 

(c) Non-trading bodies, in the nature of public institu- 
tions, whose objects are to protect the interests of trade ; 
to advise, and if necessary to bring the weight of combined 
influence to bear upon governments and parliaments in 
commercial matters; to facilitate the obtaining of com- 
mercial information ; to secure diplomatic intervention for 
the upholding of national rights in international trade; 
and, to a certain extent, to be to trade and traders, under 
the economic ‘conditions of modern life, what the gilds 
and crafts and livery companies of former ages were to the 
merchants and craftsmen of their day. 

This article is limited to commercial associations of the 
last class, and an attempt has been made to show how 
they arose, the rules which govern them, their sources 
of income, and the nature and extent of the services 
which they render to commerce. The systems in force 
in the United Kingdom and in the British colonies 
and India, in the United States, in France, Gk$rmany, 
Belgium, Austria-Hungary, Spain, Portugal, Bussio, and 
Japan are the subjects of sepmute sections, in which will 


also be found a summary of the steps taken by govern- 
ments to deal with the requirements of trade by the 
establishment of Ministries of Commerce, Official Com- 
mercial Information Bureaus, Commercial Museums, Con- 
sultative Committees, Ac. In view of the interest attaching 
to consular action in trade matters, special attention has 
been paid to the instructions given to consuls on the subject 

When, at the close of the 18th century and early in the 
19th, the power of the old trade gilds and cori)orationB 
of merchants had been broken by the almost universal 
proclamation of the liberty of trade and industry, and by 
the abolition of compulsory apprenticeship, both govern- 
ments and commercial men soon realized that the ancient 
societies would not follow the commercial evolution, and 
that new organizations must be created to meet now 
requirements. Two systems were evolved, which, 
from their prototypes, are known as the British 
and the French systems. In the former, trade 
organizations were left to develop themselves 
in their own way, and in w^hatever directions they might 
think fit, without any ofiicial interference. In the latter, 
on the contrary, the Government constituted itself the 
creator of trade organizations, which it incorporated into 
the administrative system of the country, and to which it 
gave an official status as an integral part of the machineiy 
of the slate. The former have grown chiefly into as- 
sociations for the promotion and defence of commercial 
interests, whilst the latter have mainly become sources of 
commercial information and means of action at the disposal 
of the Government. While organizations on the British 
system are, as regards the Qovemment, purely advisory 
bodies whose opinion might or might not be asked in 
connexion with commercial matters, and whose duties are 
limited to the services which they are in a position to 
render to their members and to commerce generally, 
organizations on the French system not only must he 
consulted, in certain specified cases, by the Government, 
especially in connexion with the drafting of commercial 
legislation and of regulations affecting trade, but they 
have also administrative duties to perform, such as the 
control of public commerciai institutions, of testing, 
standardizing, and conditioning establishments, port and 
dock works^ Ac. The former associations am self-support- 
ing, their chief source of income being the annual sub- 
sc^ptions received from members. The latter are provided 
for out of the rates, and sometimes by government or 
municipal subsidies. The British system obtains in the 
United Kingdom and the British odonies, in the United 
States^ and in Belgium, while the French has been adopted 
in most Oontinmital countrieSi and in Japan. 

Both systems have advantagSs^ but both have also 
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great drawbados. The dbief advantages of self-sapporting 
associations, unfettered by official trammels, are that they 
are free to act as they deem best in the interests of the 
commercial community, and, if necessary, to bring pressure 
upon the Gk>vemment and upon Parliament; that the 
expression of their views is not coloured by the natural 
inclination to support the acts of an administration of 
which they form part ; that they can freely join hands 
with other associations in the advocacy of a common 
cause ; and that they are at liberty, in all cases and at all 
times, to place theis^views before the Government. On 
^e other hand, the fact that they have to depend almost 
exclusively upon the sabscriptions of their members often 
cripples them in their work, as in many places the member- 
ship is not sufficient to allow them to develop as they 
should, and in consequence they are unable to render the 
services which are expected from them; their library is 
incomplete, tbeir offices and staff are not in keeping with 
their character. Moreover, self-supporting associations 
have a strong tendency to overlook that they are public 
bodies, with consequent public duties : they naturally want 
to limit their services to their subscribers, and this gives 
rise to the taunt of the outsider that they represent 
nobody but themselves, and that they have no claim to 
be regarded as public institutions. Great difficulty is 
experienced in making them truly representative, and their 
efficiency is not unfrequcntly impaired by local jealousies. 
The fact that a particular firm or individual has become a 
member is often enough to prevent others from joining, 
and to make them look upon the institution as a mere 
organization of busybodies. 

The Continental system avoids the latter drawbacks. 
Trade organizations, as a rule, merely consist of a Board 
the members of which, limited in number, are periodically 
elected by the general body of commercial tax-payers. 
Serious guarantees are thus afforded for securing repre- 
sentative organizations. These Boards have an official 
status, their members take rank after the magistrates in 
public functions, membership of thorn confers a standing, 
and is considered as a public recognition of commercial 
position and credit Election to them is in consequence 
highly coveted. Expenses being borne by the rates, there 
is no difficulty in providing proper offices, staffs, and 
libraries, and in maintaining the dignity and in carrying 
on the work of these associations in a manner suited to 
their position and to their objects. But, on the other 
hand, Government control does not go without grave dis- 
advantages. Organizations on the Continental system are, 
as a rule, so much under the hand of the State that they 
cannot always be trusted to express fully the views of 
their constituents, and even if they do express these 
views, they are powerless to take action to secure their 
enforcement Their duties are carefully defined by law, and 
they have practically no initiative in commercial matters. 
As they lack the incentive given to associations under the 
British system by the necessity of continually increasing 
the numW of their subscribers, they are apt to run in a 
groove, to limit themselves to what they are strictly 
bound to do, to ignore questions which are difficult or 
dangerous to deal with, and to confine themselves to 
matters of purely local interest. 

I. Obxat Bbitain and Colonies. 

A. ComfMreial Afsoctatums, 

In the United Kingdom, commercial associations arose 
witibi the growth of tr^e, without any assistance from the 
State and free from all Government restriction or control. 
The first in point of date were the ** Commercial Societies ” 
yAieh were formed, chiefly during the last quarter of the 
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18 th century, in Birmingham, Exeter, Halifax, Leeds, 
Liverpool, and Manchester, and which exercised a not 
unimportant influence upon commercial developments at 
the close of the 18 th and in the early years of the 19 th 
centuries. The modem associations which superseded 
those societies divided themselves into four classes, viz. : — 

(a) Chambers of Commerce and Associations wMch aim 
at l)ecoming representative of general commercial interests ; 

(b) Associations or Institutes w'hich represent |mrticular 
trades or branches of trades ; 

(c) Trade Protection Societies, which look after the 
interests of retail as well as wholesale traders, and under- 
take to supply them with information as to the standing and 
credit of firms, expose swindlers, collect debts, Ac. ; and 

I (d) Non-representativo associations rendering general 
! commercial services. 

All the representative associations are on the same plan, 
being composed of members who pay a yearly subscription, 
and as a rule elect a governing body entrusted with the 
management of the affairs of the society. In some cases 
the governing body is not elected, but co-opts members 
to fill vacancies, w'bilst in others it is jmrtly elected and 
partly co-opted. This body decides upon applications for 
membership of the association, which is only granted after 
inquiries, and when applicants have been duly proposed 
and seconded, and notice of their applications given. 

a) Chambers of Cammeree and General Associations, — Most of 
the Chambors of Commerce in the United Kingdom wore formed 
daring the latter half of the 19th centuiy, although a few were 
in existence much earlier. The oldest British Chamber is the 
Jersey Chamber, winch dates from 1768. The Glasgow Chaml>er 
was founded in 1783. Dublin followed in 1786, Kdin burgh in 
1786, Manchester in 3794, Belfast in 1796, Birmingham in 3838, 
Nowcastlo-uiion-Tyne in 1818, LivcriKxd in 18.61, Sheffield in 3867, 
&c. The London Chamber was the last of the Chambers of imiwrt- 
anco to bo oKtiibUshod ; it dates only from 1881. There are in the 
United Kingdom 113 Chambei’s of Oommoree, of which ten are in 
Scotland and ten in Ireland. Some of the older chambers, notably 
the Glfisgow Chamber, h&vo Iwen granted the status of a '*body 
corporate and politic ” by Royal Charters, winch enipow’ei'cd them 
to acquire, hold, and dispose of properly, and to sue and bo sued 
in a coijK)rate capacity, gave them a corporate seal, cmlK)died the 
regulations aflo])ted for the internal managemct»t of the Chamber, 
and ordained *‘thai they and tbeir successors in all time coming 
shall have |x;ri)otual succession for the puri>ose of l>ettcr and more 
efficiently administering, directing, ordaining, and constituting in 
all matters and things ” pertaining to the said Chaml)ers and tlicir 
funds. The obtoinmont of corporate capicity was rendered easier 
by the Conipaiiies Acts whicli Lave been enacted since 1862, and 
the practice of granting charters to Cliambera of Coiimierco and 
similar associations was abandoned. Being non-trading bodies, 
and no |)art of their income being at any time jwiyablp, either 
directly or indinsctly, to the inemlxirs by way of dividend, bonus, 
or otherwise, Chambers of Cojnmcrco could obtain the Board of 
Trade licence for incorporation as eonqwnies limited by guarantee 
writhout the addition of the word “limited." Some twenty cham- 
bers, including those in London, ljiv<oj»ool, Sliollield, Aberdeen, 
Ac., availed themselves of this facility, and are known as Iiicorjwr- 
atod Chambera of Commerce. Their objects and regulations are 
embodied in tlio Memorandum and Articles of AsscH;iation, and 
alterations can be made therein in accordance with the provisions 
of company law\ In Cliaitercd Chanilxira, the rules, which are 
recited in the charter, cannot Iw amended except by a supplomen- 
taiy charter, which is a cumbrous and ex|)ensive proceeding. 
The vast miyority of Chanibers of Commerce, however, did not 
take the trouble to seek incorporation, and in law are governed 
by the niles regulating ordinary partnerships, under which the 
meml)crB are personally liable for the debts of the Association. 

The London Chamber of Commerce, which boasts over 4000 
members, is one of the most reni’esumtative associations of its kind, 
and the oimnization adopted Las been very effective in 
securing wiis, T))e Chamber has l>eeii divided into The 
trade sections, of which there are at present forty-four, Loadoa 
and members specify the sections to wliich they desire Cbsmbofi 
to belong. Each section has a separate or^iiization, and 
is presided over by a chairman elected by if self, who may to helped 
by an elected committee, if found advisable. Tlio general oouncil 
of the Chamber confirms the election of chairmen of Bections, and 
no action can bo taken by the Chamber on the recommendation of 
a secrion the council has authorized such action. Tha reBult 
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|8 that, whilst general interests are safegoarded, particular trade 
intercets are jnven opportunities of prosung themselves upon the 
attention of the genoi^ body. Questions are also sifted without 
needless loss of time, as they are in the first place submitted to 
those who are especially interested in them and especially com- 
petent to deal with them, and it is only upon their recommendation 
tliat the council is requested to take action. The Chamber has also 
pbiced itself in connexion with a number of mercantile associations 
which, whilst preserving their separate organizations and their 
iudep^dence of action, have found it advantageous to work in 
coiuunctiou with it, either for jraneral or for po^icular purposes, 
and to have a voice in its council. They are tweaty-nine in num- 
ber, the most important of which are the Institute of Bankers, the 
Institute of Chartered Accountants, the Society of Aocountants and 
Auditors, the General Ship Owners' Society, the General Produce 
Brokcra* Association, the Federation of Grocers' Associations of tlie 
United Kingdom, the West India Committee, the Com Trade 
Association, the United Planters' Association of Southern India, 
Ac. The general council is composed of 115 members, as follows : 
four ex qffwio, viz., the Lord Mayor, the Governor of the Bank of 
England, and the two members of Parliament for the City ; two 
nominated, one ^ the committee of Lloyd's and the other by the 
Board of Elder Brethren at Trinity House; twenty-nine elected 
bv the Mercantile Associations working in conjunction with the 
Chamber ; the forty-four chalrmon of trade sections; and thirty-six 
representing the general body of membew of the Chamber. The 
latter are the suocessots of the original council which took charge 
of the Chamber at its foundation : they are not elected, but their 
number is kept up by oo-optation as vacancies occur. Various 
attempts have been made by members of the Oliarnbcr to introduce 
the principle of election to the council, but so far unsuccessfully. 
An executive committee of the council transacts the general busi- 
ness of the Chamber. Individt^ members pay an entrance fee of 
£2, 28. and an annual subscription of £1, Is., and may compound 
for life niomlicrahip by a single jw-yment of £17, 17s. ; firms or com- 
panies pay an entrance foe of £2, 28. and an annual sulmcription of 
£2, 28., and cannot conqiound. The yearly income of the Uiiamber 
is about £7000, and a reserve fund of £2000 has been invested. 

Particular reference should also bo mode to the Liverpool 
Chamber, which, as regards division into trade sections and co- 
oj»eration with indo]M3ndcnt associations, works on 
Tt0 similar lines to those of the London Chamber. The 
Llv^tpool African trade section of the Liverpool Clmmber has been 
Chamber, prominent in connexion with African questions, and 
since ito foundation in 1884 has been the leading voice 
in all matters relating to West Africa ; and its action with reference 
to health and sanitation questions on the West Coast, and to the 
establislimont of the School of Tropical Medicine, has been effective 
and beneficent. It also was chiefly instrumental in bringing about 
the reform of the management of the Niger territory by the 
Chartered Couqmny, and has lieeii the otiief recommendatory 
power in the making of roads and railways and in the provision 
of shipning facilities in those regions. 

Tlie Manchester Chamber of Commerce is known as the champion 
of free trade, as the principal exjionont of the doctrines of the 
Manchester school, and as the opjionent not only of 
Tba all attempts to introduce protective customs duties, 

Maacbeaiar but of any preferential arrangement in favour of the 
Chamber, Colonies winch would difl'orentiate ^tweeu the treat- 
ment of colonial goods and that of foreign goods. The 
Chamber may be said to have inherited its policy from the Anti- 
Corn Laws Agitation, and from the memorable rdle which it 
mayod from 1888 onwards in the free-trade campaign. Its action 
in connexion with factory legislation has also been important. It 
is more of an eoonomio body tlum any other Chamber of Commerce 
in the United Kingdom. 

Other Chambers of Commerce follow more or less closely the 
omni^tion exjflainod in connexion with the London Chamber, 
with the exception that, as a rule, their governing body is elected. 
Subscriptions are on about the same scale everywhere, viz., ranging 
from £1, la. to £2, 28. per annum. The Glasgow Chamber has a 
£5, 5s. subscription. 

Tlie iA^iation of Chambers of Commerce of the United King- 
which Was formed in 1860, contributed much to give 
Climbers of Commerce as a whole a national importance 
and a standing which enabled them in course of time 
to become representative of the geneiul oommeroial 
interests of the country, as distinguished from local 
interests. Tliis Association, like the Chambers them- 
selves, was of course purJy volimtaiy, and at the time 
of its foundation only sixteen Cliambors decided to join 
It. It was some time before the oldest and most imiHirtant 
Chambers became members, as they wore rather afraid of having 
their liberty of action tom^red with, and of being compelled by 
the votes of other Chambers to countenance dec»ious of which 
Uwv did not approve. But these fears proved to be groundless, 
and the only Chamber of importance which is still keeping aloof 
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Is the Glasgow Chamber. The Manchester Cliamber joined in 
1900. In 1902, 96 out of the 113 Chambers in the United 
Kingdom were members. The management is in the hands of 
a council composed of a president, two vice-presidents, a treasurer, 
two honorary secretaries, and twenty-five representatives of con* 
stituent Chambers, who are elected by ballot every year at the 
general mooting of the association. In the proceedings of the 
Association, Chambers with less than 100 members liave one vote ; 
those having from 100 to 250 members, two voles ; from 250 to 
600, three votes ; over 600 and not exceeding 1000, four votes ; 
over 1000, one additional vote per additional 500 ; but no Chamber 
can have more tlian six votes. The Association is kept up by an. 
annual Bubscription from the constituent Chambers, which is l^d 
upon the number of members of each Chamber, and ranges from 
£8 for Chambers having less than 100 members to £82 for Chambera 
having up to 1000, and £8 additional for each furtiier 500 
members. Its income from subscriptions amounts to about £1000 
per annum, and its budget from all sources to about £1500. It 
was incoriKiratcd under the Companies Acts in 1875, and its chief 
objects are stated to be : — To ailW CbanibcrB of Commerce oppor- 
tunities of discussing matters of common interest and of deciding 
upon joint action in relation thereto ; to act as Tntenuediaiy 
between the constituent Chambers and the Govenimeiii in mattem 
in regard to which the intervention of the Association is requested; 
to petition Parliament, and to promote or opjioso Bills aflecting 
commercial, manufacturinj^, and shipping interests, Ac. It has 
been instrumental in passing many useful Acts of Parliament, and 
in otherwise infiacncing logiriation ujion commercial topics. The 
general meeting, whi^ are held annually in March, in London, 
and at which delegates are present from all parts of the country, 
have come to be considered as a kind of parliament of trade, and 
representatives of the Board of Trade, the General Post Ollice, and 
the Foreign and Colonial Offices are generally in attendance. 
S):)ecial meetings take place in September, and are held in pro- 
vincial towns on the invitation of the local Chamber. During the 
Exhibition of 1900 the apocial meeting for that year took place in 
Paris, on tlie invitation of the British Chamber of Commerce in 
that city, which is a member of the Association. The rGce])tion 
which was accorded to the visitors by the French Government and by 
the Chambers of Commerce of Paris and Calais, as well as the fact 
of the visit to France of such a representative body of British com- 
mercial men at a time when the rations between the two couiitrioa 
were not thought to be at their best, had a most beneficent effect 
botli in France and in England, and opened up a vista of |)ossibilities 
concerning the influence of Chambers of Commeree in international 
relations which bod not hitherto received sufficient attention. 

The Association has limited its work to the United Kingdom, 
and has not taken advantage of the commercial development of the 
Colonics to afford colonial interests an oi»j)ortunity of 
voicing their needs in the metropolis, Tb supply this 
need the liondon Chamber of Commerce organized JJ. . 
Congresses of Chambers of Commerce of the Empire, of 

which up to 1902 four hod taken place, viz., in 1886, " 

1892, 1896, and 1900. Tlieso Congresses, to which all 
Chambers of Commerce in the United Kingdom and in 
the Colonies and India were invited to send delegates " ^ 
resident in their district, enabled British commercial men, as well as 
the representatives of the Govemmont who were invited to attend, to 
become acquainted witli the views and needs of tlie outlying mi*ts of 
the empire, by coming into actual contact with the colonial delegates, 
and discussing with them matters of common interest. Further ex- 
tension was given to the movement by the decision to hold some of 
these congresses in the colonies, the first being at Monti'eal in 1903. 

The home or^nization of Chambers of Commerce is sujiplemented 
by a few British Chambers which have been established in foreign 
countries. These institutions are self-supporting, and 
not, as seems often to be thought, branches of or sub- Britleb 
sidized or controlled by homo Chomlters. The British Cbambarm 
Chamber of Commerce in Paris, which is the oldest of abroad. 
them, dates from 1873, and was originally established 
by British merchants in Paris for tlie densnoe of their own trade 
intorcsts. Its scope soon extended, however, and it admitted to 
membership British firms trading with France although not 
resident in France, and in conrse of time became representative of 
general British commercial interests in the French markets. It 
advises British firms with regard to the interpretation and applica-. 
tion of French commercial and customs laws and regulations; takes 
up their coses with the French Customs authorities when difficulties 
arise ; gives information as to the standing of French houses ; and 
defends British and colonial interests genorallv in Franco. It is 
kept up solely by the subsoriptions of its mcmWrs, those resident 
in Pans paying £4, and those resident abroad £2, per annum. 
T^e scanty supixirt which the home trade has given to such institu- 
tions has prevented their growth in foreign countries, and wliilst 
the French have thirty-eight Chambers lomcing after their interests 
abroad, British Chambers are to be found only in Paiia, Nice, 
Alexandria, Cairo, and Constantinople. In Brussels, an Au^o- 
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Americaa Chamber ScbiiXy njireaenta Brittsh and American in- 
tereata. The following oountrioa are represented in London by 
Ohambera of Commerce, viz., Austria-Hungaiy, Belgium, France, 
Italy, the Kethorlanda, and Spain. The Italian 
PwfiMm Chamber is the only one which h^ sought incorpora- 
CtmmbHM tion under the Companies Acts, and is also the oi^y 
imBaglMUd. one which ia a member of the Association of Chambers 
of Commerce of the United Kingdom. The United 
States are repremnted in England by the American Chamber of 
Commerce in Liverpool (see p. 896). The foreign Chambers in 
London have Joined m forming an Association of Foreign Chambers 
of Commerce which does, to a certain extent, for them what the 
Association of Chambei9.of Commerce of the United Kingdom does 
for the home Chambers. 

Commercial or^nization in the Colonies is very much on the 
same footing as it is in the United Kingdom. The most reprosenta- 
^ , y tive associations are the Chambers of Commerce, whoso 

CAjmOAn. co*i*titution and functions are similar to those of the 
British Chambers. In Canada the Chambers, which 
are also sometimes called Boards of Trade, after the American 
custom, are about sixty in number, the most important being the 
Montreal and Toronto Boards of Trade and the Quebec Chamber 
of Commerce. The Canadian Chambers have no association, but 
hold periodical conferences. There is, in addition, the Canadian 
Manufacturers* Association, with headquarters in Toronto and 
branches in all the provinces, which incor|)orates all the associa- 
tions of manufacturers in the Dominion. Its meetings, which 
are held annually in various cities, are frequently attended by 
ministers and representatives of Government dc|)urtinents. The 
Australian ChamDers of Commerce, which number about thirty, 
have joined into an association called the General Council of the 
Chambers of Commerce of the Commonwealth of Australia. The 
Australian Chambers are generally considered to represent the 
interests of inijiortei'S and of general merchants, and to incline 
as a rule towaras a free-trade policy. Their influence is counter- 
balanced by tliat of the Chambere of Manufactures, the moat 
important of which ore those of Adelaide, Melbourne, and Perth, 
to which must be added the Kational Agricultural and Industrial 
Association of Queensland, whoso headquarters are at Brisbane. 
The Chambers of Manufactures have been very active in the pro- 
motion of technical and commercial education, and have founded 
valuable libraries and mubcums, of which those at Adelaide are 
said to be the best organized. In New Zealand there are some 
fifteen Chambers of Commerce. At a conference hold in 1902 they 
practically decided to form an association after the Australian 
model. In BenUh Africa^ Cane Town, Kimberley, Port Klizabeth, 
Johannesburg, Pretoria, Durban, and Bulawayo have important 
Chambers. The South African Chambers are joined in a Federa- 
tion of Chambere of Commerce of South Africa. In the West 
Indies the Jamaica and tlie Trinidad Chambers ai-o the most 
important. The Indian Chambers of Commerce, which are not 
federated^ are for the most part very impoi'tant and infiuential 
bodies, which the Govcnimcut of India often consults. The 
Bombay and Madras Chambers, and the Bengal Chamber at 
Calcutta, have a predominant voice in the organization of Indian 
trade, notably in the settlement of the regulations of the cotton 
trade, and the first and last are intimately connected with the 
administration of the j>orts of Bombay and Calcutta. There are 
Chambers at Rangoon and Karachi. The Colombo Chamber 
repr^ents Ceylon trade ; there is a Chamber at Singapore for the 
Straits Settlements ; one at Hong Kong ; one In Shanghai ; one in 
Mauritius ; one at Valetta, for Malta ; one at Gibraltar ; one in 
Georgetown, for British Guiana ; and four in West Africa, viz., at 
Cam Coast, Accra, Sierra Leone, and Lagoa. 

With Uie exception of Australia none of the Colonies was in 1902 
represented in London hy Chambers of Commerce proper, and the 
Australian Chamber hod only lately been established. The West 
India Committee and the Ceylon Association look after the com- 
mercial interests of their res])ective countries, whilst the United 
Empire Trade League, the British Empire League, and the Imj)erial 
Trade Defence League endeavour to promote inter- Imjwrial trade. 

(6) AssoeUUiona representing Particular Trades , — Associations 
reprerenring particular trades are almost innumerable. Chambers 
of Shipping and Shipowners' Associations occupy the foremost place 
among them, for shipping is of such moment in the economic life 
of the empire that, although more representative of a particular 
interest than of the genenu commercial interests of the country, 
they have attained a position of influence which no other body 
limited to one particular trade has succeeded in obtaining. The 
London General Shipowners' Society, the Liverpool Shipowners’ 
Association, the Nom of England Shipowners’ and Steamship- 
Ownen' Associations may be mentioned as representative. In 
■hipping centres of secondary importance the shipping interests 
ere taken charge of by the local Chamber of Commerce, which 
rtyles itself Chamber of Commerce and Shipping; this is the case 
^ Bristol, Grimsby, Hull, Ipswich, and Cone The various 
Chambeis of Shipping and Shipowners* Assodationa joined forces 
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in 1878 in order to establish the Chamber of Shipping of the 
United Kin^om, which does for them what the Ass^tion of 
Chimibers of Commerce docs for Chambers of Commerce. It is 
divided into two sections, viz., the Shipowners' Parliamentaiy 
Committee, which watches all public Bills aflecting British merchant 
shipping and looks after shipping interests in Parliament, and the 
Documentaiy Committee, which deals with cliai'ter-jjarties, bills of 
lading, beith notes, and other maritime documents, settles forms to 
bo used, Ac. The development of the mining industry led to the 
foundation some years ago of the London Chamber of Mines, which 
serves as an intermediary between mining interests on the one 
hand and the British commercial and financial public and the 
Government and Parliament on the other. This Chamber was 
supplemented in 1897 by the London Chamber of Rhodesia, whose 
membership is restricted to cunqianies interested in the tenitorics 
of the British Suutli Africa Conqmny, and having a working capital 
exceeding £20,000. It acts as the Loudon correspondent of the 
Incorporated Chaml)cr of Mines of Rhodesia, and defends and 
promotes Rhodesian land and mining interests. The Chambers of 
Mines are of colonial origin. In Australia they are to bo found in 
Melbouine, Charters Towera, Perth, Coolgardio, and Kalgoorlio ; 
in South Africa, at Capo Town, KiinlHjrh^y, Johannesburg, and 
Bulawayo ; and in Canada the Coulral Canada Chamber of Mines 
looks after mining interests. The Iron and Steel Institute aflbrds 
a means of communication between members of the iron and steel 
trades, and its general meeting is an event of importanee. This 
meeting is sometimes held abroad on the invitation of foreign 
associations, when toelmical ]>ape.rs are read, and discussions take 
place concerning especially processes and improvements connected 
with the manufacture of iron and steel. One-fourth of the membere 
of the Institute are foreigners. Of the associations of firms con- 
nected with the iron trade, the British Iron Trade Association is 
one of the most ])owerful. The nature of the other associations ia 
sufficiently indicated by their titles, and we cannot do more than 
give the names of very few of 1 hem. In addition to those mentioned 
in connexion with the London (.’ham her of Commerce, there are the 
Cotton Association, the I )rapei*s’ (Jhanibcr of Trade, the Fish Ti'ade 
Association, the Sugar Iteiiaers' Committee, various tea planters* 
associations, the Oil Seed Assoeiation, the Petroleum Defence Com- 
mittee, the Mansion House Association on Itailway and Canal 
Traffic, Ac., Ac. Almost every trade has an association of its own, 
one of the most recently established being the Society of Motor 
Manufacturers and Traefers, 1902. In addition to these, there are 
in almost every town of importance oiganizations known as Tmders* 
or Tiudcsmen^s ABsociations, which look after the interests of the 
retail trades. A miinber of these associations joined in 1897 to 
form a central otganizaiion called the Kational Chamljer of Trade, 
which has its headquartcre at Hull, and conqirises fifty Traders’ 
Associations and some 800 individual momhers. The National 
Chamber federates, whenever possible, the various Traders' Asso- 
ciations in a town in a Chanibcr of Trade for the towm, which ia 
afterwards incor)>orated in ilie Nalional Chamber. 

(c) Trade J*rotccUon BociciicH . — These seem to be, on the whole, 
more ancient bodies than CliamherH of Commerce. In tlie early 
part of tho 10th centuiy they wt^re already strongly oigaiiizeif, 
especially in tho West Riding of Yorkshire. Outside of that 
district tho Dublin Society was the most iinnortant. In 1902 they 
numbered 115 throughout the United Kingdom. 

The Manchester Guai’dian Society, which dates from 1826, 
occupies a 2)08ition of 8|Micial proniiuenco in tI)o Midlands, and may 
bo taken as tho model of such associations. Its objects 
aro— tho making of private inquiries os to the resjwcta- cbestsr 
bility and credit of traders ; tho detection and exposure Q„^i^ 
of swindlers ; the collection of debts ; the wiiiding-ui> Sadsty* 
of insolvent estates ; the issue of notices of hills of *»le, 
judgments, bankruptcies, Ac. ; and generally tho improvement of 
Jaws an d regulations affecting trade. The Society charges an ordinanr 
subscription of only lOs. per annuni, which entitles members to all 
privileges, and to be Bui)plicd with confidential information as to the 
standing of firms at the rate of 6d. e^h for tlie first fifty inquirire 
in each year, and Is. each for inquiries above that number. Tho 
collection of debts is done without commission and for fees on a 
moderate scale : for debts under £20, Is. ; above £20 and not ex- 
ceeding £60, Is. 6d. ; and above £60, 2 b. The Society has over 
6000 members, and its usefulnoss may be gauged by the fact tliat 
it answers an average of 40,000 credit inquiries, represents membors 
in over 800 banknqitcies, arrangements with cre^ditors and lit^uida- 
tions, and is entrusted with tho collection of debts amotmiing to 
about £160,000 every year. 

Trade Protection Societies formed themselves, as early as 1848, 
into an Association, with offices at Nottingham, which was at first 
on Association of Secretaries, but in 1806, when ji^ggQcimtioa 
included seventeen societies, was transformed ui to an ^ 
Association of Societies. The number of affilmtod 
bodies in 1902 was 82, their membership Sodstiss* 

6000 in the largest to 25 in the smallost. Tho Associa- 
tion issues a quarterly journal called The Trade Protection JoumaL 

S. IX. — - SO 
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(rf) Apart from ropimntatiro 

inatiitttioiifli certain organizations have grown up which have 
proved of great value to the commercial oommumty) owing to the 
meana of information which they have placed at ite ^posm. It is 
aometimes ditBcult to draw the line between private bustne«ies and 
those which, whilst remaining private corporotlons, perforin duties 
and render services which in other countries are |)erfoiined and 
rendered by public bodies. 

The most noteworthy of those is the Commercial Intelligence 
Bureau, Limited, which was established in 1900 through * the 
- efforts of Mr Henry Sell, for the purpose of rendering to 

manufacturers and merchants services similar to 
those which the Philadelphia Oommeroial Museum was 
rciidoriiig to American commercial mou in idaomg them 
uStid relation with likely foreign customers of stanolng in 
tlicir own trade. This Bureau is, it is true, in the 
nature of a piivato concern, conducted on ordinary business lines, 
and distributing dividends to its shareholders, but the public im« 
portanco of the work which it is doing and the efficient state it has 
reached render it advisable to explain its method, which is still but 
im[>orfeotly understood by the public. Its work is limited to the 
compilation and sapplyiug of Index File Cabinets, which place 
before manufacturers and merchants seeking facilities in export 
a list of trustworthy foreign buyers in particular lines, and vice 
vet'sd supply foreign buyers witfi lists of British manufacturers. 
These Oabinets-^ch of which is devoted to a particular trade or 
branch of trade, as the cose may be — are fillod with cards, arranged 
alphabetically from the names of the firms inscribed on them, and 
giving, besides name and address, branches, and Loudon office if 
any, date of establishment, amount of capital, class of business, 
and if buyers a detailed and accurate list of the goods bought, and 
if mamimcturors the list of goods manufactured and supplied. 
Each Cabinet is also provided with an index clasaifioatiou by 
countries and one by articles bought or sold. The Bureau is not 
an agency to obtain information os to the standing and credit of 
firms, but it guarantees that only iinns of recognized good standing 
are allowed to figure in its Cabinets, and the statements on each 
curd are checked by the firm intorostod before the card is j)ut into 
circulation. Thirty trades, each with its own subdivisiona, are 
included in the collection of Cabinets. Cabinets are supplied to 
subscribers and kept up to date for an annual subscription which 
varies in accordance with the importance of the trade, but generally 
ranges from £5, 5s. to ^10, 10s, In addition to this, the Bureau 
koe^is collections of its Cabinets in public places of resort of 
mercliants abroad, such as Bourses and Exchanges, Chambers of 
Ocmmierce, British Consulates, Ac., where they cun easily be con- 
sulted by foreigners desirous to do business with the United King- 
dom. This is in imitation of the practice inaugurated by the 
Fhiladoipbia Oummercial Museum. The Bureau has opened a 
similar establishment in Faris, to do for French trade what it does 
for British trade, 

B. State Depa/rtvientiU Organizatiom, 

Although the British Government allowed commercial 
organizations within its jurisdiction to grow independently 
of official control, it does not follow that it took no interest 
ill the protection and promotion of British trade and the 
dissemination of commercial intelligence. As long ago as 
the reign of Charles 11., the body wliich is now the British 
equivalent of what is knowninmost countriesas the Ministry 
of Commerce, viz., the Board of Trade, was established. In 
addition tq, this, other Government departments, such as 
the Fonugn and the Colonial Offices, within whose purview 
commercial matters often came, took a fairly active interest 
in them. The commercial jurisdiction of the Board of 
Trade does not extend beyond the limits of the United 
Kingdom, but the Foreign Office, through the negotiation 
of commercial treaties and by means of the consular body, 
came into 'touch with the larger interests of intomationai 
trade. It was frequently appealed to, both by private Brms 
and by Chambers of Commerce and other associations, to 
undertake the defence of British trade abroad against in- 
jurious action of foreign governments and administrations. 
With the development of the Colonies, the Colonial and 
Lidia Offices also found themselves call^ upon to act, to 

certain extent, as guardians of commercial rights and 
channels for the dissemination of commercial intelligence. 
They have now departments specially entrusted with com* 
mer^ affairs, but it is only within recent years that th^ir 
commercial work has become systematized, and that efforts 


have been made to render it really effective In view of tiie 
magnitude of the interests involved. 

So long as Great Britain epjoyed unquestioned com- 
mercial supremacy, things were ^owed to go on without 
serious attempts being made to improve the iheaiM of 
official action proportionately with the extension of inter- 
national trade, l^t when competition, especially Qetman 
and American, began to displace British go^s from foreipi 
markets, and when the British trader began to realize 
that hb supremacy was Ihreatened, he noti^ the efforts 
which were being made by foreign governments for the 
promotion of trade, and he came to the conclusion that 
the British Government wus not doing anything for 
him. This was of course an exaggeration, W it was 
perhaps necessary that the outcry should be exaggerated 
in order to impress upon the home Government the 
necessity of improving its methods with the requirements 
of the times. 

Oomplainta were especially loud against the oonsuls, who were 
accused of systoniatioally disreptrding commercial interests, whilst 
their American, German, French, and Belgian colleagues caaaaimr 
did not consider it below their dignity to take advantage 
of their imition in older to promote the trade of the •*"**••• 
countiy tiiey re]>reBonted. British Consular Reports were also un- 
favourably comi>urcd with those issued by foreign consuls, notably 
the American, and the mode of thoir publication, which, at one time, 
consisted in waiting for all the reports to come in in order to publish 
them in one or two big volumes, was condemned as rendering the 
infonnatiou they contained }>ractically of no value when it reached 
the public. The result was that, in 1886. when Lord Boseboiy was 
Secrotaiy of State for Foreign Allairs, he instructed the ifnder- 
Sccrotaiy of State, Mr Bryce, to carry out, in view of the action of 
Chambers of Commerce, an extensive inquiry into the question of 
consular action in international trade, with the object of uu^tating 
the dissemination of commeroial intelligence, and of giving British 
consuls detailed instructions with regard to their duties in com- 
mercial matters and to the help to be given by them to British 
merchants. In consequence of Mr Bryce’s recommendations, in- 
structions were issued to the consular service which, for the com- 
pleteness and fairness with wiiich they deal with the subject, can 
hardly he equalled by anything that has been published in foreign 
countries, and which have frequently been quoted by foreign 
representatives in England as models which might advantageously 
be followed (see Parliamentary Pai)er, Commercial, No. 16, 1886). 
The preparation of Consular Rei)orts, however, continued to be 
I most uutavourably criticized, and frequent instructions were issued 
by the Foreign Office in regard to thorn, notably in 1888, 1880, 
1891, and 1898. In 1895, Lord Kimberley issued a further 
circular, ernlwdying the recommendations of Chambera of Com- 
merce with regard to the kind of information to be given in 
Consular Ruiiorts, and the manner in which it should bo set forth. 
The whole question was raised again in 1896, when, as the result of 
lengthy communications between the Foreign Office on the one 
iiand and the Association of Chambers of Commerce and the London 
Chamber on the other, and under the incentive of the action 
which had just been taken by Mr Oliamberlain as Secretary 
for the Colonics (see below), fresh instructions were sent to British 
consuls, reiterating with especial emphasis Lord Rosebery’s in- 
structions of 1886, and urging them to be particularly carofhl, 
not only in the prejiamtion of thoir re])or1;s, but in reporting 
without delay, and oven by telegraph, if advisable, matters wMon 
might he of interest to the British commercial oonimunity, and 
in giving to British traders and their agents all the help and 
information in their power (Parliamentary Papr, Commercial, 
No. 5, 1897). 

From a ]^rusal of these instructlonB, it is plain that if the 
British consulor body does not ivnder commercial services equal to 
those rendered by the mpresentatives of certain other uatioiudlUes, 
the fault does not lie in the instructions famished to them. If 
the best of instructions have been ineffectual, the reason is that 
sufficient caro 1 as not always been exercised in the selection of 
British consuls, and that the following practices, among others, 
liave too often boon indulged in, viz., appointments through 
influenoo, and without regard to qualifications; non-insistence 
upon commercial knowledge of a real and serious nature ; frequent 
selection of men who have been brought up in circles out of touch 
or sympathy with commercial aims and commercial men, uid wko 
consider it below their dignity to have anything to do with trade 
matters $ appointment of foreigners ; too frequent appointaient of 
unpaid trading consuls, who cannot always afford the nooeosaty 
time or bring the necessary impartialify to the discharge ct their 
Amotions ; and distribution of appidntoientB without due regard to 



TRADE ORG 

oonittMrolal importuiM of distriots, inlaud manufacturing centres 
beiag too often saerifioed to unimportant seaport towns. 

T& oonsolw servioe has of late years been eupplemonted by the 
a^^Mintmont of eommeioial attach^ who in 1902 were seven in 
number, viz.> one in Paris, for France, Belgium, and 
Switserland ; erne in Berlin, for Germany, Denmark, 
m mrdM Holland, and Sweden and Norway; one in Madrid, 
for Spain and Portugal; one in Constantinople, for 
European and Asiatic Turkey and Bulgaria ; one in St 
Petendmxg;; for Buseia and Siberia ; one in Vienna, for Austria- 
Hungaiy/Italy, and Greece ; and one at Shanghai, for China and 
Japan. No other countiy, with the exception of Bussia, seems to 
have rimilar oommeioial ropresentativos. The posts 01*6 of compara- 
tively recent creation, IChe first commercial attach^ having been the 
late Sir Joeeph Crowe, who was appointed to Berlin and Vienna in 
1880. The second post, which was to St Petersburg, was created in 
1887f and the third one to Paris in 1889. The attaches’ duties arc to 
avail themselyes of every jjossible source of information in regard to 
commercial questions within their jurisdiction ; to prepare an annual 
report, and, whenever advisable, special repo^, on matters of in- 
terest to trade and industry ; to help consuls with advice ; to pay 
special attention to all tanff questions and regulations ; to follow 
the proceedings of legislatures within their jurisdiction, and furnish 
information as to any bills, or law*8, or parliamentary discussions 
and papers affeoting trade matters ; to give assistance to British 
mercMuts and to British Chambers of Commerce, and to endeavour 
to meet their wishes so far as tliey properly can, *^aiid, altliough 
not expected to act as agents or commercial travellers for private 
firms, or to push their particular business, yet to render them sub- 
stantial assistance in the pursuance of legitimate enterprise as far 
as possible ” ; to cultivate friendly relations with the heads of tlie 
department concerned with industry and commerce, and also with 
the heads of the great manufacturing or commercial firms within 
their jurisdiction ; and, in addition, to report upon matters con- 
nected with mining and industrial concessions, labour and sanitary 
questions, railways and canals, trade marks and patents, t>ounties 
and subsidies, technical and commercial education, iuipruvemcuts 
in industrial methods and machinery, the state of agriculture, Ac. 
(Instructions of 1896). 

The pressure exercised by the Chambers of Commerce upon the 
Government led to the appointment in 1897 of a Departmental 
Cammsrrn Disacminalion of Commercial Intel- 

ligcncc, which was comiiosed of representatives of the 
Board of Tmde, the Foreign, Colonial, and India Offices, 
bnaab at Treasury, and the xircaidents of the Asaocia- 

a ^ tion of Chambere of Commerce and of the London and 
atTndm Manchester Chambers, and which was charged with 
* considering means of more adequately suppl ying traders 
with commercial infonnaiion, of improving consular and colonial 
reports, and with reporting on the advisability of ap|K)iuting com- 
mercial amnts to the Colonies and establishing a Commercial InUd- 
l^ence C^ce. The chief result of the committee’s recommenda- 
tions was the establishment of the Commercial lutelligenco branch 
of the Board of Trade, of which Mr T. Worthington, who had acted 
as special commissioner to South America, was appointed princijial. 
This branch was entrusted with the centralization of the commercial 
information received by the various Government dojiartmeuts, and 
the dissemination of this intelligouco. It has the |M)wer to send 
commercial missions abroad for tne purpose of inquinugand report- 
ing upon trade matters, and can order the preparation of special 
reports upon particular trades or industries, collects and exhibits 
samples 8^ patterns whenever advisable, and supplies general in- 
fonnation in connexion with foreign customs and shipping duties 
and regulations, foes, trading licences, Ac. It publishes the £oard 
of Triide Journal weekly. Attached to the branch is an Advisory 
Committee, composed of representatives of tlie various Government 
departments and of the Asimeiation of Chambera of Commerce, wdio 
meet in private once a mouth, and hold office for a period of five 
years. 

The scope of the Commercial lutelli^nce branch was further 
increased, and its means of action streii^ened, by the transfer of 
imamHat Imperial Institute to tne Board of Trade, which 

fwrtirii?! effected in 1902 by the passing of a private Act of 

•if ws. The Commercial Intelligence Department 

and the Oolcmial and Indian Sections of the Institute, with their 
complete and efficient oiganization, are now controlled by the 
Commercial Intelli|moe Branch of the Board of Trade, but the 
good work which they did when the Institute was a private cor- 
poration deserves special mention. They endeavoured to develop 
trade with the Coloniee by organiring a valuable and complete 
system of colonial trade information at a time when no euoh thing 
was in existenoe in London, and by arranging ooUeotions of raw 
materials and produce, which afforded a comprehensive representa- 
tion of natural wealrii, and of its practical value and application to 
various arts and manufactures. The Beaearoh Depoiment, whose 
Quty it was to make experiments with samples of raw products in 
<nder to test their capscitiss and their usee, has also rexfdcred great 
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services to British conuneroo ; as have also the expert isfeiees, who 
experimented with new or Uttle-kuown material^ and exproemd 
competent opinion as to the probable demand for and marketable 
value of proauct. The Imperial Institute has two City offices— one 
in Cannon Street, which was opened for the purpoM of afford- 
ing business men general iufoitnation, and of providing a proper 
office for the translation of documents in Eastern or littlo-known 
languors; the other in Eostcheap, for organizing exhibitions of 
colonial products, and for forming a Museum of Samples of Colonial 
and Indian Raw Materials, which could conveniently bo resorted to 
by City men. 

Official moans of obtaining information in connexion with the 
Coloni^ and India aie not on so satisfactory a basis as in tlie case 
of foreigiL countries. There are no representatives of - . , - 
the British Oovemment in those parts of the empire 
whose duty it is to report upon trade prospects, ana to 
render home manufiMjturors and merchants the services ’ 
which are performed in connexion with foreign trade 
by commercial attaches and by the consular 8cr\'ioe. Tlie Colonial 
Office publishes occasional nqiorts coiioeruing the Colonies, but they 
can hardly be said to be even as satisfactory os the consular reports, 
and they are not so freely distributed os the latter. Too often the 
British commercial community has to go, for commercial informa- 
tion of any value oonceming British Colonies, to the reports issued 
by American, French, or Belgian consuls. 

The self-governing Colonies are, however, representod in London 
by Agents -general, whose duties are mainly of a common^ial 
nature, and who are estjocially entrusted with making 
the products of the Colonies know'ii in England, look- 
ing after the interests of the Colonies in the matter of tonormh 
shipping arrangements and rates of froi^it, cable communications 
and rates, tenders fur public works, Ac. Their cx;n>uhos and salaries 
are fixed and paid by the Government of the Colony they represent. 
The following Colonies have agents- general in London, viz., 
Canada, whose representative is styled High Commissioner ; New 
South Wales, Victoria, South Australia, Queensland, West 
Australia, Now Zealand, Tasmania, Ca|)e Colony, and Natal. The 
Canadian provinces of Nova Scotia and Now Bninswick have 
separate agents-gonoral. Canada has also commercial agents in 
LiveriKiol, Cardiff, Glasgow, and Dublin ; in Sydney, Capo Town, 
Kington (.famaica), St John (Antigiia), St Kitts, and Port of 
Spain; and in Paris, Antwerp, Christiania, and Buenos Aires. 
The commercial interests of the Crown Colonies ara in ^ 
the hands of the Crown agents for the Colonies, who, 
however, are not colonial representatives like the Agents- * 

general, but home Government officials, and wfioso duties are cliicfly 
connected with the public works of the Colonies, with shipping con- 
tracts, port and dock reflations, and similar quasi-adininistrativu 
functions. The India Office looks, to a certam extent, after the 
commercial interests of India, but from both the British and Indian 
commercial })oint of view the system in force in 1902 was very 
inadequate. 

Wlien Mr Chaml)erlain took office for the fust time as Colonial 
Secretaiy, in 1896, he was so much impressed by the results of the 
Congress of Chambois of Commerce of the Empire, colonia! 
which had taken place in the previous year, and by the 
statements there made as to the displaccmeut of British ^ * 

goods from colonial markets, that lie entered into communication 
with the London Chamber of Commerco, which luid organized the 
congress, requesting it to make suggestions for the drafting of 
a* ^BiNitch to colonial governors, asking for iufoniuiiion as to 
the extent to which foreign competition displaced British goods 
from colonial markets, the causes of this displacement, and the 
means which might be adopted to induce colonial buyers to 
purchase Britisli-niade articles in preference to foreign manufac- 
turas. The despatch went most minutely into the question, f d 
asked for siieoific and detailed infonnation with regai-d to prices 
and conditions of payment by British and foreign exiKirtera, suit- 
ability of goods for the market, native preferences, quality, finish, 
packing, Ac. A list of sixty-eight principal articles was appended 
to the despatch, with a request that jiarticular attention should bo 
paid to them. The governors wera at the same time requested to 
send samples of the foreim-made articles which sold in colonial 
markets in preference to English-made ones, and to affix to each 
sample the price at which the article was retailed to the imblic. 

The samples were sent to the London Chamber of Commerce, 
where they were exhibited for some time, and were subsequentJy 
sent for exnibition to various Chambers of Commerce^ throughout tho 
United Kingdom. Wide publicity was at tho same time gi ven to the 
replies received from tlie governors, and loading firms in eacii trade 
were requested to send representatives to examine the samples, and 
to give for publication a rejiort as to what they thought of them, of 
the price at which they sola, and of the means which British 
foctureis should adopt to oust them from colonial markets. The 
burden of the reports was typically British. Tliere was a general 
consensus of opinion that the articles of which samples hi^ been 
sent were, in the main, so poor that no British firm would lower 
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itself to mannfeoture them, uid that if the colonials preferred 
them to solid and thorough and expensive British-made articles, 
they were not worth catering for. General surprise was, never- 
theless, expressed at the excellence and marvellous cheapness of 
American ironmongery, and the skilful and artistic way in which 
foreign goo^ in general were packed was contrasted with the rough- 
and-re^y manner in which British-made articles were put up. 

These matters led to the conference of Oolonial Premiers with the 
Colonial ^cretary at the time of Queen Victoria's Jubilee in 1897, 
when commercial questions affecting the Colonies and the mother 
country were under consideration. This first interchange of opinions 
was followed in 1902 by another similar conference, which took 
place on the occasion of the visit of the Colonial Premiers for King 
Edward’s coronation. 

II. United States of America. 

A. Commercial Assodations. 

American trade organizations have been developed 
mainly on the lines of the British system. Of the 
associations which come within the scoix) of this article, 
the most important are the Chambers of Commerce, which 
in certain cases are called Boards of Trade. Theoretically 
there is a distinction between the two. Chambers of Com- 
merce being entrusted with the protection of general 
commercial interests, especially in connexion with foreign 
trade, whilst Boards of Trade look after local commercial 
questions. But in practice the difference is of no import- 
ance, as Chambers of Commerce take cognizance of local 
as well as international trade matters, and the Boards of 
Trade in no way limit the sphere of their activity to purely 
American questions. 

The oldest Ameriitau commercial organization is the New York 
Chamber of Cotiimei'co, which was founded in 1768, and incor- 
porated by royal charter in 1770. In the words of its 
The charter, its object was **to carry into execution, en- 
NewYork courage, and promote by just and lawful ways and 
Chember, means such measures as will tend to promote and 
extend just and lawful commerce.” it was the proto- 
type of all the other Chambers of Commerce and Boards of Trade 
whiob have since Ijocn established in the United States, and which 
are said to exeseed 1000 in number. 

American trade organizations are associated in a National Board 
of Trade, which corrf>s|)Ojids to the Association of Chambers of 
. Commerce of the United Kingdom. The objects of this 

secure unity and harmony of action 
AMjrvTo# reference to commercial questions, and to obtain, 
Tndl through its representative character, more satisfactory 
* * consideration of the matters which it brings under the 

notice either of tlio Federal Govonimeut or of the local State 
administrations. The exiKJiises of the National Board of Trade 
are defrayed out of a fund formed by the subscriptions of tlie 
various associations Isjlonging to it. 

The Americans have a number of Chambers of Commerce estab- 
lished in foreign countries. They started the first institution of this 
kind so long ago as 1801, when the American Chamber 
Amerteatt of Commerce in Livor})ool was established. This 
Ghmmhm chamber was in 1902 the only one representing American 
aAraag. cominorcial interests in the united Kingdom, there being 
no association of this nature in Loudon. The American 
Chamber of Commerce in Paris is one of the most active, important, 
and representative foreign associations on the Continent, In some 
places where neither the American nor the British element is strong 
enough to maintain separate associations (notably in Brassols), they 
have joined hands to sup^iort an Anglo-American Chamber of Com- 
merce, which is found to work fairly satisfactorily. 

The American Commercial Museums, although of recent founda- 
tion, have attracted much notice owing to the practical and 
business-Uko manner in which they are conducted, and 
Cam* outf considered to be among the l^t equipiied institu- 

merdmi tiona of this nature. They are two in numW, one in 

mmeeamm, Philadelphia and the other at San Francisco. The 
Philadelphia Museum, which came first and is better 
known, was established by an ordinance of the municipality in 
1894, and is supported by Bubsoriptions and by municipal subsidies, 
administered by a board of trustees, who are appointed for life and 
serve without remuneration. The work of the museum ia supervised 
by an advisory board, composed of representatives of the principal 
commercial oiganizations in the Unim States, its objects are to 
assist American manufacturers and merchants in securing wider 
foreign markets for their product^ to aid them in forming oon- 
nexions abroad, and to bring foreign buyers in touch with them. 
One of the chief ways in which this is done is by means of an 
Index file of foreign oustomeni supplied to American manufacturers, 


and viee vend, on the principle which has been put in prsotiue in 
London by the Commercial lutelligeuce Bureau, whi<^ by the 
way, is an oiEiboot of tho Philadelphia Museum (see p. 894). 
In addition to the regular service to member^ the Museum also 
xnaintfluns abroad, in forty-five different cities, ^dex files covering 
sixty American t^os or trade divisions, containing the names w 
American manufacturci'S of standing, with full paraculars of their 
various lines of manufacture. Tliese files are geneiaUy entrusted 
to Chambers of Commerce, or similar commercial instiimtions, and 
are placed grataitously at Uie disposal of foreign manufacturers and 
merchants. The Philadelphia Museum has also a most valuable 
library and a museum of samples, which it lias endeavouied to 
make as complete and representative as mssible, and to kmp 
strictly up to date. It seems, however, that tho policy of keeping 
such samples is open to question. At any rate, the use which has 
been made of the Philadelphia collections has not been such as to 
warrant tho expense and care which they entailed, and latterly 
this featuio, which was at one time the most prominent, has been 
allowed to drop into the background, os hapjienod also in tho case 
of the Vienna Ilandelsmusouin. The enermes of tlie institution 
are now especially directed to the services which it is in a itosition 
to render its members in connexion with foreign markets, by 
finding thorn desimble houses with which to do business and 
supplying infoniiation to foreign firms desirous of doing businesa 
with America. The American Commercial Museums, in addition 
to the subsidies which they receive from municipalities and from 
commercial associations, have also subscribing niombei'S, who pay 
100 dollars per annum to he entitled to all the services which the 
museum can render, and 25 dollars if they desire only tho index 
file in their particular line of business. 

B. State Departmental Orffanization, 

Tho American state organization for dealing with com- 
mercial matters lacks the theoretical completeness of the 
organization of most European states, hut is nevertheless 
found to give satisfaction. Official control is exercised 
through various bureaus placed, for the most part, under 
the Treasury Department. The most important of these 
are: the Interstate Commerce Commission, which deals 
with matters affecting the inland trade; the Industrial 
Commission, which looks chiefly after manufacturing; 
and the Finery Commission. There is no Ministry of 
Commerce, nor any department centralizing the commercial 
functions fulfilled in England by the Board of Trade and 
abroad by Ministries of Commerce. Foreign commercial 
matters come within the cognizance of the Bureau of 
Foreign Commerce, a section of the State De]:)artment 
which also controls the consular body, and sees to the 
publication of their reports and to tho dissemination of 
foreign commercial intelligence. Tho State Department 
corresponds to the British Foreign Office. 

An institutiou doscrviiig of special mention is the Bureau of 
American Republics, which was established in 1889, as a result of 
the Pan-American conference called together in that year by the 
late Mr James G. Blaine, tlien State Secretary. This Bureau, 
which has its office in Washington, is supported hy a .contribution 
from all the lepublics of North, Central, and South America, 
which is fixed at the rate of 1000 dollars a year per million 
inhabitants. Its object is the dissemination of trustworthy com- 
mercial information concerning the republics of the American 
continent, and in pursuance of this object it has issued a large 
variety of publications, handbooks, compilations showing the tiude 
usages, commerce, industry, tariffs, commercial and quasi -com- 
mercisl laws, &c., of each republic, as well as an elaborate Code 
of NomcnudaiuTef or dictionary of the businesa terais in use in 
the different republics, published in English, Spanish, and Portu- 
guese. It has also issued a Commercial Directory of the American 
JUpublice, and publishes a monthly bulletin. 

The American consular service has been frequently pointed out 
as a model to be followed in connexion with commerce matters. 

America, contrary to tho European practice, has no ^ ^ 

coneule de earriire. Her consular representatives are 
appointed for a period of, as a rule, four years, and 
are selected in preference from commercial circles. Their work, as 
compared with that of Brirish consuls, is rather limited, and they 
have nothing to monopolize their time like the shipping interests 
with which the British consular body is entrusted in most countries. 
Tliey have, in consequence, more opportunities of devotuig them- 
selves to the purely commercial side of their duties, and as most of 
them are business men, it is naturally towards this side that they 
first tom. As a body, they have displayed a decided business 
instinct, which has enabled them to leoiixe the kind of information 
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especial! V varied by the American commercial world, and their 
reports nave been particularly remarkable for their terscnesB and 
for the practical wi^ in which they conveyed information. Since 
1898« the Bureau oi foreim Oommerce issues consular reports daily, 
as last as they are xeceivM, and circulates them in advance sheem, 
printed on one side of the jnper only, like printers' proofs. They 
are afterwards reimblishcd in permanent form. 

The American consular bo^, which numbers about 400 members, 
and is exclusively composed of American citizens, is distributed 
according to the commercial importance of towns. Important 
inland manufacturing districts are not sacrificed to more or less 
insignificant seaport tpwns, as is too often the case in the distribu- 
tion of the British consular body. 


III. France. 

A. Ctmmercial AMociations. 

The French Government was the first to elaborate a 
regular system of trade organizations, which it endeavoured 
to make as complete as possible. This system as it exists 
at present comprises : — 

fa) Chambers of Commerce ; 

{hS Consultative Chambers of Arts and Manufactures; and 
(c) Syndical Chambers of Trade and Industry. 

(a) Clmmhers of Commerce , — Chambers of Commerce owe their 
origin to the city of Marseilles, w'hcro, in 1599, the Town Council, 
Orlmln ^blcn had hitherto looked after the commercial interests 
* * of the city, found it no lon^r possible to combine com- 
mercial with municitNil functions, and established an association 
which it called the ‘^Chamber of Commerce” to take up the com- 
mercial part of its duties. This seems to be the first time that the 
title was used. The new chamber soon became a most important 
l^dy, and in 1650, during the minority of Ijouis XIV., leUres 
patentee were muted to it. It settled the law merchant and 
the customs of the port, was entrusted with the appointment of 
consuls and the control of French constilates in the Levant, fitted 
out expeditions against corsairs, owned fleets, sent embassies to 
the Barbaresque countries, organized commercial missions, Ac. 
Its ordinary budget, at one time, amounted to over one million 
livres. Louis XI v. conceived the idea of a system of organizations 
which, w^hilst not being allowed to become so dangerously 
fed as that of MaTscilles, would nevertheless bo useful in other 
towns, and in 1700 he caused an arriU to bo published, order- 
ing the creation of Chambers of Commerce, whicti wore entmsted 
with the nomination of deputies to the Royal Council of Commerce 
which had just l>ecn created in Paris. ChamlxirB were consequently 
established in Lyons, Rouen, Toulouse, Montpellier, Bordeaux, ija. 
Rochelle, Lille, Bayonne, Amiens, Ac. These bodies, however, 
did not exercise much influence under the monarchy. Including 
the Marseilles Chamber, they were suppressed, wdth all trade 
gilds and other trade associations, in 1789. Napoleon re- 
established the Chambers by decree of the 24th Decomlier 1802, 
and endowed them with a constitution similar, in essential par- 
ticulars, to the one they have at present, which has served as a 
model for Chambers of Commerce on the Continent, but he sub- 
mitted them to a uniform and narrow administrative jurisdiction 
which practically deprived them of all initiative, and rendered 
them almoBt useless as representative commercial associations. 

They are now regulatea by the law of the 9th April 1898, which 
codified, altered, and completed previous ledslation on the subject. 
Coaatttam 1^**^®** Chambers of Commerce can only be 

^ established by a decree countersigned by the Minister 

of Commerce, upon the advice of the Municipal Council 
of the place where the Chamber is to be, of the General Council of 
the department, and of the existing Chambers of Commerce of the 
district The members of Chamt^rs of Commeixse used to be 
elected by the ** Notables Commer^ants,” who were a body of com- 
mercial electors selected W the prefects in accordance with the 
provisions of the Code of Commerce. They were abolished by law 
on 1871, but those who were then entitled to the dosi^ation still 
continue to use it, which explains the words ** Notalne Commer- 
9ant,” so puzzlingto foreimers in French commercial directories 
uid on French business cards. At present, commercial houses pay- 
ing patente — which is a special tax ujion people enga^d in traao 
— elect the members of the Chamber, the number of whom is fixed 
for each Chamber by the Minister of Commerce. It cannot be 
less than nine nor more than twenty-one, except in Paris, where it 
may be thirty-six. Members are elected for six years ana retire by 
thirds every two years, but are re-eligible at all times. They elect, 
aubject to the approval of the Minister of Commerce, their olficers, 
who cannot remra in office more than three years. Attendance 
at least once eveiy six months is compulsory under penalty of 
ttxpulsion. It is paid for at all times by a cachet or token, 
ranging in value firom ten francs to twenty francs. There are 142 
Chsinlm of Commerce in Franco and in the French colonies. French 


Chambers are bound to give tlieir services gratuitously, and their 
income is derived from a special addition to the patente paid 
yearly by commercial houses. Such other establishments as tlioy 
may control have separate budgets, and these, as well os the 
Chaml)ers’ budgets, have to be examined and approved every year 
by the Minister of Commerce. 

Their functions, which are consultative and administrative, are 
set out in Part 11. of the Law of 1898. The Oovemmeiit is bound 
to take their opinion regarding the regulation of com- 
mercial usages, the establishment of publio institutions 
of a commercial or financial nature, and of tribunals of commerce^ 
the improvement of transport and communications, the applica- 
tion of laws of a local character, the sale price of prison-made 
goods and the tariff for prison lal)our, and local publio works, and 
loans or taxation in connexion therewith. On the other hand, 
they are allowed to submit observations to the Government, with- 
out being aslied, on pnqtosed elmnges in the commercial or economic 
legislation of the coiintry ; on customs tariffs and regulations ; on 
railw^, canal, and river rates ; and on trausiiort regulations. As 
regards their administrative functions, they may be authorized to 
establish and administer such institutions as l)onded warohousea^ 
public sale-rooms, fire-arm testing establishments, conditioning 
rooms for wool, silk, textiles, |mpor, Ac., commercial, professionaL 
or technical schools and mnsoiims, Ac. They may bo granted 
concessions for public works, and may undertiike the caning out 
of public seiwices, esjiecially in regard to the ports, docks, canals, 
ana navigable rivers in their district, atid be authorized to issue 
loans for the pnr])Ose. They have to ascei-tain the local prices of 
goods for official quotation, to issue certificates of origin and com- 
mercial travellers' certificates, and to submit every year to the 
Minister of Commerce a list of names of ox}>crts to form the Board 
of Experts called upon to decide difficulties arising between the 
customs autliorities and importers of foreign goods. 

Previous to 1898, it was illegal for Chambers of Commerce to hold 
joint meetings for tlio disenssion of matters of public intomst, and 
they were not even allowed to correB[>ond or consult in any way, 
except through the medium of the Minister of Commerce. The new 
law relaxed to a certain extent this prohibition, by aiithoriziiig direct 
coiTespondence and jKjrmittingCliambers in a district to meet for the 
joint consideration of queslions affecting their district, but for no 
other ])urpo8e. Such a thing as an Association of Chambers of 
Commerce, or a general mooting of Chambers for the consideration 
of questions such os are raised at the general meetings of the 
Association of Chambers of Commerce of the United KiiiSom, hui 
always been and is still illegal in Franco. Chambers of Commorce 
which fail to comply with the law, or which make themselves 
objectionable, may be dissolved by decree on the ]>ropoBal of the 
Minister of Commorce, 

When, in 1873, British merchants in Paris started a British 
Chamber of Commerce in the French capital, the French Govom- 
ment looked rather askance at the new venture, and M. « . 

Leon Say, when Minister of Oommerce, even threatened 
it with forcible dissolution unless the title “Chaiiilwr of 
Commerce ” was dropped. This demand was not ulti- 
mately pressed, and tno services rendered by llie British 
Chamber soon ojwned the eyes of the Fi’cndi Govern- 
ment to the advantag|es whicJi they miglit derive from the forma- 
tion of similar institutions to rfq>rcsont Fz'eneh commercial intei’ests 
abroad, lu 1 883, the Minister of Corriiiiorco started the organization 
of such Chambers, whicli endeavoured to combine to a certain extent 
the French and tlie British systems. Tliese Chambers, of wliich 
the French Chamber in Ijrmdon is the oldest and may be taken as 
tlie model, l)elong to tlie British system in so far as they are formed 
by the election of menil^ers who |«iy a yearly subscription, and are 
not limited in nurnl^r, liavc no admiiiisiralive duties, and are not 
submitted to the rt^strictions im|M>.sed by the French law upon such 
bodies. Tliey belong to tlie French system in so far as they receive 
a subvention frem the French Government, as the sanction of the 
French Minister of Commerce is required for their estahlishmeiit, 
and as the Goveniment is represented njwn them by the French 
consul of the locality, who is ac oftcio honorary president. The 
amount of the subvention depends ujH)n the imixjrtance of eocth 
Chamber and the requirements of the locality. A sum of about 
100,000 fr. is voted every year in the French budget for the jniriiose. 
The French Chamber in London gets between 6000 and 7000 fr., 
and the others in proportion. There were in 1902 thirty-eight such 
Chambers in existence. 

Foreign commercial interests are represented in Paris by seven 
foreign Chamljers of Commerce, of which the British 
Chamber is the oldest. The others are the American. 
Austro-Hungarian, Belgian, Italian, Sjianish, and 
Russian Chambers. In 1896, these Chambers fonned 
themselves into an Association of Foreign Chanilxirs of 
Commerce, but the French Government gave it to l>o 
understood that, as they did not allow associations of French 
Chambers, they could not treat forci^ Iwdies more favourably, 
and the Association had to be dissolved. 
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{b) OmmUaHm Ohamler$ of ArU amd Man\^aei}m$*^Tbm^ 
histitiitioiifl, oif^ftnued somewhat after the SK^el of Okrabers of 

- Oommeroo, represent manufacturing and indostrial 
Cotm iurn interests. They were established by Napoleon I. in 1803, 
**••• and formed part of the complete system of oommeroial 
organizations which he intended to give France. They are now 
regulated by decrees of 1852 and 1803, and are composed of twelve 
members elected for six years by merchants and manufacturers 
inscribed upon an electoral list specially drawn up by the prefects. 
These Chambers, of which iu 1002 there were forty-eight in existence, 
are placed under the control of the Minister of Commerce, but instead 
of being kept out of the pttUtiUeH^ like Chambers of Commerce, they 
are supported by the nmriiciiiality of the toam where they are situ- 
ated, which has also to provide tliem with offices rent A%e, and 
with clerical assistance. In addition to giving advice in connexion 

with manufacturing and industrial matters, they have 
PunetiottB. ^ report upon improvements in manu- 

factures and machinery, new industrial processes, &o. They arc 
especially useful in the preparution of local and international 
exhibitions. They are also entrusted with the nomination of the 
Consultativo Committee of Arts and Manufactures, a body whose 
j^inctions are to advise the Ministers of Commerce and Finance, as 
w'ell as those of the Interior and of Public Works, as regards the 
regulation of dangerous trades and industries, patents and trade 
marks legislation, and the interpretation of customs regulations, 
notably in the dassitioatlon of goods not specifically mentioned in 
the tariffi This |x>wer gives them great ini|jortauco from the com- 
mercial point of view, and brings them into daily contact with 
importors and foreign merchants. 

(e) Syndical Chambers of Trads and Industry.^'By the sido of 
the official trade organizations, other associations have grown tip, 
which, although remilated by law, are in the nature of voluntary and 
self-supporting bodies, viz., the Syndical Chambers of Trade and 
Industry. The repeal in 1884 of the law of 1701, which proliibitcd 
the formation of trade or professional associations, was the signal 
for the formation of those Chambers, wliich soon acquired great 
influence. A few Syndical Chambers existed before that date, the 
oldest, the Chamber of Master Builders, dating back as far as 1809, 
but they were only tolerated, and iheir existence, being illegal, 
was most precarious. 

The Syndical Chambers, which are divided into Chambers of 
Employers and Chambers of Employed, are the official organs and 

- ^ representatives of the trade and professional syiidioatos 
V(mr !»• authorized by the law of Slat March 1884, which was 

* the work of M. Waldeck-Kousseau. Each syndicate 
has its seimrate Ohamlter. They may be established without 
Qoveniment authorization, but a copy of their nilos and a list of 
their officials must bo sent to the x>refect, Membei'ship is strictly 
limited to persons of French nationality. The only way in which 
the Government can dissolve them is by application to the courts of 
justice for un order of dissolution ou the ground of infringement of the 
provisions of the law. In Paris, most ot the Syndical Chambers have 
formed themselves into an association called the Union Nationalo 
du Commerce et do T Industrie — Alliance dos Ohanibres Syndi- 
cales, which has built a hall in the Rue de Lanciy in which they 
are all housed, and where one coiiHuon staff of ofUcials and attend- 
ante does the clerical and office work of all the Chambers. Another 
association, intended to tako up tlio defence of the interests and 
rights of Syndical Chambers, has been formed under the title of 
Syndicat du Commerce ot de 1’ Industrie— Syndicat dos Chambres 
Syndicttles. The Syndical Chambers are kept up by the subscrip- 
tions of their members, and have the right to hola real property, 
as have also the Associations of Chambers, which are kept up hy 
subscriptions from the constituent Chambers. 

According to the law which authorized their formation, the 
objects of the Syndical Chambers are exclusively ‘Hhe study 
PusMtioas* defence of economic, industrial, commercial, ana 
‘ agricultural interests,” and for this purpose they 
have oompleie freedom of intercommunication and can hold 
congresses. They are autliorizcd to establish for their members 
mutual benefit (focieties and pension and relief funds, to open 
employment a^cios, to give legal advice to, and in certain oases 
to bring actions on behalf of their members, and to organize the 
settlement of disputes W arbitration. They take part in the 
eleetion of jud^s of the Tribunals of Oommeroo and of the Con- 
seils de Pimd'hommes, and may he requested by the courts to 
make statements as to trade and industrial customs and usages. 
They are competent to offer advice and address representations to 
the Government affecting the interests which they represent, and 
are not compelled, like other non-official associations and private 
individuals^ to use stamped paper for the purpose. 

B. State DejMTtmental Organization. 

The State commercial departments and offices are 
chiefly centred round the Ministry of Commerce, to which 
is assigned the commercial part of the duties fulfilled in 


England tbe Board of Trade. A Ministry of Com* 
merce existm for short periods in 1811 and in 1828, hat 
it was ultinmtely suppressed in 1829, and from that 
date until 1886, when the departn^nt received 
its present form and sefiarate existence, com- 
merce was only represented in the French 
Government by a subsidiary Bureau attached 
sometimes to one ministry, sometimes to another. Tbe 
ministry is divided into three main Bureaus, — the first 
entrust^ with all matters connected with the home trade 
and industry, the second with foreign and colonial rela- 
tions, and the third with the compilation of statistics 

Attached to the Ministry of Commerce is a body called 
the Conseil Sup4rieur du Commerce et de ITndustri^ 
which acts as an advisory council to the minister. Its origin 
goes back to the Council of Commerce established by 
Louis XIV., but it is now regulated by a decree of 1882. 
It is divided into two sections, a commercial and an in- 
dustrial one, each composed of twenty-four members, who 
are nominated by the President of the Bepublic on the 
proposal of the Minister of Commerce. The members are 
selected from among senators, deputies, presidents of 
Chambers of Commerce and of Syndical Chambers, and 
men of recognized standing in the financial, industrial, 
and commercial worlds. The council only meets when 
summoned by the minister. 

The Office National du Commerce Exterieur was estab- 
lished by a law of the 4th March 1808, and is carried on 
jointly by the Ministry of Commerce and the smtlomsa 
Chamber of Commerce of Paris, the latter oUieoior 
having provided it with an installation at a cost forslgm 
of over 1,200,000 francs. The Office, which has 
been founded for the promotion of French trade with 
foreign countries and the dissemination of commercial in- 
tciligcnce, fulfils duties similar to those of the Commercial 
Intelligence Branch of the Board of Trade (p. 395). It 
also publishes the weekly Moniteur Offidel du Convmerce. 
An ingenious system has been devised* to secure for the 
Office the active co-operation of prominent French mer- 
chants residing abroad, by the creation of the title and 
functions of Councillor of Foreign Trade, which are con- 
ferred for a period of five years, by decree of the President 
of the Bepublic, upon a select number of such merchants, 
in return for their acting as information agents for the 
Office, and supplying regiriar reports upon the trade of the 
country in which they reside. The Office is governed by 
a council appointed partly by the Minister of Commerce 
and i)artly'by the Chamber of Commerce of Paris, and its 
director and employes rank as civil servants. 

The Office Colonial, whose duties are especially to 
furnish information concerning the French Colonies^ to 
promote emigration thither, and to foster a 
demand in Fmnce for the produce of her 
Colonics, was established by a decree of the 
14th [March 1899. It is entrusted, in additioUi with a 
permanent exhibition of colonial produce and a museum of 
samples of goods supplied by or required in the Coloniea 
The Office is also in charge of a colonial garden at Yin* 
cennes, where experiments are made for the acclitnatizatiou 
of colonial plants and produce in France, and the cultiva* 
tion of French produce in the Colcmies. The Office 
publishes a monthly bulletin of miscellaneous coloi^ 
information, and issues yearly oommerdai and other 
reports dealing with the Colonies. It is a dependency of 
the Ministry of the Colonies. 

French consuls are instructed to transmit to their 
Government all information which they may consider 
useful for the prosperity of French trade and Ae 
development of French oommeroial influence abroad* 
It is also their duty to spread, in the country where 
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tlMy a knowledge of such Frenoh commercial 

and financial matters as they xnay consider most useful 
in the interests of their own country. The close relations 
. which they are reccunmended to cultivate with 
^ French commercial community within their 
jurisdiction through the local French Chamber 
of Oommerce and the Councillors of Foreign Trade are 
intended to enable them to keep in better touch with 
commercial questions. They have had, however, to be 
frequently reminded of their commercial duties, and tho 
French Chambers of Commerce have criticized them almost 
as much as the British Chambers have British consuls. 
The most important instructions issued to consuls were 
contained in circulars from the Minister for Foreign Affairs 
dated 15th March and 24th April 1883. French consuls 
have to make a return to their Government every fort- 
night — every month if the district is not of great eommer- 
cid importanoe— showing, upon forms specially provided, 
the nature, quantity, origin, or destination, prices whole- 
sale and retail, and cMof trade marks of the goods imported 
into and exported from the district, the results of public 
sales of produce, the conditions of transport, contemplated 
public works and tenders advertised, state of the labour 
market, artistic enterprises, commercial failures and 
rumours concerning important local firms, effect of foreign 
competition, imitation of French trade marks, Ac. These 
returns are mostly of a confidential nature, and are not 
intended for publication, but whenever tho minister con- 
siders it advisable he causes information to be conveyed 
through the Chambers of Commerce, or other channels, 
to the parties chiefly interested. The ordinary Consular 
Reports are published in weekly instalments in the 
Monitmr OjffCciel du Convnwrce, which also contains 
selections from foreign consular reports and the reports of 
commercial students sent abroad by the high schools of 
commerce with travelling scholarships, 

IV. Germany, 

A. Commi^rciaX Associations, 

German trade organizations are of three kinds, viz. : — 
(a) Official organizations established by law, and called 
Handelsikammern, or Chambers of Commerce ; 

(h) Semi-official associations ; and 
(c) Voluntary or “ Free ” associations. 

(a) Chambers of Commerce , — Contraiy to the idea prevalent in 
England, official tmde'organizations in Gonnany are in a somewhat 
chaotic state. They have been establisiied under more or less 
different conditions and systems in each State of the empire, and 
in certain districts still boar tlio imprint of foreign origin, Tlicy 
are under the control of tlio local State govermueuts and lack the 
homogeneity and unity of direction of the French oilicial system. 

Beim proceeding to a general examination of tho German 
regime, special mention must be made of the Chambers of Com- 
merce of the old Hanseatic Confederacy whiefi stand 
Haamoatic apart, and whose duties, as well as constitution, differ 
otgmaiMa* from those of trade organizations in tlie rest of Ger- 
tiaawt many. The Oliambers of Commerce in Hamburg, 
Bremen, and Liibeck are not only tho successors of, 
but (contrary to wliat happened in Geimany as well as in other 
countries) have been evolved out of the old corporations which 
looked after the interests of the Hans traders in the olden days, 
and which, in the case of the Hamburg **Commerz-Deputatioi),'’ 
for instance, dated as far back as 1065. 

The Hambnig Chamber of Commerce, whose present constitution 
dates flpom 1860, is composed of tvrenty-four members elected for six 

C B by the ancient “ Versammlung eines ehrbaren Kaufmannes,” 
is to say, the merohonts and commercial men whose names 
appw on the renter of the “ Honest Merchants " of the city. 
Its income is oMefiy dorived from special taxation, to which are 
adM the proceeds of the sale of contract and transfer stamps, 
and alao amount paid every year for the re-registration of 
wh Honest Merchant.** This latter source of inoome amounts 
to about 70,<KKf marks per annum. The Chamber has to submit 
Its aeoounts for approval to the Senate of the Bepublio. 

In' addition to the general duties of Chambers of Commerce in 
Maaasdm with trade matters, the Hamburg Chamber— the same 


may also he said of the other Hanseatic Chambers — fulfils the 
combined functions of a Chamber of Shipping and of a Port and 
Docks Board. It appoints inspectors of shipping, of sailors, of 
ri^^g and machinery, and controls the adinmistration of the 
sailors'^ fund. It has tne right of proposing judges and of nominat** 
ing experts attached to the coui-ts. The exdiangea and public 
sale rooms of the city are under its control, and it publishes the 
official quotations, as well os a weekly price list of goods and pro- 
duce at the port of Hamburg. It is entitled to elect members to 
the “Biirgerschaft,’* or Lower House of Eepresontatives, who nro 
especiaUy competent to deal with trade and shipping questions, 
customs duties, and emigration. The Chamlior must be oonsuhed 
by tho ** Bur^rschaft ** with reference to all proposals affecting 
trade and navijgation. 

In Bremen, the Chamber is composed of twenty-four members 
elected by the Ausscihuss des Raufmanus-Kon vents,** which com- 
prises all the important commercial houses of the dty. Tu*o 
members go out every year, and no one can remain a member for 
more than eighteen years, Tho Bremen Chamber is intimately con- 
nected with the Senate of the Republic, a standing conimittoc of 
both being in existence to settle questions affecting trade and navi- 
gation. In addition to the usual sources of income, the Bremen 
Chamber receives a subvention of 8600 marks from the town, and 
the salaries of its ollicials are fixed by law. 

The Liibeck Chamber is comiioscd of twenty members elected for 
six years by the associations representing the wholesale and retail 
traoes. The president must be approveil by the Senate, and is 
sworn in as a State oflicial. He holds office for two years, and is 
not paid for bis services, but when ho goes out of office is pre- 
sented with a sum of money subscribed by the towns^^i^ople. T1 o 
Liibeck Chamber is probably the wealthiest organization of its kind 
in Germany, and is entrusted with the administratioii of tho pro- 
perty of the old corporation of tho “Vorstand dcr Kaufsmaim- 
Bchaft,** which is very important. Tho Senate must consult it not 
only in trade and navigation matters, but also with reference to all 
contracts entered into on behalf of the State. 

Chambers of Commerce in other parts of tho German empire oro 
not BO imjKirtant, nor are their duties so varied, os in the Hanseatic 
towns. The oldest ones were established by Napoleon 
in 1802 in Cologne, Orefcld, Aachen, Stolborg, and Cbmmhen 
other towns which were then under the control of of Comm 
France, and they were submitted to tlio legislation ’ moroo* / 
which regulated tho Chambera organized in Franco at 
the same time. Tho moiiel set up by tho French was more or less 
closely followed in the subsoquout establishment of institutions of 
this nature in other German States. There were in 1902 eighty- 
eight Chambers of Commerce throughout the empire, tho latest one 
established being, cunuusly enough, the Berlin Chamber, which 
was constituted on the 1st April 1902. A trade corporation called 
tho “Aeltesto dcr Kaufmannschaft " previously fulfilled, to a 
certain extent, tho duiit^s of a Chamber of Commerce. Tho new 
Chamber rests on a broatler basis tliau tho old corporation, which, 
however, remains intact, though the sphere of its action has been 
restricted. 

A detailed account ot the system in force in every State of the 
German empire is hardly required here, and would not in any case 

S resent much interest, as tho difrerences are mainly on points of 
etail. Broadly stieaking, tho Gennaii Cliambcrs ara elected by 
the registered traucspooplo and merchants. In some States, e.g,^ 
Bavaria, all the i»cople on the Commeicial Register have the right 
to vote ; in othera, e.g,, Baden, this right is limited lf> iicoplo living 
in tho district, and paying a certain amount of taxes. The jierioa 
for which members are elected is not uniform, but generally 
averages six yeara, one-half of the menibei's going out every 
three years. Re -election is gonemlly allowed. In Bavaria, 
there is u curious proviso that a ^lerson elected member of tlxo 
Chamber of Commerco cannot refuse to serve, but can dcclino 
to be re-elected. Throughout tho whole of Germany, Chambcis 
are under the strict sujicrvision of the State Minister of 
Commerce, and cannot be established except with his pennifssion. 
He fixes the number of members as well as tho amount of the 
State allocation to the ChamlKjr. In Prussia and Bavaria, 
the Govemmont is entitled to dissolve Chambers whenevi’r it 
considers it advisable to do so, and there is always a Government 
commissioner in atlendaiiee at all mootings. In most casi s, the 
loe^l Government allows a fixed simi for tlio cxiienscs of Chambers 
of Commerce, and if this amount isexcec<led tlio electors who iue 
on the Commercial Roister have to make good the cxeeRa by 
the striking of a speciiu rale. In somo Slates, <‘.g,t Bmiisviek, 
‘WurtemboTg, and Baden, the electors cannot bo culled upon ta 
pay for deficiencies more than an amount fixed by law. In Bnvaria, 
Chambers got a subvention from the district and central funds. 

The dimes and powers of tho Gorman Cliarabors are practically 
tho same as those of tlie French Chambers, viz., to look after 
the interests of trade and industry in their respective ffistricte, 
to administer stock and other exchanges, bourses, public rale 
rooms and wareliouses, and commercial institutes, manage public 
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institutions founded for the promotion of commercial interests or 
oonunercial education, deline and state rules and customs of trade, 
Ac, In Prussia, they are, moreover, called uxwn to look after ** the 
moral protection of clerks and apprentices.” 

The Prussian law of the 24th February 1870, amended by that 
of the 19th August 1897, regulates Chambers of Commerce and 
mmilar associations in Prussia. A Bill for the amendment of tlie 
law on the subject has l>een for some time under the consideration 
of the ^ichstag, as the present system is very strongly criticised, 
and is in many quarters not considered satisfactory in view of 
modem trade requirements. The object of the promoters is to 
transform the Chambera into institutions of an imperial instead of a 
local character, and to enable them to bo utilized more eflioiently in 
promoting the general commercial interests of the empire. 

l^e German Government did not, like the French, interfere with 
the liberty of association of Chambers of Commerce, and as a 
result German Chambers have united, together with other tode 
corporations, in an ^ociation called the Deutsche Handolstag,** 
which was founded in 1861, and has been carried on in its present 
form since 1886. 

The German Government is understood to be opposed to the 
fonnation of German Chambers of Commerce abroad, and as a 
/I ®“Attor of fact there arc no German Chambers In Europe 

Oennanv. The writer is informed that a 
established in Soutli America, but that 
they are purely voluntary associations. No foreign 
Xlhmhmrm Commerce are known to exist in Germany. 

Steps wore taken about 1898-1900 to bring about the 
47ef»ajiv. ^ British Chamber in Berlin, but they do 

not seem to have been successful. 

(6) Quasi ‘Official Corporatioiia, — Besides the Cliambers of 
Commerce, there exist, chiefly in Pmsaia, various old-ostablislied 
and quasi- ofHoial corporations, whose views receive as careful 
consideration from the Government as do those of Cliambers of 
Commerce. The Berliner Aelicste dor Kaufmaiinschaft, previously 
mentioned, is one of the most irnpoitant of those oorporations, but 
the Gewerbekammor of Memel, the Kaufmaiinisclieu Yerein of 
Breslau, the Vorstcher Amt dor Kaufmannscliaft of Koenigsberg, 
also deserve men lion. Otliers exist in Elbing, Stettin, Danzig, 
Tilsit, and Mt^^lcburg. They originated for the most ^rt m 
4ancient gilds or associations of commercial firms, ana were 
organized in their present form between 1820 and 1825. 

\c) Voluntary jiasociationa, — Germany possesses also a large 
Slumber of infiuential commercial associations of a voluntary 
loharacter called the **Freie Vercino,” whicli, estiecially in recent 
years, have greatly contributed to the commercial development of 
•the Empire. One of the most imiwrtant of those Freio Voreine is 
that of Dusseldorf. Similar ones also exist in Cologne, Kiel, Essen, 
Frankfort, Ac. Some cover trade and industry in general, while 
otliera ore limited to particular trades. They are all supported by 
the contributions of their moinbors, and although they have no 
oflioial standing, they arc frequently consulted by both the imperial 
jtnd local authorities. 

B. State DejHirtinental Organizatwn, 

The German empire has no Ministry of Comraorco, 
As in the United States, commercial matters form only a 
department of the Ministry of State. Most of the States 
of the empire have, however, their own Ministries of 
Commerce, the oldest being the Prussian Ministry of 
Commerce and Industry, which dates from 1848. 

I In Prussia, the Minister of Commerce is advised by the Volks- 
wirthscliaftsrath, or Council of National Economy, an official body 
„ . constituted in 1880 by the Emperor William I. The 

hw'^tions of this couiioil, whiA assembles periodic- 
ally under the presidency of the Minister of Commerce, 
rTrnnnnir almost similar to thaso fulfilled in Franco by the 
o vmjr, Conseil SupiSrieiir dii Commerce ot de I'Industrio. It 
is composed of seventy -five members appointed for five years, of 
whom forty-five are selected fixim double that number of nomina- 
tions submitted by Chambers of Commerce, mercantile corporations, 
trade associations, Ao.^ the remaining thirty being appointed by 
the Government. It is divided into three sections— commercial, 
industrial, and agricultural, and its chief work consists in examin- 
ing and advising as to bills and draft regulations affecting those 
interests brought forward in the name of the kingdom of Prussia In 
the Federal Council of the empire. 

Within recent years, the German Government has taken steps to 
facilitate tlio dissemination of oommercial intelligence, by the 
establishment of Commercial Museums, which are 
Com- varionsly cdled ''Handelsmuseen,” ^^Ausfuhrmuster- 
msrciml laasr*** or **Exportniu8torhiger.'* The first of those, 
MusomuM, which are on the model of the Vienna Handelsmuseura, 
was opened in Berlin in 1888. Others followed in 
Munich, Karlsruhe, and Frankfort in 188i<-85, in Cologne and 


ANIZATION 

Dresden in 1886-88, and later in Leipzig, Weimar, Ao. They 
perform, to a certain extent, much the same ftmetions as those per- 
lormed in England by the Oommercial lutelligenoo Branch of the 
Board of Trade, and the commercial and colonial departments of the 
Imperial Institute. They are centres of commercial information, and 
give advice to German manufacturers and merchants in their dealings 
with foreign countries. They keep samples of foreim manufactures 
which are competing successfully with German articles, as wbU as 
samples of goods suitable for export to certain countries. They 
examine ana advise as to samples of raw materials and colonial 
produce, and endeavour to guide the Gorman exporter in the 
direction in which his efforts are most likely to produce satisfactory 
results. The museums are free public institutions. 

A perusal of the instructions given to German consuls with 
regard to commercial matters shows that the German consular body 
is in this respect very much in the same position as ^ . 

the British consular body. If German consuls as a 
whole have been especially active and successful in 
promoting German commercial interests, it is not on account of 
the nature of the instructions received from their Government, 
these instructions being to all intents and purposes similar to 
those issued to British consuls, but because particular care was 
taken to select consuls from a class of men imbued with 
the desire of increasing the greatness of their country by the 
promotion of German trade. Their action was prompted by 
their own jporsonal feelings and business instincts and experience, 
and if it has boon siiccossful whilst remaining within the recog- 
nized bounds of consular work, it is because it was miided by an 
enlightened desire to jilaco the general interests or the German 
empire before (piestions of personal conveniotico, or before the 
doconim of official inertia. The German consular body were not 
selected from a class of men trained from their early youth to look 
mioii trade as below them, and to regard anything and anybody 
that ** smells trade ” as unworthy of their attention. 

Of distinctly commercial attaches, like those of Great Britain and 
Russia, Germany has none ; but in addition to the consular body, 
she is represented in foreign countries by five attaches ^ , 
or exjierts, whose duties are to study the movements of 
agricultural produce, and interest themselves in agri- gttgetia. 
cultural matters generally. They cover Great Britain, 

Franco, Russia, the Danube district, and the United States. 

V. Bklqiitm. 

A. Commercial Associations, 

The important place which Belgium has taken in international 
trade has directed much attention to her commercial o^iiization, 
which comes nearer to the British model than that oi any other 
European country. Belgian Chambers of Commerce were on the 
French system until 1875, when all official ties between them and 
the Govcniment were broken, and full liberty was given to Com- 
mercial Associations to establish and govern themselves in their 
own way. The Belgian Chambers have now no administrative 
functions of any kina, but the Belgian Government never fails to 
consult them in matters likely to interest the commercial com- 
munity. The most important Chambers are those of Antwerp, 
Bnissols, Ghent, Li6ge, Charleroi, Verviers, and Namur. Mention 
should also be made of the Federations of Industrial and Com- 
mercial Associations at Antwerp and at Brussels, and of the 
Syndioal Union of Bnisscls. In some places there are Liberal and 
Conservative Chambers of Commerce. 

In addition to institutions rexiresentativo of the general interests 
of commerce and industry, the principal trades have also in the 
larger cities separate associations or syndicates. The coal and iron 
trades are particularly strong in such associations, which are mostly 
located in Charleroi, Li^go, and Namur. There are also a laigo 
number of associations for the promotion of colonial trade, whioh 
have grown up since the establishment of the Congo Free State. A 
number of Belgian Chambers of Commerce also exist abroad, the 
firat of which was established in New York in 1867. Others have 
since come into existence, notably in London and Paris. 

B. State DepartmenJtaH Organization, 

The Belgian Ministry of Commerce, under whose oontrol com- 
mercial mattcra are placed, dates oqly from 1895, j^vious to which 
time the Department of Commerce at the Mimbhy for Foreign 
Affairs fulfilled the same functions. The MinUtiy has established 
in Brussels a Commercial Museum, similar to those of Gennany 
and Austria, to centralize commercial intelligence and facilitate its 
dissemination. The Minister for Foreign Affairs, before appointing 
consuls, requests the advice of the most important Chambers of 
Commerce and trade associations, and submits for their considera- 
tion lists of candidates uxion the relative merits of whom they are 
invited to express an opinion. The result is that the consular 
body is a remarkably capable one, and that, proportionately, it 
probably contains a smaller number of useless members than the 
consular body of any other nation. Attention to oommeroial duties 
is especially maistea upon, and in taking their oath of offioe Belgtan 
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consaU promlBe that they will contribute, by every means in their { 
power, to forward the interests of Bel^n oommeroe and navigation, i 
Explicit instructionB are given to them not only to keep them- 
selves well informed as to the commercial conditions of the 
country to which they are accredited, and to transmit this informa- 
tion for the use of &e home trade, but also to give the greatest 
possible assistanoe towards securing an increase of the nation’s 
export trade. 

Yl. Other Countries. 

Austrui^ffimMry , — ^The control exercised by the Government 
over commercial organizations in Austria and in Hungary is very 
close. The only institutions of this kind of any importance within 
t)ie dual monarchy are the Chambers of Commerce, of which there 
are twenty-nine. They are official bodies, regulate by the law of 
the 29th June 1868, which is, as regards the functions of Chambers, 
almost similar to the French law. But the Austrian Chambers, 
in certain cases, have the right to elect members of Parliament, 
which right depends upon taxation. A ministerial representa- 
tive is entitled to attend all meetings, and to take part in 
discussions, but not to vote. The Minister of Commerce may 
dissolve a Chamber if it does not confine its activity within 
the prescribed limits, but a Chamber so dissolved must be recon- 
stituted within three months. Chambers of Commerce are 
entrusted with the r^stration of trade marks and industrial 
designs. Within the Tiieste district, one-third of the members of 
Chambers of Commerce may bo foreigners. 

Austria and Hungary have each a Ministry of Commerce, the 
former since 1853 and the latter since 1867, whose jurisdiction is 
strictly confined to internal trade matters in each country. When- 
ever important Questions arise affecting common intei'ests, the 
Gemeinsame Zoll - Conferenz, or Common Customs Conference, 
is summoned. This Conference is made up of representatives 
of the various ministries of both countries. Matters arising 
out of commercial relations with foreign countries are under the 
control of the Commercial Department of the Im]K)rial Foreign 
Office. 

The Vienna Commercial Museum was the prototype of similar 
institutions. It was established in 1875, as a consequence of the 
Vienna International Exhibition of 1878, and was followed shortly 
afterwards by the establishment of a similar one in Budapest. 
These museums are under the control of the respective Ministers 
of Commerce, and their object is to bring together producers and 
consumers, and to disseminate information in connexion with 
foreign markets. Special attention was, for some time, |iaid to 
collections of samples, but, as in the case of the Philadelphia 
Museum, this feature has not been found satisfactory. 

Jtaly , — The Chambers of Commerce and Arts, which are regu- 
lated by the law of 1862, are official bodies. They are instituted, 
and may be dissolved by royal decree, and their functions are 
almost similar to those performed by the French Chambers. They 
are, however, at liberty to unite for the consideration of commercial 
and industrial questions of common interest, and are entitled to 
own property and to levy taxes for their maintenance. Contrary 
to the praotice of other nations which have official Chambers of 
Commerce, the membership of Italian Chambers is not limited 
to subjects of the country. One -third of the elected memlters 
may be foreigners. The Italian Chambers aio seventy -two in 
number. In addition to the Chambers of Commerce, there are 
in most towns of importance Cliambers of Trade, which are local 
institutions. 

An Advisory Council is attached to the Ministry of Commerce, 
which dates from 1878. This Council is called upon to give an 
opinion with reference to all matters connected with traa6 and 
industry. It is composed of eighteen members appointed by the 
king, of the representatives of eighteen Chambers of Commerce, 
of those of SIX other commercial coriwrations and of two 
working-men’s associations, and of six ex-officio members lielongiiig 
to various State Departments. Thero ere also tw’o coinmerciiu 
museums, one in Home and one in Milan, the duties of which arc 
similar to those performed by such associations in other European 
countries. Their expenses are paid by the Italian Government, 
under whose control they now are. 

Spain , — ^Spanish Chambers of Commerce were organized by a 
royal decree of 1886, which places them under the control 
of the Miiiistro de Fomento. They are self - supporting bodies 
with unlimited membership, but have also an official standing. 
In order to belong to them one must be of Spanish nationality, 
be engaged in trade, have paid direct taxes to the State tor 
at least five years for the onsiness in connexion with which 
membership of the Chamber is sought, and pay annually the 
amount of the subscription provided by the regulations. The 
Government must consult Chambers of Commerce upon treaties of 
commerce and navigation, tariff changes, the creation of commennal 
exchanm and the organization of commercial education. The 
Sttanish Chambers have played a prominent rdle during the last 
lew years in connexion with the reform of the financial policy of 


the country and of taxation. The Madrid Chamber, especially, has 
taken a very pronounced line of action in these matters, which 
has not always been in accordance with the views of the Govern- 
ment. It must not be forgotten, however, that owing to ti e 
peculiarity of their constitution, the Spanish Chambers are much 
more representative of the feelings of the commercial oommunity. 
and much leas nnder the strict control of the Government, than 
similar institutions in other Continental countries. Sjxiin has no 
Ministry of Commerce proper, the duties of this office being per- 
formed by the commercial sub -department of the Miiiistiu de 
Fomento, which dates from 1847. 

Portugal . — In Portugal, the organizations corresponding to 
Chambera of Commerce, which are called “Commercial Associa- 
tions,” are vol untary associations kept np by the subscriptions of their 
meml)ers. They have no official character, but cannot oe established 
except by a royal decree approving their statutes, w'hich approval 
can be withdrawn if they in any way depart from their object, or 
fail to send in annually their report to the Minister of Commerce, 
or to submit their accounts to him. These institutions, which are 
the only commercial associations of any kind in I’ortugal, are 
fifteen in number, including those in the adjacent isluids and in 
the Colonies. The associations at Lisbon and Oporto are the only 
ones of importance. 

The Portuguese Ministiy of Commerce, which dates from 1862, 
is placed in contact with po]»ular o]>iiiion on commercial and 
economic questions, by an institution called “The High Council 
of Commerce and Imlnstry,” which is composed of six members 
selected by the Government from ])ersons whom it considers to be 
most competent to advise on matters connected with commerce and 
industry, three for each subject. The Minister of Commerce and 
two officials of Ids department arc ej’-officio members. The Govern- 
ment must consult this council with reference to customs and 
tariffs, railway rates, exhibitions, subsidies, banking, trade maiks 
and patents, and labour in factories. 

Russia . — Attached to the Department of Trade and Manufactures 
of the Ministry of Finance, which in Russia does duty for the 
Ministry of Commerce, thero is an Official Council of 1 rado and 
Manufactures which sits in St Petersburg, and is presided over by 
a representative of the ministry. It consists of six honorary 
niemDer8,six niemberH, and twenty* four ordinary niemliers, 

of whom fifteen are Russian ofiicialsand nine merchants of the first 
class or gild. The latter are almost all foreigners. Half the 
Council retire every two years, and the remaining half co-oi»t 
members to replace thorn. Nominations must be a])proved by the 
Minister of Finance and sanctioned by the Enqietor. A similar 
Council of twenty-four members is also in existence at Moscow'. 
In addition to these th'TO are six l«>cal bodies, called the “Local 
Committees of Trade and Maiiurnctnrcs,” entrusted w'ith the care 
of commercial interests in Archangel, Odessa, Rostov-on -the -Don, 
Tver, Tikhvin, and Ivanovo-Voznesensk, At Warsaw, there is a 
“ Committee of Manufactures ” consisting of six members chosen 
by the Government from among the notables of the city and 
presided over bv the Governor. The other “local committees" 
are elected as follow's : the first and the second Gilds of Merchants 
elect by ballot a council of seventy members, and this council 
elects the twelve members wdio are "to form the committee. All 
the committees are purely consultative bodies, but their opinion 
carries considerable w'eight, and although the Minister of Finance 
is perfectly free to reject it, he does not do so without good reasons. 
As will be gathered from the above, there is a difference between 
the St Petersburg and Moscow councils ond the Warsaw com- 
mittee on the one hand, and the local committees on the other. 
Tlie former are official bodies, though inerchants are rqirescnted 
on them, wdiilst the latter are almost Chambers of Commerce 
elected by the merchants among themselves. 

Closer, however, to wl.at we know as Chambers of Commerce are 
the institutions called * ‘ Exchange Committees. ” They are eighteen 
in number, one in each of the most important cities of the empire, 
and their importance has greatly increased of late years. They are 
voluntary associations, chosen by a council elected for the purpose 
by the commercial community, after the principle already explained 
in connexion with the Local Committees of Trade and Manufactures. 
Tlicy generally consist of twelve niomhers elected for five years, and 
the president is appointed by the Minister of Finance. Foreigners are 
eligible. The Committee meets once a week at the local exchange, 
hence its name. The opinion of the Exchange Committees is 
frequently taken not only by the Minister of Finance, but also by 
other ministers, and tliey have always the right to ])otition the 
Minister of Finance if they wish to draw his attention to any matter. 
The Minister of Finance receives the president of the St Petersburg 
Exchange Committee in consultation every Saturday. Two im- 
portant commercial societies, although unofficial,^ are rec^nized 
and frequently consulted by the Government, viz., the Society 
for the Encouragement of Russian Trade and Industry, of St 
Petersburg, and the Society for the Encouragement of Navigation, 
of Moscow. , , , , 

The Russian Government is represented abroad by commercial 

S. IX. — 5 J 
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attaoh^y who ara known aa ** agents of the Rnssian Ministry of 
Finance." The duties of these attaches, who are to be found in 
all the important capitals, are almost similar to those of the 
British commercial attaches, but they are entrusted with the 
promotion of Russian iinancial as well as commercial^ interests in 
the countries where they reside. There is also a Russian Chamber 
of Commerce in Paris. 

--Commercial matters in Japan come within theccmizanco 
of the Minister of State for Agriculture and Commeree. The chief 
commercial associations are the Chambers of Commerce, which 
are under the direct control of the Minister. Since the law of the 
24 til May 1902 they may bo described as official bodies, with a 
constitution somewhat resembliug that of the French Chambers. 
This law, which came into force on the Ist July 1902, provides 
that a Chamber shall consist of not more than fifty members, who 
must be Japauose subjects, elected by the oommeicial tax^yors 
of the town or district in which it is situated. Only Japanese 
commercial men, or companies and partnershi{>s in wliich more 
than one-half of the directors or partners are Japanese, shall be 
entitled to vote. Permission to promote the establiehment of a 
Chamber in a given district must bo obtained from the Minister 
before any stops are taken, and the Chamber comes into existence 
only when the Minister has approved the steps taken by the 
promoters, and the proposed articles of association and Wo-laws. 
The Minister has power to cancel anything done by a Chamber 
which seems to him detrimental to public interests, to dismiss 
officers or members, and if he thinks fit, to dissolve the Chamber. 
The expenditure of Chambers of Commerce is met bv a special rate, 
which IS paid by those entitled to vote for the election of members, 
and is fixed by the Minister or his representative, according to the 
requirements of each district. In addition to the usual consulta- 
tive work of Chambers of Gommeroo, the Japanese Chambers may 
be authorized to build and manage commercial or industrial estab- 
lishments. They also recommend judges and experts in commercial 
and industrial matters, and mav be ordered by the Government to 
investigate commercial and inJustrial atfairs. Chambers of Com- 
merce wliioh were in existence before the passing of the above law 
were given until Slat March 1903 to dissolve or reconstruct them- 
selves in accordance with the new law. Since the exclusion of 
foreigners from the membership of Chambers of Commerce, foreign 
merchants resident in Japan have taken steps to establish foreign 
Chambers of Commerce, the chief of which are in TOkyu and in 
Yokohama. 
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I. The Unitfj) Kingdom. 

T he present article is supplementary to the article 
Trade Unions, on pp. 499-502 of vol. xxiii. of the 
ninth edition of this work, in conjunction with which it 
should bo read, and to which reference should be made 
for a definition and general description of trade unions, 
and for an account of their legal position in Great 
Britain, and of the course of legislation concerning them. 
In the present^ as in the former, article the term ** trade 
union ” is used mainly in its popular signification as an 
organization of workmen, for the purpose of improving 
the conditions of their employment, although legally the 
term is applicable also to associations of employers and to 
joint associations of employers and workmen. 

So far as statute law is concerned, there has been no 
material change in the position of trade unions since the 
passage of thp Trade Union Act of 1876, and for this part 
of the subject, therefore, the article in vol. xxiii. gives all 
the necessary information. The statement, however, at 
the end of the first paragraph, in small print (p. 500), 
with regard to ^ registration, needs some qualification. 
The le^ position of a registered trade union differs 
materiaUy from that of a friendly or industrial and pro- 
vident society. Thus, there is no legally enforceable 
contract between a tradd union and its members binding 
it to pay the stipulated benefits and to carry out the rules, 
since no trade union can sue its members for contribu- 
tions, or be sued by them for benefits ; the right of a regis- 
tered trade union to invest funds with the National Debt 
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AuTHoaxTiBs. — Correfipcmdeaoe rsspeotiiig JH^omatio and Ooiv> 
salar Aisistanoe to Hritiab Tmde Abi^* Jwiamsniairif 
Ko. 16, 1866, and Ko. 6, 1897.-- (Ae Com- 

miUee Dn the JHuminaHon ef CmvniercuU IwUlligmee. 2 vols. 
{0. 8962 and 8968). 1898. —Reports on tiie Constitution and 

Fnnotions of Ministries of Commerce and Analogous BranoheA of 
Foreign Administrations. ParliaiMniary Faper^ Ko. 12, 1889.— 
Reports, Rules, Bye-laws, and Articles of Association of the 
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OomiuissionerB is limited, and in certain other matters it 
does not enjoy the same privileges as a friendly society. 

Since the legislation of 1876 there have import- 
ant decisions in the courts of law with reference to the 
provisions of the Conspiracy and Protection of Ptopeity 
Act^ 1875, and the rights of trade combinations, for 
which see Strikes and Lock-Outs, supra, p. 19. 

Important questions have also arisen as to the liability 
of individual officials of trade unions to civil actions 
for damages on account of recommendations they may 
have given to their members. The question has of 
course only been doubtful in case the action recom- 
mended is in itself lawful, but incidentally causes or 
is intended to cause the violation of some actionable 
private right. In the leading case on this point {Allen 
V. Flood) the delegate of the Boilermakers’ Union in- 
formed an employer that the members of his society would 
give notice to leave work unless he ceased to employ two 
shipwrights who had given offence by working for a 
former employer on iron work. The employer ^erefore 
discharged the shipwrights, who bron^t an action against 
the bouermakers’ delegate. The case was carried up to 
the House of Lords, whose final decision (14th December 
1897) was in favour ol the delegate, on we ground that 
his acts were in themselves lawful, and the action widch 
they were intended to induce the employer to take was 
also lawful, and that such lawful acts would not con- 
stitute an actionable wrong to third parties who might 
inddentally he injured thereby. 

But beesdes the liability of individual officials, it has 
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been decided in the HouBe Lords, in tlie case of 
the Taf Vale Sadltffay Co^ v. The Amalgamated Society 
qf Railway Serwmle (1901, A.C* 426), that persona 
acting in concert^ whether combined together in a trade 
union or collected and united under any other form of 
asBodation, were as liable to be sued in resj^ect of any 
damage occasioned to any other person through their 
act or default as any indmdual person might liable. 
Consequently, the agents of a trade union who, in further- 
ance of a strike sanctioned and directed by its authorized 
ofkers, committed wrongful acts were held to have 
render^ responsible the principals who caused them to 
be committed; and it was further held that the trade 
union could be sued in its registered name, and would 
be liable for damages out of its common fund Opinions 
were also expressed in the House of Lords that, whether 
registered or not, a trade union could be sued by its 
proper officers on behalf of themselves and the other 
members of the society, and that the judgment could be 
enforced against all funds forming the common fund of 
the society by adding the trustees if necessary. 

Trade unions, in the sense in which the term is now 
understood, appear to be almost exclusively of modern 
growth. Though combinations among various classes of 
workmen to improve tlieir position have doubtless been 
formed from time to time from an early i)eriod, such com- 
binations, up to comparatively recent years, were mostly 
ephemeral, ^most the only class among whom permanent 
„ associations of journeymen are known to have 

* existe<l in the Middle Ages being the masons, 
whose confederacies were prohibited by law in 1425. 
With this doubtful exception, there is little or no trace 
of permanent combinations corresf>onding to the modem 
trade union before the 18th century. During the period 
when wages and eonditions of employment were the 
subject of State regulation under the Statute of 
Apprentices of Elizabeth), combinations to exact higher 
rates or other conditions t^n those so fixed were naturally 
regarded as illegal conspiracies. 

The craft gilds of the Middle Ages have sometimes been 
regarde<l as the true predecessors of trade unions, but the 
analogy must not be pressed too far. The structure, con- 
stitution, and functions of a gild of craftsmen, aiming at 
the protection and regulation of the craft as a whole, were 
essentially different from those of a trade union, formed 
to protect one class of j^ersons engaged in an industry 
against another. Nor is there any trace of direct con- 
tinuity between gilds and trade unions, for the claim 
of certain Irish trade unions to bo descended from gilds 
will not bear scrutiny (see Webb, llieUrry of Trade 
Vmomem^ Appendix). The only trae sense in which 
it can be said that there is a certain indirect historical 
filiation between gilds and trade unions is that, as 
pointed out by Brentano, some of the earliest trade 
unions had for their original object the enforcement of 
the decaying Elizabethan legislation, which in its turn 
had taken the place of the obsolete regulation of industry 
by the craft gilds, so that among the rules and objects 
of such unions would naturally be some bearing a likeness 
to gild regulations. 

actual way in which trade unions first came into 
being probably varied very greatly. In some cases, as 
stat^ above, their origin can be definitely traced to 
associations for enforcing the legal regulation of industry 
against the opposition of employers; in others, the 
meetings of journeymen belonging to the same trade for 
audi purposes as sick or burud clubs became naturally 
Budeua of secret combinations to raise wages. The 
growth of the capitalistic system of industry, under 
which the workman no longer owned the materials or 
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instruments with which he worked, was one of the most 
potent causes of the development of workmen’s combina- 
tions. The efforts of trade unions to revive the enforce- 
ment of the Elizabethan legislation not only faded, but 
M to its repeal (1813-14) ; but the laws against combina- 
tions, which had been made more stringent and more 
general by the Acts of 1799-1800, remained unaltered 
until 1824 (vol. xxiii. p. 499). In spite of these Acts, 
which made all combinationB illegal, there is evidence that 
trade clubs of journeymen exist^ and were tolerated in 
many trades and districts during the first quarter of the 
19th century, though they were always subject to the 
fear of prosecution if they took hostile action against em- 
ployers ; and in many cases strikes were suppressed by the 
conviction of their leaders under these Acts or under the 
common law of conspiracy. The partial protection ac- 
corded to societies for the jmrpose of regulating wages ar.d 
hours of labour by the law of 1825 (vol. xxiii. p. 500) led 
to a rapid multiplication and cx])ans]on of trade unions, 
and to an outburst of strikes, in which, however, partly 
owing to the widespread commercial depression, the work- 
men were mostly unsuccessful. Thus the first impetus 
^ven to trade unions by the modification of the combina- 
tion laws was followed by a collapse, which in its turn 
was followed (in the tliird decade of the century) by a 
succession of attempts on the part of workmen to establish 
a federal or universal combination, to embrace members 
not of one but of several trades. To this new fonn of 
combination, which excited a good deal of alarm among 
employers, the term “trades union,” as distinct from 
trade union, was applied. All these general movements, 
however, proved short-lived, and the last and most exten- 
sive of them, the “ Grand National Consolidated Tradea 
Union,” which was formed in 1834 and claimed half a 
million adherents, only had an active existence for a 
few months, its break-up being hastened by the conviction 
and transportation of six Dorchester labourers for the 
administration of unlawful oaths. In the years of de- 
pressed trade which followed, trade unionism once more 
declined, and the interest of workmen was largely diverted 
from trade combinations to more general ix)litical move- 
ments, Chartism, the Anti-Corn-Law agitation, and 
Hubert Owen’s schemes of co-o][)eration. 

From 1845 we trace another revival of trade unions, 
the characteristic tendency of this period being the amal- 
gamation of local trade clubs to form societies, national 
in scope, but confined to single or kindi'ed trades. High 
rates of contribution, and the provision of friendly as well 
as trade benefits, were among the features of the new tyj)® 
of union, of which tlio Amalgamated Society of Engineers, 
formed in 1851, was the most iini)ortaut example (see 
voL xxiii. p, 501 for description of this society). The 
growth of unions of the new type was followed by a 
development of employers’ associations in the ’sixties, 
and by a number of widespread strikes and lock-outs, 
and also by various efforts to promote arbitration and 
conciliation by the establishment of joint boards of 
employers and employed (see Akbitration and Con- 
ciliation, and Strikes and Lock-Outs). 

A series of outrages at Sheffield in 1865-66, in- which 
officials of some local trade societies were implicated, led 
to the appointment in 1867 of a Royal Commission on 
Trade Unions, wliose report was followed by the iiassa^ 
of the Trade Union Act of 1871, which as amended m 
1876 now governs the legal position of trade unions 
(voL xxiii p. 500). 

The [Hsried of inflated trade which began in 1871 led, 
as usual, to another rapid growth of trade combinations, 
of whicli the most characteristic feature was their exten- 
siou to a^cultural and general labourers. To meet this 
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new develapment of combination, the National Federation 
of Associated Employers of Labour was formed in 1873. 
The years of depression, 1875-80, were marked by a series 
of unsocoessful strikes against r^uctions of wages, and 
by a general decline of trade unions, which did not 
again revive until nearly ten years latw, when the new 
wave of prosperous trade brought with it an outburst of 
strikes, chiefly among unskill^ labourers, for improved 
conditions, of which the most notable was the str^e of 
the London dock labourers in 1889. These trade move- 
ments were accompanied by the formation of a large 
number of unions of a type more akin to those of 1830-34 
than to the more modem trade-friendly society with its 
high contributions and benefits. The new unions were 
chiefly among unskilled labourers ; their rates of contribu- 
tions were from Id. to 3d. a week, and as a rule they only 
offered strike benefit Another characteristic was the 
extent to which tlieir leaders were permeated with the 
Socialistic doctrines which had then recently taken root 
in Great Britain, and which led them to advocate positive 
State interference with industry in the interests of the 
labourers (e.^., the legal limitation of hours of labour). 

The reports of the Royal Commission on Labour, which 
sat from 1891 to 1894, contain much valuable information 
on the state of facts and on the ojunions of employers 
and workmen at tliis period. 

From 1892 onwards the progress of trade unionism can 
be traced statistically (see below, p. 406). The depression 
of trade, 1892-95, brought with it, as usual, some decline 
in trade unionism; but &ough many of the new unions" 
collapsed, some of the more important have survived to 
the present time. The revival of trade which began in 
1896 has naturally been accompanied by an increase in 
the strength of trade unions; but the most marked charac- 
teristic of this period has been the extension and consoli- 
dation of employers’ associations, of which perhaps the 
most notable is the Engineering Employers’ Federation, 
which was originally formed on the Clyde, but gnidually 
extended to other districts and became a national organiza- 
tion of great strength during its successful struggle with 
the Amalgamated Society of Engineers in 1897-98 (see 
Strikes). Among the other more imix>rtant employers’ 
asBOciationB and federations of a national character may 
be mentioned the Shipping Federation, the Federated 
Coal Owners, the Federation of Miister Cotton-Spinners’ 
Associations, the National Federation of Building Trade 
Employers, and the Incorporated Federated Associations 
of Boot and Shoe Manufacturers. 

The account given in the article on Trade Unions in 
vol. xxiii. of the way in which the ordinary business of a 
trade union and its branches is conducted, applies 
fairly to the present state of things and need 
not be repeat^ here. As regards, however, the 
general structure and organization of trade unions, that 
article referred principally to a single important type of 
society, the national society, divided into districts and 
branches, of which the Amalgamated Society of Engineers 
served^ as an ^example. As a matter of fact, trade unions, 
both in their historical development and their present 
organization, present a very great variety of constitutions. 
The oldest tyjje is that of the local trade club, consisting 
of a comjmratively small number of men following the 
same occuiiation in the same locality. A large number 
of unions have never progressed beyond this primitive 
form of organization. The government is of the simplest 
kind, by a general assembly of all the members, while 
such officers as are required to carry on the necessary 
routine business of the society are chosen by rotation or 
even by lot 

Indisposition to oonoentrate power in the hands 
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cf permanent officers and a tendency to divide the 
business of management equally among all the members, 
instead of delegating authority to a few chosen repi^ 
sentatives, are leading characteristics of trade unions in 
this primirive form. The organization here describe^ 
even if adequate for ordinary current requirements, is 
ill suited for conducting a contest with employers, and 
accordingly in times of strife an improvised ** strike 
committee" often comes into existence and practically 
governs the conduct of the dispute. No doubt this 
double constitution of the old trade club as a loosely 
organized friendly society, converting itself from time 
to time into a more or less secret strike combination 
ruled by an irresponsible committee, is to be traced 
to the time when trade unions as such were illegal com- 
binations and had to carry out their objects under the 
guise of friendly societies. The Friendly Society of 
Ironfoundors (established in 1809), though it has to a 
great extent outgrown its primitive constitution, retains 
in its name the mark of its origin, while the government 
of the London Society of Compositors by mass meeting 
of its members offers an example of the persistence of 
traditional methods under wholly clmnged conditions. 
The Sheffield trade clubs, resix)nsible for the outrages 
which led to the appointment of the Trade Union Com- 
mission in 1867, and subsequently to the passage of the 
Trade Union Acts, conformed as a rule to the primitive 
type. At the present time over 850 trade unions are 
known to exist which are purely local in character, with 
no branches. The next step in trade union evolution 
seems to have generally been an alliance or federation 
of two or more local clubs belonging to the same trade. 
This federation would make it necessary to provide some 
machinery for common management, the simplest and 
crudest ex])edient Ix^ing for each of the allied clubs to act 
in rotation as the governing branch. Thus the govern- 
ment of the federation or “ amalgamated society " was at 
any given time confided to the members of a single 
locality, and the seat of government was periodically 
shifted. Some federal societies (c.< 7 *, the Mutual Associa- 
tion of Journeymen Coopers) still retain this primitive 
form of government. 

As the tendency developed for local clubs to unite, the 
necessity of {)erraanent officials to cope with the growing 
business of the amalgamation caused the institution of a 
|)aid secretary (usually elected by the whole body of 
members), and this led naturally to the fixing of the seat 
of administration at a particular centre instead of rotating 
among the branches. Borne continuity of policy and of 
office tradition was thus made possible, but the executive 
committee almost invariably continued to consist of the 
local committee of the district where the seat of govern- 
ment happened to be. Thus up to 1892 the business 
of the Amalgamated Society of Engineers, a society with 
hundreds of branches all over the United Kingdom and 
even abroad, was conducted by a committee elected by the 
London branches.^ The Boilermakers continued a some- 
what similar form of government up to 1895 ; and many 
great societies, «.</., the Amalgamated Society of Carpenters 
and Joiners, continue the system to the present day. 

The plan of entrusting the government of a national 
society to a local executive 1ms obvious conveniences, 
where the society consists of a body of working men 
scattered over a large area and with no leisure for travel- 
ling. But the control exercised by a locally-elected 
committee over a general secretary deriidng his autho- 
rity not from them but from the vote of a much wider 


^ This arrangement was in force when the article in voL xxiii. was 
written. 
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Gonatitaeiicy, could liardly be expected to be very effective ; 
while the expedients of referring all important questions 
to a vote of the whole body of members, and of summon* 
ing at periodical intervals specif delegate meetings to 
revise the rulesi have prov^ in practice but clumsy 
substitutes for t^ permanent control and direction of the 
executive officers by a representative councils Quite as 
ineffective in some cases has been the authority of a mere 
local executive over the committees of other districts. 
Accordingly, some of the largest amalgamated ” unions 
have now adopted a representative system of government. 
Thus in 1892 the Engineers revised their rules so as to 
provide for the election of the executive council by vote of 
all the members divided into eight equal electoral districts. 
The members of council so elected are pennanent paid 
officials, devoting all their time to the work of the society. 
The general secretary, however, continues to be chosen hy 
the whole body of members, while the responsibility of 
the council is also weakened by the institution of district 
delegates” nominally responsible to them, but chosen by 
direct election in the various districts. (This division of 
authority and consequent weakness of responsibility was 
one of the causes of the state of things which led to the 
great engineering dispute of 1897.) The Boilermakers 
^opted the system of a permanent executive in 1895. 

In the case of certain highly-localized industries, such as 
cotton and coal, the conditions have admitted of a some- 
what different form of constitution from that described 
above. Thus the Amalgamated Association of Operative 
Cotton-Spinners is a federal organization, consisting of a 
number of local associations, all, however, situated within 
a comparatively small area. The governing bodies of the 
association are — (1) a quarterly meeting of about a 
hundred representatives of the districts ; (2) an executive 
committee of thirteen chosen by the above re]»resentativo 
meeting, of whom seven must be working spinners and 
the other six are usually [)ermanent district officials; 
(3) a sub-council to transact the ordinary daily work of 
the association, consisting of the six official members 
referred to above. The secretary is chosen by the repre- 
sentative meeting, and engages his own office assistants. 
Here we ha>ve the familiar features of representative insti- 
tutions — a large legislative body, a small executive chosen 
by and responsible to this body, and a still smaller group 
of permanent officials to transact ordinary business. 

Lastly, there are some large societies constituted not 
by the aggregation of local clubs or the federation of 
neighbouring associations, but originally founded as 

national societies” divided into districts and branches 
for administrative convenience. An example is the 
Amalgamated Society of Hallway Servants, founded in 
1872.^ 

Besides the tendency of the national society with 
branches to swallow up the local trade club, there is a 
further tendency among the larger societies to form 
federations for certain common purjioses. Such federa- 
tions are to be distinguished from national trade unions, 
inasmuch as their members are societies and not individuals, 
and as a rule their powers over their constituent organiza- 
tions are limited to certain specific objects. On the other 
hand, they are more than merely consultative bodies (such 
as lo^ trades councils). 

Some federations consist of unions in the same industry 
in different districts (e.^., the Miners’ Federation). 
“Single trade” federations like this have usually con- 
siderable powers, including that of imposing levies. 

In the cotton trade, the trade union organization has a 
federal character, and the Amalgamated Association of 
Operative Cotton-Spinners, in spite of its name, is strictly 
speaking a federatkm. 


UNIONS 405 

Other federations (f.^., in the building trade) are formed 
of allied trades in the same locality, and usually have little 
executive power. The Federation of Engineering and 
Shipbuilding Trades has among its objects the settlement 
of disputes between members of its constituent societies 
as to the limits of their work. Some federations aim at 
embracing societies in all kinds of industries, but as a rule 
such organizations have not proved long-lived. The n. 08 t 
rec^it example is the “General Federation of Trade 
Unions,” formed in 1899, and now embracing 64 societies 
with nearly 400,000 members. 

Since 1866, a congress of delegates from trade unions 
has inet annually for discussion, and a parliamentary 
committee elected by this congress watches over matters 
I in which trade unions are interested during the ensuing 
year. 

The principal olyect of every trade union is to protect 
I the trade interests of its members, and to strengthen their 
position in bargaining witli their employers with 
regard to the conditions under which they work. Obimstu 
The chief moans by which they seek to attain 
those objects (apart from political methods such 
as the f)romotion of legislation or of administrative action 
by public authorities) are twofold : viz., the supjK)rt of mem- 
bers when engaged in a collective dispute with employers 
by the payment of “ dispute ” benefit, and the insurance 
of members against loss from w^ant of work by the pay- 
ment of “ unemployed ” benefit, so as to enable them to 
refuse any terms of employment inferior to tlicse recog- 
nized by the trade union. All trade unions in one form 
or another ]>rovide “ dispute ” benefit, but a separate 
“ unemjiloyed ” benefit is by no means universal, though, 
except in certain groups of trades, it is usual among 
more j^werful and well established societies. Thus in the 
mining, clothing, and even many branches of the building 
trade, comparatively little is siiont by trade unions on 
“ unemployed ” benefit, while, on the other hand, in the 
metal, engineering, shipbuilding, printing, and other 
trades a largo proportion of the total expenditure is 
devoted to this object (see Statistics below). In some 
im})ortant societies, such as the Amalgamated Society 
of Engineers, “ unemployed ” and “ dispute ” benefits are 
mixed up together, members engaged in a dispute re- 
ceiving an addition of 5s. per week (known as “ contin- 
gent ” benefit) to the ordinary out of work pay (known as 
“ donation ”), 

Unemployed benefit may, of course, bo regarded as a 
“ friendly ” l}encfit, t.e., a provision against one class of the 
casualties to which a workman is exposed — the loss of 
einploymont through slackness of trade. But in practice 
it also operates as a metliod of maintaining the “stan- 
dard ” rate of wages, members being entitled to it who 
could obtain eniployineiit, but only on conditions disap- 
proved by the society or branch. 

The conditioiis under which the members of a union are 
entitled to financial support in a strike vary in different 
societies, and are prescribed in the rules. Usually, though 
the initiative may come from the localities, the central 
executive must approve of the strike before it takes jdace, 
and may at any time declare it to bo closed, though in 
some societies the central authority is often unwilling to 
take the responsibility of curbing its members by exer- 
cising its powers in this ros|)ect. 

“ Dispute ” and “ unemployed ” benefits are the only 
ones which are specially characteristic of trade unions, 
and as regards the latter benefit, it may be said that trade 
unions have hitherto been the only form of organimtion 
capable of meeting the difficulties arising from “ malinger- 
ing.” Most of the more firmly established unions, however, 
add to their trade functions those of friendly sodetiesi 
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providing sick, accident^ Buporannuation, and funml 
beneAta^ or some of these. The position of a trade uniont 
however, with regard to these linefits difSsrs vary mate^ 
riaUy from that of a friendly society. As stated above, 
the society is under no legally enforceable contract with 
its members to provide the stipulated benefits : it can 
change their scale, or even abolish them, by vote of its 
members, and a member who has contributed for years in 
hope of receiving them has no legal redress. Again, a 
member excluded from the society for some ^Hrade” 
reason incidentally loses all claim to friendly benefits. 
The funds of a trade union applicable to trade and 
friendly pur]K>8es are never kept distinct (in the few 
cases in which some distinction is attempted, the society 
may ** borrow ” from the one fund in aid of the other in 
case of emergency) ; and a prolonged strike or depression 
of trade may so deplete the funds as to make it impos- 
sible for the society to meet its engagements as regards 
sickness or superannuation. Thus &e friendly society 
operations of ti^e unions have strictly no actuarial basis, 
and in some cases the scales of contribution and benefit 
have been fixed with little rngard to ultimate solvency. 

On the other hand, the power of levying and varying 
the scale of contributions adds to some extent to the 
financial stability of the funds, and the provision of 
“friendly” as well as “trade” benefits by a trade 
union undoubtedly gives strength and continuity to the 
society, and increases its power of discipline over its 
members. Societies that only provide “dispute” pay 
are exposed to violent oscillations of membership, and 
also to a dangerous temptation to rush into an ill- 
considered strike owing to the mere accumulation of 
funds which can be used for no other purpose. 

The statistics of trade union ex|)enditure on benefits of 
various classes are given below. Of the 100 principal 
unions, all provide dispute benefit; 78 in the year 1900 
provided unemployed benefit (Including in some cases 
travelling pay); 75, sick or accident benefit; 39, super- 
annuation benefit ; and 89, funeral benefit. 

One of the most important functions of trade unions 
in many industries is the negotiation of agreements with 
employers and employers’ associations for the regulation 
of the conditions of employment in those industries. 
While undoubtedly the power of withdrawing its members 
from employment in the last resort adds to the }K>wor of 
a trade union in such negotiation^ many of the most im- 
portant agreements by which the conditions of labour of 
large bodies of workmen are governed are habitually con- 
cluded, and from time to time revised, by conferences of 
representatives of the trade union and employers without 
any strike taking place. To the functions of trade unions 
as fighting organizations and as friendly benefit societies 
should therefore be added that of providing the necessary 
machinery and basis for the conclusion of industrial 
agreements between bodies of work-people and their 
employers (see Abbitbatiok and Conoiliation, and 
Stbikss and Lock-Outs). 

While the broad objects of trade union policy are 
generally similar, their methods and features vary greatly 
in detail. Among the objects most frequently met witili 
(besides those of raising wages and shortening hours, 
which may be said to be universal) are the enforcement 
of a “ minimum ” wage ; the limitation of overtime ; the 
restriction of numbers in the trade through the limitation 
of apprentices, or the regulation of the age of entrance ; 
the restriction or remilation of piecework (in trades 
accustomed to “ time ’’ work) ; the preservation for mem- 
bers of the trade of the exclusive right to perform certain 
classes of work claimed by other trades (leading to 
so-called “demarcation” disputes); resistance to the 


enoroachment of labourers on work considered to be 
“ dolled ” (leading to disrates as to the class of 
to be emj^oyed on madbines, Ac.); and the securing 
of a monopoly of employment for members of the union 
by a refusal to work with non-unionists. 


The statistioB of trade imioxui ore very complete for recSnt yeaos, 
but for earlier years the records are so fragmentary that It w Im- 
possible to give exact figures showing the total growth 
of trade umons over a long period. The following ^ ^ * 

table, based on the statistics published by the Boara of jft ade^ 
shows the number and member»iip of trade unions in the United 
Kingdom for each of the nine years 1892-1900 



^ IiicludoB a small number (9072 iu 1900) of momhers abroad. 


The fluctuations in members)^ correspond in the main to the 
oscillations of trade, menkberslf^ declining in the years of de- 
pression following 1892, and inoreasiiig with the revival of trade 
which begun, about 1896. The later decline in the number of 
separate unions is chiefly due to the growing tendency to amal- 
gamate into large sooietios. 

The following table ^ows the distribution of trade unions among 
the various groups of trades in 1900 


Groups of Trades. 

Number 

of 

Unions. 

Membership in 190a 

Peroent- 
Kumber. age of 
TotaL 

Mining and quarrying • • 

69 

601,290 

26 

Metal, engineering, and shiphuild- 


888,076 


ing 

Building 

280 

18 

181 

258,822 

18 

ToxtUe 

287 

220.686 

12 

Bailway, dock, and other trans- 




port • 

66 

171,219 

9 

Clothing 

48 

67,424 

4 

Printing and bookbinding . 

64 

67,266 

8 

Wood- working and famismng • 

128 

89,704 

2 

General labour .... 

19 

118,209 

6 

Public employment 

81 

88,869 

2 

All other unions .... 

224 

103,678 

6 

Total .... 

1272 

1,906,116 

100 


This table shows that the strength of trade unionism lies in the 
four first-named groups of trades— mining, metal, engineering and 
shipbuilding, buuding and textile, which among them account for 
over two-thirds of the total membeiahip. 

In agricult^, trade unionism is at present practically non- 
existent, but in 1875 there were important unions of agricultural 
labourers, though at no time did tn^ include any considerable 
proportion of the total agricultural pojwation. 

Taking the men belonging to all trade unions together, we find 
that their number does not amount to more than 9&mt one in five 
of the adult men w^ho belong to the classes ihxm which trade 
unionists are drawn. Only in a few groups do trade unionists 
fom a high percentage of the tohil working population, s.g., coal- 
mining and cotton manufacture. ' The number of women bmonging 
to trade unions at the end of 1900 was 122,047, distributed among 
188 unions, of which, however, only 27, with 8974 members, con- 
sisted exclusively ofWomen. The great hulk (79 per cent.) of 
women trade unionists are found in the cotton trade, in which 
they actuary outnumber Uie male members. Of all the women 
employed in factories and workshops, about one in twelve belongs 
to a trade union. 

The available statistics with regard to the financial resources of 
trade unions, and their expenditure on various ob)eots, are not so 
complete as those of membership, as the Board of Trade figures 
only relate to 100 of the prinoi]^ unions. As, however, these 
unions Incdode nearly two-thirds of the^ total msmbenibip, ths 
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figUTM allowing tlieir finanoial j^tion may be accepted ae being 
repreaentative of tlie whole number of aooietiea. In 1900 the iu- 
come of these 100 societiea waa jCl, 974,611, or 84s. Id. per head ; 
and their exi>euditure £1,490,682^ or 258* 8|d. per head ; and at 
the end of the year the funds in hand amounted to £8,766,625, 
or 65s« per head. Of the ktoome, £1 lOs, lljd. per head waa 
derived nom members’ contributions, and Ss. IJa. per head from 
various other sources, e.y., interest, Ones, entrancse fees, subscrtp- 
tions, ke. 

The above dgures represent tite average, but the actual rates of 
contribution vary greatly among the unions—from 7 b. up to £4 
mr annum. Generally speaking, the highest income per member is 
found among the unionii^ tlie metal, engineering, and shipbuild- 
ing group, where in 1900 it avera^ £8 Is. S^d., while the 
^average in the mining unions waa only £1 28. lOju., and among 
dock mbourera still Tower. The metal trades and the textile 
unions appear to hold the highest amount of funds compared 
with the& membership, the amounts at the end of 1900 being 
£5 Os. 6d. and £4 ISs. lOj^d. per head icsiioctively in these 
groups, while in the clothing trade unions it was only £1 128. 7d., 
and m some societies of unskilled labourers far less than thi£ 

The main items of exrieiiditare of trade unions are ** dispute ” 
benefit, “ unemployed ” Dencfit, various friendly benefits (iuolfid- 
ing sick and accident, superannuation, and funeral), and working 
expenses. The proportions of ex^ienditure on these various objects 
naturally vary greatly in different groups of unions, and alro in 
different yeais, some of the items being aifooted largely by the 
general state of employment, and the occurrence or jibseiice of 
important disputes. On the basis, however, of an average of the 
nine years 1892-1900, the following analysis of the proportionate 
expenditure of the 100 priucya^l unions on various classes of 
objects has been made : on msputos, 20 jier cent. ; on unem- 
ployed, 22 per cent. ; on friendly bcnofits (other tlian ** un- 
employed "), 38 per cent. ; on working expenses, 20 per cent. 
The 88 per cent, of expenditure on fricnaly lieiictits is made 
up of 17 per cent, on sick and accident, 10 (ler cent, on super- 
annuation, and 11 per cent, on funeral and other benefits. 

The mining unions devoted 40 per cent, of their expenditure to 
the support of disputes (friendly benefits in this industry being 
largely provided by other agencies), while the unions in the print- 
ing and bookbinding trades only used 6 jier cent, for this object, 
over thice-quarters of their exiienditure jf^oiug to unemployed or 
friendly benefits. As illustrations of the variation in the ex- 
pendituic by the same group of unions ou a particular object from 
year to year, it may bo stated that within the nine yearn’ period 
referred to the annual ox^iendituro of tlie metal, engineering, and 
shipbuilding group on disputes varied from £12,683 in 1899 to 
£491,478 in 1897, the year of the great engineering dispute. 
Again, the expoiidituro of the same group of uuious on un- 
employed benefit varied from £80,004 in 1899, a year of good 
trade, to £258,620 in 1894, a year of bad trade. Tlic burden of 
superannuation |)ayments by the 100 unions has steadily inci’eased 
during the nine years from £102,578 in 1892 to £190,039 in 1900. 

At the end of 1900 there weic 110 federations, including societies 
with a gross membersliip of nearly a million and three-quarters ; 
but a considerable deduction must be made from this total on 
account of duplioation. In the same year 171 ^^Tiudes Couneils ” 
were known to exist, with an affiliated membership of about 
754,000. 

The number of employers* assooiations and federations known 
to exist in the United Kingdom at the end of 1900 was 870, in- 
cluding 47 federations ana national associations. Of the total 
number of associations, nearly half are in the building trades. 

II. Outside the United Kin(idom. 

Modem trade unioulsm has had its cliiof development 
in English-speaking countries, and especially in the United 
Kingdom, where the conditions necessary for its growth 
have been present to the fullest extent. With some 
exceptions, such unions as are found elsewhere are eitlier 
derived or copied from English organizations, or are 
associationB with political objects. It is therefore un- 
necessary to give more than a very brief summary of the 
pc^tion of toide unions in some of the principal coun- 
tries and colonies outside the United Kingdom (for United 
JStcOes see p. 411). 

Otnmny. — ^In Germany the majority of trade unions 
are of a political character, being closely connected with 
the Social Democratic party. These Socialist trade unions, 
termed Qewerkschaften,” were started by a congress 
held at Berlin in 1868, under the auspices of Fritscher and 
Schweitzer, two fdlowers of Lassalle. In 1878 many of 
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them were dissolved under the law prohibiting Socialistie 
organizations, but shortly after their place was taken by 
local unions termed “ Faohvereine,*' which ostensibly ab- 
stained from politics, but which in various ways succeeded 
in evading the law and carrying on tiie work of the 
" Gewerkschaften.” In 1887 a general committee of the 
Gorman Gewerksdiaften was formed. The last few years 
of prosi)erou8 trade have been marked by a rapid growth 
of membership of this group of unions. According to the 
CorreepondenzblaU^ their official organ, tlioy included in 
1899 a membership of 596,419, compared with 252,044 
in 1894. Of the U)tal members in 1899, 580,473 belonged 
to 7623 branches affiliated to 55 central federations, the 
membership of non-fedoratod local unions being returned 
as only 15,946. 

The total income of the fedeiuted trade unions in 1899 
was ;8384,358, or about 13s. jKjr member. The expen- 
diture on trade purposes, including strikes, was £111,605, 
and on other benefits, unemployed, travelling, sick, <kc., 
£74,245, the remaining expenditure being attributed to 
the publication of the journal, agitation, office, and mis- 
cellaneous expenses. 

Another grouj> of trade unions in Germany, less im- 
|X)rtant as regards nuntber and membership than the 
above, are the “ Gewerkvereine,*' or non-iK)litical trade 
unions, sometimes known as “ Hirsch-Duncker ” unions, 
from the names of tlieir founders. These unions wore 
first formed in 1868, immediately after the Berlin congress 
referred to above. They were directly modelled on British 
trade unions. Since 1876 Social Democrats have Iwen 
excluded. In their earlier years these unions sufifered in 
membership from a series of unsuccessful strikes, and of 
late years they have been mostly benefit societies. At 
the end of 1899 the “Gewerkvereine” embraced 91,661 
members belonging to about 1700 local unions affiliated 
to a central federation. Their cxjienditure on benefits 
amounted to less than £6000 a year, of which only 
about £600 was s]>ent on disputes. The Christian 
trade unions (“ Christliclie Gowerkvereine ”) form an- 
other group, embracing, in 1899, 111,8(50 members 
in 36 trade unions, mainly in railway service, textile 
and minhig industries. 

As regards objects, methods, and organization, the 
National Printers* and TyjHifounderB* Trade Union bears 
more resemblance to British trade unions than do any of 
the other German labour organizations. There seems to 
have been a long tradition of organization among journey- 
men in the German i)rintiiig trade, going back to the 17th 
century. In 1848 the Gutenberg National Union of 
Printers was formed, but after an unsuccessful strike 
it broke up into local unions. The present union was 
formed in 1867, and became affiliated to tlie federation 
of “ Gowerkschafteu *' in 1892. It has established a 
wages list, and secured otlier advantages for its members. 
It escaped the law of 1878 by changing its name. In 
1899 its membership was 26,344, its income £79,000, 
and its funds amounted to £136,000. 

It will bo seen that German trade unions of one type 
or another include about 800,000 members. As regards, 
however, their direct influence on industrial conditions, 
they are not (with the exception of the printeis’ union) 
nearly so powerful as the British organizations. 

Frc/nce -In Franco combinations of workmen as well 
as of employers were prohibited by the law of 1791, 
which overthrew the old gild or corporation system. 
They were also j^enalized under various articles of the 
Penal Code, and it was not till 1864 that the prohibition 
was modified by law. At present the status of trade 
unions in France is-regulatcd by the law of 1884, which 
repealed that of 1791 and modified the articles of the 
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Filial Code bo far as regards professional syndicates of 
employers or workmen. Since then there ^ been a 
ccmuderable growth of workmen’s unions, which in 1899 
numbered 2685, with a membership of 492,647, compared 
with 2178 unions, with 403,440 members, five years 
previously. Of these unions, 1199 belonged in 1899 to 
73 federations, of which the total affiliated membership is 
returned as 432,950, though there is here some duplication 
owing to the fact that some unions belong to more than 
one federation. The distribution of these unions among 
trades can only he stated for the year 1897, when out of 
a total membership of 437,793, 160,208 belonged to the 
group “transport and commerce,” 41,760 to mining and 
quarrying, 38,316 to metal trades, 35,432 to textile 
industries, 33,795 to building trades, 27,967 to chemical 
trades, 20,262 to leather and skin trades (including boot, 
shoe, and glove trades), 18,552 to food-preparation trades, 
and the remainder to printing, furnishing, clothing, and 
other groups. 

Atustriorlhmgary, — Apart from the Austrian gilds, 
membership of which is compulsory for persons engaged 
in nou'factory handicrafts and trades (under a law of 
1883) and in mining (under a law of 1896), there are a 
certain number of trade unions in Austria, though freedom 
of combined action among workmen is less complete than 
in many other Eurojiean countries. Such right of 
combination as exists rests on the law of 1870, which 
removed the restrictions imposed by the Penal Cede on 
combinations for influencing the conditions of labour. 
The impulse given to the formation of unions by this law, 
and by the advantages gained for the workmen during the 
years of prosperous trade that immediately followed, 
received a severe check during the succeeding depression 
of trade, when these advantages were mostly lost. Trade 
unionism did not revive until 1888, from which time the 
unions formed have mostly been on a Social Democratic 
basis, the majority being affiliated to a central organiza- 
tion in Vienna, lu 1899, 409 trade unions and 604 
“ trade clubs ” were known to bo in existence in Austria. 
The latter class of associations are described as educational 
associations possessing to a greater or less extent trade 
union functions. The majority of trade clubs and a few 
trade unions are affiliated to a federation at Prague. 
Returns compiled by the committee of Austrian trade 
unions, and applicable to 391 trade unions and 492 trade 
clubs, showed a total membership of 157,773 persons in 
1899 compared with 117,946 members in 313 trade 
unions and 527 trade clubs in 1896. Of the members in 
1899, 128,504 belonged to trade unions in various groups 
of industries, of which the following are the princi}>al in 
order of numerical importance: Metal trades, 18,374; 
transport (including railway service), 16,665; mining, 
13,583; printing and allied trades, 12,750; glass and 



The total receipts and expenditure of trade unions and 
clubs in respect of benefits other than dispute pay were, 
in 1899, £35,384 and £79,585 respectively. The ex- 
penditure on disputes was £14,977. The average annual 
expenditure per member (f the organizations affiliated to 
the Vienna federation in 1899 was 11s. 4d., of which the 
amount spent on unemployed and travelling benefit was 
about 2s. 3d., on sickness Is. 8|d., on superannuation 6|d., 
on funerals 4d., on trade journals Is. 7d., the remainder 
being accounted for by office and various miscellaneous 
expenses. 

In Hungary trade unions are not far developed, the 
figures given on the authority of the Budapest Trades 
Council showing only 126 trade unions with 23,603 
members in various industries, exclusive of unions of 


agricultural labourers, whidi it is stated brought up the 
membership to 64,000 in 1898-99. 

Denmark , — In Denmark there were, in 1900, 1196 
trade unions with 96,359 membeis — ^a veiy large membei*^ 
ship compared with the total industrial population. The 
principal groups of trades represented were as follows in 
order of meml^rship : General labourers, 29,044 ; build- 
ing trades, 14,391; metal trades and Aipbuilding, 
10,954; transport, 8657; food, Ac., trades, 7701; cloth- 
ing, 6381 ; wood-working, 5520. Unemployed pay is said 
to paid by 465 unions with 32,220 members, travelling 
benefit by 676 unions with 37,135 members, these beirg 
the most widely-spread benefits other than dispute pay. 
Over 80 per cent, of the members belong to unions 
affiliated to the General Federation of Danish Trade 
Unions. In 1896 unions with a membership of 63,377 
had an income of £39,504 and an expenditure of £32,593. 

Sweden and Norway , — In Sweden and Norway trade 
unions are of recent growth. There is a trade union 
membership of about 60,000 in Sweden, and of 24,000 
in Norway. A National Federation of Swedish Unions 
was formed in 1898, and in 1900 was said to embrace 
692 societies, with 39,132 members. In 1899 a federa- 
tion was established in Norway. 

Switzerland , — The only available statistics as to Swiss 
trade unions are the (avowedly incomplete) returns com- 
piled by the Swiss “ Arbeiter-Sekretariat,” which show for 
1899 a total of 758 local unions affiliated to 39 trade 
unions, Avith a membership of 49,034, of whom 17,451 
belonged to unions affiliated to the General Federation 
of Swiss Trade Unions. Nearly a third of the total 
membership (16,066) is account^ for by seven trade 
unions of railway servants, the next largest group being 
Government employes (5655), followed by metal-workers 
(5373). 

Holland , — In Holland in 1895 there were known to l^e 
370 ordinary and 131 Homan Catholic trade unions, but 
little information is available as to membership or funds. 
Of the ordinary unions, 93 were in the building and 
kindred trades, 73 in food, drink, and tobacco trades, and 
61 in transport industries. In 1893 a National Labour 
Sekretariat was fonued, to which, in 1899, 45 societies 
with 13,050 members were said to be affiliated. The 
largest trade union in Holland was stated in 1900 to 
be the Diamond Workers’ Federation, with 7000 membeis 
and an expenditure in 1899 of £12,260. 

Belyivm , — The status of trade unions in Belgium is 
regulat(jd by the law of 1898, under which they can be 
incor^)orated, provided that their objects are non-political 
and are confined to the furtherance of the interests of 
|)articular trades. Belgian trade unions, nevertheless, are 
mostly political in character, the majority being connected 
either with the Socialist-Labour, Catholic, or Liberal 
parties. There are, however, a few unions {e,g,^ the 
printers’) independent of these parties. There are said 
to be altogether alnjut 170 unions with from 60,000 to 
70,000 members, of which about 100 unions are affiliated 
to the Labour party. In some trades (cigar-makers, wood- 
workers, printers, stoneworkers, painters, miners, and 
metal-workers) the unions* have formed themselves into 
federations. 

Britieh Colonies , — ^Trade unionism has only developed 
to any imj^rtant extent in a few of the industrial centres 
of the principal self-governing colonies. Unions in 
Canada are to a large extent branches of organizations 
having their headquarters in the United States or in 
England, and the purely Canadian unions do not present 
any features requiring special notice. 

Between 1876 and 1890 all the prindjml Australian 
states passed statutes more or less resemblmg the Tiade 
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Union Acts of the United Kingdom. A similar law 
was passed in New Zealand in 1878, but in this colony 
and in New South Wales trade unions can now become 
incorporated and acquire a special legal status by reg^ 
tering as industrial unions under the laws relating to 
industrial conciliation and arbitration. In the years 
immediately preceding 1890 certain Australian unions, 
especially among the shearers and the seamen and wliarf- 
labourers, acquired great strength, and their determined 
attempts to secure a monopoly of employment for mem- 
bers of their organizations led to prolonged labour disputes 
in 1890 and 1891 (see Stjrikes and Lock-Outs, p. 27), 
which resulted in the defeat of the unions and a conse- 
quent diminution of their membership and influence. 

Authohities.— For statistics of recent progress of trade unions, 
see annual reports on trade unions published by the Board of 
Trade (from 1887 onwards). Much information respecting trade 
unions is contained in the reports of the Koyal Commission on 
Trade Unions (1867) and of the Royal Commission on Labour 
(1891-94). The re^rts of the Chief Registrar of Friendly Societies 
give information with regard to trade unions registered under the 
Trade Union Acts. On the history and constitution of trade 
unions the fullest information is given in Webb’s History of 
Trade Unionism and Industrial Democreu^y, both of which contain 
valuable bibliographical appendices which may be consulted as 
regards other sources of information respecting British trade unions. 
On trade unions abroad (besides the reports on foreign countries 
and the colonies of the Royal Commission on Labour), see Kule- 
MANN’sDitf Gewerkscha/tsh^egung (Jena. 1900), dealing with trade 
unions in all countries, and the Board of Trade ** Abstract of 
Foreign Labour Statistics” (1901) and Labour GaseUet both of which 
give numerous references to the foreign official sources of informa- 
tion on trade unions, together with a summary of the statistics 
which they contain. 

III. Economic Effects of Trade Unionism. 

There is no general consensus of opinion as to the 
extent to which trade unions can attain success in 
achieving the objects which they set before themselves, or 
as to how far their action is beneficial or otherwise to the 
general community. One of the principal objects of trade 
unions being to maintain and increase the rates of wages 
paid to their members, the first question would be 
practically solved if statistical evidence were available to 
connect the course of wages with the action of combina- 
tions. Such evidence, however, is inconclusive. The 
period of growth of trade unionism in Great Britain has 
certainly been on the whole a period of rising wages. 
But many other causes tending to raise wages Imve l^en 
operative over the same period, and some of the facts 
might be explained as much by the tendency of rising 
wages to strengthen combinations as by that of combina- 
tions to raise wages. 

Again, the obwrved fact that the rise has not been 
confined to industries in which organizations are strong 
might be explained either by the supposition that tlie rise 
brought about by trade unions has benefited a wider 
circle than their membership, or that the rise both within 
and outside the ranks of trsde unions is due to causes 
other than their action. Perhaps the strongest statistical 
evidence of the power of trade unions to a^ect wages in 
particular districts is afforded by the local differences of 
wages in the same trade, which, it is contended, cannot 
be wholly explained by local differences of cost of living 
or industrial conditions, but which often corres{)ond 
closely to differences of strength of trade union organiza- 
tion. This argument, however, docs not tou^ the 
question of the effect of combination on the general level 
of wages. 

Hardly more conclusive than the reasoning founded 
on statistics have l)een the attempts to solve the ques- 
tion hy pure economic theory. During the prevalence 
of the old view of wages known as 3ie “wage-fund" 
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theory, combinations were usually held to be powerless to 
affect the general rate of wages, because they could not 
alter the proportion between capital and population, on 
which wages were thought to depend. The question, 
however, was reopened by the change in tlieory which led 
economists to regard wages as depending primarily on the 
productivity of industiy, and secondarily (and within 
cornimratively narrow limits) on the relative j^ower of 
bargaining as between the labourers or groups of Ialx)urers 
and the organizers of labour. According to this view, the 
effect of combinations on the rate of wages will ultimately 
depend, so far as the first and most important factor in 
the problem is concerned, on their effect on the general 
I productiveness of industry. Frinid facie, we might 
t expect that trade unionism would, on Uio whole, restrict 
j productiveness, and this is undoubtedly a view widely 
[ held among employers. Strictly professional associations 
I tend generally to become conservative so far as methods 
of work are concerned ; and even trade unions which may 
not “ officially ” opj)oso the introduction of new processes 
and the use of machinery may nevertheless serve to focus 
and make effective the hostility felt by the artisan towards 
methods of business organization which seem to him 
[ likely to decrease the demand for his service's or to 
I alter the conditions of work to his detriment. In some 
I trades also trade unions are charged with encouraging or 
permitting their members to restrict the amount of work 
j performed by them in a given time, with the short-sighted 
object of making more work for others. Many unions 
have attemx)ted also with varying degrees of success to 
keep up the value of their labour by creating an artificial 
scarcity by restricting the numbers entering the trade, 
and have in various ways sought to control the manage- 
ment of business to a degree which must restrict tlie 
freedom of experiment on which the attainment of the 
maximum productiveness of industry must dc]Kmd. By 
the resort to strikes — an essentially wasteful method of 
settling differences with employers — they have also to 
some extent restricted production, tliough the loss directly 
due to this cause is often exaggerated (see Strikes and 
Lock-Outs). Moreover, by their insistence on the j payment 
to all workmen of a fixed “minimum” wage they have 
diminished the field for tlie profitable employment of the 
old and less capable, and may to some extent have 
discouraged the expert workman from eaining and 
receiving tlie full reward of his extra ability. 

On the other hand, it is claimed that trade unioim have 
in many cases acted in the interests of industrial ]>eace 
by restraining their members from ill-considered strikes, 
and that, by providing a recognized channel through which 
the workmen's grievances may find expression, they have 
often assisted in adjusting differences which would other- 
wise have led to the interruption of production. It is also 
claimed that by protecting the “ standard of life ” of their 
members through the policy of securing a “minimum” 
rate of wages, trade unions may tend in the long run to 
build up a physically and industrially superior class of 
I workmen, and thus ultimately increase the efficiency of 
industry. 

The comparative 'weight of the above considerations 
differs somewhat according to the point of view frfjm 
which the question is regarded. At any given time an 
individual employer may tend to feel most strongly the dis- 
advantages of the restrictions under which he is placed by 
the action of a particular trade union, and may attach but 
little importance to the general effects, in tlie long run, on 
the national output of the pressure which such combina- 
tions exercise-— which from the point of view of the general 
well-being of tlie community is the most important ^n- 
sideration. Generally speaking, any action of trade unions 
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tending to the efficiency and industry ei the in- 

dividnd workman is as injurious to the community as to ^e 
indiTidual employer, except in so far as such restriction 
may conceivably affect the health of working com- 
munity from ovw-Btrain. But the policy of ^MeveBing 
up’* the standard rate of wages, which may mean loss or 
ruin to a particular employer, may nevertheless act quite 
otherwise with res|>ect to the national well-being, in so far 
as it tends to eliminate the “unfit” employer to con- 
centrate the industry in the hands of the more capable and 
more enterprising of the employing class, and in the loca- 
lities most suited for the purpose. The pressure of rising 
wages has undoubtedly acted as a stimidus to the inven- 
tion of labour-saving devices and the adoption of econo- 
mical methods^ as is shown in America, where the highest 
wages are often seen concurrently with the lowest labour 
cost. Advocates of trade unionism sometimes lay much 
stress on this aspect of their operation. On the other 
hand, it must not be forgotten that competition, both as 
between different grades of employing ability and of local 
advantages, is now international, and that the concentra- 
tion of an industry in the most suitable localities and in 
the hands of the most capable organizers, which is claimed 
as a beneficial result of trade union action, may for any 
particular country mean the transference of the industry 
abroad; and this transference, cs|)ecially in the case of 
industries dependent on exi)ort to neutral markets, may 
involve a considerable national loss. 

Apart from the effect of trade unions on the total 
amount of the “national dividend,” their supiwrters 
claim that they are able to alter the mode of distribu- 
tion of this dividend. It is not usually claimed that 
they are able to affect the proportion of the total product 
which is paid as rent or interest for the use of the instru- 
ments of production, but that they can alter the proportions 
in which the residue is shared between the organizers of 
labour and the manual labouring class, to the advantage 
of the latter. Tlie methods by which trade unions soek 
to achieve this result require separate examination. 

The first group of methods are those which aim at 
creating a scarcity of some particular kind of labour so 
as to alter the relation of demand and supply. The par- 
ticular methods employed for this purpose have been 
already sufficiently described. With regard to all of 
them, it may be remarked that they are ineffective as 
regards tlie raising of the general rate of wages through- 
out the country (z.«., the average income per head of the 
manual labour classes), seeing that an artificial scarcity of 
one sort of labour implies a redundancy of some other 
kind. As regards the rate of wages in particular occu|)a- 
tions, there is no doubt but that at least for a time such 
methods may cause a considerable rise of wages, only 
limited at first by the im].)erfection of the control exer- 
cised by the union over the number comi^eting in the 
labour market, and by the extent to which the rise in the 
cost of production so caused is checked by the competi- 
tion of goods imported from abroad, or of alternative 
commoditieij^ or by the loss of foreign markets, or the 
diminution of home demand. But as time goes on other 
foroes of a more subtle kind tend to come into play which 
farther limit the power of the combination to keep up 
wages thiou^ restricting the supply of labour. Bemdes 
the substitution of alternative commodities, alternative 
processes of productiofn may be invented, diminishing the 
demand for the senrioes of the members of tbe exclusive 
trade union, while the artificial rise of wages is also likely 
to attract labour into l^e trade. 

Generally speaking, it may be said that while the arti- 
ficial restriction of the supply of workmen in a trade, may 
faise wages for a time, it into play forces tending to 
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restore tbe equilibrium of demand and supply by dimi- 
nishing dmnand, and that these forces grow progressivdy 
stronger as time goes on, while the restrictive eapaoity A 
tile combination usually tends to diminidii. This is apart 
from the fact that restriction of the supjdy of labour 
entering a trade almost always involves the narrowing of 
the field of ability from which the trade can be recruited, 
and thus a lowering of the general standard of efficiency. 

The other group of trade union methods whidi roqtdres 
examination is that which aims at strengthening the 
economic position of tbe labourer by substituting collective 
for individual negotiations as regards wages, supported hy 
a common reserve fund out of which the labourer may be 
maintained while waiting for his terms to be accepted. 
Undoubtedly tiiese meth^s of mutual insurance and col- 
lective bargaining afford a powerful instrument for pre- 
venting “sweating;” and for enabling the whole body of 
workmen to exact at the earliest moment and retain to 
the latest moment the full amount of the wages which a 
given state of trade and prices will enable the industry 
to support. The establishment of general working rules 
and standards of time or piece wages throughout a 
trade or district may also serve to protect the better and 
more cajmble employers against their more inefiicient or 
unscrupulous coni|>ctitor8, and thus tend towards the 
survival of the “ fittest ” among the employing class. It 
is always to be remembered that the effect of collective 
bargaining is not in the long run one-sided. Combina- 
tions of workmen l:)eget counter-combinations of employers, 
and the conditions of important industries tend to be 
settled more and more by “ treaties ” concluded between 
powerful bodies of employers and employed. Were tlie 
combinations on both sides which enter into these agree- 
ments conterminous with the entire trades which they 
represent, and especially if the trades wen? protected 
from foreign competition, the interests of the general 
unorganized mass of cx>nsumers might conceivably suffer 
from these agreements. But as a general rule there 
has hitherto been sufficient outside competition, either 
within or without the country, to obviate this danger. 

As regards the future prospects of trade unions in Great 
Britain, it is difficult to prophesy. The ho|)e8 of those 
who look for a universal expansion of these organizations 
so as to include the whole or the majority of the members 
of the manual-labour classes are certainly extravagant. 
Not less chimerical is the expectation of the op{X)nents of 
trade unions that a few defeats at the hands of determined 
employers or employers* organizations will jiennanently 
cripple them and lead to their decay and extinction. 
Probably for many years trade unions will include, as 
now, in their membership a powerful minority of the 
working classes, wielding an influence out of all proportion 
to their actual numbers. It is to be expected tW ex- 
perience and the spread of education may cause them 
gradually to abandon the rules and methods which inter- 
fere most with tlie economical application of labour and 
capital to industry, while continuing to protect the interests 
of their members in the fair distribution of the joint 
product of industry. 

Lastly, it may 1^ pointed out that trade unionism has 
been the result of the growth of a class of manual work- 
men working for wages for employers who provide the 
materials and instruments of 'industry, and into whose 
ranks it is relatively difficult fbr the average workman to 
rise. It is doubtful' if the class feeling which enables 
trade unions to flourish can permanently be fostered and 
maintained except among workmen who expect to remain 
workmen most of their lives. If these conditions diould 
be materially altered, trade unionism in its present form 
most decay or undergo a profound alteration. (x.) 
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IV. Ukxtbp States. 

wions in the United States are best treated from 
the standpoint of labour or^izations generally, 

f .a, associations of irageoarners having for their general 
purpose the improvement of their members, either through 
a lessened worhing day, increased wages, or more satis- 
factory rules and conditions of employment. They may or 
may not admit employers, but as a rule they do not admit 
them. Sometimes they are formed for a specific puq^ose, 
like the Eight-Hours ^iaea^ie, but generally they have 
platforms comprehending ^1 the demands which labour 
usually makes. Labour or^nizations in the United 
States cannot be given a definite birthday. Prior to 1825 
there were very few of them. In colonial days 
Lmboitr Jiints of their existence, but their pur- 

**" pose was partly political, and their membership 
often consisted of politicians. The pur}x)se of 
the Caulkers’ Club, in the early days of Massachusetts, 
was “to lay plans for introducing certain |)ersons into 
places of trust and power.” Tradition has it tliat the 
word “caucus” was derived from this club. It is also 
said that Samuel Adams’s father, as early as 1724, was 
active in the club’s work. There was probably a union 
of journeymen bakers in the city of New York in 1741, 
and of shoemakers in Philadelphia in 1792. The ship- 
wrights of New York City were incorporated 3rd April 
1803, and the tailors and carpenters of that city were 
organized in 1806. The New York Typographical 
Society was in existence in 1817, and was probably 
organized in the early years of the 19th century. Peter 
Force was its president for a time, and Tliurlow Weed 
was a member. A strike occurred in Mr Weed’s office in 
1821 on account of the employment of a non-union man, 
who w'as then designated a “ rat.” In 1 823 was organizijd 
the Columbian Charitable Society of Shipwriglits and 
Caulkers of Boston and Charleston. 

The period from 1825 to 1860 may bo called the for- 
mative period. Aliout 1825, and for some years after- 
wards, there was a general discussion of Socialistic 
theories, growing* out of llobert Owen’s cxjHjri- 
ments at New Lanark, in Scotland, and out of 
his communistic attempt at New Harmony, Ind., in 
1825. These experiments gave a great impetus to 
Fourierism, more tlian 200 communistic villages being 
founded, among them the celebrated Brook Farm, in 
Massachusetts. A largo proportion of these exjicriments 
lasted only for a few years, but their influence lias not 
yet ceased. The wave of transcendentalism also, which 
swept over the country between 1825 and 1840, affected 
not only social but industrial life. Labour papers began 
to be established. The Working Man's AdvocaU^ published 
in New York City in 1825, was probably the very first 
American labour journal. Soon afterwards there ap^>eared 
the Daily Smtind and Young America, projected by two 
Englishmen, George Henry Evans and Frederick W. Evans. 
The chief demands advocated by these journals were the 
freedom of public lands, the breaking up of monopolies, 
the adoption of a general bankruptcy law, a lieu for the 
ial^urer upon his work for his wageis^ the abolition of im- 
prisonment for debt, equal rights for women with men, 
and the abolition of chattel and wage slavery. These 
demands were endorsed by over 600 newspapers. In 
1830 a Working-man’s Convention was held in Syracuse, 
N.Y., the outcome of which was the nomination of 
Ezekiel Williams for governor. In 1832 a delegated 
invention which met in the State House at Boston 
initiated the 10-hours movement. Tlie Tribune (New 
Tork), under the leadership of Horace Greeley, was oj^ned 
to the advocaqr of Foarierism, and so on dl Lands the 
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movement towards organization was helped. In 1845 the 
New England Working Man’s Association was organized, 
and such men as Chaito A. Dana, George Bipley, Albert 
Brisbane, Wendell Phillips, William Lloyd Garrison, 
Theodore Parker, and others participated in its meetings. 
The first industrial congress of the United States was 
convened in the city of New York, 12th October 1845, 
but little came of it. Other and more important labour 
congresses were held in that city and in Cmcago in 1847 
and 1850 respectively. During the latter jiart of the forma- 
tive period, that is, from 1825 to 1860, most of the great 
national trades unions that are now influential were pro- 
jected and organized, though their great and rapid groiiih 
has been since the Ciril War. The National T^qK>graphi- 
cal Union was organized in 1852, its name being changed 
to International in 1862 in order to admit Canadian 
members ; the National Union of Hat Finishers in 1854 ; 
the Iron Moulders’ Union of North America on 5th July 
1859, and in the same year the Machinists’ and Black- 
smiths’ Union of North America. By 1860 the national 
unions already formed numbered 26. 

During the next few j^ears, among other important 
organizations, were instituted what are known as the 
group of railway brotherhoods, the oldest and 
largest of which is the International Brother- 
ho^ of Locomotive Engineers. The grand 
division was founded at Detroit, Mich., 17th 
August 1863, under the name of the Brotherhood of the 
Footboard. The society was reorganized under its present 
title at Indianapolis, Ind., 17th August 1864. The 
second national association of railway employees that 
was organized was the Conductors* Brotherjiocd, formed 
at Mendoto, 111., 6th July 1868, by the conductcjrs from 
various railways in the United States. This brotherhood 
was recognized, and a general governing board estab- 
lished, on 15th December of the same year. Ten years 
later the name of the organization was changed from the 
Conductors’ Brotherhocid to the Order of liailroad Con- 
ductors of America. The Brotherhood of Locomotive 
Firemen w^as organized at Port Jervis, N.Y., Ist December 
1873. The Brotherhood of llailroiid Trainmen was 
organized at Oneonla, N.Y,, 23rd September 1883. It 
was called the Brotherhood of liailroad Brakemen until 
1st January 1890, when the ])resent name was nd()])ted. 
The BrotherhocKl of Railroad Trackmen is one of the 
yrmngcr and smaller organizations. The first efforts to 
found it 'were made in the spring of 1887, but its jkt- 
manent organization took place a year later. The 
Brotherhood of Railroad C’annen of America was founded 
9th September 1890, by the consolidation of the 
Carmen’s Mutual Aid Association, tlie Brotherhoed of 
Railroad Car Re])airers, the Car InsjKJctors, R(q)airers, 
and Oilers’ Protective Association, and the Brotherhood 
of Railroad C.-armen of Canada. The Switchmen’s Union 
of North America is the outgrowth of the Switchmen’s 
Mutual Aid Association, the present organization dating 
from 1897, At one time the Mutual Aid Association was 
a largo and influential body. Several of these railway 
brotherhoods suffered materially in their membership 
and influence through the organization of the American 
Railroad Union in 1893. 

The Cigar-Makers’ National Union dates from 1864, 
the Bricklayers’ and Masons’ International Union from 
17th October 1865, the United States Wool ^ . 

Hat Finishers’ Association from 1869, and the 
National Union of Horse-shoers of the United 
States from 1875. The Amalgamated Assoemtion of Iron 
and Steel Workers resulted, as its name signifies, from 
the consolidation of various other orders and societies, 
the present order l)eing organized at Pittsburg in August 
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1876, Tho consolidated societies were known previously 
to ike now order of things as the United Sons of Vulcan^ 
tho Associated Brotherhood of Iron and Steel Heaters, 
Rollers, and Roughers of tho United States, and the Iron 
and Steel Roll Hands’ Union. The oldest of these bodies 
was the United Sons of Vulcan, originating in Pittsburg 
17th April 1858, and known as the Iron City Forge. 
Tho Granito Cutters’ National Union was organized in 

1877, the Brotherhood of Carjienters and Joiners in 1881, 
and the Journeymen Bakers’ National Union in 1886. 
This ends the list of the leading trades unions of tho 
United States. All are organized along what is known as 
trade union lines ; each is devoted to its particular interests, 
and primarily has nothing to do with other unions. Many, 
such as tho Cigar-Makers, the Carpenters, and others, have 
special publications relating to their jMirticular work. 

In sympathy each union is, of course, bound up with 
all unions, and there have been attempts to organize 
labour on a general or universal plan. The first of these 
was the International Association of Working-men, known 
as the ^‘International,” which w^as organiz^ in London 
in the autumn of 1864. This society sought to associate 
working-men wherever manufacturing has been extended. 
The International grew for a while, but never at any time 
had a membership exceeding 100,000, and prob- 
MrioyMiT” never over 60,000. It did not extend to 
the United States with much force; certainly 
no large numl)er of the working-men of the country were 
involv^ in it, and branches were not organized in the 
Union until 1870 or 1871. The International took part 
in the Parisian difficulties in the latter year, and thus 
lost its influence with Americans ; in fact, its experience 
there killed the society. Its programme and propaganda 
sowed some seeds, however, through its broad foundation. 
Its practices were generally condemned. 

The second attempt was the Noble Order of Knights of 
Labour of America, which was founded in Philadelphia on 
Thanksgiving Day 1869, through the efforts of 
Uriah S. Stephens and six associates, all gar- 
ment-cutters. For several years the garment- 
cutters of Philadelphia had been organized as a trade 
union, but failed to maintain satisfactory rates of wages. 
Dissatisfaction prevailed, and resulted in the autumn of 
1869 in tho disbandment of tho union. Stephens, who 
was a far-seeing man, and anticipated the disruption of his 
union, had prepared tho outlines of a plan for an organiza- 
tion embracing, as he said, “all branches of honourable 
toil.” He advocated education, co-operation, and an 
intelligent use of the ballot as the proper means fi r 
gradu^ly abolishing the present wage-system. The Order 
had a varied career. Mr Stephens, himself a Mason, 
brought into the ritual of the new Order many of the 
features of speculative Masonry. The obligations were in 
the nature of oaths, taken with much solemnity upon the 
Bible, and the members were sworn to the strictest 
secrecy. The Order was known for a long time as “ Five 
Stars,’’ that designation being used in printing and 
writing. Many expressions taken from Greek literature 
were introduce into the ceremonies. The instructions 
given to every person admitted into tho order are 
perhaps the best exponent of the nature of the ritual : — 

Labour is noble and holy. To defend it from degradation ; to 
divest it of the evils to &>dy, mind, and estate which ignorance 
and creed have imposed ; to rescue tho toiler from the crasp of tho 
selfish— is a work worthy of the noblest and best of our race. 
In all the multifarious branches of trade, capital has its combina- 
tions ; and, whether intended or not, they crush the manly hopes 
of labour, and trample poor humanity in the dust. We mean no 
conflict with legitimate enterprise, no antagonism to neoessary 
capital, but men, in their haste and greed, blinded by self- 
interests, overlook the interests of others, and sometimes violate 
the rights of those they deem helpless. We mean to uphold tho 
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dignity of labour, to affirm the nobility of all who eani their 
bread by the sw^eat of their brows. We mean to create a healthy 
public opinion on the subject of labour (the only creator of values), 
and the justice of its receiving a full, lust share of the values or 
capital it has ci’eated. We shall, with all our 8tr(mgtl%mpport 
laws made to harmonize the interests of labour and ca^til, and 
also those laws which tend to lighten the exhaustiveness of toil 
To pause in his toil, to devote to his own interests [sic], to gather 
a knowdodgo of the world’s commerce, to unite, combine, and 
co-operate m the great army of xieace and industry, to nourish and 
chensh, build and develop, tho temple he lives in, is tho highest 
and noblest duty of man to himself, to his fellow-men, and to his 
Creator* 

The ritual was neither printed nor written, and in all prob- 
ability there is not now in existence a copy of it. So 
long as the utmost secrecy was retained, the Order did not 
grow rapidly ; gradually it lost its secrecy, and worked on 
more general x^kns. From the best evidence that can be 
secured, it is probable that the first Local Assembly of the 
Knights of Labour was organized as early as 1873, in 
Pliiladelxdiia. Attempts at outside organization had been 
unsuccessful. The second Assembly consisted of ship- 
carpenters and caulkers employed in Cramp’s shipyard. 
After this the Order spread quite rapidly, 20 Assemblies 
l>cing organized in Philadelphia during 1873. A District 
Assembly, consisting of delegates from Local Assemblies in 
Philadelphia, met in that city on Christiiias Day 1873, 
and organized District Assembly No. 1. The Order 
increased during the years following this action, and in 
1877 delegates were chosen to organize a General Assem- 
bly. These delegates met at Reading, Pa., 1st January 
1878, and organized the first General Assembly, Mr 
Stephens, tho founder, presiding as temporary chairman. 
Seven states were represented. General Assemblies have 
been hold each year since that time, and changes in the 
I constitution or work of the Order have been the subject 
of warm discussion. At the meeting cf the first Genera) 
Assembly the membership must have been small, probably 
only a few thousand. It did not reach 50,000 till five 
years later. Tho General Assembly of 1 880, at Pittsburg, 
denounced strikes as injurious, and not wort% of support, 
except in extreme cases. At the fifth session, at Detn.it, 
in 1881, the most imxK>rtant actions in the history of the 
Order were taken, and from this session the rapid growth 
of the Order may bo dated. The Assembly then declared 
tliat on and after 1st January 1882 tho name and objects 
of the Order should be made public. It also declared tlirt 
women should bo admitted upon an equal footing with 
men, and a strong committee was appointed to rovice tho 
constitution and the ritual. At the next General Assem- 
bly, September 1882, in Now York, tho revised constitu- 
tion was adopted, as well as laws and regulations for 
supporting strikes. After this tho Order began to grow 
rapidly. It antagonized the trade unions, the contentic n 
being that tho Order embraced higher ar.d grander 
X>rincix>les than those underlying the organization of the 
former. Tlie trade unions in existence at that time 
struggled to preserve their organizations against what 
they consider^ the encroachment of the Knights of 
Lal^ur. The high-water mark of the Order w as probably 
during 1883, 1884, 1885, and 1886, when, according to 
the very best information, it numbered imt less than 
1,0()0,000 members. In 1900 its membership was 
estimated at about 130,000. 

Tho declaration of principleB of the Knights of Labour 
calls attention to the alleg^ alarming development and 
aggressiveness of great capitalists and coipora- 
tions, and makes the following specific claims 2****7* 
or demands : To make industrial moral worth, gSSmcipiM, 
not wealth, the true standard of individual and 
national greatness ; to secure to the workers the full enjoy- 
ment of ^e wealth they create ; sufficient leisure in which 



I7HITKD states] TRADE 

to develop their intellectual, moral, and social faculties, 
and ^1 of the benefits^ recreations, and pleasures of associa- 
tion. means for securing these results, they demand 
at th/^^ands of the State the establishment of Bureaus 
of Labour Statistics ; that public land, the heritage of the 
people, be reserved for actual settlers ; the abrogation of 
all laws that do not boar equally upon caintal and labour ; 
the adoption of measures providing for the health and 
safety of those engaged in mining, manufacturing, and 
building industries, aqd for indemnification for injuries 
received ; the recognition by incorporation of trade unions, 
orders, and such othei^ associations as may bo organized 
by the working masses ; the enactment of laws to compel 
cor|)orations to }>ay their employes weekly, and giving 
mechanics and labourers a firat lien upon the product of 
their labour to the full extent of their wages ; the aboli- 
tion of the contract system on national, state, and 
municipal works; the enactment of laws providing for 
arbitration between employers and employed ; the prohibi- 
tion by law of the employment of children under fifteen 
years of age in workshoi>s, mines, and factories ; that the 
liiring out of convict labour be prohibited, and that a 
graduated income tax be levied. They demand of Congress 
the establishment of a national monetary system, in which 
a circulating medium shall issue directly to the people ; that 
interest-bearing bonds, bills of credit, or notes shall never 
bo issued by the Government ; the prohibition of the im- 
portation of foreign labour under contract; the organization 
of financial exchanges, safe deposits, <S;c., in connexion with 
the |X)8t office ; the possession by Government, by purchase, 
of telegraphs, telephones, and railways. The Order pledges 
itself, while making the foregoing demands upon the state 
and national governments, to endeavour to establish a 
co-operative institution to supersede the wage system, to 
secure for both sexes equal pay for equal work, to shorten 
the hours of labour by a general refusal to work for more 
than eight hours, and to j)ersiiade employers to agree to 
arbitrate all differences which may arise. 

The Order of the Knights of Labour is based on the federal plan, 
and lias a hierarchy of assemblies — ^the Local Assembly, the District 
. Assembly, the State and the General Assembly. The 
* officers of the Local Assembly consist of a Master Work- 
MMtioa, Worthy Foreman, V enerable Sage, Recording Secre- 

tary, Financial Secretary, Treasurer, Worthy Insjiector, Almoner, 
Statistician, and some minor officers. These are elected semi- 
annually by ballot or by acclamation. The District Assembly is 
composed of duly accredited delegates from at least five I^cal 
Assemblies, and is the highest tribunal of the Knights of Labour 
within its jurisdiction andor the general laws of the Order. It lias 
the power to levy assessments for its maintenance upon all Locals, 
and nos also the power to establish Locals in the territory governed 
by it. The officers and their duties are similar to those of the 
liocal Assembly, except that the Master Workman is called the 
District Master Workman. The constitution of the General Assem- 
bly is a very imposing document^ containing twenty articles. The 
Assembly consists of representatives chosen by the District Assem- 
blies, and has full and final jurisdiction, being the highest tribunal 
of the Order. It alone possesses the power and authority to make, 
amend, or repeal the fundamental and general laws of the Order, 
to decide finally all controversies arising and to issue charters to 
State, District, and Local Assemblies. The officers are elected at 
each annual session, and their titles corresmnd almost completely 
with those of the Lo<»l and District Assemblies, with tlie exception 
that the word ’^General ” takes the place of “ District,” as General 
Master Workman,” Ac. The General Master Workmen have been 
Uriah S. Stephens (the founder of the Order), Terence V. Powderly, 
James B. Sovereign, John N. Parsons, and Henry A. Hicks, the 
present incumbent. The Order has a publication known as the 
Jcurml o/the Knights of Laibowr^ published at Washington, D.C. 

The third attempt to bring into one order men employed 
in different vocations was the American lUii- 
rood Union, organized in Chicago on 20th June 
l/Aloa. 1893. It included all railway employcSs bom 
of white parents. It was organized for the pro- 
tection of members in all matters relating to wages and 
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their rights as employing, and affirmed that such employees 
were entitled to a voice in fixing wages and in determining 
conditions of employment. The union won a great victory 
on the North-Western Railroad in April 1894, but its 
action in the groat strikes in Chicago in 1894 cost it its 
life. Its membership reached at one time 150,000. 

The soimrato unions found that the co-operation of 
other unions was needed to perfect and extend their 
work, and attempts were made from time to 
time to organize a federated body. The initial 
steps were taken in 1866, when the trades 
assemblies of Now York City and Baltimore 
called' a national labour congress,* the 100 delegates seiit 
by CO secret and open organizations from different trades 
unions meeting on 20th August. In 1867 a second conven- 
tion was called to moot in Chicago, the aim being to form a 
Trades Union Congress like that existing in Great Britain. 
The National Labour Union held two conventions in 
1868, the first in May and the other in September; it 
met again in Chicago in 1869, in Boston in 1870, in 
Philadelphia in 1871, and in Columbus, O., in 1872. 
This closed the experience of the National Labour Union, 
During 1873, owing to tlie industrial depression, many of 
the trade unions were 8usj)ended. An Industrial Congress 
met in Rochester, N.Y., in April 1874, consisting of some 
of the leading trade unionists of the United States, and 
on the 14th of that month a convention was held repre- 
senting the Sovereigns of Industry. The exiiectation was 
that the old National Labour Union should be taken up. 
The Industrial Brotherhood of tlie United States, another 
secret order, partaking largely of the character of tlie 
Knights of Labour, was represented in that convention. 
As might have been expected, the two ideas — that on 
which the Knights of Labour was organized, and the 
trade union idea— immediately Ixscame antagonistic, yet 
a platform containing most of the principles of the 
Knights of Labour was adopted. The movement ei ded 
with the Rochester meeting. The years 1875 and 1876 
saw other attempts; but they were chiefly i>olitical in 
their character, and the temporary orders then organized 
were disbanded. Between 1876 and 1881 other attenqits 
were made at federation. A call issued jointly by the 
Knights of Industry and a body known as the Amalga- 
mated Labour Union, consisting of some dis.sati.sfied 
members of the Knights of Labour, resulted in a conven- 
tion held at Terre Haute, Ind., 2nd August 1881. Tlie 
chief purpose was to supjilant the Knights of Labour l>y 
the creation of a now secret order. The membership of 
the convorition, however, had trade union proclivities, and 
did not believe in multiplying labour societies. Tlie secret 
organization was not effected. Another convent. '^n was 
held in Pittsburg, 19th November 1881, as the result of 
the following statement ; — 

We liavo nunil)crles8 trades unions, trades assemblies or councils, 
Knights of Labour, and various other local, national, and inter- 
national labour unions, all engaged in the noble task of elevating 
and improving the condition of the working classes. But gi'cat ns 
has l)ecn the work done by these bodies, there is vastly more' that 
can be done by a combination of all these organizations in a federa- 
tion of trades and labour unions. 

It is claimed that the 107 delegates represented 262,000 
workmen. Their deliberations resulted in the Federation 
of Organized Trades and Labour Unions of the United 
States and Canada. Its platform differed but very little 
from that of the Knights of Labour, altliough it was in 
some respects more comprehensive. It demanded eight 
hours as a day’s work ; called for national and state 
incorporation of trade unions; favoured obligatory edu- 
cation of all children, and the prohibition of their employ- 
ment under the age of fourteen ; favoured the enactment 
of uniform apprentice laws ; opposed bitterly all contract 
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oonviot labour and the truck systm for payment of mgee; 
demanded laws giving to working men a first lien <m 
property upon which their labour hud been expended; 
insisted upon the abrogation of all so-caUed conspiracy 
laws ; advocated the establishment of a national bureau of 
labour statistics ; urged the prohibition of the im^iortation 
of foreign labour; oijposed Government contracts on 
public work ; favoured the adoption by states of an £m« 
ployers’ Liability Act j and urged all other labour bodies 
to vote only for labour legislators. The second oonven* 
tion was held at Clevolandy O., 2l8t November 1882. 
The Federation had many very difficult problems under 
discussion during the next few years^ among others being 
the attempt to include Socialism and the doctrines of 
Anarchists; but the Federation has always stood out 
against those attempts, although at one time it seemed 
likely that it would become a Socialistic body, in full 
alliance with the Socialist Labour party. 

The American Federation of Labour is the largest 
labour organization in the U nited S bates. It was organized 
at Columbus, O., 8th December 1886, under the name it 
now bears. In 1888 it was declared that it owed its 
existence to the Federation of Organized Trades, ifec., 
founded in 1881 at Pittsburg, and that the American 
Federation meetings or conventions should date from that 
year ; hence it is generally stated that the Federation was 
founded in 1881. From the start in 1881 the Federation 
had a constitution, but it revised it at the convention 
held in Baltimore, 16th December 1887, under the name of 
the American Federation of Labour. The order is not 
secret, nor do individual members, through local trades 
anions or otherwise, owe any allegiance to it. Its object 
is the encouragement and formation of local trades and 
labour unions, and the closer federation of such societies 
through the organization of central trades and labour 
anio!i8 in every State, and the combination of such 
bodies into state, territorial, or provincial organizations 
for the purpose of securing general harmony not only in 
the interests of the working masses, but of legislation. 
While it is a federation, it cannot be called a federal 
body, like the Knights of Labour, altliough there are local 
trade unions, trade assemblies in cities, and state federa- 
tions ; nevertheless, there is not the hierarchical character 
of the other body. Most of the trade unions in the 
United States are affiliated with the American Federation. 
The great railway brotherhoods aiu not so affiliated, ex- 
cept the Amalgamated Association of liailroad £mploy(!>s 
of America, the Order of Railroad Telegraphers, and the 
Brotherhood of Railroad Trackmen. 

The following is a list of the principal unions affiliated : — 

Actors' National Protective Union ; Allied Metal Mechanics, 
International Union of; Bakers and Confectioners International, 
AfnttMtmd •Journeymen ; Barbers National, Journeymen ; Black- 
smiths, Intematioiial Brotherhood of ; Blast Furnace 
Workers and Smelters of America, International 
Association of ; Boiler Makers and Iron Ship Builders^ Brother- 
hood of ; Bookbinders, International Brotherhood of ; Boot and 
Shoe Workers’ Union ; Brewery Workers, National Union of 
United ; Brickpiakers’ National Alliance ; Bridge and Structural 
Ironworkers; Broom Makers, International; Carpenters and 
Joiners of America, United Brotherhood of; Carpenters and 
Joiners, Amalgamate Society of; Carriage and Wa&nn Makers, 
International; Wood Carvers’ Association of Nortii America, 
International ; Cigar-Makers* International Union of America ; 
Clerks’ International Protective Association, Retail ; Coopers’ 
International Union of North America ; Coremakers* Inter- 
national Union ; Curtain Operatives of America, Amalgamated 
Lace ; Drivers’ International Union, Team ; Eleotriool Workers 
of America^ National Brotherhood of; Engineer^ National 
Brotherhood of Coal Hoisting ; Engineers, International Union 
of Steam; Engineers, Amaf^mated Society of; Engravers, 
International Association of Watch Case ; Firemen, Inter- 
national Brotherhood of Stationary ; Htten and Helpers, 
National Ameiation of Steam and Hot Water ; Gamumt Wooers 


of America, United ; Glass Bottle Blowers’ Aasociati<ni of the 
United States and Canada; Glass Cutters’ Leegoe of 
Window; Glass Flatteners’ Association of NotH' 

Window ; Glass Workers' Union, American Flint ; 

Union, National; Granite Cutters’ National Unioj 
National Union, Table Knife ; Hatters of North Jlaomm, tf^ted ; 
Horse Shoeis of United States and Canada, Inteitmtionai Wnion 
of ; Hotel and Restaurant Employes’ International AlHanoe and 
Bar-tenders’ International Lea^e of Amcrisa ; Iron, Stssl, and 
Tin Workers, Amalwnated Association of ; Lathers, International 
Union of Wood, Wire, and Metal ; Leather Workers on Horse 
Goods, United Brotherhood of; Longshoremen's Association, 
International ; Mocldnists, International Association of ; Meat 
Cutters and Butcher Workmen of Norih America, Amalgamated ; 
Metal Polishers', Buffers’, Platers’, and Brass Workers’ Union of 
North America ; Metal Workeis’ International Association, Amal- 
gamated Sheet ; Mine Workers of America, United ; Mine 
Workers’ Progressive Union, Northern Mineral ; Moulders’ Union 
of North America, Iron ; Musicians, American Federation of ; Oil 
and Gas Well Workers, International Brotherhood of ; Paper 
Makers of America, United Brotherhood of ; Pattern Makers’ 
Lefl^e of North America ; Plumbers, Gas Fitters, Steam Fitteis, 
and Steam Fitters Helpers, United Association of ; Plate Printers' 
Union of United States, National Steel and Copper; Printing 
Pressmen’s Union, Inteniational ; Potters, National Brotherhood 
of Operative; Railroad Employes of America, Amalgamated 
Association of ; Railroad Telegraphers, Order of ; Railroad Track- 
men, Brotherhood of ; Seamen’s Union, International ; Spinners’ 
Association, Cotton Mule; St^ Employes' National Alliance, 
Theatrical ; Stove Mounters, International ; Tailors’ Union of 
America, Journeymen ; Textile Workers of America^ National 
Union of ; Tile Layeis’ Union, International Mosaic and En- 
caustic ; Tin Plate Workers* International Protective Union of 
America ; Tobacco Workers’ International Union : Trunk and Bag 
Workers* International Union ; Typographical Union, Interna- 
tional ; Weavers’ Amalgamated Association, Elastic Web ; Wood 
Workera’ International Union of America, Amalgamated. 

The state branches affiliated with it are those of Alabama, 
California, Connecticut, Florida, Georgia, Illinois, Iowa, Kentucky, 
Massachusetts, Michigan, Missouri, Nebraska, New York, New 
Jersey, North Carolina, Ohio, South Carolina, Texas, Utah, 
Yirginii^ and Wisconsin. The central labour unions, trades 
assemblies, or labour councils of cities are also affiliated with 
the American Federation. The chief officers of the Federation 
are a president, first, second, third, fourth, fifth, and sixth vico- 
nresidents, treasurer and secretary, Samuel Gomiters of New 
York was the first president, holding that position till 1894, 
when he was defeated through the endeavours of the Socialist 
Labour pariy, and John M*Bride elected. At the next session, 
however, he was ro-olocted, and has been the prosidont ever since. 
The numerical strength of the American Federation of Labour is 
probably not far from 1,000,000. It maintains a journal called the 
American Federationist, published at Wasliin^n, D.C. Tlie 
doctrine of the Federation relative to strikes is wat each affiliated 
society has its onm govoinment, distinct from the government of 
the national convention, which has no power to order strikes, such 
matters being left to the affiliated societies, but is advisory, and 
not conclusive in its action. 


Unions arc often organized for temporary purposes, 
their existence ceasing as soon as the purposes succe^ or 
fail. The total number of members of all 
kinds of labour organizations cannot be stated. 

There are many local societies and associa- ^ ’ 
tions other than those belonging to the Knights of 
Labour or those affiliated with American Federa- 
tion of Labour, but which are distinctly labotur bodies. 
In 1900, according to the best possible classification, 
there were 18,000,000 wage-earners in the United States, 
induding men, women, and children. The most liberal 
estimate of the membership of all labour organizations 
places the total at 1,600,000. ' This would be about 8 per 
cent, of the whole body of wage-workers; but in scane 
occupations, like that of the printing trade, the organiza- 
tion probably indudes from 75 to 90 per cent ; and so of 
other organizations of workers found very largely in the 
unions. It is not safe, therefore, to m^e calculations 
from general estimates. 

In the state of New York in 1901 there were known to 
be 1881 trade unions with 276,141 members, of which 
84,401 bdonged to the building trades, 41,883 to the 
clothing trades, 17,896 to the printing and kudred trades. 
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S$,562 taixoii end steel trades, 34,371 to railwaylaervice, 
$ixA 4^ others to varums other trades and industries. 
ln|Qyi|i^cut there were, in 1900, 340 trade unions, 
of wl|PP^ returned a membership of 14,244. The 
g^ter pm of the expenditure appears to have been on 
sicklnd funerid benefits and management. 

The law relating to trade unions varies somewhat in the 
different states. Both the Federal Legislature and several 
of the states (Massachusetts, New York, Pennsylvania, 
Michigan, Marylan<^ Iow% Kansas, and Louisiana} have 
pamd laws permitting the incorporation of unions. 
Michigan, Wyoming, and Nebraska have specially pro- 
vided for incorporating assemblies of the Knights of 
Labour. Hardly any advantage, however, has been taken 
of these statutes. Some states have passed laws excepting 
trade unions from restrictions on combinations and con- 
spiracies imposed by other statutes or the common law 
(s.p,, New York), and especially from the operation of anti- 
trust laws ^Michigan, Wisconsin, Nebraska^ Montana, 
North Carolina, and Texas). The Texas law, however, 
has been held unconstitutional. A number of states have 
passed laws, some of doubtful validity, prohibiting em- 
ployers from making it a condition of employment that 
labourers should not belong to a union. Most states have 
adopted statutes legalizing union labels to indicate the 
products of members of trade unions. 

By Act of Congress, associations of the nature of labour 
organizations, having branches in several states or terri- 
tories, may, on filing articles of association for record in 
Washington, become corporations. American legislation 
generally is friendly to trade unions. Their purposes are 
regarded as lawful by the courts, but if they use unlawful 
means for their accomplishments, a remedy will \)o applied. 
Injury to property, intimidation by threats, personal 
violence, or boycotte enforced by terronsm, are such un- 
lawful means. The liberty of action thus secured to 
organizations of labour is equally tlic right of the em- 
ployer. Therefore, a statute making it an offence for one 
to require those whom he employs to withdraw from a 
trade union is unconstitutional and void (see Heports of 
American Bar Asaodation^ volume xxi. 367, 372). 


AuTiioRtTiEs.— E ly. The Labour MovemcTU in America, New 
York, N.Y., 1886 , — M*Neill. The Labour Movement, Boston, 
Mass., 1887. — Powdkkly. Thirty Years of Labour, Columbus, 
0., 1889. — SiMONUS. The Story of Manual Labour in aXl Lands 
and Ages, Chicago, 1886. — Bliss. The JSnjnyclopaedia of Social 
Reform, New York, 1897.— Aldhioh. **The American Federa- 
tion of Labour,” Economic Studies, August, 1898. — Wright. 
Industrial Evolution of the United States, Meodville, Pa., 1895. 

Historical Sketch of the Knights of Labour,” Quarterly 
Journal of Economics, January 1887. — ** The Amalgamated 
Association of Iron and Steel Workers,” Quarterly Journal of 
Economics, July 1898 and November 1901. (c. B. W.) 

Traill. Henry Duff (1842-1900), English 
author and journalist, was born at Blackheath on 
14th Au^t 1842. When he left Oxford with the usual 
degree, he studied for the bar. He was called in 1868, 
but practised scarcely at all, and in 1871 obtained a post 
in the Eduoatdon Office. This left him leisure to cultivate 
the literary gift which had clearly shown itself in him at 
Oxford, and in 1873 he became a contributor to the Fall 
Mall GoMtte, then under the editorship of Mr Frederick 
Greenwood. He followed Mr Greenwood to the St 
James's Oautte when in 1880 the Fall Mall Gazette took 
f(tf a time Liberal side, and he continned to contribute 
to that paper up to 1895. In the meantime he had also 
joined the staff of the Saturday Review, to which he sent, 
amongst other writings, weekly verses upon subjects of 
the hour. Some of the best of these he republished in 
1882 in a volume ocdled BeoapPured ^J^ymes, and 
othem in a later collection of Saturday Songs (1890). 
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He was idso a leader-writer on the Daily Telegraph, and 
acted fbr a time as editor of the (Sunday) Observer, In 
1897 he became first editor of Literature, when that 
WMkly journal was established by the proprietors of The 
Times, and directed its fortunes until his death. But it 
was rather as a writer than an editor that Traill excelled. 
He wrote best when he wrote with least sense of the 
burden of responsibility. His playful humour and his 
ready wit were only given full scope when he was writing 
to please himself. One of his most briUiaiit jeua d^esprit 
was a pamphlet which was published without his name 
soon after he had begun to write for the newspapers. 
It was called The Canaanitish Fress and the IsraehUish 
QueeiiUm, This told the story of the Exodus in articles 
which parodied very cleverly the style of all the leading 
journals of the day, and was at once recognized as the 
work of a born humorist. Traill sustained reputa- 
tion with The New Ludan, which api)cared in 1884 
(second edition with several now dialogues, 1900); but 
for the rest his labours wore upon more serious lines. 
He directed the production of a vast work on Social 
England in 1893-98 ; he wrote, for several series of 
biographies, studios of Coleridge, Sterne, William HI., 
Shaftesbury, Strafford, and Lord Salisbury ; ho compiled 
a biography of Sir John Franklin, the Arctic explorer ; 
and after a visit to Egypt he published a volume on the 
country and another on Lord Cromer, the man who had 
done so much to bring it back to prosperity. Traill was 
certainly one of the most distinguished journalists of his 
day, and might well have left some enduring monument 
of his talent as a man of letters if ho had not been so 
constantly occupied with ephemeral production. He died 
in London on 21flt February 1900. (h. h. f.) 

TrAl0O| a maritime town, market town, and urban 
sanitary district in the county of Kerry, Ireland, on the 
river Lee, 181| miles W.S.W. of Dublin by rail. Large 
vessels discharge at Fenit, 8 miles westward, where a pier 
has been constructed, connected with the town by railway. 
In all 289 vessels of 1498 tons entered in 1900, and 120 
of 23,159 tons cleared. Population aliout 9867, 

TrsmOflty a police burgh of Haddingtonshire, Scot- 
land, on the highroad between Edinburgh and Hadding- 
ton, 9J miles oast of the former. The town thrives on 
the retail trade of its district and the surrounding coal- 
mines and quarries. It has the oldest coal-mining charter 
(1202-18) in Great Britain. A fragment of a parish 
church said to have been built in the 11th century is 
still standing. Tranent is being largely reconstructed. 
There is a town hall, an Elizal)cthan school, and a Roman 
Catholic boarding school. Population (1881), 2235 ; 
{mi), 2389; (1901), 2584. 

Tran mere* See Birkenhead. 

Tranquebar. a town of British India, in the 
Tanjore district of Madras, on the sea coast, 22 miles 
north of Negajiatam. Population (1891), 5000. It lost its 
importance when the railway was opened to Negai)atam. 
The Lutheran mission high school (combined wifii one at 
the village of Shiyali on the railway) had 120 pupils in 
1896-97. There is a mission press, issuing a monthly 
priodical in the vernacular, besides a reading room and 
literary institute, 

Transbaikalia {ZahaHealshaya OIM), a pr^ 
vince of Eastern Siberia, to the east of Lake Baikal, 
bounded on the W. by Irkutsk, on the N. by Yakutsk, on 
the E. by the province of Amur, and on the S. by Mongolia. 
Its area is 236,868 square miles, and its population, which 
was 497,760 in 1882, numbered 664,071 (domiciled only) 
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in 1897, of whom 325,349 were women, and 36,82^ lived 
in towna. The province is divided into five distH^^ the 
chief towns of which are Tchita (11,480 inhabitants), 
which is also the capital of the province, Barguzin *(1378), 
Nerchinsk (6713), Selenghinsk (1076), and Verkhneudinsk 
(8002). Other towns are Kyakhta (4300), Nerchinskiy 
Zavod, and Sryetensk. The standard of education is low, 
there being less than 200 schools attended by less than 

10.000 scholars. Mining, and especially gold mining, 
is important, but the production of gold has fallen off 
(4451 kilogrammes in 1882, 3882 kilogrammes in 1897). 
Silver mines have only a very small output (925 kilo- 
grammes in 1897), and the production of iron is also 
insignificant (in 1897, 645 tons of jng iron and 532 tons 
of iron). Iron mining, however, is gi^ually developing, 
and explorations in connexion with the T^ans-Slberian 
Railway have led to the discovery of good coal mines, 
which are now being worked. Salt is raised from several 
lakes to the amount of about 750 tons per annum, and 
the extraction of Epsom salts has considerably developed, 
nearly 1000 tons being obtained every year. Agriculture, 
however, continues to remain the main occupation of the 
people, and the average yield of all cereals is estimated 
to be not less than a million quarters yearly. Cattle- 
breeding is also of great importance, there being in the 
province over 500,000 horses and an aggregate of 

2.700.000 head of various cattle. Hunting for sables 

and (especially) squirrels, and the gathering of nuts are 
widely followed. Manufactures, though insignificant^ have 
somewhat increased. Transbaikalia is crossed by the 
Trans-Siberian Railway from Mysovaya on Lake Baikal, 
vid Tchita, to Sryetensk, and from Kaidalovo, near 
Tchita, to the Mongolian frontier; this latter section is 
continued, as the main line, across Manchuria to Vladi- 
vostok and Port Arthur (see Russia and Siberia). River 
navigation has been improved and extended ; regular 
steamer communication has been established along Lake 
Baikal, not only for the transport of passengers and goods 
between the two railway stations of Listvcnichnaya and 
Mysovaya, but also with the object of developing the 
fishing industry, which is of great imiJortance. Steamers 
ply up the Selenga river as far as the town of Selenghinsk, 
considerable cargoes of tea being transported along this 
line. (p. A. K.) 

Trans-Oaspian Territory (Zakaspiyskaya 

OUast\ a province of Russia to the east of the Caspian 
Sea, bounded by Uralsk on the N., by Khiva and Bokhara 
on the N.E., by Afghan Turkestan on the S.E., and by 
the highlands of Afghanistan and Khorassan on the S. 
Its area is officially estimated at 220,540 square miles, but 
Strelbitzky reckons it to be only 214,240 square miles. 
In 1897 the domiciled population numbered 372,193, 
of whom 166,084 were women, and only 42,431 liv^ in 
towns ; but, Asides those of w hom alone the census took 
account, there were about 25,000 strangers and troops. 
In 1895, when the population was estimated at 331,030, 
there v^e^e 240,200 Turcomans, 60,560 Kirghiz, 12,400 
Russians (only 2174 peasants), 11,600 Persians and 
Tatars, 4170 Armenians, and 2100 of various nation- 
alities» The province is divided into five districts, the 
chief towns of which are: Askhabad (19,428), which is 
also the capital of the province; Krasnovodsk (63B9); 
Fort Ali^androvskiy (882), in the district of Manghishlak, 
on the Caspian Sea ; Merv (8727), and Tejen (382). In 
1898 there were only 24 schools with 1200 pupils. 

The land is ve^ rich in minerals : rock-salt covers over 80 acres 
on the island of Cheleken, and is also found at Bala Ishem, along 
the ITzhoi, and in many lakes; while naphtha, ozokerite, and 
gypsum are^bund in several places. At the present time the chief 
minerals extracted are rock-salt, 18,800 tons in 1807 ; naphtha, 


14,050 lky» from Cheleken Island ; gypsum, 1240 tons ; snlphnr, 
nearly 6^ tons. Nearly 800,000 acres are irrigated by the 
natives, and attempts are being made by the C^vernment to 
increase the irrigated area by means of dams and new mala ; it 
is considered that over 5,000,000 acres of land oould'^lUiendered 
suitable for agriculture. Strenuons efforts are being made to in- 
crease the forest area ; several hundred thonsand trees are planted 
every year, and a forest guard has been established to prevent use* 
less destruction of the saksaul trees, which mw freely in the 
steppes. A model garden and a mulberry-tree plantation have been 
eatanlished at Askhabad in connexion with the gardening achool. 
The land in the oases, especially those of the Atrek, is highly 
cultivated. In 1896, 1,300,000 cwt. of wheat and 220,000 cwt 
of barley were grown, in addition to sorghum, Indian com, rice, 
millet, and **kttnjat'* for oil. Raw cotton to the amount of nearly 
3000 tons was obtained in 1896 in the Merv district, where nearly 

10.000 acres were under this crop, and four factories were engaged 
in cotton cleaning. Gardening is well developed, and attempts 
are being made to encourage the spread of viticulture. Cattle- 
breeding is the chief occupation of the nomad Turcomans and 
Kirghiz. It was estimated in 1895 that there were in the pro- 
vince 106,000 horses, 44,000 horned cattle, 18,000 donkeys, 

186.000 camels, and nearly 3,000,000 sheep ana goats. Raw 
wool is exported to the value of 600,000 roubles ))er annum, as 
also over 60,000 hides and nearly 150,000 sheepskins. Consider- 
able fishing is carried on off the coasts of the Caspian Sea, and 
seals are killed on the Manghishlak Peninsula. The natives follow 
a variety of domestic trades, in which they excel, chiefly the 
making of camts, travelling bags, felt goods, and embroidered 
leather. The Russian population is chiefly limited to the military 
and the towns, only eight agricultural and three fishing villages 
containing Russians. Wheat, flour, wool, raw cotton, and dried 
fruit are exported, while tea, manufactured goods, timber, sugar, 
iron, paraffin oil are imported, as also rice and fruit from Bokhara, 
Turkestan, and Persia. The Trans-Caspian Railway, constructed 
across the province from Krasnovodsk to Merv, with a branch to 
Kttshka, and from Merv to Bokhara and Russian Turkestan, 
has accomplished quite a revolution in the trade of Central 
Asia. The old caravan routes vid Orenburg have lost their im- 
T^rtance, and goods coming from India, Perua, Bokhara, and even 
China are now brought to different stations on the railway. The 
export of raw cotton from Bokhara along this line supplies the 
Russian cotton mills with a consideralne portion of the raw 
material which they require, and in the year 1895 the exports of 
cotton, wool, dried fruit, hides, sheepskins, Ac., were estimated at 
nearly 100,000 tons, while the imports of corn, metals, parafl^ 
oil, and timber amounted to 613,000 tons. (For the recent 
histoiy BOO Russia : History,) 

See the researches of Andrusopf, Boodanovitoh, Konshin, 
Murukktopf, and Obruciikff in the Memoirs^ the Bulletin 
(/sventia), and the Anniuils of the Russian Geographical Society, 
1890-1900. — Lebsah. Hancienne junction de VOxus avec la Met 
CfU^UnnSf 1889. — Zakoudnoi (zoology) in Bulletin de la SocUti 
des Naturodistes de Moscou^ 1889 eeq , — Works ^ the IrUernationod 
Commission^ in English and Russian. — Obzor Zakaspiyskoi Ohlasti 
(annual reviews), published at Askhabad, since 1890. — The Oeo- 
graphical Journal (Royal Geographical Society, London), 1893. 

(P. A. K.) 

Transformers.— 'An electrical transformer is the 
name given to any device for producing by means of one 
electric current another of a different character. The 
working of such an appliance is, of course, subject to the 
law of conservation of energy. The resulting current 
represents no more (in fact, always less) power than the 
applied current, the difference being represented by the 
power dissipated in the translating process. Hence an 
electrical transformer corresponds to a simple machine in 
mechanics, both transforming power from one form into 
another with a certain qnergy-dissipation depending upon 
frictional losses, or something equivalent to them. Elec- 
trical transformers may be divided into several classes, 
according to the nature of the transformation effected. 
The first division comprises those which change the form 
of the power, but keep the type of the current the same ; 
the second, those that change the type of the current as 
well as the form of power. The power given up electri- 
cally to any circuit is measured by the product of the 
ej^ive value of the current, the effectim value of the 
difference of potential between the ends of the circuit, apd 
a factor called the power factor. In dealing with periodic 
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mmntfi, tibe efieclave vahie is that called the rd6t-mean- 
square ^ue (RM.S.)» that is to say, the square root of 
tSe inaaavof the squares of the time equidistant in- 
stantqneous values during one complete period (see 
EUBOTSSSt^TY : JHectric Current), In the case of con- 
tinuous currents, the power factor is unity, and the 
e&etive value of the current or voltage is the true mean 
value. As the electrical measure of a power is always 
a product involving current and voltage, we may trans- 
form the character of the power by increasing or diminish- 
ing the current with a'^orrespon^ng decrease or increase 
of the voltage. A transformer which raises voltage is 
generally called a step^ transformer, and one which 
lowers voltage is called a stepdown transformer. 

Again, electric currents may be of various types, such 
as continuous, single-phase alternating, polyphase alter- 
nating, unidirectional but pulsating, dsc. Accordingly, 
transformers may be distinguished in another way, in 
accordance with the ty^)e of transformation they effect. 
(1) An aXtermting current iraneformer is an appli- 
ance for creating an alternating current of any required 
magnitude and dectromotive force from another of different 
vdue and electromotive force, but of the same frequency. 
An alternating current transformer may be constructed to 
transform either single-phase or polyphase currents. (2) 
A continuous current transformer is an appliance which 
effects a similar transformation for continuous currents, 
with the difference that some part of the machine must 
revolve, whereas in the alternating current transformer 
all parts of the machine are stationary ; hence the former 
is generally called a rotatoiy transformer, and the latter a 
static transformer. (3) A rotatory or rotary transfmnner 
may consist of one machine, or of two separate machines, 
adapted for converting a single-phase alternating current 
into a polyi)haBe current, or a polyphase current into a 
continuous current, or a continuous current into an alter- 
nating current. If the portions receiving and putting 
out i^ower are so][>arate machines, the combination is called 
a motor-generator, (4) A transformer adapted for con- 
verting a single-phase alternating current into a unidirec- 
tional but pulsatory current is called a rectifier^ and is 
much used in connexion with arc lighting in alternating 
current supply stations. (5) A pliase transformer is an 
arrangement of static transformers for j^roducing a i)oly- 
phase alternating current from a single-ijhase alternating 
current. Alternating current transformers may be further- 
more divided into (a) single-phase, {h) polyphase. Trans- 
formers of the first class change an alternating current 
of single-phase to one of single-phase identical frequency, 
but different power ; and transformers of the second class 
operate in a similar manner on polyphase currents. ^6) 
The ordinary induction or B])ark coil may bo called an 
intermittent current transformer, since it transforms an 
intermittent low-tension primary current into an inter- 
mittent or alternating high-tension current. 

Alternatmg Current Transformer , — The typical alter- 
nating current transformer consists easenti^ly of two 
insulated electric circuits wound on an iron core 
constituting the magnetic circuit. They may be 
divided into (1) open magnetic circuit static transfor- 
mers, and (2) closed magnetic circuit static transformers, 
according as the iron core takes the form of a termi- 
nated bar or a closed ring. A closed circuit alternating 
current transformer consists of an iron core built up of 
thin sheets of iron or steel, insulated from one another, 
and wound over with two insulated conducting circuits, 
called the primary and secondary circuits. The core 
must be laminated or built up of thin sheets of iron to 
prevent local electnc currents, called eddy currents, from 
being estahUshed in it, which would waste energy. In 


practical construction, the core is either a simple ring, 
roun^or rectangular, or a double rectangular ring, that 
is, a core whose section is like the fi^re 8. To prepare 
the core, thin sheets of iron or very mild steel, not thicker 
than *014 of an inch, are stomped out of special iron (see 
Electeomagnet) and carefully annealed. 

Examples of the in which these stommngB are sup})lied 

are shown in Fi^. 1. The plates when annealed are varnished or 
covered with thui paper on one side, and then piled up so as to 
make an iron core, being kept together by bolts and nuts or by 




Fiti. 1. — Translonuor Stuni})iiig8 and Core. 

ressure i^latea. Tlie designer of a tmiiBforiuer core has in view, 

rat, economy in metal, so tliat tlicre may be no waste fragments, 
and second, a mode of construction that facilitates the winding of 
the wire cirauits. These consist of coils of cotton -covered copjwr 
wdro which are wound on foniicra and baked after bring well 
saturated with shellac vai'nish. Tlie primary and sccondaiy cir- 
cuits are sometimes formed of separate bobbins which are sand- 
wiched in between each other ; 
in other coses tiny are wound 
one ove.r the other (Fig. 2). 

In any case the primary and 
seconaary coils must be sym- 
metrically distributed. If they 
wera placed on opposite sides 
of the iron cii-ciiit, tho result 
would be considerable mag- 
netic leakage. Sometimos a 
metal shield is placed between 
the primary and setjumlary 
coils ; in other cases safety 
sheets of mica or ebonite arc Ficj. 2. Closed (;ircuii 
used. The tmnsfonner is then Transforiiier. 

well baked and jdaced in a 

cast-iron case sometimcH lilled in with heavy insulating ofl, the 
ends of tho priinaiy and secondary circuits being brought out 
through water-tight glands. The most ordinary type of ^toniat- 
ing current transformer is one intended to transfonu a small 
electric current produced by a largo electromotive force (2000 to 
10,000 volts) into a larger current of low electromotive force 
(100 to .200 volts). Such a truiisfonncr is called a step-down 
transformer, but it may be obviously employed in tho reverse 
direction for raising pressure and reducing current, in which case 
it is called a step-up transforiner. A trunsfornier when manu- 
factured has to be carefully tested to ascertain, first, its power of 
resisting braakdowii, ami, second, its enorgy-dissiiiating qualities. 
With the first object, the traiisfomier is subjected to a series olf 
pressure tests. If it is intended that the jirimary shall carry a 
current having an electromotive forae of 2000 volts, an insula- 
tion test must be applied witli double this vollugc between the 
primaiy and the secondary, the primary and the ca^r, and the pri- 
mary and the core, to ascertain whether the insulation is sufficient. 
To prevent electric discharges from breaking down the machine 
in ordinary work, this extra pressure ought to be ajijdied for ^ 
least a quarter of an liour. In some cases three or lour times the 
working pressure is applied for one minute lictwoen the j)rimary 
and secondary circuits. When such an alternating current trans- 
former has an alteniating current passed through its primary 

S. IX. -- S3 
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droniti an altenubting xxiagnetization ia produced in the core, and 
thie a^in indooes an alternating eeconoary currents The «Mond- 
aiT current haa a greater or lesa electromotive force thin the 
pnmajy current according as the number of windings or turns on 
the secondary circuit is greater or less than those on the prxma^. 
Of the power thus imparted to the primary circuit one portion 
ia dissipated by the heat generated in the primaiy and secondary 
circuits by the currents, and another portion by the iron core loeaes 
due to the energy wasted in the cyclical magnetization of the core ; 
the latter are jiartly eddy current losses and partly hysteresis 
losses. 

In open m^etic circuit transformers the core takes the form of 
a laminated iron bar or a bundle of iron wire. An ordinary induc- 
tion coil is an instrument of this description. It has been shown, 
however, by careful experiments, that tor alternating current trans- 
formation there are very few oases in which the dosed magnetic 
circuit tratisformer has not an advantage. An immense number 
of designs of closed circuit transformer have been elaborated since 



Flo. 8. — Diagrams of (A) Mordey ^in section), (B) Kapp, and 
(C) Gouz Transformers. 

1, 1, primary circuit ; 2, 2, secondary circuit 


the year 1885. It sufiioea simply to mention the names of the 
principal modem types, such as tliose of Ferranti, Kapp, Mordey, 
Westinghouse, Berry, and Ganz. Diagrammatic representations 
of the arrangements of the core and circuits in some or these trans- 
formers are given in Fig. 3. 

Alternating current transformers are classified into (i.) 
Core and (ii.) Shdl transformers, depending upon the 
arrangements of the iron and copper circuits. If the 
copper circuits are wound on the outside of what is 
# virtually an iron ring, the transformer is a core trans- 
former; if the iron encloses the copper circuits, it is a 
shell transformer. Shell transformers have the dis- 
advantage generally of ix)or ventilation for the copjier 
circuits. Berry, however, has overcome this difficulty by 
making the iron circuit in the form of a number of 
bunches of rectangular frames which are set in radial 
fashion and the adjacent legs all embraced by the two 
copper circuits in the form of a pair of concentric 
cylinders. In this manner he secures good ventilation 
and a minimum expenditure in copper and iron, as well 
as the possibility of insulating the two copiier circuits 
well from each other and from &e core. 

The ratio between the power given out by a transformer 
and the power taken up by it is called its efficiency, and 
BtiU! represented by a curve, of which the 

ordinate is the efficiency expressed as a per- 
centage, and the corresponding abscissas represent the 
fractions of the full load as decimal fractions. The out- 
put of the transformer is generally reckoned in kilowatts, 
and the load is conveniently expressed in decimal fractions 
of the full load taken as unity. The efficiency on one- 
tenth of full load is generally a fairly good criterion of 
the economy of the transformer as a transforming agency, 
la large trinsformers the one-tenth load efficiency will 
reach 90 per cent, or more, and in small tranctfonners 
75 to 80 per cent. The general form of the efficiency 
curve for a closed circuit transformer is shown in Fig. 4. 
The horizontal distances represent fractions of full 
secondary load (represented by unity), and the vertical 
distances efficiency in percent^es. The efficiency curve 
has a maximum vidue corresponding to that degree of 


load at which the copper losses in the transformer iia 
equal to the iron losses. 

In tho case of modem closed magnetic circuit tittnifomeii the 
copper losses are proportional to the square of the seoeadsiy 
current (Iq) or to where q stands for the fimetion ; 

Bi being the resistance of the primary and Ba that of the seoondaiy 
circuit, while a is the ratio of the number of secondary and primaiy 
windings of the transformer. Let C stand for the core Iom, and 
Va for tiie secondary terminal potential difference (B.M.S. value). 
We can then write as an expression for the efficiency (v) of tha 
transfomier, 

^ laVa 
C + q\<^ + laV a 

It is eoi^ to show that if Ci, Va, and q are oonstanto, but la ia 
variable, the above expression for ii has a maximum value when 



Fig. 4.— Efficiency Curve of Closed 
Circuit Transformer. 


C-(?V=0, 

that is, when the iron core loss C=the total copper losses qlf. 

The iron core energy-waste, due to the hysteresis and 
eddy currents, may be stated in watts, or expressed as 
a fraction of the full load secondary output. 

In small transformers of 1 to 3 kilowatts output 
it may amount to 2 or 3 per cent., and in large 
transformers of 10 to 50 kilowatts and upwards 
it should be 1 or less than 1 per cent. Thus the core 
loss of a 30-kilowatt transformer (one having a secondary 
output of 30,000 
watts) should not r 
exceed 300 watts. 

It has been shown 
that for the constant 
potential transformer 
the iron core loss is 
constant at all loads, 
but diminishes 
slightly as the core 
temperature rises. 

On the other hand, 
the copper losses due 
to the resistance of 
the copper circuits 
increase about 0*4 
per cent, per degree 
Centigrade with rise 
of temperature. The current taken in at the primary 
side of the transformer, when the secondary circuit 
is unclosed, is called the meynetizing current, and tho 
power then absorbed by the transformer is called the 
open circuit loss or magnetizing watts. The ratio of tha 
terminal potential difference at tho primary and secondaiy 
terminals is called the tramformation ratio of the tiana* 
former. Every transformer is designed to give a certain 
transformation ratio, corresponding to some particular pri- 
mary voltage. In some cases tranj^ormers are designed to 
transform, not potential difference, but current in a con- 
stant ratio. The product of the root-mean-square (B.M.S.), 
effective or virtusd, values of the primary current^ and t&o 
primary terminal potential difference, is called the appmrmt 
power or apparent watts given to ^e transformer. The 
true electrical power may be numerically equal to thia 
product, but it is nearer greater, and is sometimes leas. 
The ratio of the true power to the apparent power ia 
called the power factor of the transformer. The power 
factor approaches unity in the case of a closed circuit 
transformer, which is loaded non-inductively on the 
secondary circuit to any considerable fraction of its full 
load, but in the case of an open circuit transformer tlm 
power factor is always much less than unity at all loada. 
Power factor curves show the variation of power factor 
with load. A low power factor always implies a magnetic 
circuit of large reluctance. 
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The (^ration of the alternating current is then as 
follows : The periodic magnetizing force of the primary 
eircuit creates a periodic magnetic flux in the core, and 
this being linked with the primary circuit creates by its 
variation what is called the back electromotive force in 
the primary circuit The variation of the particular 
portion of this periodic flux, linked with the secondary 
circuit, originates in this last a periodic electromotive 
force. The whole, of the flux linked with the primary 
circuit is not interlinked with the secondary circuit. The 
difference is called thff^ mastic leakage of the transformer. 
This leakage is increased with the secondary output of 
the transformer and with any disposition of the primary 
and secondary coils which tends to separate them. The 
leakage exhibits itself by increasing the eecmdary drop, 
li a transformer is worked at a constant primary 
potential difference, the secondary terminal potential 
difference at no load or on o|.)en secondary circuit is 
greater than it is when the secondary is closed and the 
transformer giving its full output. ‘‘The difference between 
these last two differences of potential is called the 
secondary drop. This secondary drop should not exceed 
2 per cent, of the open secondary circuit potential 
difference. 

The facts required to be known about an alternating 
current transformer to appraise its value are (1) its 
full load secondary output or the numerical 
™S*^*** power it is designed to transform, 

on the assumption that it will not rise in 
temperature more than about 60“ C. above the atmosphere 
when in normal use; (2) the primary and secondary 
terminal voltages and currents, accompanied by a state- 
ment whether the transformer is intended for producing 
a constant secondary voltage or a constant secondary 
current ; (3) tho efficiency at various fractions on 
secondary lo^ from one-tenth to full load taken at a 
stated frequency; (4) the power factor at one-tenth of 
full load and at full load ; (5) the secondary drop between 
full load and no load; (6) the iron core loss, also the 
magnetizing current, at the normal frequency; (7) the 
total copper losses at full load and at one-tenth of full 
load ; (8) the final temperature of the transformer after 
being left on open secondary circuit but normal primary 
potential for twenty-four hours, and at full load for three 
hours. The matters of most pmctical importance in 
connexion with an alternating current transformer are 
(1) the iron core lass, which affects tho efficiency chiefly, 
and must be considered (a) as to its initial v^ue, and 
{h) as affected by ** ageing” or use; (2) the secondary 
drop or difference of secondary voltage between full and no 
load, primary voltage being constant, since this affects the 
service and power of the transformer to work in parallel 
with others; and (3) the temperature rise when in 
normal use, which affects the insulation and life of tho 
transformer. The shellacked cotton, oil, and other 
materials with which the transformer circuits are insulated 
suffsr a deterioration in insulating power if continuously 
maintained at any temperature much above 80“ C. to 
100“ C. In taking the tests for core loss and drop, the 
temperature of the transformer should therefore be stated. 
The iron losses are reduced in value as temperature rises 
and the copper losses are increased. The former may 
be 10 to 15 per cent, less, and the latter 20 per cent. | 
greater than when the transformer is cold. For tho | 
purpose of calculations we require to know the number of 
turns on the primaiy and secondary circuits, represented by 
Nj and Nj ; the resistances of tho primary and secondary 
circuits, represented by and Rg ; the volume (V) and j 
and wei^t (M) of the iron core ; and the mean length (L) 
And section (S) of the magnetic section. The hysteresis | 
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loss of the iron reckoned in watts per pound per 100 
cycles of magnetization per second and at a ma Yimnm 
flux density of 2500 C.G.S. units should also be 
determined. 

The experimental examination of a transformer involves 
the measurement of the efficiency, the iron core loss, and 
the secondary drop ; also certain tests as to insu- 
lation and heating, and finally an examination * 
of the relative phase position and graphic form of the 
various periodic quantities, currents, and electromotive 
forces taking place in the transformer. The efficiency 
is best determined by the employment of a proi)erly 
constructed wattmeter (see Measuring Instruments, 
Electric). Tho transformer T (Fig. 6) should be so 
arranged that, if a constant i)otential transformer, it is 
supplied with its normal working pressure at the primary 
side and with a load 
which can be varied, 
and which is ob- 
tained either by in- 
candescent lamps, 

L, or resistances in 
the secondary cir- 
cuit. A wattmeter, 

W, should be placed 
with its series coil, 

Se, in tho primary Fxo. 5. — Arrangement for Testing 
circuit of the trans- Transformers, 

former, and its 

shunt coil, 8h, either across the primary mains in 
series, with a suitable non-inductive resistance, or con- 
nected to the secondary circuit of another transformer, 

1 T^, called an auxiliary tramf(yi*mer^ having its primary 
terminals connected to those of tho transformer under 
test. In the latter case one or more incandescent 
lamps, L, may be connected in series with the shunt 
coil of the wattmeter so as to regulate the current 
passing through it. The current through the series 
coil of tho wattmeter is then the same as the current 
through the primary circuit of the transformer under 
test, and the current through the shunt coil of the 
I wattmeter is in step with, and proportional to, the 
I primary voltage of the transformer. Hence the watt- 
I meter reading is proportional to the mean i.)ower given up to 
the transformer. Tho wattmeter can be standardized and 
its scale reading interpreted by rc])lacing tho transformer 
under test by a non-inductive resistance or series of lamps, 
the power absorption of which is measured by the product 
of the amperes and volts supplied to it. In the secondary 
circuit of tho transformer is placed another wattmeter of 
a similar kind, or, if the load on the secondary circuit is 
non-inductive, tlie secondary voltage and the secondary 
current can be measured with a projier alternating current 
ammeter, Ag, and voltmeter, Vg, and the product of 
these readings token as a measure of the power given 
out by the transformer. Tho ratio of the powers, 
namely, that given out in tho external secondary circuit 
and that taken in by the primary circuit, is tho efficiency 
of tho transformer. 

In testing large transformers, when it is inconvenient to load up 
tho secondary circuit to the full load, a close approximation to tho 
power taken up at any assumed secondary load can be obtained by 
adding to the value of this secondaiy load, measured in watts, tho 
iron core loss of the transfoniier, measured at no load, and the 
copper losses calculated from tho measured copper resistances when 
the transformer is hot. Thus, if C is the iron core loss in watts, 
measured on open secondaiy circuit, that is to say, is tho ^wer 
given to the transfonner at normal frequency and primary voltage, 
and if Ri and ^ are the primary and secondary circuit resistances 
when the .transformer has the tomiwraturo it would have after 
running at full load for two or three hours, thou the efficiency can 
be calculated as follows : Let 0 be the nominal value of the full 
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Moondary ontimt of the transformer in watts, Vj and Ys the 
tsmiinal vdtaM on the primaiy and secondary side, Ni aiMl Nj 
tlM nambor ox turns, and Ai and A 3 the currents for the two 
oirouits ; then O/V2 is the full load secondary curi'eut measured in 
amperes, and Na/Ni multiplied by O/V3 is to a sufficient approxima- 
Uon the value of the corresponding primaiy current Hence 
O^Ri/Ve* is the watts lost in the secondary circuit due to copper 
re&stanoo, and is the corresponding loss in the 

primaiy circuit. Hence the total power loss in the transformer 
(^L) u such that 

L=0 + 5 

= C + (R3+Ria»)(y*/V2*. 


Therefore the power given iip to the transformer 6 + L and the 
efficiency is the fraction 0 / (0 + L) expressed as a percentage. In 
this manner the efficiency can be determined with a considerable 
degree of accuracy in tlie case of large transformers without actually 
loading up the secondary circuit. The secondary drop, however, 
can only bo measured by loading the transformer up to f\ill load, 
and, while the primary voltage is kept constant, rncasuiing the 
potential difference of the secondaiy tenninals, and conipaimg it 
with the same difference when the transformer is not loaded. 


No teat of a transformer is complete which docs not 
comprise some investigation of the “ageing” of the core. 

The slow changes which take place in the 
^ hysteretic quality of iron (see Electromagnet) 
when heated give rise to a time-increase in iron core loss. 
Hence a transformer which has a core loss, say, of 300 
watts when new, may, unless tlio iron is well chosen, have 
its core loss increased from 50 to 300 jier cent, by a few 
months’ use. In some cases ai)ccifications for transformers 
include dues and deductions from price for any such 
increase ; but there lias in this res])ect been great im- 
provement in the manufacture of iron for magnetic 
purposes, and makers ore now able to obtain supplies of 
good magnetic iron or steel with non-ageing qualities. 
It is always desirable, however, that in the case of large 
sub-station transformers tests should be made at intervals 
to discover whether the core loss has increased by ageing. 
If so, it may mean a very considerable increase in the 
cost of magnetizing power. Consider the case of a 30- 
kilowatt transformer connected to the mains all the year 
round ; the normal core loss of such a transformer should 
be alx>ut 300 watts, and therefore, since there are 87G0 
hours in the year, the total annual energy dissipated in 
the core should l)e 2628 kilowatt hours. Beckoning tho 
value of this electric energy at only one penny i)er unit, 
the core loss costs £10 19s. Od. per annum. If the core 
loss becomes doubled, it means an additional annual 
expenditure of nearly £11. Since the cost of such a 
transformer would not exceed £100, it follows that it 
would be economical to replace it by a new one rather 
than continue to work it at its enhanced core loss. 


Iron sheet for transformer cores is always furnished to specifica- 
tions which state the maximum hysteresis loss to he allowed iu it 
in watte |)er pound (avoirdupois) at a frequency of 100 , and at a 
maximum dux-density during the cycle of 2500 C.G.S. unite. 
When plates having a thickness t are made up into a transformer 
core, the total energy loss in tho core due to hysteresis and eddy 
ottrrent loss when worked at a frequency n and a maximum dux- 
density during the cycle B is given by the empirical formulae 

T= •0032»B>®10-»+ 

6 r 

where T stands for the loss per cubic centimetre, and Tj for the 
same in watts per pound of iron core, B for the maximum dux- 
donaity in lines pw square centimetre, and Bi for the same in lines 
per square inch, i for the thickness of the plates in thousandths 
of an inch (ndls), and ti for the same in inches. The hysteresis 
loss varies as some power near to 1 *6 of the maximum dux-density 
during the cycle as shown by Steinmetz (see Sleotromagnet). 
Good sheet-iron for transformer cores should not have a hysteresis 
loss of more than 0*25 watt per pound per 100 cycles per 2500 B 


Cum 

tfmeittg. 


max. ; it can be produced as low as 0*15 watt M pound, but with 
irons of veiy low hysteretic value there is aLways more ride of 
ftgoing” than with the slightly higher values. The dux-density 
or induction in the core should never rise beyond a maximum value 
of 4000 to 5000, and it is preferably kept even lower. Since the 
hysteresis loss varies as the l* 6 th power of the maximum dux- 
density during the cycle (B max.), the advantam of a low dux- 
density are evident. An excessively low dux-density increases, 
however, the cost of tho core and the oopper by incre^ng the size 
of the transformer. If the form factor {j) of tho primaiy voltam 
curve is known, then the maximum value of the dux-denaity in the 
core can always be calculated from the formula 

■R— 

where £3 is tho R.M.S. value of the pnmary voltage, Ni the 
primary turns, S the section of the core, and n ttie frequency. 

The study of the processes taking place in the core and cir- 
cuits of a transformer have been greatly facilitated in recent 
years by the improvements made in methods of 
observing and recording the vaiiation of iieriodic 
currents and electromotive forces. The original 
method, due to Joubert, was greatly improved and em- 
ployed by Byan, Bell, Duncan and Hutchinson, Fleming, 
Hopkinson, and Bosa and Callendar; but the most 
imiwrtant improvement was the introduction and inven- 
tion of the oscillograpli by Blondel, subsequently improved 
by Duddell (see description in Measuring Instruments, 
Elrotric). This instrument enables us, as it were, to 
look inside a transformer, for which it, in fact, performs 
the same function that a steam engine indicator does for 
the steam cylinder.^ Delineating in this w^ay the curves 
of primary and secondary current and primary and secon- 
dary electromotive forces, we get the following result : — 
Whatever may bo the form of the curve of primary ter- 
minal potential difToi^euce, or primary voltage, that of the 
secondary voltage or terminal potential difference is an 
almost exact copy, but displaced 180'’ in phase. Hence the 
alternating current transformer reproduces on its secondary 
terminals all the variations of potential on the primary, 
but changed in scale. The curve of primary current when 
the transformer is on open secondary circuit is different in 
form and phase, lagging behind the primary voltage curve 
(Fig. 6) ; but if the transformer is loaded up on its 
secondary side, then the primary current curve comes 
more into step with the primary voltage curve. The secon- 
dary current curve, if tho 
secondary load is non-induc- 
tive, is in step with the 
secondary voltage curve (Fig. 

7). These transformer dia- 
grams yield much informa- 
tion as to the nature of the 
oiHjrations proceeding in the 
transformer. 



Fig. 6.- 


-Trausfomier Curves 
at no load, 
primaiy voltage curve ; 
primary current curve; 
lecondary voltage curve. 


The form of the curve of 
priroary current at no secondary 
load is a consequence of the hys- 
tere.sis of the iron, combined with 
the fact that the form of the core flux-density curves of the trans- 
former is always not far removed from a simple sine curve. If ei 
is at any moment tho electromotive force, ti the cuiveut on the 

E rimary circuit, and bi is tho flux-density in tho oora, then we 
aye the fundamental relation ei^lBLiii + SNidbi/dt, whore Ri is the 
resistanoe of the primary, and Ni the number of turns, and S is 
the cross-section of tho core. In all modem closed circuit trans- 
formers the quantity R]fi is very small compared with the quantity 
SJ^db/dt except at one instant during the phase, and in taking the 
inte^l of the above equation, viz., in finding the value of Jeidt, 
the integral of the first term on the right-hand side may be 


^ For a useful list of references to published papers on alternating 
current curve tracing see a paper by W. D. B. Duddell, read before 
the British Association, Toronto, 1897 ; also Meetiieim (1697), vol. 
xxxix. p. 636 ; also Handbook for iho JElectricdl IddnrcUorff and 
Testing Hoom (J. A. Fleming), voL i p. 407. 
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ne^eoted in oompariion with the second. Hence we have ap- 
proximately as In other words, the value of the flux- 

density in the core is obtained by integrating the area of the 
prima^ voltw curve. In so doing the integration must be 
started from the time point through which passes the ordinate bi- 
secting the area of the primary voltage curve. When any curve is 
formed such that its ordinate y is the integral of the area of another 
curve, viz., y^Mdx^ the first curve is always smoother and more 
regular in form than the second. Henoe the process above described 



Fig. 7. — ^Transformer Curves at full load, 
primary voltage curve ; i., primary current curve ; secondary 
voltage curve ; secondary current curve. 

when applied to a complex periodic curve, which can by Fourier’s 
theorem be resolved into a series of simple periodic curves, results 
in a relative reduction of the magnitucTe of the higher harmonics 
compared with the fundamental tenn, and hence a wiping out of 
the minor irrt^larities of the curve. In actual practice the ernwo 
of electromotive force of alternators can be quite sufficiently re- 
produced by employing three terms of the expansion, namely, the 
nrst three odd harmonics, and the resulting iiux-density curve is 
alw^s very nearly a simple sine curve. 

We have then the following rules for predetermining the form 
of the current curve of the transformer at no load, assuming that 
the hysteresis curve (see EnKci’iioMAONET) of the iron is given, ect 
out in terms of flux-density and ainpere-tunis per centimetre, and 
also the form of the curve of primary electromotive force. Let the 
time base line be divided up into equal small elements. Through 
any selected point draw a line perpendicular to the base lino. Bisect 
the area enclosed by the curve representing the half wavo of 
primary oleotromotivo force and the base line by another perjien- 
dicnlar. Integrate the area enclosed between the electromotive 
force curve and those two i>erpendicular lines and the base. 
Lastly, set up a length on the last perpendicular equal to the 
value of this area divided by the ] product of the croHS-secrion of tho 
core and the number of primary turns. Tho resulting value will 
be tho core flux-density 6 at the phase instant corresponding. 
Look out on tho hysteresis loop tho same flux-density value, and 
corresponding to it will be found two valiums of the m^ictiziiig 
force in ampere-turns per centimetre, one the value for increasing 
flux-density and one for decreasing. An insiwetioii of the position 
of the point of time selected on tho time line will at on<5e show 
which of theso to select. Di¥ido that value of tho ampere- turns 
per oontimotro by tlie product of tljc values of the primary turns 
and tho mean lon^h of tho magnetic cinuiit of the core of tho 
transformer, and tno result gives tho value of the primary current 
of the transfoiTiier. This can be set up to scale on tlio perjpen- 
dioular through the time instant selected. Hence, given tho form 
of the primary electromotive force curve and that of the hysteresis 
loop of tho iron, wo can draw tho curves representing tho changes 
of flux-donaity in the core and that of the corresponding primary 
current, and thus predict the root-moan -square value of tno mag- 
netizing current of tho transformer. It is therefore possible, when 
given the primary electromotive force curve and the hysteresis 
curve of the iron, to predetermine the curves depicting all tho 
other variables of tho transformer, provided that the magnetic 
leakage is negligible. 

The elementary theory of the closed iron circuit transformer may 
bo stated as follows Let Ni Ns be the turns on tho primary and 
^ secondary circuits, Ri and Ra tho resistances, S the 
section of the core, and and 65 tho co-instautaneous 
values of the flux-density just inside the primary and 
secondary windings. Then, if ii and and ei and 
are the primary and seooiidary currents and potential difleronces 
at the same instant, these quantities are connected by the two 
equations 

tfi=Riii + 8Ni~*, 

Hence, if and if Eifi is negligible in comparison with 


and that is, if the secondary circuit is open, then 
ej/cs—Ni/Ns, or the transformation ratio is simply tho ratio of tiio 
windings. This, however, is not the case if by and b% have not the 
same value ; in other wor^ if there is magnetic leakage. If the 
magnetic leakage can bo neglected, then tho resultant magnetizing 
force, and therefore tho iron core loss, is constant at all loads. 
Accordingly, the relation between the primary current (I'l), the 
secondaiy current (fs)» and the magnetizing current (i), or primary 
current at no load, is given by the equation Nii*i-N,Ji=Nii. 
Then, w'riting h for the instantaneous value of the flux-density in 
the core, everywhere supposed to be the same, we arrive easily at 
the identity 

e\i\ -f (Riii* + Rat®) + S^(Niii - Na^}. 

at 

This equation merely expresses tho fact that the power put into 
tho transformer at any instant is equal to the power given out on 
the secondary side together with the power dissqiatod by the 
cop^r losses and tho constant iron core loss. 

The efficiency of a transformer at any lotwl is the ratio of the 
mean value, during the period, of tho product to that of the 
product The cflicioncy of an alternating current transformer 
IS a function of the form of tho priinaiy electromotive force curve. 

>wn ^ that if a transformer is tested for efficiency 


Experiment has shown ^ ^ 

on various alternators having electromotive force curves of differeiTt 
forms, the efficiency values found at the same secondary load are 
not identical, those being highest which belong to tho alternator 
with the most peaked curve of electromotive force, that is, the 
curve having the largest /i>rwi/ar/or. This is a coiisei]uonce of the 
fact that the hysteresis loss in tho iron dcqsuids upon the manner 
in w'hich the magnetization (or what here comes to tho same thing, 
the flux-density in the core) is allowed to change. If the primary 
electromotive force curve has tho form of a high peak, or runs up 
suddenly to a large maximum value, tho flux-dcnsity curve will be 
more square- shouldered than when tho voltage curve has a lower 
form factor. Tho hysteresis loss in the iron is loss when the 
magnetization changes its sign somewhat suddenly than when it 
docs so more gradually. In other words, a diminution in tho form 
factor of tho core tlux-deusity curve im])ljes a diminished hysteresis 
loas. Tho variation in core loss in transfonners when tested on 
various forms of cotiimorcial alternator may amount to as much as 
10 per cent. Hence, in recording tho r(‘siiU8 of efficiency testa of 
alternating cunciit transformers, it is always necessary to specify 
the hum of the curve of primaiyr electromotive force. The power 
factor of the transformer, or ratio of tho true j)ower absorption at 
no load, to tho product of the R.M.B. values of the primary current 
and voltage, and also the secondaiy drop of the transformer, vary 
with tho fonn factor of tho primary voltage curve, being also both 
increased by increasing tho fnnii fac.tor. Hence there is a slight 
iidvantago in working alternating current transformers off an 
altcimtor giving a rather peaked or high maximum value electro- 
motive force curve. This, however, is disadvantageous in other 
ways, as it juits a greater strain upon the insulation of the trans- 
former and cables. At one time a controveusy arose as to the 
: relative merits of closed an<l open magnetic circuit transformers. 

I It was, however, shown by tests made by Fleming and by Ayrton 
I on Swinburne’s “Hedgehog” transformers, having a straight core 
* of iron wires bristling out at each end, that for equal secondary 
j outputs, as regards efficiency, open as compared with closed inag- 
. netic circuit transfonners liad no advantage, whilst, owing to the 
J smaller power factor ;ind eonscqnent large K.A'I.S. value of tho 
I magnetizing ciiiTcnt, the former type* had many disadvantages (see 
! rieming, “Experimental KeseareheH on Alternate Current Trans- 
j formers,” Froe. Imt. Klcc. Fug., 1S92). 

j The discussion of the theory of the transformer is not qiiitc so 
; simple when magnetic leakage is taken into aocoimt. In all cases 
j a certain proportion of tho magnetie flux linkftd with 
i the primaiy circuit is not linked with tho secondary - 2*^ ® 
j circuit, and the diflerenee is called tlie magnetic leakage. 

' This magnetic leakage coiistituti'-s a wasted flux which is non- 
’ effective in producing secondary elec Iron »otive force. It increases 
} with the secondary current, and can he delineated W a curve on 
I tho transfoi-mcr diagram in the following manner. The curves of 

S rimary and secondary electromotive force., or terminal jxitential 
iffbrence and current, are determined experimentally, and then 
' two curves arc plotted on tho same diagram which represent tho 
' variation of (e^-- llj/il/Ni and f-R2/i»)/N2 ; Iht.se will represent 
the time differentials of the total magnetic fluxes and linked 
respectively wdth the primary and secondary circuits. Tho alwive 
curves are then progressively int.egratfid, sbu-tiiig from tho time 
iioint through w^hicli passes tne ordinate bisecting Uic area of each 
half wave, and the resulting curves plotted to express by their 
ordinates S&i and Sftj. A curve is then i)lottcd wdioso ordinates 

^ See Dr CJ. Roessler, Electrician, vol. xxxvi. p. 160 (1806) ; 
Beeton, Taylor, and Barr, Journal JnsL Jaec, Eng., vol. xxv. p. 474 ; 
also J. A, Fleming, Electricia7i, vol. xxxiii. p. 680 (1894). 
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are the differenoee and this is the curve of ms^etio 

leakage. 

The existence of magnotio leakage can be proved experimentally 
by a method due to Mordey, by placing a pair of thermometers, 
one of mercury and the other of alcohol, in the centre of the core 
aperture. If tnere is magnetic leakage, the mercuiy bulb is heated 
not only by radiant heat, but by eddy currents set up in the 
mercury, and its rise is therefore greater than that of the alcohol 
thermometer. The leakage is also determined by observing the 
secondary voltage drop between full load and no load, and de- 
ducting from it the part due to copper resistance ; the remainder j 
is the drop due to leakage. Thus if Vg is the secondary voltage 
on open circuit, and Vt' that when a current Ag is taken out of the 
trim^ormor, the leakage drop v is given by the equation 

i»=(Vg-Va>)-{RaAg+Ki 

The term in the largo bracket expresses the drop in secondary 
voltap due to the copper resistance of the primary and aecondaiy 
circuits. 

In drawing up a specification for an alternating current trans- 
former, it is necessary to specify that the maximum sccondaiy 
drop between full and no load to be allowed shall not exceed a 
oertain value, say 2 per cent, of the no-load secondary voltage ; 
also that the iron core loss os a percentage of the full secondary 
output shall not exceed a value, say, of 1 jier cent, after six months’ 
normal work. 

In the design of large transformers, one of the chief 
points for attention is the arrangement for dissipating the 
heat generated in their mass by the cojiper and 
JP'***" iron losses. For every watt expended in the core 
and circuit, a surface of 3 to 4 square inches must 
be allowed, so that the heat may be dis8i]mtod. 
In large transformers it is usual to emjdoy some means 
of producing a current of air through the core to ventilate 
it In those, called atr-blast trans/ormef^s, ajiertures are 
left in the core by means of which the cooling air can 
reach the interior portions. This air is driven through the 
core by a fan actuated by an alternating current motor, 
which does not, however, take up power to a greater ex- 
j * * ‘--tent than about one-quarter or one-tenth jKJr cent of the 
f full output of the transformer, and well repays the outlay. 
% t In some cases transformers are oil-insulated^ that is to 
^ say, included in a cast-iron box which is filled in with a 
heavy insulating oil. For this purpose an oil must lie 
selected free from mineral acids and water : it should be 
heated to a high temj[)erature before use, and tested for 
dielectric strength by observing the voltage required to 
create a spark between metal balls immersed in it at a 
distance of 1 millimetre apart. Oils, however, are in- 
ferior in dielectric strength or spark-resisting power to 
solid dielectrics, such as micanite, elionito, <kc., as shown 
by the following table of dielectric strengths (see T. 
Gray, Phys. Rev.^ 1898, p. 199). ^ 


Material. 

Dieleotrlo 
•treiiKih In 
kilowatts per 
centimetre. 

Material. 

Dielectric 
strength in 
kilowatts per 
centimetre. 

Glass , 

285 

Lubricating oil , 

83 

Ebonite 

538 

Linseed oil 

67 

ludiarubber 

492 

Cotton-seed oil . 

67 

1 Mioa . 

2000 

Air film '02 cm. 


Mioaniie . 

4000 

thick 

27 

Amerioaq «> linen 
pai)er parafiined 

540 

Air film 1*6 cm. 
thick . 

48 


PolypJiOM fmns/omers arc appliances of similar con- 
struction to the single - phase transformers already 
described, but modified so as to enable them to trans- 
form two or more phase-rohvted primary alternating 
currents into similar secondary currents. Thus, a three- 
phase transformer may be constructed with a core, as 
shown in Fig. 8. Each core leg is surrounded with a 
primary coil, and those are joined up either in star or 
delta facdiion, and connected to the three or four line 
wires. The secondary circuits ore then connected in a 
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similar fashion to three or fotlr secondary lines. In the 
case of two-phase transmission with two separate j^rs of 
leads, single-phase transformers may be employed in each 
branch, but with two-phase three-wire supply, two-phase 
transformers must be supplied. 

Phase tremrfoTm/ers are arrangements of^ static or 
rotatory transformers intended to transform single-phase 



Fio. 8. — Tlireo-phasc Transformer. 

1, 1, 1, primary oirouita; 2, 2, 2, secondary oiroults. 


alternating currents into polyphase currents. An im- 
portant system of phase transformation has been described 
by Mr C. F. Scott.^ It is well known that if two alter- 
nating electromotive forces differing in phase are connected 
in series, the resulting electromotive force will in general 
differ in phase and value from either of the components. 


A 



Fio. 9.— Soott’s aiTangemeut for transformation of two- 
phase to three-phase currents. 

Thus, if two alternating electromotive forces differii]|( 90* 
in phase, and having magnitudes in the ratio of 1 : 3, are 

connect^ in series, the resulting electromotive force will 
have a magnitude represented by 2, and the three can be 

^ Proceedings cf the Naiional Eleetric JUgM Assoeiatien, 
Washington, U.S.A., 1894 ; also MeetricUm, vol. xxxii p. 640, 
1894. 
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repmented by ibe Sides of a triangle which is half an 
eqtulateral triangle. If then a two-phase alternator, D, 
(Fig. 9) provides two-phase currents, and if the two 
circuits are connected, as shown, to a pair of single-phase 
transformers, T| and T^, we can obtain three-phase 
alternating currents from the arrangement. The primaries 
of both transformers are the same. The secondary circuit 
of one transformer, T 2 , has, say, 100 turns, and a con- 
nexion is made to its middle point O, and this is con- 
nected to the secondary of the other transformer which 
has 87 (»50 ^ 3) turns. From the points A, B, C we 
can then tap off three-phase alternating currents. The 
advantages of the Scott system are that we can trans- 
form two-phase alternating currents into three-phase for 
transmission, and then by a similar arrangement retrans- 
form back again into two-phase for use. In this manner 
an economy of 25 per cent, in copper is effected, for 
instead of four transmission linos wo only have three. 
The system adapts itself for tho transmission of currents 
both for power in driving three-phase motors and for 
working incandescent lamps. A somewhat similar system 
has been designed by Mr C. P. Steinmetz for producing 
three-phase currents from single-x>hase (soo Electrician^ 
voL xliii. p. 236.) When a number of alternating electro- 
motive forces are maintained in a closed circuit, tho sum 
of all must be zero, and may be represented by tho sides 
of a closed polygon. Tho fundamental xjrincixdo of Mr 
Steinmetz’s invention consists in so choosing tho number 
of these olectromotivo forces that the })olygon must 
remain stable. Thus, if throe single-phase alternators are 
driven indox3endently at constant sx)eed and excitation, 
and if they are joined in aeries, then three wires led away 
from the junction ijoints will provide three-i)haae currents 
to a system from which lamps and motors may be worked. 

Reference must be made in the next place to the con- 
tinuous current transformer. The conversion of a con- 
tinuous current supplied, say, at 100 volts, into 
iUutout having an electromotive force of 10 volts, 

muvuii can of course bo achievod by coupling together 
on the same l)edplate a suitable electric motor 
and a dynamo. The combination is called a 
motor - dynamo set, and each inachiiio jireserves its 
own identity and peculiarity. Tho same result may, 
however, be accomplished by winding two separate 
armature circuits on one iron core, and furnishing each 
with its own commutator. The two circuits are inter- 
laced or wound on together. An arrangement of this 
kind constitutes a rotatory transformer, or continuous 
current transformer. It has the advantage of greater 
cheapness and efficiency, because one field magnet serves 
for l^th armature windings, and there is only one arma- 
ture core and one pair of bearings ; moreover, no slaft or 
lead of the brushes is required at various loads. The 
armature reactions of the two circuits annul each other. 
Machines of this description are self-starting, and can be 
ooustructed to take in primary current at high pressures, 
say 1000 to 2000 volts, and yield another larger current 
of much lower voltage, say 100 or 150 volts, for use with 
electric lamps. They are used in connexion with public 
electric supply by continuous current in many places. 

Another important class of rotatory transformer is that 
also called a rotatory converter, by means of which con- 
tinuous current is translated into alternating current of 
one-, two-, or three-phase, or vice versd. The action of such 
au appliance may best bo understood by considering the 
simple case of a Gramme ring armature (see Dvnamo) 
Imving, in addition to its commutator, a pair of insulated 
rings on its shaft connected with opposite ends of the 
annature winding (Fig. 10). If such a ring is placed 
in a faipolfi field magnet, and if a pair of br^es make 


contact with the commutator C and another pair with 
the two rings called slip rings, Sg, and if continuous 
current at a constant volta^ is supplied to the commutator 
side, then the armature wiU begin to revolve in the field, 
and from the brushes in contact with the slip rings we 
can draw off an alternating current. This reaches its 
maximum value when the jioints of contact of the rings 
with the armature circuit pass the axis of commutation, or 
line at right angles to the direction of the magnetic field, 
for it has at this moment a value which is double the 
steady value of the continuous current being poured into 
the armature. The 
maximum value of 
the electromotive 
force creating this 
alternating current 
is nearly equal to 
the electromotive 
force on the con- 
tinuous current side. 

Hence if A is the 
maximum value of 
the continuous cur- 
rent put into the 
armature and V is 
the value of tho 
continuous current 



Fio. 10. — Converter, continuous to 
two-pliasc. 


bmsh jiotential difference on the 
side, then 2A is tho maximum 
value of the outcoming alternating current and V is 
tho maximum value of its voltage. Hence 2AV/2 — AV 
is the maximum value of the outcoming alternating 
current power, and if we neglect the loss in the 
armature for the moment, the x)ower given out is equal 
to the ix)wer put in. Hence, assuming a simple har- 
monic law of variation, the effective value of tho 


alternating current voltage is V/^2, and that of the 
alternating current is 2 A ^2. This conclusion folloi^^t 
at once from the fact that the mean value ‘of the square 
of a sine function h half its maximum value, and hence 
the R.M.S. value is 1/^2 times the maximum value, ^ 
Tho outcoming alternating current has its zero value at 
the instant when the ends of tho diameter of the axis to 
which the rings are conneseted are in the direction of the 
magnetic field of the transformer. Hence tho power 
output on the alternating current side varies from a 
maximum value AV to zero. The rotatory transformer 
thus absorbs continuous current ])OW’^er and emits it in a 
periodic form ; accordingly, there is a continual storage 
and emission of energy by the armature, and therefore its 
kinetic energy is jjeriodically varying during the phase. 
Tho armature is also creating a back-cloctromotive force 
w'hich acts at some instants against the voltage driving 
the current into the armature and at others is creating an 
electromotive force that assists the external impressed 
voltage in driving a current through the alternating 
current side. If wo put on another pair of insulated 
rings and connect them to ix>ints of the insulated diameter 
at right angles to the points of connexion of tho first pair 
of rings, we can draw off another alternating current, the 
phase of which differs 90 degrees from that of the first. 
Similarly, if wo provide three rings connected to points 
removed 120 degrees apart on the armature circuit, we can 
tap off a three-phase alternating current. 

Returning to the case of the singlo-jihase rotatory 
transformer, we may notice that at the instant when the 
outcoming alternating current is zero the armature is 
wholly engaged in absorbing }X)wer and is acting entirely 
as a motor. When the alternating current is a maximum, 
the armature on the other hand is acting as a generator 
and adds current to the current put into it. The ratio 
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between the potential difference of the brushes on the 
continuous current side and the root-mean-squm or 
effective value of the voltage between any pair of rings on 
the alternating current side is called the transformation 
ratio of the converter. 

The following table, taken from a paper upon rotatory 
converters by Professor S. P. Thompson {Proe, Inst. Elec. 
Eng.^ November 1898), gives the voltage ratio or conver- 
sion ratio in the case of various forms of rotatory 
transformer : — 


Number 
of slip 
rings. 

. Angle 
between 
points of 
connexions 
to armatures. 

Type of current 
generated. 

Voltage 

ratio. 

Xffectlire voltage 
on alternating 
current side os 
percentage of 
voltage on 
continuous 
current side. 

2 

180 deg. 

Single-phase 

^/2!l 

70*71 

3 

120 „ 

Three-phase 

2^2 : >/8 

61*23 

4 

90 „ 

Two-phase 

v'a : 1 

70*71 

4 

90 „ 

Four-phase 

2 : 1 

60 

6 

60 „ 

Three-phase 

3^/3 : ^/3 

61*23 

6 

60 „ 

Six -phase 

2^2 : 1 

35*35 


Neglecting the energy losses in the armature, and 
assuming that the continuous current side of the trans- 
former is supplied with 100 ain^ieres, the following table, 
also taken from a paper by Professor S. P. Thompson, 
shows the effective value of the current on the alternating 
side put out into each line : — 




Number 
of slip 
rings. 

Angle 
between 
points of 
connexion 
to armature. 

Type of current 
generated. 

Effective cur- 
rent put out 
on each line in 
amperes. 

2 

180 d«g. 

Singl(5-phaso 

141*4 

8 

120 „ 

Thrcp-tfiiaso 

94*3 

4 

90 „ 

j Two-fmasc 

70*7 

6 

60 „ 

1 Six-phase 

j 47*2 


It is obvious that the same results of conversion can be 
^obtained by coupling together two separate machines on 
the same shaft; thus we might obtain a single-phase 
alternating current from a continuous current by coupling 
together mechanically a continuous current motor and a 
single-phase alternator. Such a combination is generally 
called a motm'-di/nxnm. In this case there are two field 
magnets and two separate armatures, and the hysteresis 
eddy current and cojijKjr losses are all in dui)licate. If, 
however, the same armature winding is made to servo 
both pur|>03os, the resulting machine is called a ro/afory 
or raUvry ccmmrter. In the former combination the 
brushes of the continuous current part require tx) be set 
with the usual lead or lag according as that part is 
generator or motor, but in the latter the armature 
reactions nearly annul each other, and lead or lag is no 
longer necessary. The fact was i»ointcd out by S. P. 
Thompson, in connexion with continuous current trans- 
formers {Phil, August 1 888). One objection to the 
rotatory converter arrangement, as al>ove described, is the 
rather awkward fractional values of the conversion ratio. 
An ingenious modification of the single armature winding 
for obviating this difficulty has ham described by Heldt 
(Electrical Worlds vol. xxviii., 1896). 

Finally, a brief allusion must 1^ made to 
which are doviccss for transforming an alternating (gene- 
rally single-phase) current into a continuous but 
Ree en. current. They may shortly be de- 

scribed as appliances for separating out each alternate 
current flux in an alternating current. An immense 
number of more or less imperfect methods of doing this 
have been proposed, but we have merely i^ce for allusion 


to two which may be called respectively the meehankal 
and the electrol 3 rtic methods. Of the first class a good 
example is the Ferranti rectifier (Fig. 11). This consiats 
of a synchronous alternating current motor which is 
started up and driven in step with the alternator sup^dy- 
ing the current. The motor drives a commutator of in- 
STikted segments, each alternate segment being connected 
to two insulated rings, against which press a pair of 
brushes. Another pair of brushes, so adjusted as to be 
in contact simultaneously with a pair of adjacent com- 
mutator segments, are in connexion with the alternator 
supplying the current to be commutated. The insulated 
rings are in connexion with the external circuit. It will 
easily be seen that when the commutator revolves at 
proper speed the currents delivered from the insulated 



Fig. 11.— -Ferranti Rectifier. 


rings are unidirectional. The Ferranti rectifier is much 
employed for rectifying alternating current for arc light- 
ing puri>ose8. With this object it is associated with a 
constant current transformer which converts alternating 
current supplied at constant potential to one supplied at 
consbint current. This is achieved by taking advantage 
of the repulsive force existing between the primary and 
secondary circuits of a transformer. These are wound 
separately, and so balanced that any increase in the cur- 
rent presses th(un away from, each other and so reduces the 
secondary current to normal value. An appliance of the 
above doscri]>tioii is useful for rectifying currents up to 10 
or 15 amj^rcs, but with larger currents it becomes trouble- 
some, owing to the excessive sparking at the contacts. 

The electrochemical rectifier is l^sed upon a pheno- 
menon originally discovered by Buff in 1857 (Lteb, 

Hi, p. 296, 1857), and rediscovered by Ducretet in 1874 
(CompUs EenduSy Ixxx. p. 280, 1874). If plates of alumin- 
ium and carbon are placed in an electrolyte, say a solution 
of alum or dilute acids which yield oxygen on electrolysifl^ 
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it is found that a current can be sent through the liquid 
from the carbon to the aluminium, but that great counter- 
electromotive force is created to a curreut in the opposite 
direction. Gratz and Poliak {EleUroUchniBche ZeiU 
schrifit 25, p. 359, 1897), taking advantage of this fact, 
have constructed a rectifying arrangement by arranging 
two series of carbon - aluminium (CAl) cells with alum 
or hydro-potassic phosphate solution as electrolyte. In 
one set the order of the plates is (CAl), (CAl), «kc., and 
in the other series (AlC), (AlC), counting from the same 
end. These series being connected in parallel, it follows 
that if an alternating current is sent through the parallel 
series all the currents in one direction {tass through one 
battery and all those in the opposite direction through 
the other. Thus the constituents of the alternating 
current are separated out. By using very large cells so 
* as to reduce the internal resistance, an efficiency of 95 per 
cent, is said to be obtained. The first a])plication of 
the unilateral conductivity of aluminium-carbon cells for 
the rectification of alternating currents was probably made 
by Hutin and Leblanc (Mude$ mr les cmirants odternatifs 
et Imrs applicatiom irvduBtrielleB^ part ii. chap. x. p. 135; 
also French Patent No. 215945, 1891). 

The theory of the electrolytic rectifier has engaged the attention 
of a great many investigators, and although some progress has 
„ been made towards the elucidation of its action and in 

ofttiBcirtf application in electrotechnics, as illustrated by the 
patents issued during the last few years, there 
* are many points in its operation >Yhioh have us yet been 
imperfectly explained. The action of the aluminium 
electrolytic rectifier, consisting as it does of an aluminium plate 
and a lead or carbon plate placed in an aqueous electrolyte, is to 
oppose a great obstruction to a current passing out of the aluminium 
plate, but little or no obstruction to the current passing into tlio 
aluminium plate, especially if the aluminium has been subjected 
to a previous treatment called for77mti()n. This unilateral conduc- 
tivity is dependent on a certain voltage or jMitential dillerence 
between the plates not being exceeded, but within these limits a 
plate of carbon and aluminium placed in a solution, say of hydro- 
sodic phosphate, ficts as an electrical valvc^ allowing current to pass 
in one direction but not in another. An examination of the alu- 
minium plate after it has been so used shows that its apn(;arancc 
has changed and that its suriace is covered by a thin mm, the 
thickness of which varies with the electrolyte and the time of 
formation. After a certain period of use this film is seen as a grey, 
dull coating traversed by dark lines. It is ini]K)S8ible that tlio 
unilateral conductivity can be duo to a true electrolytic polariza- 
tion, because we know of no polarization of this latter kind which 
exceeds three volts, and the film can bo made to resist the flow of 
a current under an electromotive force of 110 to 200 volts. The 
resistance of this film has been measured and found to bo very 
high, so high as to be practically an insulation. Light was thrown 
upon the subject by F. Kohlrausch’s discovery of the polarization 
capacity of metallic electrodes, and this discovery was applied to 
develop the theoiy of the aluminium cell by Streintz (1888), Scott 
(1899), and otbora. 

This theoiy was expounded by Dr K. Norden in an article on 
the electrolytic rectifier (see the Electrician^ vol. xlviii. p. 107). 
According to this view, the deposit covering the aluminium elec- 
trode forms the dielectric of a condenser. One plate of the con- 
denser is formed by the aluminium plate and the other by an 
opposite layer of elootrically-cbarged ions in the electrolyte. The 
didectrio film on the aluminium having been formed, the electro- 
motive force of the circuit then charges the resulting condenser to 
the value of its own voltage, but immediately the impressed electro- 
motive force is romovedT this condenser aischarges itself. Tliis 
condenser theory receives support from the behaviour of the 
aluminium cell when placed in tne circuit of an alternating current 
dynamo, for it is found that in those circumstances the current 
through the cell is in advance in phase of the difference of potential. 
The question then ai-iscs, What is the nature of this insulating 
film? The first discoverer of the phenomenon (Buff) considered 
it to consist of silicon. Later Professor Beetz disproved this by 
experiment, and, with many others, assumed that a sub-oxi^ 
of aluminium was formed ; but this has never been demonstrated 
in a satisfactoiy manner. By forming a sufficient quantity of the 
film Dr K. Norden was able to obtain sufficient of the material 
te make a chemical analysis, and this revealed the fact that it 
consists of normal aluminium hydroxide, Al 3 (OH)a. 

According to the facts above stated, one wave of the alternating 
torrent princes the insulating film by converting the surface of 


the aluminium into hydroxide, practically, therefore, blocking its 
own path very quickly by the creation of this film. If, then, the 
eleotromotive force reverses its direction, the current immediately 
flows. According to Dr Korden, the rapid removal of the insulat- 
ing film is due to the action of tlie electrolyte corroding or dk* 
giving the weak ]^»oint8 in the coating and thus breaking down its 
insulating power. The insulating film is therefoi'e a conductor in 
one direction, but when the oun'ent is reversed and flows out of 
the aluminium plate, the insulating film is renewed and is con- 
tinually being repaii’ed and kept in order. Thus different electro- 
lytes yield aluminium valves having vojy different efficiencies. 

Rectifying cells have been made by Poliak which will bear a 
voltage of over 140 volts, and which are said to have an efficiency 
of 75 jier cent. The plates, however, must bo removed when not 
in use, otheiwisc the film of hydroxide is destroyed by the electro- 
lyte. One jp’oat practical difficulty in connexion with the alu- 
minium rectifier is the tendency to heat in working, and as the 
temperature cannot be allowed to exceed 104'* F. without producing 
ill eflecte, it is necessaiy to employ a cell many times larger than 
the plate it (umtaius in order that there may be a sufliuient amount 
of liquid to keep down the temperature. In any event, after 500 
to 800 hours' working the alumiiiiuni plate becomes furrowed and 
in the end falls to pieces. These difllculties have not so far been 
overcome as to make the aluminium valve of any great practical 
utility. At its first inteoduction it was bailed os a practical means 
of obtaining direct ourreuts from alternating currents for tlie 
purjKMjo of charging accumulators and doing other clujinical work, 
but although it has been employed in this manner to a limited 
extent, considerable improvements must be made l)cfure it can 
realize all the expectations whicli were once formed concerning it. 

The historical development of the discovery of this unilateral 
conductivity of an electrolytic cell with an aluminium electrode 
is as follows. The effect was first noticed by Buff in 1857, but was 
not applied technically imtil 1874, when Ducretet employed it in 
telegraphy. Beret in 1877 and Streintz in 1887 discussed the 
theo^ of the cell and sought for an ex)ilanation. lii 1891 Hutin 
and Leblanc, in their study of alternating currents, showed its uses 
in rectifying an altcruatiiig curreut. Poliak and Oratz laboured to 
give it a practically useful fonn. Poliak took out iiatcnts in 1895, 
and made a communication to the Academy of Sciences in Palis 
in June 1897 ; and Griitz presented a memoir at a meeting of 
the German Associatiim of Ehictrochemists in Munich in 1897. 
M. Blondin has Bumniarizcd all the work so far ,done on the 
aluminium rectifier in two articles in VEclairage Elcctrique^ vol. 
xiv. (1898) p. 298, and vol. xxviii. (1901) p. 117. The choice of 
an electrolyte is of great importance. Buff, Ducretet, and Griitz 
employed dilute vulphurio acid, and the gicuitest difference of 
potential which could tin n be applied to the cell without breaking 
down its insulation in one direction was 20 volts. Poliak in 
found that when aqueous solutions of alkaline salts were used, and 
when the aluminium plate was subjectnd to a preliniiiiai'y forma- 
tion, the back electromotive force or what is oauivaleut to it could 
be raised to 140 or 200 volts. Poliak found that the best results 
were given by the use of phosphate of |x)bissium or sodium. It 
appears, therefore, that the ions of K or Na flli'ct the breaking 
down of the film of aluminium hydroxide more quickly than the 
ion of hydrogen. The piactical fonn of aluminium rectifier, 
iicconiing to Poliak, consists of jilates of thick aluminiuni and 
lead placed in a large deep glass vessel filled with a solution of 
hydro-pot assie. phosphate. 

The ordinary inauctioii or spaik coil may he said to perform 
the operation of converting an intermittent low-teusioii con- 
tinuous current into an intermittent high-tension 
one. An impetus has been give.n of late to the maim- 
facture of largo spark coils by the demand for them in 
Routgen ray and wireless telegiuph work. A modern induction 
coil for the production of long s]»ai'ks is constructed as follows : — 
The primary coil consists of two or more liiycrH of insulated wire 
wound on an iron core foniied of a bundle of well annealed iron 
wire. This coil and core are entirely enclosed in a thick ebonite 
tube, leaving openings only for the entrance and exit of the 
primary coil and for a soft iron cylinder which is in magnetic 
connexion with the iron core. Over this tube is slipped a series 
of flat coils generally made of shellacked jiaper, tlie w’ire winding 
being in two vertical layers sejiaratcd by an insulating disc, hi 
this w^ tlie two ends of the coil arc brought to the outside. 
These flat coils are electrically joined up so as io make one con- 
tinuous bobbin of wire in which the insulated wire is so disposed 
that parts of the wire near to each other aio not very different in 
potential. This secondary winding is likewise enclosed in an 
ebonite tube. The coil is completed by a contact breaker pd 
condenser. The former is an automatii; vibrator on the principle 
of the vibrating hammer of an electric boll, which is actuated ny 
the magnetism of the core and interrupts the circuit of the primary 
coil. The condenser consists of interleaved sheets of tin-foil and 
paraffined paper, the alternate sheets of foil being connected 
together. Tins condenser is connected across the break to the two 
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plAthuutt pointB between wbioh tho rapid interruption of the primary 
cinmit taiLee place. The function of .the condenser is to assist in 
rapidly demagnetizing the core, and in destroying the electric spark 
between these points as they separate. When the contact points 
are together the condenser is di.margod but the core is magnetized. 
Wlien the contact points separa.e tho condenser is charged through 
the primary coil, and the charge takes place by a serieB of electrical 
osciliationB which rapidly roniovo the remanent magnetism of tho 
core. As the electromotive force in tho secondary circuit depends 
on the rate at which the flux of magnetic induction is removed 
from the core, the condoiiser has a remarkable effect in increasing 
the secondary oleotroiuotive force at the break of the primary 
current. Accordingly tho electromotive forces set up in the 
secondary circuit at break and at mcitke of the primary circuit are 
very dimreiit in value, tho former being enormously greater than 
the latter. Hence, when the secondary circuit is interrupted by 
a spark gap and the primary current is intermitted, the secondary 
discharges are also intermittent and unidirectional, being those 
which Gorrespond with the break of the primary current. Lord 
Rayleigh has, however, shown that if the primary circuit is 
kitomipted with great rapidity, as by severing it with a bullet, 
tho secondary spark of the coll may ue even longer without the 
condenser across the break gap. The E.M.F. of the secondary is 
then greatly increased (see ThM. ATof/., December 1901, p. 681). 

The manufacture of very large induction coils is a matter 
requiriim groat care and oxiierienoe. The reader may be referred 
for details to a book by Mr A. T. Hare on Tke Cmi8t,ruclitm of Large 
Induction Coils (London, 1900). Also for details of many lat^ 
historical induction coils see TJie Alternate Current Transformer 
(Fleming, vol. ii.). If the induction coil has a condenser, such 
as a Leyden jar, connected across its secondary terminals, tho sijarks 
produce become much shorter and brighter, but more intermittent 
and noisier. Tho current flowing from the secondary circuit charges 
the condenser, and hence at eacdi discharge a much larger quantity 
of electricity jiasses than when the condenser is not used. The 
reason the spark lengths are so much reduced is as follows: — 
To charge a condenser of capacity 0 to a voltage V llirough a 
resistance R, the eleotromutive force must bo ap|niod steadily for 
a period at least equal to ti'u times tho value of the product C R, 
where R is measured in megohms and C in microfarads. If the 
condenser is a Leyden jar having, say, 1 square foot of contact 
surface, the glass ueing about 1/1 0th of an inch thick, then tho 
capacity will bo approximately l/400th of a miciofamd. The 
resistanoe of the seoonduiy circuit of a 6-inch smrk coil is usually 
about 10,000 ohms, or 1/1 00th of a megohm. Hence, the product 
0 R, or the time constant of the jar circuit, is l/4000th of a second. 
Now tlie vibrating break of the induction coil may make from 
20 to 60 oscillations per second, and the time during which the 
seoondary oloctromotivc foiv-o in the coil lias approximately its 
maximum value, or value corresponding to the ordinary spark 
length, is probably loss than 1/lOOtii of the time jwriod of the break. 
Aooordiugly, tho electromotive force of the coil is applied to the 
jar for a time too short to charge it up to tho potential which 
Qorresponds to the full ordiiiaiy spark length (6 iumiea) of tho coil. 
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I. Gboobaphy and Statistics. 

T ransvaal Colony, formerly the South Afrioak 
Rbjpublic, Africii, lies Uitween 22* and 28* S. and 
25* and 32* E. The bouridaries laid down by the Con- 
vention of 27th February 1884 were modified by the 
Conventions of 1891 and 1897 relating to the district 
of Vryheid and the territory of Swaziland, and in 1902 
as tho result of the extension of Natal (g.v,). As 
thus delimited the Transvaal presents the outlines of an 
irregular dblong disposed in tho direction from south-west 
to north-east, and truncated in the north by the east to 
west direction of the Linipoix), whicli forms the frontier 
river towards Bechuanalaud and southern Rhodesia as 
far as the Limvubu confiuenco. The southern boundary 
ooincides with tlie Vaal and its Klip headstream as far 
as Natal, where it follows tho Drakensberg range to the 
head-waters of the Pon^la river, which it follows to the 
border of the Utrecht district, while the Loboinbo range 
forms the dividing line towards Zululand and Portuguese 
territory northwards to the Limvubu confluence. From 
thb point to the lower Vaal at Platberg there was, before 
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deiuer throughllowiM^taiiM oan po^tial, 

and we can construct an osoillation transformer. This is 
usually called a Tesla coil, hut Mr Tesla was not by any 
means the first person to transform by induction the oscillatory 
disoharms of a Leyden jar. A length of copper wire is coiled 
on an msulating cylinder in one layer, the turns being prefembly 
separated by a silh cord. Over this is placed another cylinder 
or glass or ebonite, and on this second cylinder another coil 
of fine wire is wound in one layer. If the primaiy coil of the 
above arrangement is connected in series with a Leyden jar or 
battery of jars, and the two together connected aci'oss the secondaiy 
terminals of an ordinaiy induction coil, the spark balls of which 
are separated by a lew millimetoes, then loud rattling discharges 
of the jar take place when the induction coil is woihed. These 
discharges are oscillatory, and consist of groups of rapidly alteimt- 
ing curmuts flowing through the primary circuit of the oscillation 
transformer ; theso oscillations are transformed up in potential by 
the secondaiy circuit, and from these latter terminals we can draw 
off a secondary discharge of higher jKiteutial and much higher 
frequency than the oi'diiiary secondary siHirk of the induction coil « 
(see Telkcuaphy: JVirelcss). These high potential, high fre- 
quency discharges ]>ro<Itico iiiiiny interesting effects, ^nd can 
be passed through tlie human body without producing painfiil 
shock. The secondary terminals of the oscillation transformer 
produce powerful brush discharges in air when sejtarated beyond 
their sparking distance, and also very brilliant discharges through 
highly exhausted vacuum tubes. 

Tho reader desirous of additional infonnation is referred to 
the following works and original papers: — J. A. Fleming. The 
AltemcUe Current Transforjner^ 8ra edition. Loudon, 1901 ; 

“ Expeiimcntal Researches on Alternate Cuirent Traiisfoimers,” 
Proc. Inst, Elec, Eng,^ 1892; ** Alternate Current Transfonners,” 
Cantor Lectures^ Society of Arts, 1896 ; ** Electric Oscillations and 
Electric Waves,” Cantor Lectures^ Society of Arts, 1900-1901 ; 
Handbook for the Electrical Laboratory and Testing Room, London, 
1901. — S. P. Thompson. Dynanw Electric Machinery, London, 
1896; Polypluiae Electric Currents and Alternate Current Motors^ 
2nd edition. London, 1900; “Rotatory Converters,” Proc, Inst, 
Elec, Eng,t 1898. — G. Kapp. The Electric Transmission of Energy 
and its Transformation, London, 389.6; Alternating Curresvts of 
Electricity, London, 1896 ; Tranrformers for Singh and Multi- 
phase Currents, London, 1896. — 0. C. Hawkins and F. Wallis, 
The Dynamo^ 2nd edition. London, 1896. — W. E. Goldsbokough. 
“Transformer Tests,” Proc., Hoi, Electric LigJU Association, 
U,S,A,, 1899. — C. P. Steinmktz. The Tlveory and Calculation 
of Alternating Current Pheiurmena, 2nd edition. New York, 1899. 

— A. Still. Alternating Currents of Eleciricity and the Theory 
of Transformers, — D. C. Jackson. Text - Book an Electro- 
magnetism, vol. ii. Loudon, 1896 . — Loppe. Alternate Currents 
in Practice, — Maktin. Inventions, Researches, and Writings of 
Nikola Tesla, New York, 1894. (j, p.J 
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the alteration of the boundary, an extreme length of about 
500 miles, and a breadth of nearly 400 miles from the 
western border near Mafcking to Komati Poort, where the 
Delagoa Bay railway enters the Transvaal from Portuguese 
territoxy. Within these limits there is a total area of about 
126,000 square miles, and a population approximately 
estimated in 1898 at 1,094,000, of whom al^ut 245,000 
were whites, mostly Boers and British, and 748,000 
natives of Bantu (Zulu and Bechuana) stock and speech. 
Some 8000 whites and 50,000 natives were added by the 
1902 rectification of the frontier. 

Mineral Wealth , — The Transvaal is one of the most 
highly mineralized regions in the world. The gold- 
bearing reefs are widely distributed over the whole land, 
ranging from Lydenburg, De Kaap, Komati, Barberton, 
and Swaziland in the extreme east to the Marico district 
in the extreme west^ and from the Zoutpansberg and 
Murchison Hills in the north to Rustenburg, Kruge^orp^ 
Schoonspniit, Rooderand, and especially the Witwaters- 
rand (“The Rand,’* with chief centre Johannesburg) in 
the south. Although many of the reefs in these districts 
have scarcely yet heea tapped, the annual output rose 
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fmn X2|924|000 ui 1891| from which ycGir date the first 
official returns, to £8,570,000 in 1895 and no less than 
£16,044,000 in 189€^ the year before the outbreak of 
hostilities. The total yield from 1884 to 1900 prob- 
ably exceeded £80,000,000, while with the institution 
of orderly government it is expected that at least 
20,000,000 tons of quartz will be annually dealt with on 
the Band alone. But the mineral resources of the Trans- 
vaal aro by no means confined to gold. Diamonds are 
found in the Pretoria district and other places, and in 
1898 the product exceeded 22,000 carats, valued at nearly 
£44,000. Extensive deposits of good coal, including 
some very thick seams of steam coal, occur near the Band 
and other goldfields, and although mining operations are 
yet in their infancy, the output rose from 1,437,000 tons 
in 1896 to 1,600,000 in 1897 and 1,907,000 in 1898. 
It appears that the rich Carboniferous beds of the New- 
castle district in northern Natal extend with little interru^)- 
tion northwards far into the Vaal basin, and are alretuly 
used by Boer farmers for domestic purposes. Like 
that of Newcastle, the Transvaal coal burns with a clear 
flame and leaves little or no ash. Amongst other mineral 
treasures are lead, sulphur, cobalt, saltpetre, iron, and 
copper. Tile last two are widely distributed, and the 
Yzerborg, “Iron Mountain,” near Marabastad, w^hich is 
now reached by rail from Pretoria, consists of a huge mass 
of exceedingly rich iron ore, which has been smelted and 
wrought into divers implements by the natives from the 
remotest times. 

Agricultuml Resources . — Tlic agricultural iirospects of 
the country, including both tillage and stock-breeding, aro 
also much brighter than is commonly sujiposed. Hus- 
bandry, however, is still in a very backward state, and 
in 1898 not more than 50,000 acres altogether had been 
brought under cultivation. There are no doubt over 
12,000 farms, averaging about 6000 acres each, but the 
Boers are essentially stock-breeders, and cultivate very 
litUe land, not enough even for tlie local demand, so that 
cereals and other produce have to be impoi-ted in con- 
siderable quantities — corn, vegetables, jireservcs, <kc., to 
the value of £1,200,000 in 1898, All this and much 
more might be grown several times over in the country 
itself, whfere the Potchefstroom and Pretoria districts are 
specially suited for cereals, fruits, tobacco, the vine, and 
vegetables; Rustenburg, with its 8ub-troi)ical climate, for 
cereals, ground-nuts, tobacco, coffee, cane-sugar, bananas, 
and oranges ; Lydenburg, for cereals, tobacco, sugar, and 
coffee ; and all or most of these crops might also be easily 
raised in the Marico, Middelburg, Waterberg, and several 
other districts. The great drawbacks are the tsetse-fly, 
which, however, is mainly confined to the swampy tracts 
in the middle and lower Limpopo valley ; horse-sickness, 
which is being. dealt with apparently with some success; 
the locust plague, which might be abated by such measures 
as those adopted in Cyprus and Algeria; lastly, the de- 
ficient rainfall, which it is proposed to neutralize to some 
e.xtent by regulating the discharge of the Vaal and Limpopo 
aflluents, and husbanding the flood-waters which now run 
waste. By these and other irrigation w^orks it is calculated 
that, as in Cape Colony, many hundred thousand acres of 
land now arid might be brought under cultivation. 

Trade^ dbc . — No accurate returns are available for the 
exports, which consist chiefly of gold, wool, cattle, hides, 
grain, ostrich feathers, ivory, and minerals. The total 
exports rose from 8500 tons in 1895 to 51,400 tons in 
1898, and of this quantity (value not stated) 47,645 tons 
represented such local produce as coal (38,800 tons), wool 
(2540), hides and skins (2100), ores (1920). The imports 
advanced from £6,440,000 in 1894 and £9,816,000 in 
1895 , to £14,088,000 in 1896 : but owing to the political 
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unrest fell to £13,564,000 in 1897 and £10,633,000 in 
1898, and in 1901 to £3,670,000, but this was exclusive 
of Government and military supplies. They consist 
chiefly of machinery, cottons, clothing, chemicals, cutlery, 
provisions, haberdj^ery, and furniture. In 1898, 
of the total imports £6,332,000 came from Europe, 
£1,159,000 from Cape Colony, £1,203,000 from Natal, 
£537,000 from the Orange Free State, £537,000 from 
LoureiiQo Marquez, and £481,500 from America and other 
countries. The revenue rose from £1,703,000 in 1893 to 
£4,807,000 in 1896, and then fell to £4,480,000 in 1897 
and £3,984,000 in 1898, the expenditure being for the 
corresponding years £1,302,000, £4,671,000, £4,394,000, 
and £3,971,000. The communications are still in a 
backward state, the roads especially being generally very 
rough. But railway enterprise has made some progress 
since the development of the gold-mining industry. In 
1898 there was a total length of 774 miles open, con- 
necting Pretoria with the C>ai)o through Bloemfontein, 
with Durl)an through Standorton, Newcastle, and l^y- 
smith, with Delagoa Bay through Middelburg and Komati 
Poort, witli Johannesburg, Pietersburg, and other places 
by branch lines ramifying from the capital. In the same 
year 270 miles were in j)rogre8s and 250 projected. 

II. History. 

From the time of tins Great Trek out of Cape Colony 
to lands north of the Vaal river in 1833-37, down to the 
Sand River Convention in 1852, the history of the Trans- 
vaal Boers was one of continued strife with the natives. 
The Apprentice Law of 1856 practically legalized slavery, 
and the opposition which this measure excited in the 
minds of many Englishmen was oiia of the most fertile 
causes of irritation between the Boers and the British 
authorities. Apart from the Trek Boers* attitude towards 
the natives, their history in the Transvaal until 
1877 shows that they carried with thorn to their 
new homo a spirit hostile not merely, as has 
been represented by many WTiters, to Biitish rule, but 
to civilized rule in any shape or form. They and 
their fathers had, while still resident in the frontier 
districts of the colony, rebcdled first of all against the 
government of the Dutch East India Company, and at 
a later date against the British Government, because 
they resented in both cases any interference with their 
relations either to the natives or to one another. Govern- 
ments 'within the Transvaal appointed by themselves, as 
a review of their history will show", fared no better, but 
even worse than those from the rule of w-hich the Boers 
had withdrawn. 

In 1856 a series of public meetings among the Boers, 
summoned by Commandant-General M. W. Pretorius, was 
held at different districts in the Transvaal for the purpose 
of discussing and deciding whether the time had not 
arrived for abolishing the system of petty district govern- 
ments w^hich had hitherto existed. The result was that a 
representative assembly of delegates was elected, 
empowered to draft a constitution. In Decern- Mtroom 
ber this assembly met at Potchefstroom, and for mmmbfy, 
three weeks was engaged in modelling the con- 
stitution of the country. The now constitution made 
provision for a Volksraad to which members were to be 
elected the people for a period of two years, and in 
which the legislative function was vested. The adminis- 
trative authority was to be vested in a President, aided 
by an executive council. It was stipulated that members 
both of assembly and council should be members of the 
Dutch Reformed Church. In reviewing an incident so im- 
portant in the history of the Transvaal as the appointment 
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of the Potehefstrocon assemblj, it is of interest to note the 
gist of the complaint among the Boers which led to this 
revolution in the government of the country as it had pre- 
viously existed. In his History cff JSouth Africa^ Theal 
says, The community of Lydenburg (the oldest district 
government) was accused of attempting to domineer over 
the whole country, without any other right to pre-eminence 
than that of being composed of the earliest inhabitants, 
a light which it had forfeited by its opposition to the 
general weal.” In later years this complaint was pre- 
cisdy that of the Uitlauders at Johannesburg. In order 
to endeavour to conciliate one of these district governments 
at Zoutpansborg, the new-born assembly at Potchefstroom 
appointed Mr Schoeman, a commandant of the Zout- 
pansberg district, commandant-general. This offer was, 
however, declined by Schoeman, and both Zoutpansberg 
and Lydenburg indignantly repudiated the new assembly 
and its constitution. The executive council, which had 
been appointed by the Potchefstroom assembly with 
Pretorius as President, now took up a bolder attitude; 
they deposed Schoeman from all authority, declared Zout- 
pansberg in a state of blockade, and denounced Boers of 
the two northern districts as rebels. 

In order further to strengthen their position, Pretorius 
and his party also endeavoured to bring about a union 
with the Free State. Witli this intention they sent 
emissaries to the Free State Government to make over- 
tures on the subject. These overtures were rejected. 
Nothing daunted, Pretorius determined to win by force 
what he had failed to obtain by persuasion. There was 
a certain number of Free State Boers prepared 
PnMid^acyf^Q accede to the proposals of Pretorius, and 
PfiortuM» Pretorius entered into an 

’ intrigue to overthrow the President of the Free 
State, Boshof, and his Government. Pretorius placed 
himself at the head of a commando and cross^ the 
Vaal, being joined by a certain number of Free State 
burghers. On learning of the invasion, President Boshof 
immediately took energetic measures to defend his country. 
He proclaimed martial law, called out his burghers, and 
marched towards Kroonstad to meet the invaders. At 
the same time Boshof received an offer from the outraged 
and deposed General Schoeman of Zoutpansborg to gather 
a force and come to his assistance. The forces of Pre- 
torius and Boshof at length faced each other on opposite 
banks of the Khenostor river. Threatened from the 
north as well as the south, Pretorius now rocognizeil 
that he was engaged in a dangerous enterprise. He hiid 
as his lieutenant on this occasion no loss a personage 
than Mr Stephanus Johannes Paulus Kruger, and to 
Mr Kruger was entrusted the task of bearing a flag of 
truce to the Free Staters, with an expression of hope that 
a peaceful settlement might be arrived at. A treaty, 
containing an apology from Pretorius, was agreed upon, 
and the invading force withdrew. By the year 1860, 
the foregoing events notwithstanding, Zoutspansberg and 
Lydenburg had become incorporated with the republic. 
Schoeman had accepted the post of commandant-general, 
and Pretoria was made the seat of Govommeut and capital 
of the country. The state was now apparently united, 
and the Government founded on the wiU of the people. 
The Separatist Church of Holland in the year 1858 
sent out a young expositor of its doctrines named Postina. 
This minister settl^ at Kustenburg and founded the 
first branch of the Dopper sect, a sect which has since 
become famous in the Transvaal, as well as in the Free 
State and even Cape Colony. The tenets of the Separa- 
tist Reformed (or Dopper) Church do not call for close 
analysis here. It will be sufficient to say that they ap- 
nrooched somewhat those held by the Scottish Cove- 
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nantera. They raised strong dejection to the singing of 
hymns, other than paraphrases of Scripture, as part of the 
church service. Ot this sect Paul Kruger, who resided 
near Rustenburg, became an adherent 

In 1860 a curious sequel to the invasion of ^ Free 
State by IVetorius occurred. Pretorius, while still Bred- 
dent of the Transvaal, was elected President of the Free 
State. He thereupon obtained six months’ leave of 
absence and repaired to Bloemfontein, in the hope of 
peacefully bringing about a union between the two 
republics. He had no sooner left the Transvaal than the 
old Lydenburg party, hooded by Potgieter, landdrost of 
Lydenburg, protested that the union would be 
much more beneficial to the Free State than to ^*^*”*^ 
the people of Lydenburg, and followed this up 
with the contention that it was illegal for any 
one to be President of the South African Republic and 
the Free State at the same time. Pretorius, apparently 
in disgust at the whole situation, resigned. Sfr J. H. 
Grobclaar, who had boon appointed President during 
the temporary absence of Pretorius, was requested to 
remain in ofiice. The immediate followers of Pretorius 
now became extremely incensed at the action of the 
Lydenburg party, and a mass meeting was held at Potchef- 
stroom, where it was resolved that : (a) the Yolksraad no 
longer enjoyed its confidence; (b) that Pretorius should 
remain President of the South African Republic, and have 
a year’s leave of absence to bring al)out union with the 
Free State; (c) that Schoeman should act as President 
during the absence of Pretorius; (d) that before the 
return of Pretorius to resume his duties a now Yolksraad 
should be elected. 

In view of later events, the anarchy which haa existed 
among the Trek Boors, north of the Yaal, from the 
earliest times demands the closest study, in order that 
the true character and aspirations of the Boers may be 
understood. The action of the Yolksraad, incited by the 
jealousies of the old district governments and their fol- 
lowers in Lydenburg and Zoutpansberg, was antagonistic 
to anything in the shape of a patriotic and truly repub- 
lican government. If at this stage of their existence 
the real ambition of the Transvaal Boers was to found 
a strong and compact republican state, their conduct in 
opposing a scheme of union with the Free State was 
foolish to a degree. The events of the year 1860, as 
well as of all the years that followed down to British 
annexation in 1877, show that licence rather than liberty, 
a narrow spirit of faction rather than patriotism, were the 
dominant instincts of the Boer. Had the fusion of the 
two little republics which Pretorius sought to bring 
about, and from which apparently the Free State was 
not averse, actually been accomplislied in 1860, it is 
more than probable that a republican state on liberal 
lines, with some prospect of permanence and stability, 
might have been formed. But a narrow, distrustfid, 
grasping policy on the part of whatever faction might be 
dominant at the time invariably prevented the state from 
acquiring stability and security at any stage of its history. 
On no less than three occasions, unique opportunities were 
afforded for consolidating and establishing this republic. 
The first of these occasions we have dealt with. The 
second occurred in 1887, and the third in 1895. Of 
these opportunities no advantage was taken. 

The complications that ensued on the action of the 
Pretorius party subsequent to his resignation were 
interminable and complicated. Some of the new party 
were arraigned for treason and fined; and for severd 
months there were once more two acting Presidents and 
two rival governments within the Transvaal At length 
Commandaiit Paul Kruger called out the burghers of 
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hifl district and entered into the strife. Having driven 
Schoeman and his foUovrers from Pretoria, Kruger in> 
vaded Potchefstroom, which, after a skirmish in which 
three men were killed and seven wounded, fell into his 
hands. He then pursued Schoeman, who doubled on 
his opponent and entered Potchefstroom. At this stage 
Pretorius inten»ened. A temporary peace was no sooner 
secured than Commandant Jan Viljoen rose in revolt and 
engaged Kruger’s forces. At length in 1864, after a series 
of intestine quarrel^^ a conference was held lasting six 
days, followed by a new election for President, and once 
more Pretorius was called upon to fill that office. Kruger 
was appointed commandant-general. 

Civ^ strife for a time was now at an end, but the 
injuries inflicted on the state were deep and lasting. 
The public funds were exhausted ; taxes, always an 
abomination to the Transvaal Boer, were not only in 
arroar, but impossible to collect ; and the natives on the 
# borders of the country and in the mountains of the north, 
taking advantage of the anarchy that prevailed, had 
thrown off all allegiance to the state. The prestige of 
the country was practically gone, not only with the 
world outside, but, what was of still more moment, with 
her neighbour the Free State, which felt that a federation 
with the Transvaal, which the Free State once had sought 
but which it now definitely forswore, was an evil avoided 
and not an advantage lost. A cliarge frequently laid at 
the door of the Boers, at that time and since, was that 
of enslaving the black races. It is true that laws pro- 
hibiting slavery were in existence, but the Boer who 
periodically took up arms against his own appointed 
Government was not likely to be, nor was ho, restrained 
by laws. Natives were openly transferred from one Boer 
to another, and the fact that they were described as 
apprentices by the farmers did not in the least alter the 
status of the native, who to all intents and purposes 
became the property of his master. Missionaries were 
not at this time allowed to reside wherever they chose 
in the country, the Boers dreading an inculcation of 
doctrines among the natives likely to be subversive of 
their rule. Education, as need hardly be said, was in 
the ’sixties at a very low ebb. Even institutions for 
children were few in number, and nothing approaching 
the standard of a high school existed. The private 
tutor was a good deal in demand, but his qualifications 
were of the slightest. An unsuccessful European 
carpenter or other mechanic or even labourer not infre- 
quently occupied this jKisition. At the various churches 
such elementary schools as existed were to Ixs found, but 
they did not profess to teach more than a smattering of 
the three “ R’s ” and the principles of Christianity. . 

In 1865 an empty exchequer called for drastic 
measures, and the Volksraad determined to endeavour to 
meet their liabilities and provide for further contingencies 
by the issue of notes. Paper money was thus introduced, 
and in a very short time fell to a considerable discount. 
In this same year the farmers of the Zoutpansberg 
district were driven into laagers by a native rising which 
for some considerable time they were unable to suppress. 
ZoutpMttM^ Schoemansdal, a village at the foot of the Zout- 
betz nmUy pansberg, was the most important settlement 
rtaing, of the district) and the most advanced outpost 
tabs, Eurojiean occupation at that time in South 

Africa. It was just one degree north of the tropic, and 
was situated in a well-watered and beautiful country. 
It was used as a base by hunters and traders with 
the interior, and in its vicinity there gathered a number 
of settlers of European origin, many of them outcasts 
from Europe or Cape Colony. They earned the repu- 
tation of being the most lawless white inhabitants in 
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the whole of South Africa, and to-day a considerable 
number of these men or their descendants are stiU to be 
found in the northern Transvaal. Wlien called upon to 
go to the aid of this settlement, which in 1865-66 was 
sore pressed by one of the mountain Bantu tribes known 
as the Baramapulana, the buighers of the southern Trans- 
vaal objected that the white inhabitants of that region 
were too lawless and reckless a Ixjdy to merit their 
assistance. Attempts on the fwrt of the Government 
to raise a relief force met with very partial success. 
At length a small relief party proceeded to the district, 
but they had no sooner arrived tlian dissension arose 
between them and some of the more turbulent spirits 
of the Zouti3ansl^rg. Ultimately Schoemansdal and a 
considerable portion of tlic district wore abandoned, and 
SchocTnansdal finally wraa burnt to ashes by a party of 
natives. For some time after the destruction of Schoe- 
mansdal a settlement continued to exist in the district 
known as Potgieter’s Rust. For ton years it had been 
occupied by Europeans witliout ill effeds, but in 1870 the 
inhabitants were attacked with fever, from which nearly 
the whole community perished. The only village which 
remained under European occupation after this in the 
Zoutpansberg was Marabastad, at which the Boer land- 
drost continued to reside. Meanwhile the public credit 
and finances of the Transvaal went from bad to worse. 
The paper notes already issued had been constituted by 
law legal tender for all debts, but in 1868 their power of 
actual purchase was only 30 per cent, compared with 
that of gold, and by 1870 it had fallen as low as 
25 per cent. Civil servants, who were paid in this 
depreciated scrip, naturally suflered considerable distress. 
The revenue for 1869 was stated as X31,511 ; the expen- 
diture at i^30,836. The discovery of gold at Tati led 
President Pretorius in 1868 to issue a proclamation 
extending his territories on the west and north so as to 
embrace the goldfield, and on the east so as to advance 
considerably over the Portuguese boundary. This pro- 
clamation was followed by protests on the part of Her 
Majesty’s High Commissioner, Sir Philip 'VYodehousc, as 
well as on the part of the consul-general for Portugal in 
South Africa. The boundary on the east was settled by 
a treaty with Portugal in 1870; that on the west was 
dealt with in 1871. 

The Sand lliver Convention of 1852 had not clearly 
defined the western border of the state, and the dis- 
covery of gold at Tati to the north-west, together 
with the discovery of diamonds on the Vaal in 1867, 
doubtless oftered Pretorius every inducement to extend 
his boundary. Although to-day the great diamond mines 
are south of the Vaal river, it so hai)pened that the 
early discov(.Ties of diamonds were made chiefly on the 
northeni bank of the Vaal, near the site of. the town now 
knowm as Barkly West. This temtory w’as 
claimed by the South African Republic, by 
some of the Batla]>iu tribe, and also by Mr 
David Arnot, on behalf of Nicholas Waterboer, the cliicf 
of the Qriquas, a race of bastards sprung from th(! illicit 
intercourse between Boers and native women, who had 
been settled nortli of the Orange since 1834. In order 
to settle the boundary question, an arbitration court was 
appointed, coniiisting of a Transvaal landrost, Mr O’lloilly, 
on behalf of the South Afric;an Republic, and Mr John 
Campbell on behalf of the other claimants, with Lieu- 
tenant-Governor Kcate of Natal a.s final referee. The 
two judges disagreed, and the final decision, afterwards 
known as the Keate award, was given by the referee. 
The decision was in favour of WaterlK>or, and conceded 
to him the boundary line to the north and north-east 
which his agent Arnot had claimed for him. Following 
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on this decision, Waterboer offered his territory to 
Queen Victoria. The offer was accepted, and tbe terri- 
tory became British under the title of Griqualand 
West. The Keate award practically brought Bechuana- 
land into existence as a separate state, and thus kept 
the great trade route to the north open to British 
enteq)rise. 

The award caused a strong feeling of resentment among 
the Boers, and led to the resignation of President Pre- 
torius and his executive. The Boers now cast about to 
find a man who should have the necessary ability, as 
they said, to negotiate on equal terms with the British 
authorities should any future question of dispute arise. 
With this vieAv they approached Brand, President of the 
Free State, and asked him to allow them to nominate 
him for the Presidency of the South African Republic. 
Bamn Brand would not consent. He recog- 

SfOMM nized that, even at this early stage of their 
PfBidmai, history, in addition to having neither credit, 
nor resources, nor power of organization, the 
Transvaal Boers were filled with the wildest ideas as 
to what steps they would take in the future to counter- 
act the influence of Great Britain. A number of them 
openly advocated a repudiation of such' conventions as 
then existed, the extension of a road to Delagoa Bay 
BO as to exclude British trade, and the establishment 
of a gunpowder factory. Brand did not, in declining 
the Transvaal invitation, merely content himself with an 
oflSicial communication. Ho intimated clearly to many 
of tlio loading Tranvaal Boors that in his opinion they 
wore embarking on a rash and mistaken policy. He 
urged that their true interests lay in friendship with, not 
in hostility to, Groat Britain and the British. Having 
failed with Brand, the Boers now invited tlie Rev. 
Thomas Francois Burgers, a member of a well-known 
Cape Colony family and a minister of the Dutch Re- 
formed Church, to allow himsedf to be nominated. 
Burgers accepted the offer, and in 1872 was duly elected 
President. In 1871 gold reefs were discovered in the 
Zoutpansberg district near Marabastad, and already a 
few gold -seekers from Europe and Capo Colony began 
to prospect the northern jjortions of the Transvtial. The 
minors and prospectors did not, however, exceed a few 
hundred in number for several years, and it was not 
until 1882 that they began to make themselves felt as 
a political and an important commercial factor in the 
development and future of the country. 

The appointment of Burgers to the Presidency in 1872 
was a new departure. Hitherto the Boers had always 
chosen one of their own number os President, but in 
Burgers they had selected a man from outside for the 
express purj)ose of securing an educated and capable 
leader. In a measure BurgeVs may be said to have 
fulfilled their choice. He was able, active, and enlight- 
ened, but he was unfortunately a visionary rather than 
a man of affairs or sound judgment. Instep of reducing 
chaos to order and concentrating his attention, as Brand 
had done' so wisely in the Free State, on establishing 
security and promoting industry in the country, he 
took up, wdth all its entanglements, the old misguided 
policy of intrigues with native chiefs beyond the border 
and the dream of indefinite expansion. Thus he 
had no sooner taken ofiice than he endeavoured to 
support the claims of Moshotto against Montsioa as 
paramount chief of Bechuanaland, and having* failed in 
bringing about this change, he made overtures to Mont- 
sioa in the following year to induce him to alter the 
Barolong boundary as settled by the Keate award. In this 
endeavour he was equally unsuccessful, and Montsioa, fear- 
ing further aggression, made a formal request to be taken 


under British protection (see Bbchttanalamd). In 1875 
Burgers preceded to Europe with the project of xaasbg 
a loan for the construction of a railway to Delagoa Bay. 
He was empower^ by the Volksraad to raise £300,000, 
but with great difficulty he obtained in Holland the sum 
of £90,000 only, and that at a high rate of interest 
With this inadequate sum some railway plant was 
obtained, and subsequently lay for ten years at Delagoa 
Bay, the scheme having to be abandoned for want of 
funds. On his return to the Transvaal in 1876 Burgers 
found that the condition of affairs in the state wm 
worse than ever. The acting President had in his 
absence been granted leave by the Volksraad to cany 
out various measures opposed to the public welfare; 
native lands had been indiscriminately allotted to adven- 
turers, and a war with Secococni, a native chief on the 
eastern borders of the countiy, w'as imminent. A com- 
mando was called out, which the President himself led. 
The expedition was an ignominious failure, and many 
burghers did not hesitate to assign their non-success to 
the fact that Burgers’ views on religious questions were 
not sound. Burgers then proceeded to levy taxes, which 
were never paid ; to enrol troops, which never marched ; 
and to continue the head of a Government which had 
neither resources, credit, nor power of administration. 
In 1877 the Transvaal one-pound notes were valued at 
one shilling cash. Add to this condition of things the 
fact that the Zulus were threatening the Transv^ on 
its western border, and the picture of utter collapse 
which existed in the state is complete. In 1877 the 
condition of the Transvaal appeared so menacing to the 
peace of South Africa that Sir Thcophilus Shepstone was 
despatched to the country by the High Commissioner, 
Sir Henry Barkly, to confer with President Burgers as 
to its future government. By this time Burgers had 
had his eyes opened to the true state of things. Ho 
was no longer blinded by the foolish optimism of a 
visionary who bad woven fine-spun theories of what an 
ideal republic might be. ITo had lived among the Boers 
and attempted to lead their Government. He had found 
their idea of liberty to be anarchy, their native policy to 
bti slavery, and their republic to be a sham. His was a 
bitter awakening, and the bitterness of it found expres- 
sion in some remarkable words addressed to the Volks- 
raad : “I would rather,” said Burgers in March 1877, 
**be a policeman under a strong Government than the 
President of such a state. It is you — ^you members of 
the Raad and the Boers — who have lost the country, 
who have sold your independence for a drink. You 
have ill-treated the natives, you have shot them down, 
you have sold them into slavery, and now you have to 
pay the penalty. , . . We should delude ourselves by 
entertaining the hope that matters would mend by- 
and-by. ... Do you know what recently happened x"* 
Tuikey? Because no civilized government was carried 
on there, the Great Powers interfered and said, * Thus far 
and no farther.’ And if this is done to an empire, will 
a little republic be excused when it misbehaves] . . . 
If wo want justice, we must be in a position to ask it 
with unsullied hands. . . To-day a bill for £1000 

was laid before me for signature, but I would sooner 
have cut off my right hand than sign that paper, for 
I have not the slightest ground to expect that when 
that bill becomes duo there will be a penny to pay it 
with.” 

After spending some months at Pretoria, Shepstone 
satisfi^ himself that annexation was the only possible 
salvation for the Transvaal. The treasury was empty, the 
Boers refused to pay their taxes, and there was no power 
to enforce them. A public debt of £215,000 existed, and 
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Government contractors were left unpaid. Out of a male 
population of less than 9000, 3000 had already signed a 
petition for annexation. Sir Theophilus Shepstone there- 
fore, in April 1877, issued a proclamation annexing the 
country. The proclamation stated : ** It is the wish of 
Her Most Gracious Majesty that it [the state] shall 
enjoy the fullest legislative privileges compatible with 
the circumstances of the country and the intelligence 
Britiah people.” The wisdom of the step taken 

mttaexM» by Shepstone has been called in question. 
tiott. Unfortunately, for many years subsequently 

the matter was so surrounded with the sopliis- 
try of English party politics that it was difficult for 
Englishmen to form any impartial opinion. The history 
of the Transvaal is more complete and better understood 
to-day than it was in 1877, and no one who acquaints 
himself with the simple facts of the position will deny 
that Shepstone's task was an extremely difficult one, 
and that he acted with care and moderation. The best 
evidence in favour of the step is to bo found in the 
publicly expressed views of the state’s own President, 
Burgers, already quoted. Moreover, the menace of attack 
on the Zulu side was a pressing and serious one. Even 
before annexation had occurred, Shepstone felt the danger 
so acutely that he sent a message to Cetewayo, the Zulu 
chief, warning him that British annexation was about to 
be proclaimed and that invasion of the Transvaal would 
not be tolerated. To this warning Cetewayo, who, encour- 
aged by the defeat of the Boers at ftccocoeni’s hands, had 
already gathered his warriors together, replied : “ I thank 
my father Somtseu [Shepstone] for his message. I am 
glad that he has sent it, because the Dutch have tired me 
out, and I intended to fight with them . . . and to drive 
them over the Vaal.” ... A still further reason for Shep- 
stone’s annexation, given by Sir Bartlo Frere, was that 
Burgers had already sought alliance with Continental 
Powers, and Shepstone had no reason to doubt that if 
Great Britain refused to interfere, Germany would inter- 
vene. The only military force at Shepstone’s command at 
the time of annexation was twenty-five policemen, and it 
is quite certain that, apart from the attitude of President 
Burgers,. which cannot be said to have been one of active 
opposition, a large number, probably a majority of the 
Boers, accepted the annexation with complacency. Burgers 
himself left the Transvaal a disappointed, heart-broken man, 
and a deathbed statement published some time after his 
decease throws a lurid light on the intrigues which arose 
both before and after annexation. Ho shows how, for 
purely personal ends, Mr Kruger allied himself with 
the British faction who were agitating for annexation, 
and in order to undermine him and endeavour to gain 
the Presidency, actually urged the Boers to pay no taxes. 
However this may be. Burgers was crushed, but as a con- 
sequence the British Government and not Mr Paul Kruger 
was, for a time at least, master of the Transvaal. In view 
of his attitude before annexation, it was not surprising that 
Mr Kruger should be one of the first men to agitate against 
it afterwards. The work of destructioTi had gone too far. 
The plot had miscarried. And so Kruger and Jorissen, by 
whom he was accompanied, were the first to approach Lord 
Carnarvon with an appeal for revocation of the proclama- 
tion. To this request Lord Carnarvon’s reply was tliat 
the act of annexation was an irrevocable one. Unfortu- 
nately, the train of events in England favoured the 
intrigues of the party who were bent on getting the 
annexation cancelled. In 1878 Lord Carnarvon re.signed, 
and there were other evidences of dissension in the British 
cabinet. 

Mr Kruger, who since the annexation had held a 
aalaiied appointment under the British Government^ 


again became one of a deputation to England. On this 
occasion Sir T. Shepstone not unnaturally determined to 
dispense with his further services as a Government servant, 
and terminated the engagement. In the beginning of 
1879 Shepstone was recalled and Colonel Owen Lanyon, 
an entire stranger to the Boers and their language, was 
appointed his successor as administrator in the Transvaal. 
In the meantime, the Zulu forces which threatened the 
Transvaal had been tinned against the British, and the 
disaster of Isandhlwana occurred. Rumours of British 
defeat soon reached the Transvaal, and en- 
couraged the disafie(‘ted party to become still 
bolder in their agitation against British rule, 

Thus Sir Bartle Frere wrote at the time: 

“All accounts from Pretoria represent that the great 
body of the Boer population is still under the belief 
that the Zulus are more than a match for us, that our 
difficulties are more than wo can surmount, and that the 
present is a favourable opportunity for demanding their 
independence.” In April Frere vi.sitod Pretoria and con- 
ferred with the Boers. Ho assured them that they might 
look forward to complete self-government under the Crown, 
and at the same time urged them to sink political differ- 
ences and join hands with the British against their common 
enemy, the Zulus. The Boers, however, continued to agi- 
tate for comjdoto independence, and with tlie honourable 
exception of Piet Uys, a gallant Boer leafier, and a small 
baml of followers, who assisted Colonel Evelyn Wood at 
Hlobani, the Boers held entirely aloof from the confiict 
wuih the Zulus, a campaign whic;h cost Great Britain 
many lives and jB 5,000,000 before the Zulu power was 
finally broken. In June Sir Garnet Wolseley went to 
South Africa as commander of the forces against the 
Zulus, and as High Commissioner “for a time,” in 
place of Sir Bartle Frere, of the Transvaal and Natal. 
After the settlement of the Zulu question, Sir Garnet 
Wolseley proceeded to Pretoria and immediately organixed 
an expedition agaiiHt tlie old Transvaal enemy Secocooni, 
who throughout the Zulu campaign had been acting 
under the advice of Cetewayo. Secocoeui*s stronghold 
was captured and his forces disbanded. 

It will bo seen from this review of the events follow- 
ing annexation that the first work accomplished, over 
and above establishing a solvent and responsible Govern- 
ment in the country, was the d(!molition by the British 
of the two native foes who for so long had harassed 
the Boers, In speaking, after the conclusion of the 
native wars, on the question of the revocation of the Act 
of annexation, Sir Garnet Wolseley assured the Boers at a 
public gathering that so long as the sun shone the British 
flag would fly at Pretoria. In May lcS80 he returned to 
England. Meanwhile events in Great Britain had once more 
taken a turn which gave (mcouragement to the disaffected 
Boers. Already in November 1879 Gladstone had con- 
ducted his Midlothian campaign. In his speeches he 
denounced in the strongest terms the annexation which 
had been carried out by the Beaconsfield Government. 
Referring to Cyprus and the Transvaal, he went so far as 
to say, “If those acquisitions were as valuable as they 
are valueless, I would repudiate them, because 
they were obtained by means dishonourable to jyiroimd^ 
the character of our country.” Expressions «/oire*« 
such as these were translated into Dutch and 
distributed among the Boors by some of their 
leaders, and it is impossible not to admit that they exer- 
cised a good deal of influence in fanning the agitation foi 
retrocession already going on in the Transvaal, bo keenly 
were the Midlothian speeches appreciated by the Boers 
that the Boer committee wrote a letter of thanks to Mr 
Gladstone, and expressed the hope that, should a change 
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in the Qovernment of Great Britain occur, “ the injuatice 
done to the Transvaal might find redress.” In April 1880 
this change in the British Government did occur. Glad- 
stone became Prime Minister, and shortly afterwards 
Frere was recalled. Could events be more auspicious 
for the party seeking retrocession? If words in the 
mouth of an ex-minister at election-time meant any- 
thing, retrocession could only be a matter of time. 
The loyalists, not only in the Transvaal, but through- 
out South Afric^a, were disheartened and disgusted. 
The retrocession party in the Transvaal redoubled their 
efforts and their appeals. They were not destined to 
meet with such immediate success as the British premier’s 
speeches, delivered during the heat of an election, very 
naturally led them to anticipate. On being directly 
appealed to by Kruger and Joubert, Mr Gladstone replied 
that the liberty which they sought might bo “ most easily 
and promptly conceded to the Transvaal as a member of 
a South African Confederation.” This was not at all what 
was wanted, and the agitation continued. Meanwhile in 
the Transvaal itself, concurrently with the change of 
Prime Minister and High Commissioner, the Adminis- 
trator, Colonel Lanyon, began vigorously to enforce 
taxation among the Boers. Men who would not pay 
taxes to their own appointed governments, and who were 
daily expecting to be allowed to return to that condi- 
tion of anarchy which they had come to regard as the 
normal order of things, were not likely to respond 
willingly to the tox-gatheror’s demands. That many of 
them refused payment in the circumstances which existed 
was natural. 

In Novemljer matters were brought to a head by 
B^zuidenhout’s waggons being seized in respect of the 
non-payment of taxes, and promptly retaken from the 
sheriff by a party of Boers. Lanyon began to recognize 
that the position was becoming grave, and wired to 
Sir George Colley, the High Commissioner of 
South-East Africa, for military aid. This, how- 
was not immediately available, and the 
Boers in public meeting at Paardekraal resolvfHi 
once more to proclaim the South African Ilopublic, 
and in the meantime to appoint a triumvirate, con- 
fdsting of Kruger, Pretorius, and Joubert, who were to 
act as a provisional government. Within threes days 
of the Paardekraal meeting a letter was sent to the 
Administrator demanding llie keys of the Government 
offices within forty-eight hours. Hostilities forthwith 
began, and then followed a scries of tlio most dististrous 
skirmishes, the most contradictory and most vacillating 
changes of policy, which have ever ombarrassed a inilitaiy 
force or discredited a Government. No outbreak or re- 
bellion ever occurred luidor more anomalous conditions. 
While the Administrator and High Commissioner “wore 
endeavouring to carry out with very inadequate resources 
the declared policy of the British Government and their 
own instructions, continual pressure was being put on the 
British Prime Minister, not only from the insurgent Boers, 
but from hia own followers, to carry out the policy he had 
avowed while out of office, and to grant the retrocession 
of the country. But it was not until Great Britain w^as 
suffering from the humiliation of defeat that the Premier 
was convinced that the time for granting that retrocession 
had arrived. The first shots fired were outside Potchef- 
stroom, which was then occupied by a small British garrison, 
who, aided by the loyal inhabitants of the town, success- 
fully sustain^ a siege of the place until after the close 
of the war. On 2Dth December a small body of some 
240 men, chiefly belonging to the 94th Regiment, while 
marching from Lydenburg to Pretoria, were surjirised and 
cut up by the Boer forces. Half the men were killed and 
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wounded, the other half, including some officers, were 
taken prisoners. Of tiie prisoners, Captains Elliott and 
Lambed were subsequently treacherously shot by Hie 
Boers while crossing a stream, after th^y had been re- 
leased on parole. In the meantime Pretoria, Rustenbur^^ 
Lydenburg, and other smaller towns had been placed in a 
position of defence under the directions of Colonel Bellaira^ 
who remained in command at Pretoria, the gartrison con- 
sisting of a small number of troops and the loyal in- 
habitants. Sir George Colley, with about 1400 men, 
marched towards the Transvaal frontier, but before reach- 
ing it he found, on 24th January 1881, that the Boers 
hfiS already invaded Natal and occupied Lang’s Nek. 
He pitched his camp at Ingogo. Having been defeated 
at Lang’s Nek, and suffered considerable loss 
in an engagement near Ingogo, Colley took a 
force to the top of Majuba, a mountain over- 
looking the li^r camp and the Nek. He went up 
during the night, and in the morning was attacked and 
overwhelmed by the Boers (February 27). Of the 654 
men who constituted the British force on Majuba, 92 were 
killed and 134 wounded, Sir George Colley himself being 
amongst tlic slain. 

Ten days previous to the disaster at Majuba, Sir Evelyn 
Wood had arrived at Newcastle with reinforcements. On 
Colley’s death he assumed command, and on 6th March 
concluded un armistice witli Joubert at Lang’s Nek. 
Lord Kimberley then telegraphed offering an amnesty to 
the Boers. Gladstone announced in Parliament that an 
opportunity for a settlement of affairs in the Transvaal 
had arisen. On 6th March the terms of peace were 
arranged l)etween the Boers and Sir Evelyn Wood. The 
most im{>ortant of these terms were, that the Transvaal 
should have complete sedf-govemmont under British 
suzerainty, and that a British Resident should be stationed 
at Pretoria. The trciaty of peace practically conceded all 
that the Boers demanded, and w'as never regarded as 
anything else than surrender either by the Boers or 
the loyalists in South Africa. It had hardly been con- 
cluded when Sir Frederick Roberts arrived at the Cape 
with 10,000 trooi>s, and after s])ending forty-eight hours 
there returned to England. 

In the meantime, wliile the English general was making 
a treaty under the instructions of British ministers on 
the frontier, the beleaguered garrisons of Pretoria, Potchef- 
stroom, and other smaller towns were stoutly and gal- 
lantly bolding their own. The news of the surrender 
reached Pretoria through Boer sources, and when first 
received there was laughed at by the garrison and inhabi- 
tants as a Boer joke. When the bitter truth was at length 
realized, the British flag was dragged through the dust 
of Pretoria streets by outraged Englishmen. At Potchef- 
stroom the garrison under Colonel Wiiisloe were hard pressed. 
During the siege a third of their number had been killed 
and wounded. The Boer commander, Cronje, was duly 
informed of the armistice by his leaders, but in spite of 
this knowledge continued the siege for ten days after- 
wards, until Winsloe and his little band were compelled 
to surrender. In May the terms of settlement 
already agreed upon wore drawm up at Pretoria 
in the form of a convention and signed. The ##^2^*** 
preamble to the Pretoria Convention of 1881 
contained in brief but explicit terms the grant of self- 
govenmient to the Boers, subject to British suzerainty. 
In later years, when the Boers desired to regard the 
whole of this convention (and not merely the articles) 
as cancelled by the London Convention of 1884, and 
with it the suzerainty which was only mentioned in the 
preamble, Mr Chamberlain pointed out that if the 
preamble to this instrument were considered cancelled^ 
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BO also would the grant of self-govwnment be cancelled 
The Pretoria ConYention contained thirty-three articles. 
The most important of these reserved to Her Majesty 
control of the external relations of the said State, 
iadading the condusion of treaties and the conduct of 
diplomatic intercourse with foreign Powers,” and the right 
to inarch troops through the Transvaal. The boundaries 
of the state were defined, and to them the Transvaal was 
strictly to adhere. 

The retrocession of the Transvaal was a. terrible blow to 
the loyalists. The Bders, on the other hand, found them- 
selves in better plight than they had ever been before. 
Their native foes Cetewayo and Secocoeni had been 
crushed by British forces ; their liabilities were consoli- 
dated into a debt to Great Britain, to be repaid at con- 
venience and leisure — as a matter of fact, not even in- 
terest was paid for some time. If ever a small state was 
well treated by a large one, the Transvaal was so in the 
retrocession of 1881. Unfortunately, this magnanimity 
was forthcoming after defeat. It appeared as though 
a virtue had been made of a necessity, and the Boers 
never could regard it in any other light. 

The new Yolksraad had scarcely been returned, and 
Mr Kruger elected President, before a system of Govern- 
ment concessions to private individuals was 
HSimT These concessions, in so far as they 

prejudiced the commerce and general interests 
of the inhabitants, consisted chiefly in the granting 
of monopolies. Among the first monopolies which 
were granted in 1882 was one for ilie manufacture of 
spirituous liquor. The system continued steadily down 
to 1899, by which time railways, dynamite, sjiirits, iron, 
sugar, wool, bricks, jam, paper, and a nuinlxsr of other 
things were all of them articles of monopoly. In 1882 
also began that alteration of the franchise law which 
subsequently developed into positive exclusion of all but 
the original Boer burghers of the country from the fran- 
chise. In 1881, on the retrocession, full franchise rights 
could be obtained after two years’ residence ; in 1882 the 
period of residence was increased to five years. ^Teanwhile 
the land-hunger of the Boors became stimulated rather 
than checked by the regaining of the independence of their 
country. On the western border intrigues were already 
going on with petty tribal chiefs, and the Boers drove out 
a portion of the Barolongs from their lauds, setting up 
the so-called republics of Htellaland and Goslion (see 
Bkchuanaland). This act called forth a protest from Lord 
Derby, the minister chiefly res 2 X)nsiblo for the Pretoria 
Convention, stating that he could not recognize the right 
of Boer freebooters to set uj» governments of their ovrn 
on the Transvaal borders. This protest, however, liad no 
effect upon the freebooters, who issued one proclamation 
after another until in November 1883 they united the 
two new republics under the title of the “United States 
of Stellaland,” Simultaneously with this “ irresjKjnsiblo ” 
movement for expansion, President Kruger, having found 
the policy of putting pressure ujicn Great Britain so suc- 
cessful, preceded to London to interview Lord Derby 
and endeavour to induce him to dispense with the 
suzerainty, and to withdraw other clauses in tlie Pretoria 
Convention on foreign relations and natives, which 
were objectionable from the Boer jwint of view*. More- 
over, Kruger significantly requested that the term “ South 
African Bepublic” should be suVjstituted for Transvaal 
Btete. 

The result was the London Convention of 1881. In 
this document a fresh set of articles was substituted 
for those of the Pretoria Convention of 1881. In the 
Bjrticles of the new convention the boundaries w^ere once 
mote defined, and to them the Transvaal was bound 


“ strictly to adhere.*' In what followed it must always 
be remembered that Lord Derby began hy emphatically 
rejecting the first Boer draft of a treaty on the 
ground that no treaty was possible except bo- 
twiHJii equal sovereign states. Moreover, it is tion^t884. 
undeniable that Lord Derby acted ^ though 
he was anxious to appear to giving the Boors what they 
w^anted. He would not formally aMish the suzerainty, 
but he was 'willing not to mention it; and though, as 
before stated, in substituting now articles for those of the 
Pretoria Convention he left the preamble untouched, he 
avoided anything which could commit the Boer delegates 
to a formal recognition of that fact. On the otlier hand, 
ho was most indignant when in the House of Lords he 
was accused by Lord Cairns of impairing British interests 
and relinquishing the Queen’s suzerainty. Ho declared 
that he had preserved the thing in its substance, if he had 
not actually U80<3 tlio word ; and this view of the matter 
was always officially maintained in the Colonial Office 
(which, significantly enough, dealt with Transvaal affairs) 
whatever the political 2 )arty in power. Unfortunately, 
tho timid way in w'hich it was done made as ineffaceable 
an impression on Mr Kruger even as the surrender after 
Maju^. Article 4 stated: “Tlie South African lle- 
I)ublic W'ill conclude no treaty or engagement with any 
state or nation other than the Orange Free State, nor 
with any native tribe to the eastward or westward of 
the Bepublic, until the same has been ap 2 >roved by Her 
Majesty the Queen.” The other article to which tlie 
greatest interest was subsequently attached "was Article 
14 : — “All persons, other than natives, conforming them- 
selves to the laws of tho South African Bepublic (a) will 
have full liberty, willi their families, to enter, travel, or 
reside in any i)art of tho South African Republic ; {h) they 
will bo entitled to hire or possess houses, manufactories, 
warehouses, shops, and premises ; (c) they may carry on 
their commerce either in person or by any agents whom 
they may think fit to employ ; (d() they will not be subject, 
in resi)ect of their persons or property, or in resi^ect of 
their commerce or industry, to any taxes, whether general 
or local, other tlian those w^hich are or may be imposed 
ui>on citizens of tlio said Roj^ublic.” 

As the freebooters continued their operations in 
Bochuanaland, Sir Hercules Robinson des])atched tho 
Rev. J. Mackenzie to adjust matters and if nccessaiy 
“ to order the cyectraont of the i)erson8 now tresi)aKsing 
at Rooi Grond” (see Bechu ana land). Mr Mackenzie 
met with but j>artial success, and Mr Rliodes was sent to 
succeed liim, but the latter equally failiid to bring about a 
settlement. Meanwliile President Kruger “provisionally ” 
proclaimed and ordained, “ in the interests of humanity,” 
that the territory in disjmto should under 
the protection of the South African Republic. BeebuMM- 
Public protests were made in Cape Town and 
throughout the Colony against this last act of 
aggression, and in October 1884 Sir Charles Warren 
was despatched by the British Government to “i»aci- 
ficate” and “hold the country” pending furtiK*.! in- 
structions. Theroiqion President Kniger witlidrew }iis 
proclamation, and on Sir Charles Warren’s arrival 
met him and endeavoured to i)er8uade him from jin)- 
ceeding. Sir Charles Warren subsequently broke U]) 
the freebooters* two states, and occu|)ied the country 
without a shot being fired. The expedition cost Great 
Britain a million and a half, but tlio attemi»t at farther 
extension westwards was foiled. At the eastcTu border 
a similar jxdicy was follow’od by the Boers, and in this 
instance with more success. Following uj) the downfall 
of the Zulu power after the British conquest in 1879, 
several parties of Boors began intriguing with tho jiotty 
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and in January 1883, in the presence of 10,000 
ZuluS| they proclaimed Dinizdu, the son of Cetewayo, to 
be kinff of Zululand (see Zululato), As a “reward” 
for their services to the Zulus, the Boers then took over 
from them a tract of country in which they established a 
“New ^public.” Encouraged by success, the Boer 
claims were extended until at the end of 1885 they 
claimed a^ut three-fourths of the whole Zulu territory. 
In 1886 the “New Republic,” with limits considerably 
narrowed, was recognis^ by Great Britain, and the 
territory became incorporated with the Transvaal in 1888. 
Their eastern boundary, in the teeth of the spirit of the 
conventions, and with but scant observance of the letter, 
was by this means eventually considerably extended. A 
similar policy eventually brought Swaziland almost 
entirely under their dominion (see Swaziland), 

Meanwhile, events occurring within the state au^red ill 
for the future of the country. In 1884 a concession to a 
number of Hollander and German capitalists of all rights 
to make railways in the state led to the formation of the 
« Netherlands Railway Company. This com- 

^ 9 V 9 iopm^ pany, which was not actually floated till 1887, 
tamtMt was destined to exercise a disastrous influence 
Ooitf la» Mpon the fortunes of the state. Gold digging, 
4u9try. which had commenced with the discovery in 
1869 of the Zoutpansberg and Lydenburg gold-fields, 
had hitherto enjoyed in the Transvaal but a precarious 
existence. In 1883 the discovery of Hoodie's Reef near 
the Kaap Valley led to a considerable influx of diggers 
and prospectors from the colonies and Europe, and by 
1884 the Sheba Mine had been opened up and Barber- 
ton, with a population of 5000 inhabitants, sprung into 
existence. In 1886 the Rand gold-fields, which had just 
been discovered, were proclaimed and Johannesburg was 
founded. From that time the gold industiy mado steady 
progress until the Rand gold mines pvx)ved the richest and 
most productive gold-field in the world. As the industry 
prospered, so did the European jK)pulation increase. The 
revenue of the state went up by leaps and bounds. In 
1882 it was £177,407 ; in 1889, £1,577,445 ; in 1896, 
£3,912,095. At the end of 1886 Johannesburg consisted 
of a few stores and some few thousand inhabitants. In 
October 1896 the Sanitary Board census estimated the 
population as 107,078, of whom 50,907 were Europeans, 
The wealth which was pouring into the Boor state coffers 
exceeded the wildest dreams of President Kruger and his 
followers. Land went up in value, and farms, many of 
them at comparatively remote distances from the actual 
gold-fields, were sold at enormously enhanced prices. In 
fact, BO attractive did this sale of land become to the 
Boors that they eventually parted with a third of the 
whole land area of the country to Uitlander purchasers. 
Yet in spite of the wealth which the industry of the Uit- 
landers was bringing both to the state and to individuals, 
a policy of rigid political exclusion and restriction was 
adopted towards them. 

An attempt was made in 1888, after the conference held 
between Cape Colony, the Orange Free State, and Natal, 
to induce tlie Transvaal to enter the Customs Union, 
Kruger would have none of it. His design at this time 
was ultimately to bring the whole of the external trade of 
the state, which was growing yearly as the gold industiy 
developed, through Delagoa Bay and over the Netherlands 
Railway (see Obanoe River Colony and Cape Colony). 
RalailonB hostility towards Gxmt Britain and even 
withSm Colony led him to adopt a commercial 

fBtat policy both narrow and prejudicial to the in- 
terests of the gold industry. In 1888^ Sir 
John Brand, President of the Free State, who 
had always been an enlightened advocate of civilization 


and friendly relations with Great Britain, died. He was 
succeeded in 1889 by Mr Reitz. In the appointment of 
Mr Reitz, President Kruger recognized a new opportunity 
of endeavouring to cajole the Free State. While Brand 
was alive he had arranged, in the teeth of the strongest 
protests from Mr Kruger, that the Cape railway should 
extend to Bloemfontein and subsequently to the Vaal 
river. President Kruger now endeavoured to bind the 
future railway policy of the Free State, and induced the 
Free State to agree to a treaty whereby e^h state bound 
itself to help the other whenever the independence of 
either should be threatened or assailed, unless the 
cause of quarrd was, in the eyes of the state called in 
to assist, an unjust one. This was the thin end of 
the wedge, which in Brand's time President Kruger 
had never been able to insert into the affairs of the Free 
State. 

President Kruger now turned his attention to finding a 
seaport, and was only prevented from doing so by the 
British annexation of Tongaland, which barred ottgap- 
his progress in that direction. In 1890 a feel- ehicmi 
ing of considerable irritation had grown up raaMa- 
among the Uitlanders at the various mono- 
polios, but particularly at the dynamite monopoly, 
which pressed solely and with peculiar severity upon 
gold-miners. Requests for some consideration in the 
matter of the franchise, and also for a more liberal com- 
mercial policy in the matter of railways, d 3 mamite and 
customs dues, began to bo made. In response Kruger 
resorted to the most sweeping alteration in the franchise 
law. Ho enacted that the period of qualification for the 
full franchise should now be raised to ten years instead of 
five. He at the same time instituted what was called a 
second chamber, the franchise qualifications for which 
were certainly less, but which was not endowed with any 
real power. During this year Kruger visited Johannes- 
burg, and what was known as “ the flag incident ” occurred. 
He had by this time rendered himself somewhat un- 
popular, and in the evening the Transvaal flag, which flew 
over the landdrost's house, was pulled down. This in- 
censed Kruger so much that for many years ho continued 
to quote it as a reason why no consideration could be 
granted to the Uitlanders. 

In 1891 the Transvaal attempted its last border raid 
before the war of 1899. The Banjailand trek was or- 
ganized, The trekkers intended forcibly to annex a 
portion of the British South Africa Company's terri- 
tory. The High Commissioner protested, and Hie Presi- 
dent prohibited the trek, but the trekkers were not 
finally turned back until they were opposed by the 
British South Africa forces under Dr Jameson and Colonel 
Goold-Adams. 

In 1892 the Uitlanders be^n to feel that if they were 
to obtain any itdress for their grievances some combined 
constitutional action was called for, and the 
first reform movement began. The Transvaal 
National Union was formed. This consisted 
at the outset chiefly of mercantile and professional men 
and artisans. The mining men, especially the heads of 
the larger hous'^.s, did not care at this juncture to run the 
rii^ of poliH X agitation. The Hon. J. Tudhope, an ex- 
minister ir me Cape Government, was elected chairman 
of the Union. The objects of tMs body were avowed 
from the outset. They desired equal rights for all citizens 
in the state, the abolition of monopolies and abuses, to- 
gether with the maintenance of the state’s independence. 
In the furthering of this policy the Uitlander leader, Mr 
Tudhope, was supported by Mr Charles Leonard and his 
brother Mr James Leonaid, who at one time had dis- 
tinguished himself as attorney-general of Cape Colony. 
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Both the Leonarda^ as well as many of their followersi 
were South Africans by birth. They, in common with 
the great bulk of the Uitlanders, recognised that the 
state had acquired its independence, and had every right 
to have that independence inspected. They neither sought 
nor desired to see it abolished. But they asserted that a 
narrow and retrogressive policy, such as Kruger was fol- 
lowing, was the very thing to endanger that independence. 
The soundness of these views and the legitimacy of Uit- 
lander aspirations were recognised by a few of the most 
enlightened men among'lhe Boer officials at Pretoria. Some 
prominent burghers even spoke at Uitlander meetings in 
favour of the Uitlander requests. At a later date, Chief 
Justice Kotze when on circuit warned the Boers that in its 
retrogressive action the Boer Gk>vernment was undermining 
the gr(mdwet or constitution of the state. It soon became 
evident that one course, and one only, lay open to President 
Kruger if he desired to avert a catastrophe. It was to meet 
in a friendly spirit those men who had by their industry 
converted a poor pastoral country into a rich industrial one, 
who represented more than half the inhabitants, who paid 
more than three-fourths of the revenue, and who were 
anxious to join him as citizens, with the rights of citizen- 
ship. He chose a course diametrically opposite. In an 
interview accorded to seven delegates from the National 
Union, who visited him in 1892, with regard to reforms, 
he told Mr Charles Leonard to ^*go back and tell your 
people that I shall never give them anything. I shall 
never change my policy. And now let the storm burst.” 
In 1894 there occurred an incident which not only in- 
censed the Uitlanders to fury, but called for 
Coumw British intervention. A number of British 
iMlthit, subjects resident in the Transvaal, in spite 
of their having no political status, were com- 
mandeered for compulsory service to suppress a native 
rising. This led to a })rotest, and eventually a visit 
to Pretoria, from Sir Henry Loch. In the negotia- 
tions between Sir Henry Loch and President Kruger 
which followed, President Kruger at length agreed to 
extend “ most favoured nation ” privileges to British 
subjects in reference to compulsory military service, and 
five British subjects wlio had been sent as prisoners to 
the front were released. This result was not, however, 
achieved before President Kruger had done his utmost to 
induce Sir Henry Loch to promise some revision in favour 
of the Transvaal of the London Convention. Following 
this incident came a further alteration in the franchise 
law, making the franchise practically impossible to obtain. 
At a banquet given in honour of the German Emperor's 
birthday in Pretoria in January 1895, Kruger 
mrtrnSoB, glowing terms to the friendship of 

Germany for the Transvaal, which in the future 
was to be more firmly established than ever. This speech 
was public evidence of what was known to be going on 
behind the scenes. The German consul at Pretoria at 
this juncture was a volatile, sanguine man, with visionaiy 
ideas of the important part Germany was to play in the 
future as the patron and ally of the South African Republic, 
and of the extent to which the Bismarckian policy might 
go in abetting an anti -British campaign. Whether he 
deceived himself or not, he led President Kruger and the 
Boers to believe that the Kaiser was prepared to go to 
almost any length in support of the Transvaal if an 
opportunity occurred. His infiueiice was an undoubted 
factor in the Kruger policy of that time. 

A minor incident early in 1895 served to mark the 
truculent attitude which the Boer Government had come 
to adopt towards the Uitlander population at Johan- 
nesburg. The Netherlands Railway had at length, very 
late in the day, completed their line from the Delagoa 


Portuguese frontier to Pretoria. To the official banquet in 
honour of the event invitations were issued to the Hi^ 
Commissioner and a host of minor Government officials 
in Pretoria. To the large commercial and mining houses 
in Johannesburg, to the men who had built up that very 
commerce which the new railway was built to carry, no 
invitations were sent. The Uitlanders were ignored. The 
Dela^a Bay Railway now being completed, Kruger 
termined to take steps to bring the Rand traffic over it 
The Netherlands Railway began by putting a 
prohibitive tariff on goods from the Vaal river 
(see Capk Colony). Not to be coerced in this 
manner, the Rand merchants proceeded to bring their 
goods on from the Vaal by waggon. Kruger then 
closed the drifts (or fords) on the river by which the 
waggons crossed. He only reopened them after the receipt 
of what was tantamount to an ultimatum on the subject 
from Great Britain. 


At this time the Uitlanders formed a majority of the 
population, owned half the land and nine-tenths of the 
property, and they were at least entitled to a hearing 
When in August they forwarded one of their many peti 
tions praying for redress of their grievances and an exten- 
sion of the franchise, their petition with over 
thirty-five thousand signatures was rejected 
with jeers and insult. One meml)er of the iJowmMir 
Road, during a debate in the Chamber, called 
upon the Uitlanders to “come on and fight” for their 
rights if they wanted them. The words, it is true, weie 
but the utterance of an individual Raad member, but 
they were only a shade less offensive than these used by 
President Kruger in 1 892, and they too accurately described 
the attitude of the Boor executive. In Septenjber a com- 
bined meeting of the Chambers of Mines and Commerce 
was held at Johannesburg, and a letter on various matters 
of the greatest importance to the mining industry and 
community at Johannesburg was addressed to the Boer 
executive. It was never vouchsafed an answer. Men of 


any spirit among the Uitlanders wore oxasi)erated beyond 
measure. Their position was not merely unjust ; it was 
humiliating. What the next step should 1x5 was freely 
discussed. It was easy to propound the question, im- 
possible to answer it. Some urged an appeal to the 
Imperial Government; but others, especially men of 
colonial birth and experience, objected that they would be 
leaning on a broken i*eed. That men who had stUl the 
memory of Majuba in their hearts should have felt mis- 
giving is not to be wondered at. At this juncture came 
overtures to the leading Uitlanders from Mr Rhodes and 
Dr Jameson, leading to the Jameson Raid. To 
one or two men this scheme, subsequently known 
as the Jameson Plan, had been revealed earlier 
in the year, but to the majority even of the 
small group of leaders it was not known till October or 
November 1895. The proposition came in a tempting hour. 
Mr Rhodes and Dr Jameson, after considerable delil)eration, 
came to the conclusion that they might advantageously 
intervene between Mr Kruger and the Uitlanders. They 
induced Mr Alfred Beit, who was an old i)ersonal friend 
of Mr Rhodes, and also largely interested in the Rand 
gold mines, to adopt this view and to lend his co-operation. 
They then submitted their scheme to some of the Uitlander 
leaders. Between them it was arranged that Dr Jameson 
should gather a force of eight hundred men on the Tran^ 
vaal border; that the Uitlanders should continue their 
agitation ; and that, should no satisfactory concession be 
obtained from President Kruger, a combined movement 
of armed forces should be made against the Government. 
The arsenal at Pretoria was to be seized ; the Uitlanders in 
Johannesburg were to rise and hold the town. Jameson 
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was to make a rapid marck to Johannesburg. The various 
movements were to be started simultaneously. Meanwhile, 
in order to give Mr Kruger a final chance of making con- 
cessions with a good grace, and for the purpose of stating 
the Uitlander case to the world, Mr Leonaid, as chairman 
of the National Union, issued a historic manifesto, which 
concluded as follows ; — 

We have now only two questions to consider : (a) What do we 
want ? (6) How shall we get it ? I have stated plainly what out 
grievances are, and 1 shall answer with equal directness the ques- 
tion, What do we want ? We want : (l) the establUhtnent of 
this Kepublic os a true Republic ; (2) a grondwet or constitution 
which shall be fi-amed by competent persons selected by representa- 
tives of the whole people and framed on lines laid down by them — 
a constitution which ^all be safe^rded against hasty alteration ; 
(8) au equitable franchise law, ana fair representation ; ( 4 ) equality 
of the Dutch and English lan^ages ; (5) responsibility to the heads 
of the i^reat doiiartments of the Lomalature ; (6) removal of religious 
disabilities ; (7) indeiiendenoe of tno courts of justice, with adequate 
and secured remuneration of the judges ; (8) liberm and oompre- 
liensive education ; (9) efHoient Civil Bervice, with adeauate pro- 
vision for pay and ^nsion ; (10) free trade in South African 
])roduots. Tiiat is what we want There now remains the 
question which is to be put before you at the meeting of the 
6tli Januaxy, viz., How shall we pt it f To this question I shall 
expect from you an answer in plain terms according to your de- 
liberate judgment. 

The Jameson conspiracy fared no worse and no better 
than the great majority of conspiracies in history. It 
failed in its immediate object. Dr Jameson did not 
obtain more than five hundred men. Johannesburg had 
the g]*catest difficulty in smuggling in and distributing 
the rifles with which the insurgents wore to Vie anned. 
The scheme to seize the Pretoria fort had to be abandoned, 
as at the time fixed Pretoria was thronged with Boers. 
Finally, to make confusion worse confounded. Dr Jameson, 
becoming imiiatient of delay, in spite of receiving direct 
messages from the loaders at Johannesburg telling him 
on no account to move, marched into the Transv^ on 
the day which had been provisionally decided on. 

The policy of delay in the execution of the plot which 
the Uitlander leaders found themselves comjiell^ to adopt 
determined by a variety of causes. Apart from the 
difficulty of obtaining arms, a serious question arose at the 
eleventh hour which filled some of the Uitlanders with 
mistrust. The reform leaders in the Transvaal, down to 
and including the Johannesburg rising, had always recog- 
nized as a cai^inal principle the due observance and main- 
tenance of the independence of the state. From Cajie Town 
it was now hinted that the movement in which Dr Jameson 
was to co-operate should, in Mr Rhodes’s view, lie carried 
out under the British flag. A meeting of Uitlander leaders 
was hastily summoned on 25th December. Two messengers 
were that night desimtehed to interview Mr Rhodes, who 
then gave the assurance that he approved of the republican 
flag. Meanwhile, on 29th December, Dr Jameson bad 
started, and the news of his having done so reached 
Johannesburg from outside sources. A number of leading 
citizens wore at once formed into a reform committee. In 
the absence of Mr Charles Leonard, who had 
^ *^® delegates to Cape Town 

§UMma^ io interview Mr Rhodes, Mr Lionel Phillips, a 
JslMwaaf partner in Messrs Eckstein & Co., the laigest 
ndning firm on the Rand, was electi^ chairman. 
Mr Phillips had been for throe years in suc- 
cession chairman of the Chamber of Mines, and he had 
pendstontly for several years endeavoured to induce Presi- 
dent Kruger to take a reasonable view of the requirements 
of the industiy. He was a man of marked ability and 
energy, and eqjoyed the confidence of the great majority of 
the Uitlanders. Under the supervision of the reform com- 
mittee, such arms as had bera smuggled in were now 
distributed, and Colonel Frank Rhodes was given charge 


of the armed men. The canteens were (doi^ in the towns 
and along the mines. A large body of mlioe was enrolled, 
and order was maintained throughout the town. On 2nd 
January 1896 Dr Jameson, who found himself at Doom- 
kop in a position surrounded by Boers, surrenderecL Dr 
Jameson and his men were conveyed to Pretoria as prisoners, 
and subsequently handed over to the High Commissioner. 
The whole of the reform committee (with the exception of 
a few who fled the country) were arrested on a charge of 
high treason and imprisoned in Pretoria ; they we;^ then 
brought up for preliminary examination in the Raadzaal, 
and committed for trial. In April, at the trial, the four 
leaders — Mr Lionel Phillips, Colonel Frank Rhodes, Mr 
J. H. Hammond, and Mr George Farrar, who in conjunc- 
tion with Mr Charles Leonard had made the arrangements 
with Dr Jameson — were sentenced to death, the sentence 
l)eing after some months’ imprisonment commuted to a 
fine of £25,000 each. The rest of the committee were 
each sentenced to two years’ imprisonment, £2000 fine 
or another year s imprisonment, and three years’ banish- 
ment. This sentence, after a month’s incarceration, was 
also commuted. The fine was exacted, and the prisoners, 
with the exception of Woolls Sampson and Karri Davis, 
were liberated on undertaking to abstain from politics for 
three years in lieu of banishment. Messrs Sampson and 
Davis, refusing to appeal to the executive for a recon- 
sideration of their sentence, were retained for over a year. 
At a later date both of them, as well as several of their 
reform colleagues, served gallantly in the Imperial Light 
Horse during the war. 

Sir Hercules Robinson was unfortunately in feeble health 
at the time^ and having reached Pretoria on the 4th of Jan- 
uary, he had to conduct negotiations under great physical 
disadvantage. He had no 8(M>ner learnt of the Raid in Caj )0 
Town than he issued a i^roclamation through Sir Jacobus 
de Wet, the British Resident at Pretoria, warning all 
British subjects in Johannesburg or elsewhere from aiding 
and al>etting Jameson. This was freely distributed 
among the public of Johannesburg. While in Pretoria 
the High (^mmissioner in the first instance addressed 
himself to inducing Johannesburg to lay down its arms- 
Ho telegraphed to the reform committee that President 
Kruger had insisted “ that Johannesburg must lay down 
arms unconditionally as a precedent to any discussions 
and consideration of grievances.” On the following day, 
7th January, Sir Hercules telegraj^hcd again through the 
British Agent, who was then at Johannesburg, saying: 
" That if the Uitlanders do not comply with my request 
they will forfeit all claims to sympathy from Her 
Majesty’s Government and from British subjects through- 
out the world, as the lives of Jameson and the prisoners 
are now practically in their hands.” The two thousand 
odd rifles which had been distributed among the Uit- 
lauders were then given up. With regard to the induce- 
ments to this step urged upon the reform committee by 
the High Commissioner, it is only necessary to say with 
reference to the first that the grievances never were con- 
sidered, and with reference to the second it subsequently 
appeared that one of the conditions of the surrender of 
Dr Jameson’s force at Doornkop was that the lives of Uie 
men should be simred. It was after the Johannesburg 
disarmament that President Kruger had sixty-four mem- 
bers of the reform committee arrested, announcing at 
the same time that his motto would be “ Forget and for- 
give.” Sir Hercules Robinson, in response to a message 
from the British Government urging him to use firm 
language in reference to reasonable concessions, replied 
that he considered the moment inopportune, and on 
15th January he left for Gape Towm. 

In the three years which intervened between the Jameson 
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Baid and the outbreak of the war in 1899 Kruger’s ad- 
ministration continued to be what it had been before the 
war; that is to say, it was not merely bad, but 
progressively worse. His conduct immedi- 
ately after Johannesburg had given up its arms, 
and while the refoxin committee were in prison, was dis- 
tinctly disingenuous. Instead of discussing grievances, as 
before the Johannesburg disarmament he had led the High 
Commissioner to believe was his intention, he proceeded 
to request the withdrawal of the London Convention, 
because, among other things, it is injurious to dignity 
of independent Bepublic.” 'V^en President Kruger found 
that no concession was to bo wrung from the British 
Government, he proceeded, instead of considering griev- 
ances, to add considerably to their number. The liens’ 
Expulsion and Aliens’ Immigration Laws, as well as the 
new Press Law, were passed in the latter part of 1896. 

In 1897 a decision of Chief Justice Kotze was over- 
ruled by an Act of the Volksraad. This led to a strong 
protest from the judges of the High Court, and eventu- 
ally led to the dismissal of the Chief Justice, who had 
held that office for over twenty years, ^ and during the 
whole of that time had been a loyal and patriotic friend 
to his country. While in office Mr Kotze had protested 
that no honourable man could continue to sit as judge 
under such conditions. After dismissal he spoke out 
still more plainly at a public dinner in Johannesburg, and 
openly charged President Kruger with the tyranny of a 
despot. An Industrial Commission apiK)iiited during this 
year by President Kruger fared no better than the High 
Court had done. The coinniission was dejmted to inquire 
into and report on certain of the grievances adversely 
affecting the gold industry. Its constitution for this 
purpose was anomalous, as it consisted almost entirely of 
Transvaal officials whose knowledge of the requirements 
of the industry was scanty. In spite of this fact, how- 
ever, the commission reported in favour of reform in 
various directions. They urged, among other things, duo 
enforcement of the liquor law, more police protection, the 
abolition of the dynamite concession, and that foodstuffs 
should be duty free. These recommendations made by 
President Kruger’s owni nominees were practically ignored. 
In January 1899 the British Colonial Secretary, Mr 
Chamberlain, pointed out in a despatch to President 
Kruger that the dynamite monopoly constituted a breach 
of the London Convention. In order to hell) the Trans- 
vaal Government out of its difficulty, and to make one ! 
more effort towards conciliation, the financial houses of I 
Johannesburg offered to lend the Transvaal Government 
£600,000 wherewith to buy out the dynamite company, 
and so terminate the scandal and bring some relief to the 
industry. The offer w^as not accepted. In May the Uit- 
landers, hopeless of ever obtaining redress from President 
Kruger, weary of sending petitions to the Baad only to be 
jeered at, determined to invoke intervention if nothing 
else could avail, and forw^arded a petition to 
to Queen Victoria. This iMjtItiotj, the outcome of 

QiiMfl* second Uitlander movement for reform, was 

signed by 21,000 British subjects, and stated the 
Uitlander position at considerable length. The following 
extract conveys its general tenor : — 

"Tlie condition of your Majesty's subjects in this State has 
become well-nigh intolerable. The acknowledged and admitted 
grievances, of which your Migesty's subjects complained prior to 
1895, not only are not redressed, but exist to-day in an aggravated 
form. Tliey ai'e still deprived of all {)olitical rights, they ai'e 
denied any voice in the government of the country, they are 
taxed far above the requirements of the country, the revenue of 
which is misapplied and devoted to objects which keep alive a 
oontinuous ana well-founded feeling of irritation, without in any 
way advancing the general interest of the State, lialadministiatiou 


and peculation of public moneys fn hand in hand, without any 
vigorous measures Miim adopted to put a stop to the scandal. 
The education of Uitlander children is made subjei^t to impossible 
conditions. The police afford no adeq^te protection to the lives 
and property of the inhabitants of Johannesburg; they are 
ratlior a source of danger to the peace and safety of the Uitlander 
l>opulation.** 

In response to this appeal, which the Imperial Govern- 
ment felt themselves bound to deal with, Mr Chamberlain 
proposed a conference ; and this was arranged 
between President Kruger and Sir Alfred 
Milner, who met at Bloemfontein on 31st May conrtjnnfm. 
1 899. It no sooner opened than it was evident 
that Kruger come to obtain, not to grant, concessiems. 
He offered, it is true, a seven years’ franchise law in place 
of the five years’ franchise which Sir Alfred Milner asked 
for. But apart from the relief suggested being entirely 
inadequate, it was only to be given on certain conditions, 
one of which was that all future disputes which might 
arise l^tween the Transvaal and the Imperial Government 
should be referred to a court of arbitration, of which the 
president should be a foreigner. Ko arrangement was 
possible on such terms. Meanwhile feeling was run- 
ning high at Johannesburg and throughout South Africa, 
greetings were held in all the large towns, at which resolu- 
tions were passed declaring that no solution of the Trans- 
vaal question would be acceptable which did not provide 
for equal political rights for all white men. Sir Alfred 
Milner (who in a published despatch compared the ix)Bition 
of the Uitlanders to that of ** helots ”) urged the Home 
Government strongly to insist upon a minimum of reform, 
and primarily the five years’ franchise ; and Mr Chamber- 
lain, backed by the Cabinet, adopted the policy of the 
High Commissioner. (a. p. h.) 

The Crisis of 1899. 

A state of extreme diplomatic tension lasted all the 
summer. The British public, in whom there had always 
been the latent desire to wipe out the memory of Majuba, 
were at last awakened by the Ministerialist press to the 
necessity of vindicating British influence in South Africa, 
and tho Qovernmont soon found that, in spite of a highly 
articulate Badical minority, the feeling of tho country 
was overwhelmingly behind them. It was not then 
realized either by the public or the Governuiont how 
seriously, and with what considerable justification, the 
Boers believed in their ability, if necessary, to sweep the 
English “into tlie sea.” President Kruger had every 
exiHJctation of large reinforcements from the Dutch in 
tho two British colonies; he believed that, whatever 
hap|)cued, Europe would not allow Boer inde]>cndence 
to be destroyed ; aiid he had assured himself of the 
adhesion of tho Orange Free Slate, though it was not 
till the very last moment that President Steyn fonnally 
notified Sir Alfred Milner of this fact. The Boers pro- 
foundly de8i)isod tho military power of Great Britain, 
and there was no reason why they, any more than 
Germany or France, should contemplate the possibility 
of the Empire standing together as a whole in such a 
cause. In England, on the other hand, it was thought by 
most people that if a firm enough attitude were adopted 
Mr Kruger would “climb down,” an<l the effect of this 
error was shown partly in the whole course of the negotia- 
tions, partly in the tone [)ersonally adopted by Mr 
Chamberlain. It was only later that it was seen that 
if Great Britain intended effectually to champion the 
Uitlander cause, the moment for a test of stren^h bad 
inevitably arrived. Negotiations could only bring the 
conflict a little nearer, delay it a little longer, or supply 
an opportunity to either side to justify its action in the 
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eyeg of iho world. The conditions of the problem were 
such that unless Great Britain were to accept a humi* 
liating rebuff, any correspondence, however skilfully con- 
ducted, was bound to bring into greater prominence the 
standing causes of offence between the two sides. The 
exdiange of despatches soon led to a complete impaBse, 
The persistent attempt of the South African Bepublic 
to assert its full independence, culminating in a formal 
denial of British suzerainty, made it additionally in- 
cumbent on Great Britain to carry its point as to the 
Uitlander grievances, while, from Mr Kruger’s point of 
view, the admission of the Uitlanders to real political 
rights meant the doom of his oligarchical regime, and 
appeared in the light of a direct menace to ^er supre- 
macy. The franchise, again, was an internal affair, in 
whi^ the Convention gave Great Britain no right to 
interfere, while if Great Britain relied on certain deffnite 
breaches of the Convention, satisfaction for which was 
Bought in the first place in such a guarantee of amend- 
ment as the Uitlander franchise would involve, the Boer 
answer was an offer of arbitration, a course which Great 
Britain could not accept without admitting the South 
African Bepublic to the position of an equal. Here was 
material enough for an explosion, even if |)crsoual mis- 
understandings and aggravations, adding fuel to the fire, 
bad not naturally occurred (or even been deliberately 
jotted) during the negotiations. But the truth was that 
the Boers thought they stood to gain by fighting, while 
the British, though not expecting war, and acting up till 
the last month or so on the assum^ition that serious 
military preparations were either unnecessary or suffi- 
ciently unlikely to be necessary to make them politically 
inexpedient, had with no less confidence committed them- 
selves to a policy which was impracticable on peaceful 
terms. 

After July the tactics of the Boer executive were 
simply directed towards putting off a crisis till the be- 
ginning of October, when the grass would bo growing on 
the veldt, and meanwhile towards doing all they could in 
their despatches to put the blame on Great Britain. At 
last they drafted on 27 th September an ultimatum to the 
British Government. But, although ready drafted, many 
circumstances conspired to delay its presentation. Mean- 
while, the British War Office began to wake up. Certain 
departmental details were desjiatched to South Africa to 
form a working nucleus for military bases, and early in 
September the Cabinet sanctionod the despatch to Natal 
from India of a mixed force, 5600 strong, while two 
battalions were ordered to South Africa from the Medi- 
terranean. Sir George White was nonunated to the chief 
command of the forces in Natal, and sailed on 16th 
September, while active preparations wore set on foot in 
£n^nd to prepare against the necessity of despatching 
an army corps to Cape Town, in which case the chief 
command was to be vested in Sir Bedvers Buller. 
Fortunately, although the draft of the ultimatum was 
lying in the State Secretary’s office in Pretoria, the Boers, 
nnprepareij * in departmental arrangements which are 
necessary in large military operations, were unable to 
take the field with the promptitude that the situation 
demanded. They consequently forfeited many of the 
advantages of the initiative. Thus it happened that, 
while the ultimatum remained undelivered in Pretoria, 
the British GK>vemment were able^ if not to render their 
line of resistance secure, at least to prop it with sufficient 
reinforcements to enable it to defeat the crowning object 
of the Boer invasion of Natal— the capture of Keter- 
maritzburg and Durban. 

The military strength of the two republics was practi- 
cally an unknown quantity. It was certain that^ stnee 


the troublous times of 1896, the Transvaal had greatly 
increased its armaments ; but at their best^ except by a 
very few, the Boers were looked upon by English militi^ 
experts as a disorganized rabble^ which, while contain- 
ing many individi^ first-class marksmen, would be 
incapable of maintaining a prolonged resistance amnst 
a disciplined army. As was to be subsequently utown, 
the hostiUtios were not confined to opposition from the 
fighting strength of the two little republics alone; 
the British 1:^ to face Dutch opposition in their 
own colonies, and it was only the apathy and caution 
of the South African Dutch, taken as a whole, which 
saved the Empire from disaster. The total fighting 
strength of the Boer republics was probably never more 
than 60,000 men, and of these it is doubtful if at any 
period of the war there were more than 36,000 in the 
field at the same time. But the fact that it was to a 
large extent a struggle with a nation in arms doubled the 
numbers of the force that the Transvaal executive was 
able to draw upon, while to this may bo added the not 
insignificant total of 10,000 Uitlanders and foreigners, 
and 15,000 Kaffirs, employed in menial duties attendant 
upon military operations. Of this force only a microscopic 
pro]^>ortion was permanent and disciplined. At the out- 
break of war the disciplined forces in the Transvaal were 
the South African Bepublic Police, about 1400 strong, 
with 20 officers ; the Swaziland Police, 400 strong ; and 
the Stoats Artillerie, which, when the reservists were 
called up in mobilization for war, numbered about 800 
men. The permanent forces of the Orange Free State 
simply consisted of an artillery corps, at the most 400 
strong. For the rest, the bulk of the Dutch levies were 
organized on the burgher system — that is, each district 
was furnialied with a commandant, who had under him 
field-cornets and assistant field-cornets, who administered 
the fighting capacity of the district. Each field-cornet, 
who, with the commandant, was a paid official of the 
state, was responsible for the arms, equipment, and 
attendance of his commando — the commando being the 
tactical as well as the administrative unit ; any number 
of commandoes might bo grouped under one commandant. 
Vecht, or fighting generals, again, exercised an authority 
above the commandants, while the supreme military 
control was vested in the Commandant-General. 

The plan of campaign which found favour with the 
Boers, when they determined to jmt their differences with 
Great Britain to the test by the ordeal of the sword, was 
to attack all the }>rincipal British towns adjacent to their 
own borders ; at the same time to despatch a field army 
of the necessary dimensions to invade and reduce Natal, 
where the largest British garrison existed. It is not too 
much to suppose that the executive in Pretoria had 
calculated that the occupation of Durban would inspire 
the entire Dutch nation with a spirit of unanimity which 
would eventually wrest South Africa from the Briti^. 
On paper the scheme had everything to recommend it, as 
the expedient most likely to bring about the desired end. 
But the departmental executive could not pudi off the 
Natal invading force as early as had been anticipated, 
and it was not until 9th October that the ultimatum 
was presented to Mr Cunyngham Green, the British agent 
at I^toria.^ This ultimatum proved to be an arrogant 
document, in which the situation was reviewed in a 
manner which showed clearly that the Boer Govern- 
ment had determined long before to put their differences 
to the final test of arms, and that the later negotia- 
tions had but served to cover the warlike preparations 
which were in hand. The scheduled demands were as 
follows : — 

*‘(a) That all pomts of mutual difference shall be 
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regulated by tbe friendly course of arbitration, or by 
whatever amicable way My be agreed upon by the 
Gknremment with Her Majesty’s Government. 

That the troops on the borders of this 
^ Mium ®epublic shcJl be instantly withdrawn. 

• “ ’ « (c) That all reinforcements of troops which 

have arrived in South Africa since the 1st of June 1899 
■hall be removed from South Africa within a reasonable 
time^ to be agreed upon with this Government, and with 
a mutual assurance and guarantee on the part of this 
Government that no attack upon or hostilities against any 
portion of the possessions of the British Government shall 
be made by the Bepublic during further negotiations 
within a period of time to be subsequently agreed u|3on 
between the Governments, and this Government will, on 
compliance therewith, be prepared to withdraw the armed 
burghers of this Republic from the borders. 

” {d) That Her Majesty’s trooi)s now on the high seas 
shall not be landed in any jjart of South Africa.” 

To these demands the Transvaal Government required 
an answer within 48 hours. 

There could be only one reply, and on Wednesday, 
11th October 1899, at five o’clock P.M., a state of war 
existed between the British Government and the two 
Boer republics. On the following day the Boer attack on 
an armoured train at Kraaipan, on the western frontier of 
the Transvaal, witnessed tlie first hostile shot of a bloody 
war, destined to plunge South Africa into strife for two 
years and a half. 

The War op 1899-1902. 

For the purposes of history the South African cam- 
paign may be conveniently divided into five distinct 
periods. The first of these w'ould be the successful 
Boer invasion of British territory, terminating with the 
relief of Ladysmith on 28th February ; the second, the 
period of Boer organized resistance, which may be said to 
have finished with Lord Roberts’s formal annexation of the 
Transvaal on 25th October 1900, and the flight of ex-Presi- 
dent Kruger to Holland. The next j>eriod, the 
ib 9 war^ most unsatisfactory of the whole war, may be 
characterized as a period of transition ; it marks 
the opening of earnest guerilla resistance on the part of 
the enemy, and uncertain casting about on the part of 
the British for a definite system with which to grapple 
with an unforeseen development. This phase may rightly 
be said to have continued until the abortive Middelburg 
negotiations were broken off on 16th March 1901, The 
next stage was that which saw the slow building up of 
the bloc&ouse system and the institution of small puni- 
tive columns, and may bo considered to have exteTided 
until the close of 1901. The fifth, and last, period — 
which, after all other ex|>ediejits had failed, finally brought 
the residue of uncaptured and unsurrendered burghers 
to submission — ^was the final development of the block- 
house system, wedded to the institution of systematic 
“ driving ” of given areas, which oj)eration8 were in force 
until 31st May 1902, the date upon which a peace was 
ratified at Pretoria between Lord Kitchener and the 
representative Boer leaders. 

The first of these periods saw the severest fighting of 
the campaign. It opened with the investment of Mafe- 
Idng by a ^nsvaal force under P. A. Cronje, the envelop- 
ment of Kimberley by Free State commandoes under 
General Wessels, and on Ist November the complete 
isolation of the bulk of the Natal Field Force in Lady- 
smith by the main Federal army under Commandant- 
General Het Joubert The Natal Field Force, however, 
did not submit to investment without a struggle ; and 


before the enemy finally cuf the communication with the 
south, portions of Sir George 'IVhite’s force had fought four 
considerable actions with the invading army, sirdaom 
The first two of these wore of the nature of whiwa 
British successes. On 20th Otx>ber the detached opantioma 
brigade at Talana drove baok the Boer left 
under Lucas Meyer. But this superiority was bought at 
a price which nullified many of the results of victory. 
General Sir W. Penn Symons, the British ofiicer in com- 
mand, was mortally wouTided, and after losing half its 
mounted men as prisoners and 226 officers and men 
killed and wound^, the brigade only escaped being 
enveloped by beating a masterly retreat upon Lady- 
smith, where it arrived in a very exhausted state on 
26th October. In the meantime Sir George White had 
taken the aggressive, and hearing on 20th October that 
an advance guard under General Kock had occupied 
Elandslimgte, and placed itself athwart the direct com- 
munications of General Symons’s force, he detached a 
force of all arms under Major-General French, and de- 
feated Kock after a sanguinary engagement on 21st 
October (British losses, 258 all ranks killed and wounded). 
Three days later Sir George White fought a second 
engagement against tho enemy advancing from the north 
at Tintwa Inyoni, in order to cover the retirement of 
the Dundee force. It was an inconsequent acition, which 
cost the Natal Field Force 118 ctisualties, the majority 
of which occurred in the Gloucestershire Regiment. By 
29th October Joubert’s army had practically en- rbe Lady 
veloped Ladysmith, and Sir George White deter- Mmitb 
mined to strike a blow in force which 8houl<l l)e **eataagta» 


decisive in effect. The result of this decision 


was the battle of Lombard’s Kop, outside Ladysmith, in 
which tho whole of Sir George White’s available garrison 
was engaged. Tho engagement was disastrous to the 
British, who had undertaken far too comprehensive an 
attack, and the Natal Field Force was obliged to fall 
back upon Ladysmith, with the loss of 1500 men in 
casualties, including the headquarters of the Gloucester- 
shire and Royal Irish Fusiliers, which surrendered to the 
Free Staters and Johannesburg zarps at Nicholson’s Nek. 
From that day the role of tlie Nat»il Field Force was 
changed from that of a hostile field army into the defence 
of a standard on a hill, and two days later it was com- 
pletely isolated, but not before General French had 
succeeded in escaping south by train, and tho naval 
authorities had been induced by Sir George White’s urgent 
appeals to send into the town a Naval Brigade wdth a few 
guns of sufficient range and calibre to co]>e with the heavy 
jwsition artillery which Joubert was now able to bring 
into action against the town. 

General Sir Redvers Biiller, who had been given the 
supreme command in South Africa as soon as it was 
perceived tlwt war was the only solution to the 
South African trouble— his force being an army 
corps in three divisions, tho divisional generals Jl^rlval 
being Lord Methuen, Sir W. Gatacre, and Sir 
W. Clery — arrived in Cape Town, ahe^ of his troops, on 
the day following the final bid of Sir George White’s 
army. The situation which presented itself was delicate 
in the extreme. In Natal practically the whole of the 
available defence force was swallowed up by tho steady 
success of the invasion ; on the western frontie two impor- 
tant British towns were isolated and besieged ; and Federal 
commandoes were on tho point of invading Caj)e Colony, 
which, as far as its Dutch population was concerned, seem^ 
in peril of rebellion. The army coiys, which had been 
mobilized for war, was about to arrive in South Africa ; 
but it was evident that the exi^ncies of the situation, 
and the widely divided areas of invasion, would for the 
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time being place in abeyance the original plan which had 
been formulated for an invasion of the Orange Free State 
from Cape Colony on three parallel lines. The first duty 
waa to effect the relief of the llritish forces which had been 
rendered immobile, and to do this Sir Rcdvers Buller had 
no choice but to disintegrate the army corps. Hild^d’s 
and Barton’s brigades were sent to Nat^; Sir William 
Qatacre, with a brigade instead of a division, was 
despatched to Queenstown, Cape Colony ; while Lord 
Methuen, with a division, was sent off at breathless pace 
to relieve Kimberley. As November wore on, the situation 
did not improve. Cape Colony was invaded in earnest ; 
while in Natal a flying column of Boers, pushing down 
from the Tugela, not only captured an armoured train, 
but for a short time isolated Hildyard’s forces concentrat- 
ing at Estcourt. The situation in Natal seemed so serious 
that on 22nd November Sir Bedvers Buller suddenly 
disappeared from Cape Town, to arrive in Natal three 
days later. In the meantime Lord Methuen, with 
characteristic energy, had commenced his march to the 
relief of Kimberley. Ho encountered resistance at Bel- 
mont on 23rd. This he brushed aside by direct tactics, 
and two days later won another step cm the stair to 
Kimberley at Enslin. Still j)erseveriiig, he moved on to 
the Moddor, where he was seriously opposed by I)e la Rey 
and P. A. Cronje, the latter having posted down from 
Mafeking with 2000 men and arrived on the previous 
night. The Boers, who held a river line, kept the British 
attack at bay all night, but eventually fell back, relin- 
quishing the position after dark, as their right had l)eeu 
turned by Qeiuiral Pole-Carew’s brigade. It was a long 
. and sanguinary fight, in whicli the British lost 
485 killed and wounded, and what was more 
mthuM serious, Lord Methuen (himself wounded) found 
Ooji. that his force had exhausted its forward moraen- 
OMtacn* other than heroic tactics would 

have to be employed to raise the siege of Kimberley. The 
extent of the operations and the gravity of the situation 
now began to be felt in England, every available man 
was call^ up from the reserves, and the War CfHoe made 
what at the time apiieared to be ade<iuate provision for 
the waste whi<;h it was seen would occur in a war under 
modern conditions. On 30th November the mobilization of 
a sixth division was ordered, offers of Colonial aid were 
accepted, and every facility provided for local recruiting 
in the Soutli African ports. All through the early wet^ks 
of December confidence was considerably restored. Buller 
was arranging for the relief of Ladysmith, which had 
already shown its spirit by two successful sorties ^to the 
besiegers’ batteries. In every theatre the British strength 
was consolidating. But the full significance of British 
incapacity to cope with the situation presented by these 
two small nations in arms had not yet been appreciated. 
The confidence restored by the lull during the early part 
of December was destined to be roughly shattered. On 
10th December Gatacre essayed a night march and attack 
upon the rebel position at Stormberg, and was himself 
surprised and, beaten (719 killed, wounded, and missing). 
On the following day Lord Methuen delivered an attack 
upon the Spytfontein kopjes (Magersfonteiu), and failed 
hopelessly, losing General A. Wauchope and over 950 
officers and men. But even this could be suffered with 
equanimity, since Buller was about to bring his own 
force into play, and Buller, it was confidently supposed, 
would not ML He had collected at Chievely in Natal 
a brigade of mounted men, four brigades of infantry 
(Gen^als Lyttelton, Hart, Barton, and Hildyard), and 
two brigade divisions of artillery, and he carried with 
him the trust alike of the army and the nation. 

On 16th December the whde Emjnie was prostrated 
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with the news that Buller had made his effort and 
failed ; that he had essayed an assault upon the positions 
fortifi^ north of the Tugela by the Bom, ^ 
under their newly found general Louis Botha, 
and that he had ^en repulsed with the loss of 
HOC men and 10 guns. The full nature of the Roberta 
failure was not realized by the British public, 
nor the spirit in which the general had received 
the finding of fortune. How he had lost heart, 
and actually suggested the surrender of Ladysmith, w^ 
only known to ^em later, but the Cabinet knew, and in 
the face of the serious situation thus created the Cabinet 
took strong action. They appointed Field-Marshal Lord 
Roberts, V.C., to the supreme command in Soutli Africa, 
with Lord Kitchener as his Chief of the Staff. A wave 
of military enthusiasm shook the Empire, and as the final 
requisition for mobilizing a seventh division practically 
drained the mother-country of trained men, a scheme for 
the employment of amateur soldiers was formulated, 
resulting in the Imjierial Yeomanry and Volunteer move- 
ment, which proved one of the most striking features of 
the South African campaign. Fending the arrival of 
lK)rd Rc>l>orts and reinforcements, the situation in South 
Africa remained at a deadlock : the three besieged towns — 
Mafeking, Kimberley, Ladysmith — still held their own, 
but no headway was made by the relief columns ; all they 
could do was to stand on the defensive. The only bright 
spot, as far as the British w^ere concerned, was to be found 
in northern Capo Colony, whoro General French, with two 
cavalry brigades and a scratch force, was able, by a mag- 
nificent display of strategy, to keep at arm’s length a 
superior force of the enemy, over a front of thirty miles 
in the vicinity of Colesberg. General French’s achieve- 
ment during this phase of the war was the more noteworthy 
since he had pitted against him the military skill of both 
De la Rey and De Wet, two of the three men of military 
genius produced by the war on the Boer side. On 6th 
January the Boers in Natal made a desperate attempt to re- 
duce Ladysmith by storm. The garrison, already weakened 
by privation and sickness, made a stubborn resistance, and 
after one of the most sanguinary engagements of the war, 
at CjBsar’s Camp and Wagon Hill, the garrison repulsed 
the attack with severe loss to the enemy, itself having 
500 casualties, including Lord Ava, the eldest son of 
the Marquis of Dufterin, 

When Lord Roberts arrived in Capo Town on 10th 
Janiiaiy^lOOO, three garrison towns wore still invested, and 
the relieving forces were still maintaining their 
rOle of passive resistance. The Commander-in- ^ 

Chief’s first duty was to create out of the tangle of units 
in Capo Colony a field army capable of advaTicing into the 
enemy’s country vid the Orange Free State. In the mean- 
tim^, Sir Redvers Buller, who had been reinforced ])y Sir 
Charles Warren and a division, essayed a second attempt 
to cross the Tugela, by turning the Boer left. But the 
movement, sound in its conception, was indifferently 
earned out, with the result that the disastrous action at 
Spion Kop (24th January) was fought, and the British 
were obliged to retire again across the Tugela. (British 
losses, 1700.) By 1st February Lord Roberts had begun 
to feel his way, and on 3rd February he ordered a demon- 
stration against the right of the Doer position at Spyt- 
fontmn to Koodoosberg to cover the withdrawal of General 
French and the c-avalry from before Colesberg, and the 
concentration of his army at Modder River. In spite of 
another set-l^ck in Natal to Sir Redvers Buller, who had 
essayed a third attempt to relieve Ladysmith on 
5th Febrwy, and failed to make good the pur- 
chase which he secured across the Tugela, Lord ^ 
Roberts matured his plans, and, arriving at Modder River 
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on 9tli Febraary, lie set hia operations in motion two days 
later by detaching French to the relief of Kimberley. 
On the 15th February, French at the head of his cavalry 
galloped into Kimberley, spreading dismay through the 
ranks of the burghers under Oroide, who vacated the 
Spytfoutein positions on the night of the 15th, and re- 
treated along the line of the Modder, crossing the front 
of the infantry division which was pushing up into the 
gap made by the cavalry advance. Lord Kitchener, who 
was with the infantry, a^nce sent the mounted infantry in 
pursuit and changed the direction of the infantry, sending 
word to French to bring his caval^ across to Ko^oosrand 
Drift. French, with that unfailing energy which is the 
true attribute of a cavalry leader, conformed to Kitchener’s 
urgent appeal, and on the 17th seized the hills 
above Paardeberg just in front of Cronje’s 
advamce-guard. Thus checked, the pursuing 
infantry crashed into him on the 18th. Kitchener, who 
as chief of the staff issued orders, attempted to reduce 
Cronje, now in the river bed, by a coup de main^ which, 
though costing over 1000 casualties, compressed Cronje 
into the confined area from which ho was only to letivo as 
a prisoner of war virith 4000 of his men on 27th Febtuary, 
the anniversary of Majuba. Lord Roberts’s bold plunge 
into the Free State had automatically relieved the pressure 
in front of BuUer, *who after desperate fighting 
flank of Botha’s posi- 
* tion at Colenso, and after ten days’ figliting to 
relieve Ladysmith on the 28th Febrmiry. Ladysmith had 
fared worst of all tho Vxileaguered garrisons, and its 22,000 
inhabitants were almost at their last gas]) when relief 
came. The casualties from shell fire had only been 66 , 
but those from sickness were many times as heavy as 
those by the chances of war. The relief had not been 
without a strain : Buller’s ojierations had cost at Colenso 
1200 men, at fe>pion Kop 1700 men, at Vaalkranz 400, 
and now in the last long-drawn effort J600 more — over 
5000 in all. But the tide of war Imd changed. Tho Natal 
invaders fell back to tho mountains which enclose the 
north of tho colony ; Olivier and Schoeman retired from 
Cape Colony before Gatacro and Clements; and tho 
Presidents of tho Republics, realizing that the British 
Empire was capalde of more resistance than they had 
calculated upon, put forward feelers aiming at the restora- 
tion of the status quo before the war. These proposjils 
were rejected by Lord Salisbury : tluire could bo no end 
now but a complete destruction of the Boor power. 

The surrender of Cron jo and the relief of Ladysmith 
for the time being paialysed the Boer resistance. Two 
half-hearted attempts were made on 7 th and 10th March, 
at Poplar Grove and Driefontein, to stem Loi d Roberts’s 
advance upon Bloemfontein, President Kruger himself 
arriving on the scene to give confidence to his burghers ; 

but the demoralization was so great that lieither 
B/oem* military genius of tlie few nor the personal 
fyatsitt, influence of the President could lK^lsU*r uj> an 
adequate resistance, and on 13th March 1900 
Lord Roberts’s army marched into the Free State capital. 
This great move of the Field-Marshal’s, accomplished in 
spite of the loss of a convoy whicdi cut down his reserve 
supplies by two-thirds, and only possible by reducing tlic 
ration of the fighting man to a minimunv and by under- 
taking the almost unprecedented risks of changing tho 
line of communication three times, was followed by a 
period of reaction. It was iiot until 29th March that the 
new railway communication recommenced to feed tho 
army. In the meantime rebellion had broken out in the 
Prieska district of Cape Colony, which was promptly 
quelled by Lord Kitchener. The halt at Bloemfontein 
was mark^ by the publication of proclamations, offering 


protection to the burghers, which, however, the invaders 
had not yet the power to fulfil The enforced halt was 
unfortunate; it not only resulted in a bad outbreak of 
enteric, but it gave the Boers time to recuperate, and by 
the beginning of April they again took the initiative. 
The death of their commandant-general, Piet Joubert, on 
28th March, seemed to mark a change in the fortunes of 
the Republican army. Commandant De Wet, who had first 
come into prominence as the capturer of Lord Roberts’s 
convoy at Waterval, now added to his laurels by ambush- 
ing Broadwood’s mounted brigade at Sannah’s Post, just 
outside Bloemfontein, on Slst March, while four daj’S 
later he reduced a detachment of Irish Rifles at Redders- 
burg, and then went south and invested Colonel Dalgety 
and a mixed force at Wepener, which was relieved after 
ten days by General Hunter’s division, brought round to 
Aliwal North from Natal. 

These successes were not able to retard Lord Roberts’s 
progress. It took the Field-Marshal six weeks to recon- 
struct his plan of operations, and on 1st May the grand 
army moved northwards upon the Transvaal cai)ital. Tho 
main advance was taken with one cavalry and three 
infantry divisions (the cavalry commanded by French, 
and the infantry divisions by Generals Tucker, Pole- 
Carew, and Ian Hamilton). Rundle’s division took tho 
right of the advance ; Methuen and Hunter, moving 
from Kimberley, formed the left. Kelly Kenny, Colvile, 
and Chermside held the communications based 
on Bloemfontein. A flying column detached 
from Hunter, under Mahon, in conjunction with * ^ 

Plumer from tho north, relieved Mafeking (where Baden- 
Powell aroused world- w ide enthusiasm by his resistance) 
on 17th May, the same day that tho Natal field force 
under Buller moved up into the Biggarsberg and occupied 
Dundee. On 10th May Lord Robcirts had crossed the 
Zand River ; on 1 2 tli May he entered Kroonstad. AftcT 
a halt of eight days at Kroonstad, the grand aimy 
again moved forw^ard and marcilied triumphantly, meet- 
ing but small resistance, without a halt into Johannes- 
burg, which was occupied on 31st May, tho Orange Free 
Shite having been formally annexed by proclamation 
three days earlier. On 30th May President Kruger 
fle<l his capihil with tho State archives, taking up his 
residence at Waterval Boven on the Koinati Poort line. 


But wliilo tho gold mines wx*ro now in tho 
possession of the British, attacks w^erc made on 
their lino of communications by De Wet, who 
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from this period organized a guerilla resistance which he 
maintained until the end of tho war. On 5th Juno Ixjrd 


Roberts’s army occupied the capital of the Transvtiy^ 
j practically without resistance, setting free about 3000 
British prisoners of war defciined there. 

It had been anticipated tliat tho cccujpation of both tbs 
capitals wtmld have brought the hostilities to a close, but 
this was not tho case, and thc.ugh after 5th June regular 
resistance was at an end, the cccui)ation was met with two 
5 ear 8 of almost unparalleled and unprecedented partisan 
warfare. On 8 th June Sir Red vers Buller fc-rced his way 
over Alleman’s Nek, and on tho following day ccciipied 
Lang’s Nek, while the Field-Marshal fought a more or 
less decisive action against Botha, Do la Rey, and Kemp at 
Diamond Hill, 20 miles oast of Pretoria. The piessiire on 
the main communications w^as now so seriems that a force 


was thrtpwn back into the Orange River Colf»ny under 
Hunter, which in co-operation with Rundle’s division ac- 
complished the surrender of Prinshx) witli 3000 
Free Staters in the Brandwatcr basin (29th 
July). A week before this satisfactory result 
the Field-Marshal had initiated a movement from Pretoria 
to sweep dowm to Komati Poort on the Portuguese fi OTitier, 
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in whiob Bulbr, advancing from the south, was to co- 
operate. On August 26-27 the combined forces enga^ 
and defeated Botha at Dalxnanutha and Bergendal, with 
the result that the enemy dispersed into the busn-veld 
north of the Middelburg railway. On 30th August the 
remainder of the British prisoners were released at 
Nooitged^ht On 6th September Buller occupied Lyden- 
burg in the bush-vdd, and five days later the aged 
President of the Bepublic, fleeing his country, took refuge 
in Lorenzo Marques. On 13th September Barberton was 
occupied, and on the 25th the Guards Brigade occupied 
Komati Poort. In October the military operations were 
confined to attempts to reduce guerilla commandoes which 
had taken the field. Mr Kruger, deserting his 
co'iiitrymen, left for Europe in a Dutch man-of- 
‘ war, and General Buller sailed for Europe. On 
the 25th of this month Loixl Hoberts formally annexed the 
Transvaal as an integral portion of the British Empire. 

In November there seemed to be evidences that the 
back of the trouble was broken, and the Field-Marshal, 
who had been appointed Commandor-in-Chiof at home, 
left South Africa, handing over the command of the army 
of occupation to Lord Kitchener. Then followed 
KItebwr & long x^eriod of groping for a means to cope 
teSiis vdth the develox)mont of guerilla tactics, which 
oMuoMtf. months were at their zenith. 

The railway communications were constantly damaged, 
isolated posts and convoys captured, and the armed 
guerilla bands always seemed able to avoid contact with 
the regular columns sent in pursuit. Before the close 
exf 1900 they scored several signal successes. De Wet 
captured Dewetsdorp, Kemp defeated Clements in the 
Hekpoort Valley, and disaffection broke out in Cape 
Colony to an alarming degree, while, as forerunners of 
the jxromised invasion, scattered bodies of Free Staters 
crossed south of the Orange river to swell the rebellion. 
Against this the British scoreil one success, namely, the 
severe handling of De Wet^s commando at Bothaville, 
when the gallant Le Gallais lost his life. The year closed 
badly, as the commandoes, under the direct infiuenco of 
Louis Botha, attacked the whole of the railway posts on 
the Middelburg railway and captured Helvetia, with its 
4*7 gun, though two attempts at invasion of Cape Colony 
in force had been frustrated by the watchfulness of 
Charles Knox’s columns. Lord Kitchener called for more 
men, and on 22nd December the War Office announced 
that 30,000 more mounted men would be despatched to 
the seat of war. 

With the opening of 1901 Lord Kitchener tried new 
•qltemes. He withdrew all his detached garrisons except 
in the most important centres, and sot himself to make his 
railway communications xxerfectly seeme. He determined 
to make the area of operations a waste, and instituted the 
concentration camps, into w^hich he intended to bring the 
whole of the non-combatant inhabitants of the two re- 
publics. He dos[>atched French wdth a large force to 
dear the sputh-eastern districts of the Transvaal ; and for 
the rest fiiaintained a force to 'watch De Wet, and organized 
^ defence force in Cape Colony, while using the 
residue of his mounted men to sweep the country 
'of stock, forage, and inhabitants. Although 
there were no great disasters, the new policy was not pro- 
lific in success. The enemy invariably dispersed before 
superior forces ; and the removal of the women and children 
from the farms did not have the effect of disheartening 
the burghers as had been anticqiated — it rather mended 
their vitality by relieving them of responsibility for 
thdr families’ welfare. On 10th February De Wet, with 
five guns and 3000 men, carried out his promis^ in- 
vadoD of Cape Colony, lliis invasion was a fiasco ; by 


judicious useof the railway Kitchener oonceniarated sufficient 
troops in the Colony to cope with the attempt^ and, after 
being hunted from pillar to post for eighteen days, De 
Wet escaped back into the Orange Biver Colony with the 
loss of all his guns, munitions of war, and half his force. 
On 3rd March De la Bey, the lion of the western Trans- 
vaal, essayed an attack u^xon Lichtenburg, in which he was 
heavily repulsed. Signs of weakness were now apparent, 
and as a result Louis Botha, acting with the authority of 
Schalk Burger, the representative of President Kru^, 
opened negotiations with Kitchener. A meeting took 
Xxlace at Middelburg, Transvaal, on 28th February. These 
negotiations, however, broke down, mainly over the treat- 
ment to be awarded to Cape rebels. 

The hostilities now entered upon a new phase. The 
establishment of a line of defensive posts between Bloem- 
fontein and Ladybrand had given Kitchener an idea, and 
ho resolved upon the scheme of partition of the theatre 
of war by chains of blockhouses. In the mean- 
time, while these posts were under construction, 
the harrying of the guerillas by mobile columns 
was continued. In March Babington captured three guns 
and six maxims from De la Bey near Ventersdorp. In 
April Plumer occuixied Pietersburg, the last remaining 
scat of government 0 ])en to the enemy. Bawlinson cap- 
tured a laager and guns at Klcrksdorp. In May matters 
had so far improved that municiixal government was given 
to Johannesburg, and a certain number of mines were al- 
lowed to recommence oxxorations. De la Bey was defeated 
by Dixon at Vlakfontein, after a des^xerate encounter. 
June brought little of moment, though the Boers scored 
two minor successes, Kritzinger capturing the village of 
Jamestown in Ca^xe Colony, and Hindon reducing the 
camp of the Victorian M.I. at Wilmansrust. In July there 
were further evidences of weakness on the part of the 
Boers, and Botha applied for permission to communicate 
wuth ex-President Kruger. This was allowed, but, as 
Mr Kruger advised a continuance of the struggle, the 
slow course of the w^ar continued. In the meantime, the 
concentration camixs were becoming filled to overflowing, 
and a steady stream of capturc^s and surrenders were 
reducing the hostile power of the re^xublics. On 13th July 
President Sieyn only escajjed cai>ture by Broadwood at 
Bcitz by a few minutes ; and on 20th July the aged wife 
of the ox-President died in Pretoria. August was an im- 
portant month, as in it Kitchener j^romulgated a procla- 
mation, formally threatening the Boer leaders who should 
not surrender with jxermanent banishment from South 
Africa : this proclamation, though supported by the home 
Government, unfortunately had very little cfiect. Kitchener 
also received letters from the Boer leaders, showing that they 
were still determined to keep the field. September showed 
some slight improvement -in the situation in Cape Colony, 
where General (now Sir John) French was in supreme 
command. On the 5th, Scobell cajxl ured Lotter, who was 
subsequently executed for murder ; though this was rather 
balanced a few days later by Smut’s attack on the 17th 
Lancers. Botha made a despairing effort to reinvade 
Natal, but his ^xlans were rendered abortive by his 
failure to reduce the posts of Mount Prospect 
and Fort Itala, which he attacked on 26th Sep- 
tember. De la Bey was also defeated in the west, 
in an attack upon Colonel Kekewieh’s camp at Moedville. 
Desultory fighting continued till the close of the year, the 
balance of success lieing with the British, though on 30th 
October Colonel Benson’s column had been defeated by 
Botha, at Brakenlaagte, in the south-eastern Transvaal 
Affairs again took an unsatisfactory turn in Cape Colony, 
and on 8th October the whole colony was placed under 
martial law. But In December matters improved, and 
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Generd Brace HraQton’s column, by a series of night 
marches, practically blotted out the resistance in the 
eastern TransvaaL The corps of National Scouts 
(burghers who had come over) was inaugurated, and 
matters so far mended in Johannesburg that the Stock 
Exchange reopened. By the end of the year the block- 
house system was complete, but this phase of the war 
was destined to close badly, as De Wet on Christmas 
Eve captured the whole of Colonel Firman’s Yeomanry 
camp at Tweefontein, Orange Biver Colony. 

With 1902 the last phase of this protracted struggle 
commenced. The blockhouse system was practically 
finished, and Kitchener determined upon a new means of 
harassing the enemy, who still had a total of 
M about 25,000 men in the field. But the block- 
houses had already begun to serve the purpose 
for which they were designed. In the past the mobile 
columns, of which there were over sixty in the field, had 
always been bound to the railway for supply ; now con- 
voys could be pushed out to them along whatever block- 
house line they touched. In January Bruce Hamilton 
continued his successful night marches, and late in the 
month General Ben Viljoen was captured in the Lyden- 
burg district. The only set-back was the descent which 
Beyers made upon Pietersburg, breaking into the concen- 
tration camp and carrying off a number of able-bodied 
refugees. Early in February Lord Kitchener commenced 
his first drive at Wolvehoek, and it was so successful that 
it was evident that the key to the situation had been 
found. As a mark of its success it drove the enemy still 
in the field to desperation, and for the rest of the winter 
were chronicled alternate successes and disasters. A 
British convoy was captured in the Colony; the 28th 
Mounted Infantry were overwhelmed at Klip Drift ; the 
Scots Greys were roughly handled ; De la Key captured 
von Donop’s convoy. But against this could be set off 
the capture of a whole commando by Colonel Park, A.D.C., 
the capture of Hans Grobler’s commando by Colonel 
Colin Mackenzie, and a successful drive in the north- 
east of the Orange Biver- Colony which resulted in 600 
prisoners. March was perhaps the most important month 
in the last 'stage of the war. It opened with another 
success to De la Bey, who captured Paris’s column and 
Lord Methuen; but for the rest, the great drive in the 
western Transvaal proved to the Boers the futility of any 
attempt to prolong the struggle. On 23rd March the 
representatives of the Boer Government came into Pre- 
toria, six weeks were spent in negotiation, and then a 
monster meeting of delegates, under the presidency of 
General Kemp, was held at Yeroeniging. 

As a result of this conference a peace was ratified at 
Pretoria on Slst May, and the South African war was 
a history of the past. The terms of peace may be 
condensed into the following points : (1) Surrender 
of all burghers in the field, with all arms and muni- 
tions of war; (2) all burghers duly declaring them- 
selves subjects of King Edward YII. to be rei)atriated ; 
(3) no burghers who should surrender to be deprived 
9f either their liberty or property; (4) no proceedings 
to be taken against burghers for any legitimate acts 
of war during the period of hostilities; (5) the Dutch 
language to be taught in public schools on the request 
of parents, and to be allowed in courts of law ; (6) sport- 
ing rifles to be allowed upon the taking out of licences ; 
(7) the military administration to be superseded by civil 
administration as soon as possible, the civil administration 
to lead up to self-government; (8) the question of the 
native franchise not to be considered until after the intro- 
duction of self-government; (9) landed property not to 
be subjected to any special tax to defray the cost of the 
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war; (10) a commission to be formed to facilitate the 
repatriation of the burghers. A grant of £3,000,000 to 
1)0 given as compensation for the destruction of farms. 
These terms were signed on behalf of the British Govern- 
ment by Lord Milner and Lord Kitchener ; on behalf of 
the Omnge Free State by Messrs J. Brebner, C. B. de Wet, 
C. Olivier, and Judge J. B. M. Hertzog; on behalf of 
the Transvaal Government by Messrs S. W. Burger, 
F. W. Reitz, Louis Botha, J. H. De la Bey, Lucas Meyer, 
and Krogh. 

In. the whole war the British lost 5,774 killed and 
22,829 wounded, while the Boers' lost about 4000 killed. 
The number of Boer prisoners in the hands of the British 
at the end of the war was about 40,000. 
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TrapSillii a seaport town and episcopal see of Sicily, 
Italy, on the west coast, 47 miles west by south of Palermo 
(121 miles by rail). It is a place of some trade, exporting 
salt, wine, fish, Ac., to the annual value of about £100,000 
(£116,500 in 1899), and importing wheat, timber, and coals 
to the value of £350,000 (£359,300 in 1899) annually. 
The port is the safest and largest on the west coast of 
Sicily, and gives a depth of 24 feet alongside the quays, 
Tt was in 1899 entered by 115 vessels of 84,640 tons. 
The people engage in tunny and sponge fishing, in the 
j)reparation of salt (the salt-pans, 45 in number, stretch 
from Trapani to Marsala, and produce about 200,000 tons 
every year), in the manufacture of ice and olive oil, and 
in alabaster work. The port is constantly dredged, and 
a second breakwater was built in 1899-1900. There are 
statues to Garibaldi (1890) and Victor Emmanuel (1882). 
Population (1881), 33,514; (1901), 60,257. 

TrasimenO, or Lake of Peruoia, a lake .of 
central Italy, 12 miles W. from Perugia. Area of lake, 
59 square miles. Having no natural outlet, it was sub- 
ject to sudden and serious rises of the surface, which 
occasioned inundations, and these in turn malaria. 
Through the exertions of Cav, G. Pompili an artificial 
outlet, consisting of alternate canals and tunnels, has 
been made from the S.E. corner of the lake to the Caina, 
a small tributary of the Tiber. The work, which is about 
4 miles long, cost only about £26,000, and was completed 
in 1898. It is estimated to leave about 2500 acres of 
land dry, and to convert another 2800 acres of marshy 
soil into cultivable land. 

Tra8*O8«Mont08| a former province of Portugal, 
situated in the extreme N.E. of the country, and washed 
on the S. by the river Douro. Tt corresiionds to the 
districts of Bragan^ and Villa Beal. In addition to 
port wine, it jjroduces olive-oil, corn, and vegetables. 
Cattle and shee]) breeding are considerable industries. 
Area, 4291 square miles. Population (1900), 429,170. 
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Traik (Serbo^roatian, Trogit; Latin, Tragyrmn), 
a coast town of the Austrian crownland of Dalmatia, a few 
miles west of SpaJato, It is situated on a small island 
in the Canale di Trad, and is connected with the mainl and 
and the adjoining island of Bua by two bridg^ It has a 
number of interesting architectural and historic^ remains, 
including the ruins of a Venetian fortification and a 
loggia, said to be *‘a perfect example of a public court 
of Justice of the Venetian period,” together with a beau- 
tiful 13th-century basilica, <&c. The town is a steamship 
station (indifferent harbour), and has some trade in ivine, 
figs, olives, and other fruit, the port being entered and 
cleared by 400,000 to 500,000 tons annually. In 1890 
the population of the town was 3392, and of the com- 
mune 15,809 (1900, 17,064), chiefly Croatians. 

Tfaunstolfflf a town and summer resort of Bavaria, 
(Germany, district of Upper Bavaria, 73 miles by rail east- 
south-east of Munich. It is one of the Bavarian towns which 
distil salt from the brine of Reichenhali, whence (22 miles 
distant) it is brought in pipes. It has a historical museum, 
a couple of fine fountains (1526 and 1894), and monu- 
ments of the war of 1870-71 and to King Maximilian II. 
There are saline baths, whey cure, and breweries. In the 
vicinity are Empfing, with baths of all kinds, and Pastor 
Kneipp’s cold-water cure establishment. Population, 
(1885), 4909; (1900), 7616. 

Triillt0IICiM (Czech, Trutiiov), the chief town of a 
government district in Bohemia, situated on the Aupa, a 
tributary of the Elbe, at the foot of the Riesengebirge, in the 
frontier district adjoining Prussian Silesia. It is tlie centre 
of the Bohemian linen industry, and has a yarn exchange. 
In addition to its spinning and weaving establishments, 
it has factories for the manufacture of pajier and for the 
utilization of the waste products of the other mills. 
Trautenau was founded by German colonists invited to 
settle there by King Otto II. of Bohemia, and received 
a charter as a town in 1340. It was the scene of two 
battles between the Prussians and Austrians on 27th and 
28th Juno 1866, which are now commemorated by public 
monuments. Population (1890), 13,290; (1900), 14,777. 

TrftVCiffICOrSf a state of southern ludia, in connexion 
with Madras. Area, 6370 square miles ; population (1881), 
2,401,158; (1891), 2,567,736, showing an increase of 7 per 
cent., which has been continuous since 1875 ; average den- 
sity, 380 persons per square mile. In 1901 the {population 
was 2,951,038, showing a further increase of 15 per cent. 

The gross revenue' is Rs.88,55,000 ; tribute, Rs.8,10,652; 
military force, 1360 infantry, 61 cavalry, and 30 artillery with 6 
guns ; number of {lolioe, 1632, under a European oUicer ; number 
of icbools (1897-98), 3274, with 160,868 pupils, of whom 36,662 
were girls ; proportion of pupils to population of school-going age, 
40 per cent, (being 64 per cent, for boys and 10 per cent, for ^rls), 
compared with 16*6 per cent, for the Madras Presidency ; r^is* 
teroa death-rate (1897), 16 per 1000. The Mahareya of Tra- 
vancorc claims deacout from Cheraman Pcnimal, the Inst Hindu 
monarch of united Malabar in the 14th century. Though he is a 
Kshatriyn, the succession follows the local custom of inheritance 
through femajes ; consequently his mnad of ado{>tion authorizes 
him to adopt sisters* sons. For two or three generations the rulers 
have been men of education and character, and the state is con- 
spicuous for good administration and prosperity. The two domi- 
nant sections of the population are the Namhuri Bralimans and 
tlie Nairs or military caste. Native Christians, chiefly of the 
Syrian rite, form just one-fifth of the whole, being more numerous 
than ill any Madras district. In 1897-98 the chief items of gross 
revenue were: land, R6.22,71,000 ; salt, Its. 19, 00, 000 ; tobaoco, 
Rs. 10, 49, 000 ; customs, Rs. 6, 42, 000 ; excise, Rs. 6, 35, 000 ; forests, 
Rs. 4, 37, 000 ; and stamps, Rs. 3, 66, 000. The expenditure inoluded 
Rs. 2*2, 95, 000 on public works and Rs. 3, 17, 000 on education. The 
value of the seaborne trade in that year, mainly of a coasting 
character, was Rs. 2, 47, 98, 100, of which R8.1,46,93,762ropresentea 
exports, chiefly cocoanut products, timber, pepper, cardamoms, 
coffee, and tea. The principal ports are Allcppi, Qiiilon, and 
Paravur ; but there is no real harbour. Proposals have been 


oonsidered for oonstmoting a railway over the hilla Into Britidk 
territory (including a line from Quilon to Tinnevelly). The Penyar 
project conducts water across the range in a tunnel to irrigate 
Tinnevelly district, for which compensation of Rs.40,000 is an- 
nually paid to Travanoore. The capital is Trivandrum. 

Traverse CItyi a city and lake port of Michigan, 
U.S.A., capital of Grand Traverse county, at the head 
of the west arm of Grand Traverse Bay, on the north- 
western coast of the Lower Peninsula, at an ^titude of 
605 feet. The harbour is good, and there is regular 
steamer oommunication during the open season with 
Chicago and other lake ports. The surrounding region 
iB forested with pine, and the industries are chiefly con- 
nected with lumber, there being saw, planing, and shingle 
mills. Population (1880), .1897; (1890), 4833; (1900), 
9407, of whom 2068 were foroign-born. 

Treetiee* — Since the publication of the article on 
Treaties in vol. xxiii. of this Encyclopaedia, treaty- 
making has entered more largely than ever into the life 
of nations. In the earlier article the different kinds of 
treaties were classified as (1) political; (2) commercial; 
(3) relating to social intercourse ; (4) to exlaradition ; (5) 
to copyright, trade-marks, ckc. ; (6) to the conduct of war. 
To those we may now add a seventh class, relating to 
international arbitration. 

1. Among the treaties belonging to the first class, con- 
cluded since 1888, two recent ones stand out as of first 
importance. The Hay - Pauncefote Treaty, signed at 
Washington 18th November 1901, and ratified by the 
American Senate 16th December 1901, to facilitate the 
construction of a ship canal through the Central American 
isthmus, and to remove any objection arising from the 
Convention of 19th April 1850, known as the Clayton- 
Bulwer Treaty, adopted as the basis for its neutralization 
the form of the International Convention of 29th October 
1888 for the free navigation of the Suez Canal. On 
30th January of 1902 an Anglo- Japanese Treaty was 
signed in Loudon, having for its object the maintenance 
of the status quo and general peace in the extreme 
East,” and more especially “the independence and terri- 
torial integrity of the empire of China and the empire of 
Corea,” and to secure “ equal opportunities in those coun- 
tries for the commerce and industry of all nations.” It 
provides that, if either Great Britain or Japan should 
become involved in war with another Power througli 
the defence of its interests in the countries concern^, 
the other will maintain a strict neutrality, and, if any 
further Power or Powers should join in the hostilities 
against either ally, the other contracting party will come 
to its assistance. A great number of conventions and 
arrangements of . less importance dealing with tlie delimi- 
tation of frontiers and spheres of influence in Africa and 
elsewhere have also been concluded between Great Britain 
and different European Governments (see Hertslet’s 
Treaties^ vols. xviii., xix., xx., and xxi., and the “ Treaty 
Series” published by the British Government), as w’ell 
as with many native states in Africa, on the Persian 
Gulf, and in the Malay Peninsula. By a declaration 
signed at London 5th August 1890, Franco recognized 
the British protectorate over Zanzibar and Pemba, and 
Great Britain recognized the French protectorate over 
Madagascar ; the ai)pointment of a commission to settte 
the details of their resjiective 8{)hores of influence in 
Africa set out in the declaration was also agreed ta 
By the declaration signed at Ixindon 15th January 1896, 
Great Britain and Franco settled their respective territorial 
policies on the Pctcha Bouri, Meiklong, Menam, and Bang 
Pa Kong rivers. By this declaration also the two Govern- 
ments agreed that all advantages in the Chinese provinces 
of Yunnan and Szechuen obtained by either Govemment 
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f3i<mld be enjoyed by both in common ; the appointment 
of a commission to delimit the French and British posses- 
Bions to the west of the Lower Niger was agreed npon ; 
and arrangements were made for the conclusion of a 
coni^ntion with regard to commercial matters in Tunis 
(see By an agreement dated 1st July 1890 Great 

Britain ceded to Germany the island of Heligoland. By 
this same agreement spheres of influence of the two coun- 
tries in Africa were fixed (details to be ascertained by a 
mixed commission, whqsie proposals were embodied in an 
Anglo-German agreement signed at Berlin 23rd February 
1901), and Germany recognized a British protectorate 
over Zanzibar and Pemba. The Samoan Islands were 
divided up under a “convention and declaration between 
Great Britain and Germany” signed at London 14th 
November 1899, which was completed by a tripartite con- 
vention between Groat Britain, Germany, and the United 
States, signed at Washington 2nd December 1 899. 

2. British commercial treaties since 1888, in chronologi- 
cal order, include a general treaty of commerce and navi- 
gation with Mexico (27th November 1888) j with Egypt 
(29th October 1889); with Greece (28th March 1890); 
with Muskat (19th March 1891); with Portugal, spheres 
of influence in Africa, transit duos, Ac. (11th June 
1891) ; with Servia (10th July 1893) ; with Jajmn (16th 
July 1894); with France, commercial relations between 
France and Canada (4th October 1895); with Abyssinia 
(14th May 1897); with Bulgaria (24th July 1897); 
with France in connexion with Tunis (18th September 

1897) ; with Belgium — a provisional modus viveTtdi, with 
subsequent extensions to British Colonies (27th July 

1898) ; with Uruguay (15th July 1899); and others of 
less importance. By an exchange of Notes on 28th April 
1899 Russia and England determined the territorial limits 
of their respective railway interests in China ; and by an 
agreement and exchange of Notes on IGth October 1900 
Great Britain and Germany declared their intention to 
observe an open-door commercial policy in China, while 
resj>ecting its territorial integrity. A new commercial 
treaty with China was signed 6th Sei)tember 1902. For 
the Sugar Convention, see Sugar. 

3. There ’have been a great number of minor accessions 
to existing postal and telegraphic conventions. 

4. Extradition treaties are dealt under Extradition. 

6. The international protection of coj^yriglit and indus- 
trial property (patents, trade marks, &c.) has undergone 
considerable extension (see infra), 

6. To treaties relating to the conduct of warfare a 
great addition has been made by the two international 
conventions adopted at The Hague on 29th July 1899. 
By the first the principles of the Geneva Convention 
of 22nd August 1864 were adapted to maritime warfare. 
By the other the laws and customs of war by land in a 
great many cases were formulated, and it was provided 
that “ until a more complete code of the laws of war ” was 
issued “populations and belligerents” should remain “under 
the protection and empire of International Law” (see War). 

7. There have been several important treaties relating to 
arbitration (see Arbitration, International), the most 
recent being the references of the Waima and “ Sergent 
Malamine ** incidents by Great Britain and France to the 
decision of Baron Lambermont (3rd April 1901), and that 
of the difficulties arising out of the determination of the 
boundary between Brazil and British Guiana to the king 
of Italy (6th November 1901). A new departure in 
treaty-maung in this connexion is that of treaties specifi- 
cally and exclusively devoted to providing for arbitration 
generally as between the contracting states. The first 
of these treaties was the Italo-Argentine Convention 
(23rd July 1898). The Anglo-American Convention for 
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the same purpose was signed (12th January 1897), but 
was not ratified by the American Senate.^ For The Hague 
Convention, creating a special court, see Arbitration, 
International. A Chile-Argentine Convention, provid- 
ing like the Italo-Argentine Convention for compulsory 
arbitration, was signed on the 12th August 1902. 

Among new and interesting developments which have 
arisen, wo may also place the international unions, or 
oi)en international arrangements, which all states can join 
on subscribing to certain conditions. These international 
unions date from the formation of the Union Postale 
Universello in 1874.*-* It has been followed by others 
relating to industrial property (patents, trade marks, drc.), 
copyright, railway traffic, the protection of submarine 
cables, suppression of African slavery, and Suez Canal 
quarantine (19th March 1897). The union relating to the 
protection of industrial property, to which the Govern- 
ments of Belgium, Brazil, Si)aiii, Frniic.e, Guatemala, 
Holland, Portugal, Salvador, S(;rvia, and Switzerland 
subscribed, was concluded at Paris on 20th March 1893, 
and since that date Great Britain (with Now Zealand and 
Queensland), Sweden, Denmark, Norway, Italy, Jajjan, 
the United States, and Tunis have acceded to its terms 
and joined the union. Turkey and Salvador have since 
withdrawn from it.® The subjects or citizens of each of 
the contracting states enjoy, in all other states of the 
union, as regards patents, designs, models, trade marks, 
and trade names, all the advantages their respective laws 
grant to their own subjects or citizens, and conserjnently 
have the same proh'ction as the latter and the same higal 
remedy against any infringement of tlioir rights, ]>rovidod 
they observe the formalities and conditions imposed on 
subjects or citizens by the internal legislation of each 
state. They have also a right of priority in respect of 
registration in the respoedive states. The liiternatiorwd 
Copyright Union was created by the Berne Convention 
of 9th September 1886. Both unions maintain official 
bureaus at Berne, and issue periodical publications. The 
Railway Traffic Union applies to European continental 
goods traffic only (14th October 1890). Under a con- 
vention, signed 5th July 1890, tliirty states, including 
Great Britain and most British colonies, are associated 
for the prompt publication at an office, established at 
Brussels, and at their joint expense, of the customs tariffs 
of the world and all modifications tliereof. Tlie General 
Act for dealing with the suppression of African slavery 
(signed at Brussels on 2nd July 1890) maintains offices 
at Brussels and Zanzibar for tlie centralization of all 
information and measures connected with the matters 
dealt with in the General Act. 

Further subjects which liave been suggested for universal inter- 
national regulation are aiwirdiist consj>iraci(!8, the control of floating 
pauper ijopulations, the white slave traffic, Ac. One of the tnost 
romarkttWe insUnees of tlie tendency which states have at the 
present day to asHiniilatc their intercourse to that between in- 
dividuals is the conclusion of arrangements for the granting to each 
other of leasea. As between European states and Oriental states 
some such arrangeinents were nmao in the form of concessions 
granted to Euroinmn scttleraeiits ; but as between European peoples 

1 Tlie majority of forty-two to twenty-six in its favour did not 
amount to the two- thirds retpiirod by the United states C.'onstitution 
in such cases. , , 

** Before this a Double Standard Monetary Union (23r{l Deeeinber 
1865) had been created ns between France, Italy, Helgitim, and 
Switzerland (Greece only joined the union in 1868), anti u Single 
Standard Union (1873) between Sweden, Norway, and Denmark. 
These earlier unions were limited in their area. 

* Similar orrangeniente for the mutual protection of inventions, 
designs, and trade marks liave been made between Great Britain on 
the one side and each of the following states and collies on the 
other : Ecuador (tUMtigns and trade marks only) ; Greece (designs and 
trade marks onlv) ; Honduras ; Mexico ; Paraguay ; Rumania (de- 
signs and trade marks only) ; Ta-smania ; Uruguay ; Western Australia. 



446 TREBIZOND — 

Buoh a case aa that of the grant by Great Britain of leasee to Fiance 
of stations on the Niger (14th June 1898) is novel. Great Britain 
has taken similar leases of Wei-hai-Wei (Ist July 1898) and of 
territory described as ** Hong Kong extension” (9th June 1898). 

(t. Ba.) 

TreblSOnd. — (l) A vilayet of Asiatic Turkey, 
situated on the south coast of the Black Sea, between 
36* and 41^* E. It has an area of 12,387 square miles, 
and is divided into four sanjaks — Janik (Samsiin), Trebi* 
zond, Lazistdn, and Oumush-khaneh. The vilayet consists 
of a long irregular strip of coast country, the eastern half of 
which is deeply indented and mountainous. The mineral 
wealth is great and the soil extremely fertile. There are 
extensive forests of pine, fir, oak, elm, and chestnut. 
Large quantities of walnuts are grown. In 1900 the 
exports amounted to £1,302,640 and the imports to 
£1,795,760. The population consists of 932,800 Moslems 
and 231,200 Christians, of whom 181,100 are Greeks. 
The people are Laz, Georgian, Greek, and Armenian, 
with a few Kurds, Tatars, Persians, and Europeans. 
(2) The chief town of the vilayet (the Greek Trapems\ 
and a military station, situated on the south coast of the 
Black Sea, and connected with Constantinople and Batum 
by sea and with Erzerum by a chauMit which forms part 
of the caravan route to Persia. The only harbour is the 
bay on the east, which is exposed to north and north-east 
winds, and is unsafe during their prevalence. In winter 
there are heavy gales from the north-east with sleet and 
snow, but the snow rarely lies. In 1900, including the 
Persian transit trade (£629,800), which is decreasing 
annually, the exports— cattle, hazel-nuts, tobacco, carpets, 
tumboki, &c. — ^wero valued at £760,670 (as compared 
with £565,200 in 1876), and the imports — cotton and 
woollen goods, petroleum, dec. — at £1,323,850 (£1,329,400 
in 1876). l^ebizond is the seat of British and other 
diksuls. The population comprises 22,000 Moslems and 
18,000 Christians. In October 1895 there was a massacre 
of Armeiiians, in which the police and soldiers took pirt. 

Trademr. an urban district (1894) and railway 
station in me Western parliamentary division of Mon- 
mouthshire, England, 7 miles east-north-cast of Merthyr 
Tydfil by rail, on the river Sirhowy. The church of St 
James was erected in 1890, and the town hall in 1893. 
There is a large export trade in coal. Population (1891), 
17,341 ; (1901), 18,574. 

Tniftschkdi Heinrich von (1834-1896), 

Gennan historian and political writer, was born at Dres- 
den on the 15th of September 1834. He w’as the son 
of an officer in the Saxon army who afterwards rose 
to be governor of Konigstein and military governor 
of Dresden. Young Treitschke was prevented by deaf- 
ness from entering the public service. After studying 
at Leipzig and Bonn, where he was a pupil of Dahl- 
mann, he established himself as a privat - docent at 
Leipzig, lecturing on history and politics. He at once 
became very popular with the students, who were attracted 
by his great oratorical power ; but his political opinion^ 
which he brought even into the lecture-room, made it 
impossible for the Saxon Government to appoint him to 
a professorship. He was at that time a strong Liberal ; 
he hoped to see Germany united into a single state with 
a parliamentary government, and that all the smaller 
states would be swept away. In 1863 he was appointed 
professor at Freiburg; in 1866, at tlie outbreak of war, 
his sympathies with Prussia were so strong that he went 
to Berlin, became a Prussian subject, was appointed editor 
of the FreuBMche JahrbUeher, and from that time was 
one of the ablest advocates of Prussia on the Gennan 
press. A violent article, in which he demanded the 
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annexation of Hanover and Saxony, and attacked with 
great bitterness tbe Saxon royal ho^, led to an 
estrangement from his father, who ezgoy^ the warm 
frienddiip of the king.' It was only equally in its ill- 
humour by his attacks on Bavaria in 1870 ; his admiraSon 
for Prussia made it impossible for him to be just to those « 
Germans who had not, like himself, voluntarily become 
Prussians. After holding appointments at Kid and 
Heidelberg, he was in 1874 made professor at Berlin; he 
had already in 1871 become a member of the Reichstag, 
and from that time till his death in 1896 he was one of 
the most prominent figures in the city. On SybeFs deaui 
he succeeded him as editor of the Historische Zeiteckrift 
Among the students he enjoyed great popularity. His 
ardent patriotism communicated itself to his hearers. He 
had outgrown his early Liberalism, and become the chief 
panegyrist of the house of Hohenzollern. He did more 
than any one to mould the minds of the rising generation, 
and he carried them with him even in his violent attacks 
on all opinions and all parties which appeared in any way 
to be injurious to the rising power of Germany. He 
supported the Government in its attempts to subdue by 
legislation the Socialists, Poles, and Catholics; and he 
was one of the few men of eminence who gave the sanction 
of his name to the attacks on the Jews which began in 
1878. As a strong advocate of colonial expansion he 
was also a bitter enemy of Great Britain, and he was to a 
large extent responsible for the anti-British feeling into 
which so much of German Chauvinism was directed during 
the last years of the 19 th century. In the Reichstag ho 
had originally been a member of the National Li^ral 
party, but in 1879 he was the first to accept the new 
commercial policy of Bismarck, and in his later years 
he joined the Moderate Conservatives, but his deafness 
prevented him from taking a prominent part in debate. 
He died at Berlin on the 28th of April 1896. 

As a historian Treitschke holds a very high place. His 
work, indeed, lies entirely in the history of the last two cen- 
turies. Ho approached history as a politician ; he had none 
of the passion for research for its own sake, and confined 
himself to those periods and characters in which great 
political problems were being worked out : above all, he 
was a patriotic historian, and he never wandered far 
from Prussia. His great achievement was the HUtory cf 
Germany in the Nineteenth Century. The first volume 
was published in 1879, and during the next sixteen years 
four more volumes appeared, but at his death he had only 
advanced to the year 1847. It will remain a fra^ent, 
and it is much to be regretted that he did not live to 
complete the account of the Revolution, in which he would 
have had a subject worthy of his peculiar powers. The 
work shows extreme diligence, scrupulous care in the use 
of authorities, and in the years he covered he has left 
little for future historians to discover. It is too discursive 
and is badly arranged, but it is marked by a power of 
style, a vigour of narrative, and a skill in delineation of 
character which give life to the most unattractive period 
of Gorman history; notwithstanding the extreme spirit 
of partisanship and some faults of taste, it will remain a 
remarkable monument of literary ability. Besides this he 
wrote a number of biographical and historical essays, as 
well as numerous articles and papers on questions arising 
out of contemporary politics, of which some are valuable 
contributions to politi^ thought, while others are political 
controversy not ^ways of the best kind. 

The most important of the essays have been collected 
under the title Hietorieche und politieche in four 

volumejs Leipzig, 1896; a selection from his more con 
troversial writings was made under the title Zdm JaJkre 
deuteeher Kdmpfe; in 1896 a new volume appeared, 
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called Deutsche Kdmpfe, JVeue Fdge, After his death his 
lectures on political subjects were published under the 
title Pclitih He brought out also in 1856 a short volume 
of poems called Vaterldndische Oedichte^ and another 
vdlume in the following year. The only works translated 
* into English are two jjamphlets on the war of 1870) What 
we dmumdfr<im Frame (London, 1870), and The Fire-test 
of the North German Confederation (1870). 

See SoHiXMAKK. Heinrich e. Treitsekke*s Lehr- vnd Wander- 
jahre, 18S6-S6, Munich, ^96. Chistav FreUctg md Heinrich v, 
^eUsMe im Brie/wechaeT, Lei^g, 1900. Deutsche Rundachcm^ 
uotober 1896 ; and article by J. W. Hsablam, Historical Beniew^ 
Deoemlter 1897. (j. w. He.) 

Troncs6ffli a corporate town of Hungary, capital 
of the county of the same name, beautifully situated on 
the Vdg, 70 miles north-east of Pressburg. Near it are the 
romantic ruins of the fort of Trencs^n, which once played 
an important part in Hungarian history. Trencs4n is 
one of the most considerable towns of upper Hungary, 
having a gymnasium with interesting collections, a State 
high school for girls, a public hospital, largo barracks, a 
beautiful park, and several manufactories. The inhabit- 
ants of the town and of its vicinity are Slovaks, partly 
peddlers, who stroll through all parts of Europe with their 
merchandise. Not far from this town are the hot baths of 
Trencsdn-Teplicz. Population ( 1 89 1 ), 6075 ; ( 1 901 ), 701 1. 

Trdnflfg'dtnUa See Malay Peninsula. 

Trontp the chief town of that portion of Tirol, 
Austria, inhabited by the Italian element, on the left bank 
of the Adige, 44 miles north by east of Verona. The ex- 
tensive fortifications are intended for the defence of the 
Adige valley and the one railway line leading directly 
from Italy into Tirol. Some of them occupy the isolated 
rocky height of Doss Trento, which rises about 230 feet 
above the town. Other outlying forts and batteries 
command separate ravines, valleys, and positions in the 
vicinity giving access to Trent from the west (Sarco Thai) 
and from the east (Val Sugana). Trent has now, in 
addition to the archiepiscopal seminary with complete 
theological faculty, an Italian up])er gymnasium, an epis- 
copal private gymnasium, a training college for female 
teachers, a school of commerce, &c. The manufactures 
comprise, in addition to the silk and textile industry, the 
preparation of salami, a strongly-spiced It^ian sausage, 
sweetmeats and preserves, spirits, playing-cards, earthen- 
ware and furniture. Viticulture and the quarrying of 
marble and gypsum are also important resources of the 
inhabitants. A large monument to Dante, designed by 
Zocchi, was erected in 1896. Population (1890), 21,486 ; 
(1900), 24,908, including garrison of 2231 men. 

Trente et Quarante, like roulette, is a purely 
gambling game, for no ingenuity or calculation on the 
part of the player can enable him to win. No game 
could possibly be more one of chance. The diagram 
illustrates one half of the table, the other half precisely 
corresponding to it. Two croupiers sit on each side of the 
table, one of them being the dealer ; behind the two on the 
side opposite to the dealer a supervisor of the game has his 
seat. Six packs of fifty-two cards each are us^ ; these are 
well shuffle^ and the croupier asks any of the players to cut, 
handing him a blank card with which to divide the mixed 
packs. There are only four chances at trente et quarante : 
rouge or notV, known as the grand tableau, eouleur or 
inverse, known as. the petit ixMeau, The stakes are placed 
on the divisions indicated on the table, the maximum 
being 12,000 francs and the minimum 20 francs. The 
dealer, who has placed all the cards before him, separates 
a few with the blank card, takes them in his left hand and 
invites the players to stalm with the formula, Messieurs, 
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faites votre jeu !” After a pause he exclaims ‘*Le jeu est fait, 
rien ne va plus ! ” after whidi no stake can be made. He 
then deals the cards in a row until the aggregate number is 
something more than thirty, upon which he deals a second 
row, and that which comes nearest to thirty wins, the top 
row being always distinguished as rwir, and the lower 
as rouge. In announcing the result the word trente is 
always omitted, the dealer merely announcing u% trois. 



Diagram of Half of Trente et Quarante Tarlr. 
N, nair ; K, rouge ; O, grand tableau ; J, inveree. 


qvatre, fius the case may be, though when forty is turned up 
it is described as quarante. The words noir and inverse 
are also never used, the announcement being rouge gagne 
or rouge perd, eouleur gagne or eouleur perd. Gain or 
loss over eouleur and inverse depends upon the colour 
of the first card dealt. If this should be also the colour of 
the winning row, the player wins. Assuming, for example, 
that the first card dealt is red, and that the lower row of 
the cards dealt is nearest to thirty-one, the dealer will 
announce “ Rouge gagiic et la eouleur.” If thcj first card 
dealt is red, but the black or top row of cards is nearest to 
thirty-one, the dealer announces “Rouge perd etla eouleur.” 
It frequently happens that both rows of cards when added 
together give the same number. Should they both, for 
instance, ^d up to thirty-three, the dealer will announce 
“ Trois apr^s,” and the deal goes for nothing excejit in the 
event of their adding up to thirty-one. I7n aprrs is 
known as a ref ait ; the stakes are put in prison to be left 
for the decision of the next deal, or if the player prefers it 
he can withdraw half his stake, leaving the other half for 
the bank. Assurance against a refait can be made by 
paying one per cent, on the value of the stake with a 
minimum of five francs. When thus insurtjd against a 
refait the player is at liberty to withdraw his whole stake. 
It has been calculated that on an average a refait occurs 
once in thirty-eight coups. After each deal the cards are 
pushed into a metal bowl let into the table in front of the 
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dealer. When he has not enough left to complete the two 
rows, he remarks Les cartes passent ”j they are taken 
from the bowl, re-shuffled, and another begins. 

(A. *. T. W.) 

Tr0fltOfl| a city of Missouri, U.S.A., capital of 
Grundy county, on the Grand river, and the Chicago, 
Bock Island and Pacific, and the Omaha, Kansas City, 
and Eastern railways, in the northern part of the state, 
at an altitude of 812 feet. It is in a farming region, for 
which it serves as a trading centre. It was founded in 
1841, incorporated as a town in 1857, and received a 
city charter in 1893. Population (1890), 5039; (1900), 
5396, 192 being foreign-bom and 200 negroes. 

Trantorii a city of New Jersey, U.S.A., capital of 
Mercer county and of the state, on the Delaware river, 
at the falls and head of navigation, on the west boundary 
of the state. The plan of the city is irregular; it is 
divided into fourteen wards, has good water-supply and 
sewerage systems, and is well paved, mainly with brick 
and asphalt. Among the finer buildings are the slate 
capitol, the public library, the court-house, and the United 
States building. Trenton is on the main line of the Penn- 
sylvania Railroad from New York to Philadelphia, and 
on a branch of the Philadelphia and Reading. It is 
a manufacturing city of great importance. In 1900 
there were 570 establishments, with a total capital of 
$26,174,895. They employed 14,457 hands, and the 
product had a value of $31,645,695. The chief in- 
dustries comprised iron and steel, $13,260,787 ; clay 
and pottery products, $4,785,142 ; rubber and elastic 
goods, $1,689,893; and foundry and machine-shop pro- 
ducts, $894,239. For its pottery Trenton has long been 
famous, and also for the great wire w^orks of the Roeblings. 
The assessed valuation of real and personal property was 
i<H900 $33,959,823, the net debt of the city was 
$2,613,990, and the rate of taxation was $21*50 per 
$1000. The total receipts, exclusive of loans, were 
$1 ,112,963, and the expenditure for maintenance and 
operation $698,450. At Trenton occurred one of the 
most celebrated military oiDerations of the American 
Revolution. On Christmas night, 1776, Washington 
crossed the Delaware river into New Jersey, and the 
following day surprised and captured a British force of 
Hessian mercenaries. Population (1890), 57,458, a groat 
increase since 1880, due in part to the extension of 
the charter limits; (1900), 73,307, of whom 16,793 were 
foreigu-born and 2096 negroes. 

TrAport, La. a maritime town in the arrondisse- 
ment of Dieppe, department of Seine-Inf^rieure, France, 45 
miles in direct line N.N.E. of Rouen, on the railway from 
Beauvais, and at the mouth of the Bresle in the English 
Channel. It is a sea-bathing station, and a favourite 
resort of the Parisians. The principal buildings are the 
h6tel de ville, a tuw^or and the church of St Jacques, 
both of the 16th century, the latter with fine modern 
glass, and an ancient timbered house. A casino, sur- 
rounded i>y gardens, was erected at the east end of the 
beach in 1896-97, The fisheries and oyster parks with 
their dependent industries and shipbuilding furnish the 
chief occupations of the inhabitants. The plateau of Mont 
Huon, rising above the town and reached by an ascent 
of 880 steps, affords a good view. Three miles east 
of Tr^port is the little bathing town of Mers. Once 
a mere village, it now provides accommodation for the 
increasing number of visitors to Treport. The port com- 
prises a tidal harbour of 14 acre^ with 1300 feet of 
quayage, depth alongside, high spring tide, 20 feet| and 
a new dock between the ti<U harbour and the canal of 
7 acres with 900 feet of quayage, depth alongside, 24 


feet. The canal from Tr4port to Eu has a length of 
3 miles, and is navigable by vessels drawing 16 feet. 
The number of vessels entered in 1900 was 313 of 91,161 
tons (from England 306 of 89,006 tons) ; cleared 354 of 
97,471 tons (to England 347 of 96,379 tons). The tital 
port traffic, including coasting trade, amounted to 1 93,33 r 
tons. Large quantities of sugar, both raw and refined, 
are export^, chiefiy to England, amounting in 1900 to 
51,722 tons. Population (1891), 4297 ; (1901), 4949. 

Trovelyan. Sir Oeorfe Otto. Bart. (1838^ 

), British author and statesman, only so|l of Sir 

Charles Trevelyan, was born on 20th July 1838 at’ftothley 
Temple, Leicestershire. His mother was Lord Macaulay’s 
sister. Ho was educated at Harrow and at Trinity 
College, Cambridge, where he was second in the classical 
tripos. In 1861 he wrote his IJaraee at Univerdty 
of Athem, The following year he went out as a civfl 
servant to India, where he spent several years. During 
his stay he contributed Letters of a (Jmyipetition Wallah 
to Macmillan* B Magaztm (republished 1864). Cawnpore^ 
an account of that terrible tragedy, w^as published in 
1865. During the same year he w’^as elected to Parliament 
for Tynemouth in the Liberal interest. At the general 
election of 1868 he was returned for the Hawick Burghs, 
which he continued to represent until 1886. When the 
first Gladstone Ministry was formed, in December 1868, 

Mr Trevelyan was appointed Civil Lord of the Admiralty, 
but resigned in July 1870 on a point of conscience con- 
nected with tlie Government Education Bill. He advo- 
cated a sweejung reform of the army, including the 
abolition of the purchase of commissions, and botli in 
and out of Parliament he was the foremost supporter for 
many years of the extension of the county franchise. 

In 1869 he wrote Tlw Ladies in Parliament, a humorous 
political brochure in verse. In the session of 1874 Mr 
Trevelyan brought forward his Household Franchise 
(Counties) Bill, which was lost on the second reading; 
it was not till ten years later that the agricultural 
labourer was enfranchized. Among other causes which 
he warmly supported were women’s suffrage, a thorough 
reform of metropolitan local government, and the drastic 
reform or abolition of the House of Lords. He was also 
in favour of the direct veto and other tenqjerance legisla- 
tion. In 1876 he published Tfw Life and Letters of 
Lord Macaulay, one of the most admirable and most 
delightful of modern biographies; and in 1880 he pub- 
lished Hie Early History of Charles James Fox, In 
the latter year he was appointed Parliamentary Secre- 
tary to the Admiralty. This office he held until May 
1882, when, after the assassination of Lord Frederick 
Cavendish, he became for two years Chief Secretary 
for Ireland. From November 1884 to June 1885 he 
was Chancellor of the Duchy of Lancaster. In February 
1886 he became Secretary for Scotland, but resigned on 
26th March on account of his disagreement with some of 
Mr Gladstone’s Irish Home Rule proposals. The same 
year he succeeded his father in the baronetcy. At the 
general election of 1886 Sir George Trevelyan lost his 
seat for Hawick. As a’ representative of the Unionist 
party he took part in tlie Round Table Conference, and 
being satisfied with the modifications made by Mr 1 
Gladstone in his Home Rule scheme, he formally re- 
joined the Liberal party. In August 1887 he re-entered 
the House of Commons as member for the Bridgeton 
division of Glasgow; and from 1892 to 1895 he was 
Secretary for Sc^and. Early in 1897 he resigned his 
seat in Parliament and retired into private life. In 1899 
he published the first volume of a History of the Amerioam 
MsvUuUm, coming down to 1776. 
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TrsVM (German, 7Vw), a town and episcopal see 
of Pmssia, in the Rhine imTuioe, on the right bank of 
the Moselle, 69 miles by mil south-west of Coblens. The 
most noteworthy of the modem public buildings is the pro- 
Tindal museum, built of red sandstone in 1B85-89, and 
.eoitaining antiquities (many of them Roman), pictures, 
\nd objects of industrial* art. There are also a bronze 
monument of the Emperor William I. (1893) and a foun- 
tain (1897) in commemoration of Archbishop Rr.ld^^in. 
Population (1885), 33,019; (1900), 43,324. 

^ TravIlpllO^ a toim of the province of Bergamo, 
Iiomba^y, It^y, 15 miles by rail south by west of Ber- 
gamo. ft has a fine church, an old castle, a technical school, 
important silk manufactures, wool - spinning, and manu- 
facture of artificial manure, sulphuric acid, and glue. 
Population (1881), 9854; (1900), 10,000. 

Travis^ a town, episcopal see, and capital of the 
province of Treviso, Yenetia, Italy, on the plain between 
the Gulf of Venice and the ^ps, 18 miles by rail north of 
Venice. In 1890 a monument to Dante (having regard 
to Paraduo^ ix. 49) was erected on the bridge at the con- 
fluence of the Sile with the Botteniga. Treviso is the seat 
of various industries — ^ironworks, majolica and pottery, 
macaroni, cotton-spinning and rice-husking, paper, printing, 
brushes, brick-yards, flour-mills — and has a school of the 
industrial arts and sciences. Population (1900), 34,004. 

TrUMrS*! a town and health resort of Germany, 
grand-duchy of Baden, on the Black Forest Railway, 35 
miles south-east of Offenburg, a centre of the Black Forest 
clock trade. Straw-plaiting, saw-milling, and the manu- 
facture of wooden wares are also carried on. It has a 
fine waterfall (500 feet), an industrial hall, a nerve-cure 
establishment, and a couple of technical schools. Alti- 
tude, 2251 feet. Triberg is what in Germany is called a 
** Luft-kurort,” to which convalescents resort after a course 
of baths elsewhere. Population (1900), 3368. 

Trichinopolyy a city and district of British India, 
in the Madras Presidency. The city is on the right bank 
of the river Cauvery, which here forms an island at the 
head of its delta, about 56 miles from the sea. It is 
an important junction on the South Indian Railway, 
219 miles south-west of Madras. Population (1891), 
90,669; (1901), 104,690, being the largest town in the 
province after Madras; municipal income (1897-98), 
Rs. 1,58, 070. There is stiU a military cantonment. It 
has a large Roman Catholic population and several 
Protestant missions. The well-known Trichinopoly cigars 
are largely made from tobacco grown outside the district 
at Dindi^: there are fifteen cigar factories. It has, 
besides, specialities of goldsmith’s work and of modelling 
in pith. The two colleges (Catholic and S.P.G.) had 335 
students in 1896-97 ; the three high schools, 2604 pupils. 
There are seven printing-presses, one of which issues a 
Catholic periodical in Tamil, a reading-room and library. 
Bishop Heber died here in 1826. 

The distiiot of Trichinopoly has an area of 3631 square miles. 
Population (1881), 1,216,083 ; (1891), 1,872,717, showing an in- 
crease of 18 per cent, after the famine of 1876-78 ; average density, 
378 persons per square mile. Native Ohrutians, mostly Catholics, 
numbered 69,410, or 6 per cent. In 1901 the population was 
1,445,118, showing a fhrther increase of 5 per cent. The land 
revenue and rates in 1897-98 were Be. 24, 06, 479, the inoidenoe of 
asso si m ent being R.1.18.4 per acre; cultivated area, 934,833 
sores, of whidli 206,947 were irrigate, including 104,657 from 
Oovemment canals; number of police, 729; boys at school 
(1896-97), 29,022, being 29*2 per cent, of the male population 
cf abhool-goiag a^; registered death-rate (1897), 21 per 1000. 
The pdaoipal orm are millet, rice, other food mins, and oil- 
seeds, with a litue cotton, sugar-oane, indigo, and tobacco. The 
Bouth Indhuu Bidlway traverses the district for 98 miles. 
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Trieoupl^ #harllaM (1832-1896), Greek 
statesman, Nauplia in 1832. After study- 
ing law and lii^mture in Athens and in Fhris, he vas 
sent to London in 1852 as an attache of the Greek 
Legation. By 1863 he had risen to be charge d’affaires, 
but be aimed rather at a political than a diplomatic 
career. In 1865, therefore, after ho had concluded the 
n^tiations for the cession by Great Britain to Greece 
of the Ionian Islands, he entered the Greek Chamber of 
Deputies, and in the following year was made Foreign 
Minister, at the early age of thirty-four. In 1875 he 
became Prime Minister for a few months, but had no 
opportunity even to begin carrying out the policy which 
he had in mind. This policy was to develop the resources 
of his country so as to create an army and a fleet, and 
thus to give Greece the power to acquire a leading place 
among the nations of south eastern Europe^ It was not 
until 1882 that he was able to take measures to this end. 
In that year he became Prime Minister for the third time 
(his second period of oflice, two years earlier, had lasted 
only for a few* months), and at once set about the task of 
putting Greek finance upon a firmer basis, and of increasing 
the prosperity of the country by making roads, railways, 
and har^urs. He was defeated at the general election 
in 1886, but in the following year he resumed office, and 
again took up the labour of economic and financial reform. 
His difficulties were now increased by the large expenditure 
which had been incurred for military preparations while 
he had been out of office, as the result of the union effected 
between Bulgaria and eastern Rumelia. The Greeks had 
demanded from Turkey comjtensation for this shiftirg of 
the balance of power, and had prepared to enforce their 
demand by an ap])eal to anns. The Great Powers, how- 
ever, had interfered, and by Uockading the PirsBUS had 
compelled Greece to remain quiet. Tricoupi, nevertheless, 
believed that he could in a few years raise the value of 
Greek paper currency to par, and upon that assumption 
all his calculations w^ere based. Unfortunately for himself 
and for his country, he was not able to make his belief 
good. His dexterity in finance called forth general ad- 
miration, and his schemes for the construction of roads 
and railw*ays met with a certain amount of success. But 
at last he was obliged to recognize that the warnings 
offered to him had l)con sound. Greece could not meet 
her obligations. Tricoupi tried to make terms wdth the 
creditors of his nation, but he failed in this also. The 
first taxation which he pro^KJsed aroused great hostility, 
and in January 1895 he resigned. At the general 
election, four months later, he and his party were 
defeated. He at 0 T:ce retired from public life, and soon 
afterwards the di8ea.se declared itself which eventually 
proved fatal. He died at Cannes on 1 1 th April 1 896. 
The faults of exceasivo ambition and of a far too sai guine 
optimism, w*hich marked Tricoupi’s character, could not 
prevent him from being regarded, even during his lifetime, 
as the foremost Greek statesman of his time. He was 
not a favourite with the jwpulace, nor was he beloved so 
much as respected by his followers. By nature he was 
reserved — his nickname w*as ^‘the Englishman” — and he 
had no sympathy with the arts of the demagogue. Bui, 
both in the ranlb of his own party and by the nation at 
large, his abilities and his force of character were un- 
questioned. It was his misfortune that the circum- 
stances of the time did not allow* his w*ide schemes for the 
benefit of his country to be carried into effect, (h. h. f.) 

Trieste (German, Slovene, 7V«/), the principal 

seaport of the Austro-Hungarian monarchy, at the north- 
east extremity of the Adriatic Sea, constituting, with its 
adjoininfiT territory, a separate Austrian crown land, and 

S. IX. -- 57 
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formiDg the seat of the admmistrati(M|^||| 
or littoral total area, 36 square ini]% ^ 

The population of the town and diatricOiadfil|dfiig !i2 tuburl)s 
and villagee and garrison of 1995 men, was in iB90, 157,460, or 
487 per square mile (the population of town and suburbs was 
146,2^6). Of this total 81,973 were female and 75,498 male (a 
rsTersal of the relations in the KUatenlaiid as a whole, where the 
proportion of females to males is 976 to 1000} ; 77 per cent. Italian, 
18 per cent. Slovene, and 5 per cent. German ; 95 per cent. Roman 
Catholic, 3 per cent. Jews, and the Greek Orthodox and Protestant 
religions, 1 per cent. each. The population, which increasea more 
slowly than the average of Austrian cities, was in 1900, including 

S arrison, 178, 672 Ini 896 the marriage-rate was 8*15, the birth-rate, 
0*92, or excluding still births, 80*16, and the death-rate, 27*73 
per 1000. Of the births, 17*83 per cent, were illegitimate. The 
marriage-, birth-, and death-rates are declining. 

l^oste sends 5 members to the Reichsrath, all Italian. Tho 
provincial diet, which at the same time jperforma the functions of 
municipal council, is composed of 48 Italians and 6 Slovenes. (For 
education, communications, Ac., see Kustenland.) 

In 1888 a monument was erected in commemoration of 
idle 500th anniversary of the connexion of the town with 
Austria. Trieste, which had been a free port since 1719, 
and owed its previous prosperity to the release thus granted 
from hampering legislation, was deprived of that privilege 
in July 1891. It lost this advantage at a moment when 
it had to contend with various and incroasiug difiicultias 
arising from a diversion of traffic towards the Italian and , 
German coasts, the loss of part of the Levant trade through 
the development of the Orient railway system, and the 
growing rivalry of the neighbouring Hungarian port of 
Fiume, whoso interests were vigorously promoted by the 
Transleithan Government. In 1901, however, the efforts 
to secure a second line of railway connecting Trieste with 
the interior were at length crowned with success through 
the adoption by the Reichsrath of the railway programme 
of tho Korbor Ministry. This had been recognized by 
successive Governments as of vital importance for the 
future of the Austrian export trade, and an important factor 
in the commercial rivalry between Austria and Germany, 
the Adriatic and the North Sea. The Government scheme 
provided for the realization of the two principal competing 
projects. Tho first was a line across the Karawanken 
range (Trieste-Klagenfurt, with a branch to Yillach, to be 
opened in 1905), forming a direct connexion with Bohemia 
and the northern industrial districts of Austria, calculated 
to counteract the gravitation of traffic towards the German 
ports. The second was the Tauorn scheme (from Moll> 
briicken in Carinthia to Schwarzacli in Salzburg, through 
the Gastein valley, to be completed in 1908), the shortest 
and cheapest route to the Austrian interior, as well as to 
south Germany, which was expected to raise Trieste to 
the rank of a first-class harbour. An objection to this 
line was formerly raised by a section of the Italian element 
in the town. It would, they contended, bring the Germans 
to Trieste, and experience had shown that where they 
once set foot commercially they finished by establishing 
their political predominance. Another suggestion for re- 
invigorating Trieste is the construction of a canal con- 
necting it with the Danube. 

The tofal net tonnage of vessels entering ond departing in 1871 
was 1,900,000. In 1896 it amounted to 8,500,000 tons, the lowest 
increase of any large European port. In 1890, while still a free 
port, tho total value of the exports and imports was £58,383,000. 
There was a roduotion of £6,416,600 in the following year, but in 
1892 trade had begun to recover, the total being £54,588,800, to 
fall again in 1895 to £52,390,000. Of the entire trade of Trieste, 
55 per cent, is with the Levant and the Far East In 1892 its 
mercantile fleet consisted of 1267 ships of an aesrregate burden of 
105,504 tons. These inoliided 110 steamers, of n^ich three-fourths 
belonged to the Austrian Lloyd, which receives subventions from 
the state. Fifty-one vessels (5 of them steamers) with a total ton- 
nage of 1660 were built in the docks of the Austrian Ll<wd and the 
Stabilimento Teonico Triestino, which employ over 8000 hands. 
Other important industries include the constmotioii of marine 
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steam engines, brewing, tanning, the manufacture of anchors, 
cables, silk and cotton stuflfs, soap, wax, wine, liqueure, funfitm 
and olothhtf. The most important natural products are fruilk,, 
corn, and oil. 

AvTBORmss.— -NiCMAim-SpALLART. OaierreicAs maritime JM- 
wiekeheng vmd die Hehung von Trieste (Stuttgart, 1882). — Soi)||a. 
St&ria ertmografioa di Trieste (Trieste 1885-^6).— Ibbko ©mla 
Ceoob. iStoria di Trieete (Trieste, 1879). (it. o’n.) 

TrIfkII (Slovene, Trhovlje\ a commune in the 
government district of Cilli, in St^a, Austria, near the 
left bank of the Save and 28 miles east by north of 
Tiaibach. It is the centre of an extensive lignite deposit^ 
which yields al)out 300,000 tons annually. There arif 
also lai^ cement works, and manufactures of d|emicahi 
and glass. Population (1890), 8464 ; (1900), 10,861. 

Trikkaia (the ancient Trika\ a town of Greece, 
capital of the province of Trikkaia, 38 miles west of 
Larissa, and after that town the largest in Thessaly. It 
has the appearance of a Mussulman town, on account of 
its mosques (only one of which, however, is in actual use), 
and it is a centre of trade in wheat, maize, and tobacco. 
Population (1889), 14,820; (1896), 21,149. 

TritlCOniAlIf a town and naval station on the north- 
east coast of Ceylon, 100 miles north-east by north of 
Kandy. It is no longer the princi^ml capital, having been 
superseded by Batticaloa, but with its magnificent har- 
bour — one of the five or six greatest natural harbours in 
the world — it continues to be the headquarters of the 
admiral commanding on the East Indian station, and 
there is a garrison of infantry and British artillery. A 
steamer from Colombo calls weekly with and for pas- 
sengers and cargo. Average annual rainfall, 62| inches ; 
average temperature, 81 *2*". Some tobacco, rice, and 
jialms are grown in the district. Population (1900), 
about 13,000; of district, 28,500. 

Tring, a market town and urban district (1894), 
Hertfordshire, England, in the Watford parliamentary 
division of the county, 7 miles south-east of Aylesbury. 
The Rothschild Museum, erected in 1889, contains a very 
extensive natural history collection, and in a paddock and 
cages a short distance from the building live animals are 
kept. Population (1891), 4525; (1901^ 4368. 

Trinidad, the most southerly, and with the ex- 
ception of Jamaica the largest, of the British West Indian 
Islands. Area, 1754 square miles, or nearly 1,123,000 
acres. In 1889 Tobago was annexed to Trinidad to form 
one colony, and since 1899 that island has been in- 
corporated as a ward of the united colony of Trinidad and 
Tobago. The soil of Trinidad is varied and extremely 
fertile. Population (1891), 200,028; (1901), 253,250. 
Of the population a third are East Indians. Of the other 
two-thirds, the upper classes are mainly of pure or mixed 
British, French, Corsican, or Spanish blood, while the 
lower dasses are of pure or mixed negro origin. Immigra- 
tion from India is conducted under Government control, 
j648,809 being expended for this purpose during 1898. 
The immigrants numbered 1940 in 1893, 3087 in 1896, 
and 1292 in 1898. Port-of-Spain, the capital, has a fine 
harbour, with 7 miles of tramway and 500 miles of tele- 
phones; its population in 1900 was 55,000. A system 
of underground drainage has been constructed. Two 
other boroughs of importance are Sen Fernando (7641) 
and Arima (3663). 

The climate is both hot and damp: annual death-rate about 
26 per 1000 ; average rainfall annu^y about 62 ineboe at the 
Botanic Garden. The wet seaeon begins in June and laete till 
December, with a short cessation in September. The mean annual 
temprature is about 80”. In Port-of-Spain, in May, June, Sep- 
tember, and October, the shade temperature often reaches 90^; 
in December and March it often falls below 70” at night 
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principal industriec ora the cultivation of ca^ao, sugar- 
*t)ane-growmg, and the manufhctnro tA sugar, rum, and bitters ; 
the growing of coffee, tobacco, cocoannts, oranges, bananas, and 
timber (sucm as maho^ny and cedar), dye-wo^s (logwood and 
fustic), and balata, rubber-trees; stoch-famiing, fto. The area 
up^r cacao cultivation is nearly twice that of sugar. Cane- 
fi%s, as opposed to sugar estates, are on the increase. Large 
"quantities of asphalt are annually exi)orted fbom the Pitch Lake 
in La Urea, 90 acres in extent, by a British company which has 
the exclusive right of digging from the lake, in return for an 
annual sum (£10,000) ana a royalty to the Government, whieh 
together in 1898 produced £;34,056. The value of the imports 
in 1900 was £2,500,2ftd; exports, £2,598,475. The trade is 
principally with the IJnited Kingdom, the United States, France, 
and Venezuela. The transport trade (almost entirely with Vene- 
zuela) r^esents a quarter of the common^e of the colony. The 
values 01 the principal native tiroducts and manufactures ex- 
ported in 1900 were: sugar, witn molasses and rum, £5ri2,158 ; 
cacao, £978,082; asphalt, £177.460. Largo quantities of Tonga 
beans, the produce of the mainland, are cured in Port-of-Spain, in 
bond ; and as much as £30,000 worth has been shipped in a single 
year. Out of a total area of 1,123,000 acres, 450,920 acres arc 
unalionated Crown lauds. About 205,000 acres are under caltiva< 
tion. 

The revenue in 1900 was £698,959 ; expenditure, £659,079 ; 

S ublic debt, £918,472. About thirty-four steamers call at TYini- 
ad per month. Port-of-Spain is in direct comntunication with 
Southampton. The shipping entered and cleared in 1900 had 
a total tonnage of 1,178,494, of which 591,102 was British. The 
island is not well furnished with roads, the total mileage being 
193. There are 90 miles of railway, besides several miles of steam, 
electric, and mule tramways ; and 166 miles of internal telegraphs. 

Places of worship are owned as follows : — Roman Catholic, 60 ; 
Anglican. 61 ; Baptist, 10 ; Wesleyan, 1.5 ; Presbyterian. 8 (and 
59 »diai)els). The bishopric of Trinidad forms part of the West 
Indian Province of the Church of England. The 239 elementary 
schools are of two kinds: (1) 56 Government schools, which are 
secular ; (2) 183 denominational schools, aided hy grants. In 1 898 
there were 9810 children on the rolls of the former and 18,056 
on those of the latter. Foes are paid. More than a quarter of 
the assisted schools are managed hy a Canadian mission. Agri- 
culture is a compulsory subject. For higher education there are 
the Queen's Royal College (secular), and its affiliated institutions, 
St Marys College (Roman Catholic), and a school managed 
by the Canadian mission. Attached to these are four exhibi- 
tions of the value of £150 a year, tenable for three years at 
an English university, granted annually. There are also many 
private schools. English is generally spoken in the towns, and 
in some of the districts. In the country parts of the north, and 
generally in the cacao-growing districts, tne common language is 
a French patois. Over some small areas Spanish is still spoken. 
There are good hospitals at Port-of-Spain (320 beds) and San 
Fernando (120 beds), 8 district liospitals, a segregation hospital, 
and a lunatic asylum. There is no poor law. There is no regular 
military force in the colony. There are three volunteer corps — 
light horse, garrison artillery, and light infantry — making a total 
force of 697 men. The jKilico force numbers 555 officers and men. 
There is a Legislative Council consisting of the governor with 
9 official and 11 unofficial members all appointed by the Crown. 

(f. Cu) 

Trinidad, an uninhabited island in the South 
Atlantic, 680 miles oast of the coast of Espirito Santo, 
Brazil, in 20“ 30' S. and 29“ 30' W., 4 miles long by 
2 br(^. It is of volcanic formation, and has fertile 
spriugs of fresh water. As a possible coaling and tele- 
graph station in mid-ocean, it has formed a subject of 
contention between Brazil and Great Britain. The dis- 
pute was settled in favour of Brazil, which claimed on 
the ground of its discovery by Tristan da Cunha early 
in the 16th century, while Great Britain relied on its 
occupation by the astronomer Halley in the name of 
England in the year 1700. About 30 miles farther east 
are the three islets of Martin Vaz, so named from the 
Portuguese mariner who discovered them about 1510. 

TrlnldMli a city of Colorado, U.S.A., capital of 
Ias Animas county, on the Purgatory river, at the foot 
of the Eaton Mesa, in the southern part of the state. 
It has a hilly site, on which it is regularly laid out, and 
has a good waterniupply. It is on three railways — the 
Denver and Bio Grande, the Colorado and Southern, and 


the Atchifl|^Mdl^^ and Santa Fd. It is in a stock* 
raising the rich cojil- fields of southern 

Colorado. railway works and coking ovens, and 

handies large quantities of coal. Population (1895), 
5982 ; (1900), 5345, of whom 659 were foreign-born and 
125 negroes. 

Trinidad, a town near the southern coast of Cuba, 
about 35 miles soutli-east of Cienfuegos, and 3 miles from 
its seaport, Casilda, wliich lies due south. It is one of 
the original seven cities of Cuba founded by Lieutenant- 
Governor Diego Velasquez in 1513. Sugar and honey 
arc exf^rted. The town, wliich is surrounded by high 
mountains, is mediaeval in asj^cct, but contains some fine 
buildings. The scenery, which is unexcelled, and the 
c'lirnate, which is considered to be the healthiest in 
C"uba, make the jdace a favourite resort for natives and 
foreigners. Population (1899), 11,120. 

Tripoli, a Turkish vilayet (regency) of North Africa, 
extending from the Mediterranean to the Saliara Desert 
in 23J“ N. Much fresh light has been thrown on its 
physical, ethnical, and economic relations by llaimann, 
Fournel, Cowper, Borsari, and other observers. Tripoli 
does not form a geographical unit, but comjnises at least 
five distinct regions — Tripoli ])roper, the Barca ])lateau 
{Cyrenaica\ the Aujila oases, Fezzan, and the oases 
of Ghadames and Ghat — which with the intervening 
sandy and stony w'astcs occupy the whole sfiace between 
Tunisia and Egy))t, extend from the Mediterranean south- 
wards to the Troj)ic of Cancer, and have a collective area 
of aliout 400,000 square miles, with a population variously 
estimated at from 1,200,000 to 1,600,000. The regency 
has remained almost untouched by the ]>olitical changes 
hy which the map of Africa has been so profoundly modi- 
fied since the early ^eighties. Towards the south and 
east the frontiers still remain undefined. But on the 
west side, where the country is conterminous with 
Tunisia, the conventional line laid dowm by agreement 
wdth France in 1886 was more accurately determined in 
1892, when the terminal point on the Mediterranean w'as 
shift^ from Borj-el-Biban to the Has Ajir headland, 18 
miles to the south-east, in 33“ 12' N. and 12“ E, Frbni 
this point the line runs southwards along the Wed Magla 
and across the El Erg dunes in such a w ay as to leave 
Ghadames to Turkey. Beyond that oasis the line has 
not been traced, because the southern region as far as 
Ghat, which is recognized as belonging to the vilayet, is 
held by the still independent Azjar ('rimreg) nomads. 

For some distance east of Tunis the seaboard is low 
and sandy, and is oftc*n regarded as a part of the Saliara, 
w^hich, however, begins only some 80 miles 
farther south, beyond the Jebels Nefusi, Yefren, 
and Ghurian (Gharian). The “ Jebel,” as this 
system is locally called, terminates eastwards in the 
Tarhona heights of the Homs (Klioms) coast district, has 
a mean altitude of about 2000 feet, and culminates in the 
Takut volcano (2800 feet), nearly duo south of the capital. 
It is not, however, a true mountain range, but rather the 
steep scarp of the Saharan plateau, which encloses south- 
wards the Jefara coast plains, and probably ref»rc8ents 
the original coast-line. The Ghurian section is scored in 
places by the beds of intermittent coast streams, and on 
its lower slopes is clothed with a rich sub-tropical vegeta- 
tion, South of these escarpments, w'hich Cowper calls 
the ** Tripoli chain,’’ the vast Hammada ol-Homra, the 
“Red Hammada,” an interminable stony tableland 
covering some 40,000 square miles, occupies the whole 
space between Tripoli proper and the Fezzan depression. 
The now uninhabited and waterless Hammada formerly 
drained through several large rivers, such as the Wadyi 
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Targdiat (Uani, Eseia), Terrgurt, and 

Bel, north-eastwards to the Gujtf of Stdi# {Symis mqjor). 
Southwards the tableland is skirted by*thi^Jebel Welad 
TTmMMi.n^ the Jebel es-Suda, the Jebel Morai-Yeh, and 
other detached ranges, which have a normal west to east 
trend in the direction of the Anjila oases, rising little 
above the level of the plateau, but falling precipitously 
towards Fezzan. The Jebel es-Suda (** Black Mountains *’), 
most conspicuous of these ranges, with a mean altitude of 
2800 feet, takes its name from the blackened aspect of its 
limestone and sandstone rocks, which have been subjected 
to volcanic action, giving them the appearance of basalt. 
Eastwards this range ramifies into the two crescent- 
shaped chains of the Hartig el-Aswad and Harfij el-Abiad 
(“Black” and “White” ^rtlj), which rise some 700 feet 
above the Bed Hammada, and enclose an extensive Creta- 
ceous plateau, which has never been visited since it was 
crossed by Homemann in 1798. Beyond the barren 
Ghadama district in the extreme north, the dreary aspect 
of the wilderness is broken by several productive tracts 
under grass, com, and date-palms, and even containing 
some permanent reservoirs in the beds of the Wadys 
Sofejin and Zemzem, where the plateau falls from a mean 
height of 2000 feet to 1000 and 530 feet respectively. But 
it again rises rapidly southwards to a somewhat uniform 
level of 1600 or 1700 feet, and hero the main caravan routj 
from Tripoli to Murzuk and Lake Chad traverses for a dis- 
tance of fully 130 miles a monotonous region of sandstone, 
underlying clays, marls, gypsum, and fossiliferous silicious 
deposits. In its northern section this jmrt of the 
Hammada, as it is locally called in a pre-eminent sense, 
is relieved here and there by a few patches of herbage, 
scrub, and brushwood, with even a little water left in the 
rocky cavities by the heavy showers which occasionally 
occur in this almost rainless desert. 


Korth-eaatwsrda the Keddik uw over the Jebel Morai-Vvh 
leads down to the remarkable onain of low-lying oaaes, which, 
rsa Aaitim member of the group, is commonly 

rfamvaifon ^ 1 ^® Aigila deprosaion. Collectively the oaaes 

^ * present the asiiect of a long winding valley, which 

is enclosed on the north aide by the southern oaoarpinenta of the 
Barca plateau, expands at intervals into patches of perennial 
vefdure and shallow saline basins, and extends from the Wady 
el-Fareg, near the Gulf of Sidra, through the Bir Kassam, Aujila, 
Jalo, Faredgha, and Siwah oaaes, to the Natron lakes and the 
now dried-up branch of the Nile delta known as the Bahr bild-Mu 
(** waterless river"). The whole region presents the aspect of 
a silted-up marine inlet, which perhans in Pliocene times mno- 
trated some 300 milea aouth-eaatwaras in the direction of the 
Nile. Nearly all the fossil shells found in its sands belong to the 
fauna now living in the Mediterranean, and Siwah is still actually 
98 feet below sea-level. This is true also of its eastern extensions, 
Sittra (80) and the Birket el - Kerun in the Fayum (141). But 
Aujila and Jalo stand, on the contrary, 130 and 296 feet re- 
spectively above sea-level, so that the idea atone time entertained 
by Rohlfs of transforming the chain of oases into a marine 
gulf, and thus converting the Barca plateau into an island or 
peninsula in the midst of the Mediterranean waters, and in fact 
flooding the Libyan desert, must share the fate of Rudaires 
equally visionary scheme in resMot of the Algerian Sahara. 

The Barca plateau, which falls in terraces down to the Aidila 
depression, and nresents an unbroken rampart of steep clitrs 
TAe Bmntm Mediterranean, is by far the most favoured 

Wefeen ^he vilayet. Its many natural advantages 

^ * of climate, soil, and vegetation had already in remote 

times attracted numerous E^ptian settlers to Barke (later 
Ptolemais) and other points. But these were afterwards replaced 
by Greek colonies, the oldest and most famous of which was the 
Imrian settlement of Oyrene, dating from about 630 b.c. From 
this place the whole region took the name of Cyrenaica, and was 
also known as PetUapolia, from its **five cities" of C^ene, 
Apollonia, Arsinoe, Berenice, and Barke. The elevated plateau 
of Cyrenaica, which encloses the Gulf of Sidra on the west, is 
separated southwards by the Aigila depression from the Libyan 
desert, and projects northwards far into the Mediterranean, 
might seem, like the Atlas region in the extreme west, to belong 
geologically rather to the European than to the African main- 
land. It has a mean altitade of considerably over 2000 fret, and 


in the Jebel Akhdar (“Green Mountains") attains a height of 
nearly 8500 fret Eastwards the Barca uplands merge ^adually 
in the less elevated Marmarica plateau, which nowhere rises more 
^lan 1800 fret above sea-level, and disappears altogether in the 
direction of the Nile delta. 

South of the Aigila depression the land rises steadily to a 

« t of nearly 1200 feet in the Kt^ra oases, which lie to the 
of the Tropic of Cancer and due east of Fezzan, gcuftm 
of which they may be regarded as a geographical * 
dependency. The group consists of five distinct oases 
in the heart of the Libyan desert—Taizerbo, Zighen, Bu-lSoima, 
Erbena, and Kebabo—which extend for a distance of 200 miles 
north-west and south-east, and have a collective area of 7000 
square miles and a present population of 6000 or 7000 Arabo- 
Berber nomads. Good water is obtained in abundance from the 
underground reservoirs, which lie everywhere within a few feet 
of the surface, and suffice to support over a million date-palms. 
Kufra, that is, “Infidels" (in reference to the now extinct 
pagan Tibu aborigines), is a great stronghold of the Senfisiya 
orotherhood, whose xavtya (convent) at Jof, in Kebabo, ranks 
next in in^rtanoe to that of Jarabub, their chief station in the 
Sahara. This oircuiiistance, togotlier with the great fertility of 
the group and its position midway on the caravan route between 
Cyrenaica and Wadai, imparts exceptional political and com- 
mercial importance to these oases. 

Fezzan, the ancient Phazania, appears to have been the chief 
centre of the Garamantes, whose empire was overthrown by the 
Romans in the reign of Augustus. A stone monu- 
ment near their capital Oarama (now Jerma) marks 
the southernmost limit of the Roman dominion in the 
interior of the continent. The Romans were succeeded in the 
7th century by the Arabs, who maintained their independence 
till the 16th century, when Fezzan was attached to the Turkish 
vilayet of Tripoli. The Hofra (“ ditch "), as it is called, does not 
form a continuous fertile tract, as might be supposed from the 
large space on most maps coloured green and la^Ued “Fezzan," 
but rather consists of a monotonous sandy ozx)ans6 somewhat 
more thickly studded with verdant isles than the surrounding 
wastes. Tne oaaes are numerous, especially in the district 
of the capital, Murzuk, and farther north, in the Wady Lajfil, a 
long narrow valley which trends north-east in the direction of 
the White Harfij, and the western section of which— the Wady 
Gharbi— is the most fertile tract in the whole of Fez/an. Here 
are several perennial springs, and even lacustrine basins with corn- 
fields and date-groves, enlivened by flocks of doves and hoox>oc8. 
One of those basins, the saline Bahr el-Dud (“Sea of Worms"), 
has an extent of no less than 600 square miles, with a depth, 
according to Vogel, of at least 26 feet. Here stood Old Jirma 
(Gorama), capital of the Garamantes :and of the Roman province, 
later replaced by New Jerma, a little farther north. Murzuk, the 
present capital, dating from about the 12th century, is less favour- 
ably situated, lying farther east near the Wady Sherkiya wells, 
where the Hofra falls to its lowest level, about UOO feet above the 
sea. It has a mixed population of about 7000 Arabs, Tuaregs, 
and Negroes, who are almost entirely dependent on the caravi.n 
trade between Sudan and Tripoli. 

From Murzuk a beaten track leads across a stony waste, west 
by south, to the oasis of Ghat ; and it was at tlie Sharaba wells, 
on this route, that Miss Tinne was murdered by the Tuaregs in 
1869. East of Murzuk follow the oases of Traghen, Zuila, and 
Temissa, aud far to the south-east Wau el-Kebir, discovered by 
Beurmann in 1862. Southwards the Hofra again rises to a height 
of 2000 feet, aud in this direction lies the oasis of Gatron, followed 
by Tcjerri on the ver^ of the desert, which marks the southern 
limit of the date and the northern of the dum palm. Beyond 
Tejerri the Saharan plateau rises continuously to the Tibesti high- 
Ipds, from which it seems evident that Fezzan is a true depression, 
like Lake Chad an old lacustrine basin without seaward outflow, 
and flooded at a time when the Sahara enjoyed a moister climate 
than at present. 

GJuU stands 2400 feet above the sea, on the Wady Aghelad in 
the Igharghar basin, and consequently belongs, not to the Fezzan 
depression, but to the Saharan plateau. The Aghelad, 
or ** Passa^," trends north to the lasawan valley along *■ 

the east foot of the Tosili plateau, that is, the divide between the 
waters which formerly flowed north to the Mediterranean, west 
to the Atlantic, aud south to the Nig« r aud Chad basins. Ghat, 
which is skirted eastwards by the Akakus range, forms a sandy 
plain dotted over with clumps or groves of date-i)alms. In the 
centre is an open spume where is hmd a great annual fair, and to 
this, combined with its position on one of the caravan routes across 
the desert, the oasis owes all its importance. There ia a collec- 
tive population of perhaps 10,000, nearly all Ihfljenen Tuaregs 
about half of whom are concentrated in tihe town of Ghat, whicK 
appears to be a relatively modem place, Buooesaor to J?qpsa, a 
great commercial centre and military atation under the Soman 
empire. 
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GhadamUt on the oontxiry, is e very old place, being the 
VydmuM of the Garamantee, the capture of which by Cornelius 
^ ^ overthrow of their empire. The 
croeamM. which stands on the Cretaceous Tinghert plateau, 

800 miles south-west of Tripoli, and 1200 feet above the sea, is 
endlojed by a circular rampart over 8 miles in circumference. The 
town, which occupies the south-west corner of the enclosure, has 
a population of about 7000, forming distinct ethnical and oven 
hostile Ajups of Arabs, Berbers, ana Negro freednien, all folio w> 
ing their own customs and speaking their own language, but 
using Berber as the medium of general intercourse. Owing to 
some perennial springs and artesian wells, the oasis is very pro- 
ductive, yielding an abundance of dates, figs, apricots, and 
vegetables, besi^s some wheat, barley, and mulet. It occupies 
a highly advantageous position at the oonverging-xioint of several 
caravan routes, and has extensive trading relations with the 
markets of TtItoU, Tunis, and Sudan. The Turkish authority 
is little more than nominal, and the French masters of Tunis are 
looking forward to the peaceful occupation of Ghadames in the 
near future. 

The explorationa of Duveyrier, Largeau, Von Bary, and Cowper 
have shown that Tripoli was not only inhabited by primitive 

^ flourishing Neolithic 
culture, comparable to and in many respects resembling 
Msear Iberia, Brittany, and the Brituh Isles. As in 

* other parts of Mauritania, man^ now arid and unin- 
habitable wastes are strewn with monolithic and other remains, 
wliich occur in great variety of form and in vast numbers, as 
many as 10,000, chiefly of the menhir type, having been 
enumerated in the Mejana steppe alone. All kinds of megalithio 
structures are found— dolmens and circles like Stonehenge, 
cairns, underground cells excavated in the live rock, barrows 
topped with huge slabs, cup stones, mounds in the form of step 
pyramids, and sacrificial altars. Most remarkable are the 
^*Senams,’' or trilithons of the Jebel Msid and other districts, 
some still standing, some in ruins, the purpose of which has not 
been determined. They occur either singly or in rows, and 
consist of two square uprights 10 feet high standing on a common 
ped )stal and supporting a hago transverse beam, fii the Terrgurt 
valley ** there nod been ongiually no less than eighteen or 
tweniv megalithio trilithons in a line, each with its massive altar 
placea before it** (Cowper). There is reason to believe that the 
builders of these prohistorio monuments are represented by the 
Hamitic Berber people who still form the substratum, and in 
some places the bulk, of the inhabitants of Tripoli proper. But 
even nere the Berbers have for the most part been driven to 
the Qhurian and Tarhona uplands by the Arab nomads, who now 
occupy the Jefara flats about the capital, and are in almost 
exclusive possession of Cyrenaica, Marmarica, and the Aqjila oases. 
In Fezzan the Saharan Berbers (Tinylkum Tuaregs) are still 
dominant, but are here largely intermingled witn Negro or 
Nomroid intruders from Sudan. But even in the uplands many 
of the Berbers have been Arabized, and Cowper describes those of 
the Tarhona heights as even ** piiro-bred Arabs.'* Other early 
intruders are the Jews, some of whom arrived from Egypt in the 
time of the Ptolemies, and are still found leading the life of 
troglodytes in the limestone caves of the Ghurian escarpments. 
They are also numerous in the large towns, where the population 
is farther diversified by the presence of Turkish officials and 
garrison troops, of Maltese, Italian, and other South European 
traders and artizans. 

On the other hand, no trace can now be detected either of the 
Greeks who colonized Cyrenaica in the 7th century B.C., or of the 
Phoenicians who at a still earlier date founded the 

mad trmdB, Leptis Magna, 

from which the western region nrojeoting seawards 
between the two Syrtes took the name of TVipolitana. Later, 
when (Ea, which stood between the two others, was made the 
capital of the province, it was called Tripolis, the ** Three Cities,'* 
M it were, rolled into one, and this name it has retained since 
Aoman times, being now distinguished from the Tripolis of Syria 
M West Tripolis, the Tarabulua aUQhtvrh of the Turks and Arabs. 
Tripoli, stul the capital of the raovinoe, is thus one of the oldest 
plases in the world, and no doubt owes its stability in large 
measure to its position over against Sicily at the northern 
terminus of three great historic caravan routes, one of which runs 
due south to Lake Chad through Fezzan and Bilma, that is, 
’Across the narrowest part of the Sahara ; another runs south- 
west through Ghadames to 'limbaktu, and the third south by east 
through Sokn\ to Wadai and Darlhr. The city, which has a 
population (1800) of 80,000 within its orumbling walls, besides 
^ equal number of send-nomad Arabs and Negro freedmen in 
the Meshiya district round about the ramparts, occupies the 
aouth-west side of a crescent-shaped bay partly sheltered by a 
chain of low reefs from the northern winds. The harbour or 
roadstead has a depth of about 20 feet, but owing to a dangerous 
Bar it inacoessible to vessels drawing over 14 leet In 1698 the 


port was visited hy over 600 ships of 200,000 tons, of which 70, 
of 51,000 tons, were British. In Barca the only important centre 
of population is Benghazi^ the ancient Berenice^ at the sotitliern 
extremity of a headland which formerly enclosed a spacious 
natural haven on the north-east side of the Gulf of Sidra. But 
the harbour has been partly filled up by the ruins of a large 
fortress, and is now inaccessible to vessels drawing over 6 or 7 
feet. Benghazi has a mixed population of about 15,000 Arabs. 
Berbers, Jews, and Negroes. East of Benghazi is the exposed 
roadstead of Dsrtm, which was occupied by the Americans in 
1816. Nothing has been done to complete the harbour works 
begun by them ; but it is now proposed to restore the iiort of 
Mai‘§a-Su$ti^ the ancient Apollonta^ which lies under the Ras Sem 
headland, and was formerly much frequented as the emporium of 
the neighbouring city of Gyrene (Greiiiia). The Government has 
displayed much activity in this fertile and healthy district, to 
\riiich have^ been removed many of the Turkish inhabitants of 
Cr.*te dissatisfied with the present relations in that island. Nearly 
tho whole of the foreign exchanges pass through the ports of 
Tripoli and Benghazi, where tho total imiKirts were valued in 1900 
at £499,500, and the exports at £418,500. Of the im|)orts, chiefly 
cottons, silks, sugar, and flour, £123,000 were British ; while the 
exjiorts to Great Britain, chiefly alfa- grass, sponges, ostrich 
feathers, wool, skins, and ivory, were valued at £158,000. The 
caravan trade across tho Sahara with Sudan has suffered a severe 
blow W the opening of new routes to the Atlantic through British 
and French territories (Niger, Benue, and Senegal routes). 
Nevertheless the total exchanges rose from £143,000 in 1807 to 
nearly £200,000 in 1898. Tho convoys bound for the interior of 
th.' continent are laden chiefly with English cottons, Venetian 
beads, Bohemian glass, silks, paper, tea, and sugar, and return 
with ostrich feathers, dressed goat-skins, and ivory. Some of 
these wares reach the capital from Wadai by the Benghazi route. 
(For climate, natural history, administration, and other details, 
see Tripoli in the ninth edition of this work.) 

Authouitiks.— L. Playfair. Bibliography of the Barbary 
States^ Part L, ** Tripoli and tho Oyrenaica.'* London, 1892. 
— M. Bisson. La Tnpolitaine et la Tuniaie, Paris, 1881. — 
H. Haimann. Da Bengasi a Derm. Milan, 1881 ; and Ciremiea, 
Milan, 188C. — M. Foitrnkl. La Tripolilaine^ Ae. Paris, 1887. 
— F. Borsari. Oeografia, lire., della TripolUania^ iec, Naples, 
1883.— H. S. CowPKR, 7%e Hill of the Graces. London, 1897 ; 
** Notes on a Journey in Triiioli,” Oeographieal Journal^ February 
1896 ; and ** Further Notes on the Tripoli Hill Range,** Geographical 
Jounuxl, June 1897. (a. H. K.) 

Tripolip now Tardlvlua^ the chief town of a sanjak 
of the same name in the Beirut vilayet in Syria, situated 
about 2 miles inland from its port, el-Mina. The popu- 
lation, including el-Mina, amounts to 30,000 (Moslems 
24,000, Christians 6000). In 1900 the exports were 
valued at £607,700 and the imports at £311,800, the 
principal exports being silk thread, cereals, lemons and 
oranges, wool, sponges, and soap. 

Trlston dft Cun hap a group of three islands 
belonging to Great Britain, situated in the South 
Atlantic, 1500 miles south-west of St Helena. Annexed 
in 1816, tho garrison was removed in the next year. Three 
men, of whom one was married and had ten children, 
remained behind, and from these, together with settlers 
from whaling ships, the present population is derived. 
It consisted in 1897 of 64 iiersons, against 109 in 1880. 
In spite of healthy surroundings and of naturally fine 
physique, the race ap|>ears to be deteriorating from want 
of infusion of fresh blood. What government there is is 
carried on under a ijatriarchal system. The question of 
education presents great difficulties. It has been pro- 
posed t^t the children should be sent to Cape Colony to 
receive their education. The climate, though very windy 
and rainy, is healthy, averaging from 68* in summer to 
55* in winter. Tristan da Cunha is visited once a year 
by a Britbh war-vessel. 

TriVitndrump or Teevandeum, a town of 
southern India, capital of the state of Travancore, 
situated about 2 miles from the sea-coast. Population 
(1891), 27,887. The best houses and chief public 
buildings stand on hilly terraces above. There is^ a can- 
tonment for the Nair brigade. The town contains the 
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Maharaja’s college, a Sanskrit college, a high school, 
a school for girls, and an industrial school of arts, a 
hospital and medical school, an obseryatory and museum. 
There is little trade, but it makes a speciaiitj of wood- 
carving. 

TrOChUi Louis Jules (1815-1896), French 
general, was born at Palais, near Belleisle, Morbihan, 
on 12th March 1815. Educated at St Cyr, and at the 
Staff Corps Practical School, he received a commission 
in the army in 1837, was promoted lieutenant in 1840, 
and captain in 1843. He served as a captain in Algeria 
under Marshal Bugeaud, who, in recognition of his 
gallantry in the battles of Sidi Yussuf and Isly, made 
him his adjutant and entrusted him with important com- 
missions. He was promoted major in 1845, and lieutenant- 
colonel in 1853. He served with distinction throughout 
the Crimean campaign, first as colonel and aide-de-camp 
to Marshal St Arnaud, and then as general of brigade 
(Commander, Legion of Honour, and general of division). 
He again distinguished himself in command of a division 
in the Lombardy campaign of 1859 (Grand Cross, Legion 
of Honour). In 1866 he was employed at the Ministry 
of War in the preparation of army reorganization schemes, 
and he published anonymously in the following year 
VArmie Fran^aUe en 1861 y a work inspired with Orleanist 
sentiment, which ran through ten editions in a few 
months and reached a twentieth in 1870. This brochure 
brought him into bad odour at Court, and he left the 
War Office on half-pay, but was afterwards selected to 
command the Toulouse division. After the disasters in 
the war with Germany in 1870, he was appointed (17th 
August) governor of Paris and commander-in-chief of all 
the forces destined for the defence of the capital, in- 
cluding some 120,000 regular troops, 80,000 mobiles, 
and 330,000 National Guards. He worked energetically 
to put Paris in a state of defence. At the revolution 
of the 4th September, ho became president of the Govern- 
ment of National Defence in addition to his other offices. 
His “plan” for defending the city raised expectations 
doomed to disappointment; the successive sorties made 
on the besieging Germans were unsuccessful, and having 
declared in one of his proclamations that the governor 
of Paris would never capitulate, when capitulation became 
inevitable he resigned the governorship of Paris on 22iid 
January 1871 to General Vinoy, retaining the presidency 
of the Government until after the armistice in February. 
He was elected to the National Assembly by eight de- 
partments, and sat for Morbihan. In October he was 
elected president of the Council General for Morbihan. 
In July 1872 he retired from political life, and in 1873 
from the army. He published, in 1873, Fowr la V^rite 
et pour la Jusficey in justification of the Government of 
National Defence, and in 1879 UArmde Francaise enl879y 
par un offlcier en retraits. He died at Tours on 7th 
October 1896. (b. h. v.) 

Troft^kOSAVSki a district town of Ilussia, in 
the provihoe of Transbaikalia, miles from Kyakhta 
and 2} miles from the Chinese frontier. When the main 
trade was transferred to Kyakhta, the town feU into decay 
for a period, but it has already begun to revive, and was 
made the cliief town of a district in 1901. Population 
(1897), 9213. 

Trombetas. See Amazon. 

Tromiify a seaport town of Norway, capital of the 
county of Tromsd, in 69* 38' N. It has a trade, valued at 
£130,000 to £170,000 per annum, in the export of whale 
and seal oil (£34,500), and fish (£37,000) ; and in the 
import of coal (£25,250), textiles, salt, grain, and flour. 
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Mean temperature of year, 36*4* Fahr.; February, 25*;, 
July, 51-8 . Population (1875), 6409 ; (1900), 6955. 

TreflCtMeniy a seaport town and bishop’s of 
Norway, on the west coast, and south side of Trondjhem 
Fjord, 349 miles by rail north of Christiania, and 531 by 
rail north-west of Stockholm vid Ostersund. The restora- 
tion of the choir of the cathedral was finished in 1890 ; 
that of the north and south transepts in 1900. The 
bishop’s palace has been converted into barracks and 
arsenal, and there are a new fisheries museum and indus- 
trial art museum. The city’s commerce h^ grown with 
the prosperity of the Boros and Sulitelma mines, and with 
the opening of the railway from Ostersund, increasing 
from £747,000 in 1882 to £1,226,500 in 1892 and 
£1,903,000 in 1899. Of this about three -fifths is 
for imports — coal, grain and flour, groceries, salt, and 
machinery; the remainder being for exports — timber, 
wood-pulp, fish, butter, copper, iron, and pjuites. The 
bulk of the im}X)rts comes from Great Bntain, and a 
large portion of the exports passes overland by rail into 
Sweden. In 1900 the port was entered by 484 vessels of 
277,743 tons, as compared with 230 vessels of 111,100 
tons in 1886. The industries embrace saw-mills, wood-pulp 
factories, fish curing factories, niachine shops, and a ship- 
building yard. Poi>ulation (1891), 29, 162 ; ( 1 900), 
38,156. 

Trooili a police burgh (1896), seaport, railway 
station, and watering-place of Ayrshire, Scotland, 6 miles 
north by west of Ayr. It has the best natural harbour in 
the county, with over a mile of quayage, a breakwater 3000 
feet long, and two graving docks. In 1888, 2500 vessels of 
251,514 tons entered; in 1898, 1573 of 252,150 tons. 
The principal article of import is iron ore, and coal and 
pig-iron are the chief exports, 449,767 tons of the former 
having been shipped in 1898. Shipbuilding is the prin- 
ci|>al industry. The municij)ality is very progressive, 
and controls waterworks (1895) and gasworks, both 
of which are being largely extended. Two golf-courses 
attract many visitors. Population (1891), 3315; (1901), 
4696. 

TroppftM (Polish, Oppiava ; Czech, Opave^y the 
capital of Austrian Silesia, situated on the Oppa river, 
close to the Piussian frontier, 37 miles north-east of 
Olmiitz. The industries com|)riso the manufacture of 
hats and fezzes, jute fabrics, tiles, <i!c., beer, spirits, and 
Uqueurs. Population (1890), 22,867; (1900), 26,725, 
including a garrison of 2154 men. 

TroSMChSi Th0| a characteristic Highland dis- 
trict in the south-west of Perthshire, Scotland. Strictly 
speaking, it is a narrow, beautiful- wooded glen or defile 
in the upper valley of the Teith, extending from Lcch 
Kati’inc on the west to Lcch Achray on the east, a 
distance of only about a mile. On the south-west the 
pass is shut in by the steep green slopes of Ben Venue 
(2393 feet), and on the north-east by the bolder and 
more precipitous Ben A’an (1750 feet), backed by two 
hills of much greater altitude — Ben Vorlich (3224 feet) 
and Ben Ledi (2875 feet). The region, which is one of 
great natural charm, owing to its blending of w'ood, water, 
rock, and hill, was made famous by Scott’s poem The 
Lady of the Lahe (1810). Fnm the lovely Ellen’s Isle, 
near the east end of Loch Katrine, all the way to Callander, 
every mile recalls associations of the stirring poem — Brig 
of Turk, Glen Finglas, Lanrick Mead, Coilantogle Ford, 
Bochastle, Pass of Leny, Sttathyre, St Bride’s. And 
the publication, seven years later, of Eoh Roy awakened 
equally romantic, though less poetic, associations of 
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another kind — ^namely, those which cluster about the 
** broken” clan of the MacGregors, as the Braes of Bal- 
quMdder, Hob Hoy’s cave, Portnellan, Glengyle, Glen- 
falloch, Aberfoylo, Killearn, Glen Fruin, Inversnaid, and 
ao forth. In the wider usage of the term, the Trossachs 
embraces about a dozen lakes altogether, each as a rule 
lying amid grassy heath<clad hills 1000 to 3000 feet aiul 
more in altitude. The names of these lakes and other 
{Murticulars regarding them are contained in the annexed 
table : — ^ 
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Except for the lower (eastern) extremity of Loch Ven- 
nachar, all these lakes lie just within the Highland line, 
that is, immediately west of the great geological fault 
which stretches in a north-east to south-west direction right 
across Scotland, from the coast of Kincardineshire to the 
Firth of Clyde, and in a region which is seamed with 
secondary faults that branch olf from the main fault at 
various angles. The district as a whole is built up of the 
crystalline schists which characterize the Highlands, the 
rock formations being mostly hard conglomerates and 
pebbly grits. Indeed, it 'was the hard coarse grits of Ben 
Led! wlueh originally dammed up the east end of Loch 
Katrine, and made the lovely pass of the Trossachs 
which links that lake with Loch Achray. As the tabh; 
above clearly indicates, every one of these lakes is long 
and narrow, and relatively of no gitjat depth, though the 
two largest do indeed go down below sea-level, namely, 
Loch Lomond to the extent of over 600 feet, and Loch 
Katrine 500 feet. From these circumstances, coupled 
with the general indications of their physical surroundings, 
it is pretty certain that they owe their origin, or at any 
.rate their present shape and extent, to glacial action. 
In moat cases each loch consists of but a single basin, 
which is scooped out to its greatest depth in a narrow 
trough along the middle ; but in Lochs Vennachar and 
Katrine the maximum depth is found in each case to- 
wards the east, and in Loch Voil, quite exceptionally, at 
the western end. The lake last named and its neigh^ur, 
Loch Doine, were at no very distant i^eriod connected, ! 
and obviously formed one sheet of water. Two of the 
lakes, however, namely. Loch Lubnaig and Loch Drunkie, 
have each two distinct basins, all more than 50 feet in 
depth throughout. Loch Lomond, which is not only the 
krgest of the Trossachs lakes — ^in fact, it is the largest lake 
in Scotland — ^but is also osibeemed the most b^utiful, 
is divided into three distinct basins, separated by two 
Bublacustrine barriers — one, at Howardennan, coming to 
withm 6 feet of the surface, and the other, at the island 
of Eileau Vow, not far from the head of the loch, only 
i8 feet below the surface. The greatest depth occurs in 
the middle basin between Tarbet and Inversnaid, namely, 
630 feet. The lake is, however, widest at its southern 


end, where its charm is greatly enhanced by about thirty 
green islets, the whole framed in a setting of soft green 
hills, whicl^ in BmoUett’s words {Humphrey ClimJeer), 

display a sweet variety of woodland, cornfield, and 
])asture . . . while the prospect terminates in huge 
mountains covered with heath.” At its northern end the 
lake narrows to a mile and even less in width, and the 
enclosing hills not only wear a barer aspect, but draw 
together closer about the loch. About midway up, the 
chain of hills which fence in the lake on the east roach 
tiioir culminating point in Ben Lomond (3192 feet). 
This, together with its sister hills on the north and south, 
forms the watershed of the middle belt of Scotland : on 
the east the Forth and its afilueiit, the Teith (which 
fiows out of Loch Katrine and through Lochs Achray aiid 
Vennachar), convey the drainage to the North Sea, and 
on the west the Leven carries the surplus water of Loch 
Lomond into the Clyde, and so into the Atlantic. Nearly 
opposite Ben Lomond, on the west side of the lake, a low 
narrow neck of land between Arrochar and Tarbet is 
all that separates Loch Lomond from the sea-fjord of 
Loch Long, and a subsidence of less than 40 feet would 
convert the former into what it no doubt was in pre- 
historic times, namely, an actual arm of the sea. Loch 
Lomond is well stocked with fish — sea-trout, lako-trout, 
pike, i^erch, and occasionally salmon, and formerly it also 
yielded flounders, eels, and the fresh-water herring 
{pmvan). Tliore are also numbers of trout in Lochs 
Katrine, Vennachar, Lubnaig, and most of the smaller 
lakes, besides salmon, char, perch, and pike. The annual 
raijifall throughout the Trossadis region ranges from 63*7 
inches on the west face (1800 feet) of Ben Ledi to 115*1 
inches at Ardlui (50 feet) at the head of Loch Lomend. 
This matter has acquired special importance since 1855, 
and in an even much greater measure since 1884, owing ta 
the city of Glasgow’s schemes for drawing its water-supply 
from Loch Katrine. In consequence of the execution of 
those schemes the level of Loch Katrine has been raised 
4 feet above its normal summer level, and may bo raised 
yet another 5 feet ; while the level of Loch Vennachar 
may be raised Df feet and Loch Drunkie as much as 25 
feet. Further authorization has been obtained to tap 
Loch Arklet, and convert it into a larger gathering basin 
by raising its level 25 feet ; and in case still greater sup- 
plies shall be necessary, it would probably be fout:d 
feasible to draw’ upon Lochs Voil and Doine, w'hich lie 
50 feet above Loch Katrine, and U]>on Loch Lubnaig, 
which lies 41 feet above the latter, the water being in 
both coses conducted by means of a(]ueducts bored 
through the intervening hills. (See further ui.der Glas- 
gow.) 

The Trossachs are approached by coach from Callander 
station on the Stirling-Oban branch of the Caledonian 
Railway, and hy coach from Abcrfoyle station on the 
North British Railway, by steamer up Loch Lomond, 
and since 1894 by the West Highland Railway, which 
runs along the w'cst side of Loch Lomond from Tarbet. 
In summer steamers ply on Loch Katrine, communicat- 
ing with the rail at Balloch (southern ei;d) and with lail 
or coach at Ardlui (northern end), and calling at Luss, 
Balmaha, Row^ardennan, Tarbet, and Inversnaid. 

Authorities. — Sir John Murray and F. P. Pcllar. 
Bathymetrical Survey of the Fresh -water I^akes of Scotland,” in 
Scot, Geog, Mag,, 1900, pp. 193, &c.— Douuthy Wordsworth. 
Tmr in Scotland, Ed. Principal Shairp. Edinburgh, 1874.--Sir 
G. B. Airy. Topography of Tlve Lady of the Lake,*' London, 

\ 873, — Scott. Intromiction to Jtub Hoy , — A n kx andkr Sm ith. A 
Summer in Skye, Edinburgh, 1865. Nathaniel Hawthorne. 
PasBages from the EngliBh Mote-Hooks. Mackay. HistorieoX 
Memoirs of Hob Hoy. 1881.— A. H. Millar. History of Rob 
1883. (J. T. Be.) 
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Tr0tlVlll0*Slir-M0r| a town, airondiBsement of 
Pont r^vdque, department of Calvados, France, 24 miles 
in direct line north-east of Caen, with terminal station 
(Trouville-Deauville) on railways from Caen and Pont 
ri&v^ue. Besides trawl-iishitig and the provisioning of 
ships, in which Deauville is also engaged, Trouville has 
boat - building, rope, and briquette works. The port^ 
shared with Deauville, comprises in addition to the com- 
mercial harbour and the fishing quay (2132 feet long) 
a half-tide dock 230 feet long with 750 feet of quayage, 
connected with the railway. A reservoir, excavat^ in 
the bed of the river above the floating basin, is connected 
with the latter by siphons. The London and South- 
Western Railway Company have a daily steamlx>at service 
to Trouville in connexion with their Southampton and 
Havre boats. Passengers arriving from Havre by 
steamer in 1900 numbered 110,850, and the departures 
110,977. The number of vessels entered, 1900, was 143 
of 48,718 tons (from England, 129 of 42,717 tons), cleared, 
139 of 49,947 tons (to England, 134 of 46,480 tons). 
Including coasting, the toQ port trafiSc amounted to 
133,228 tons. The fisheries employed in the same year 
100 shi[w with 385 men. Population (1891), 5627; 
(1901), 6137. Deauville (1901), 2857. 

TrOWbrlll||r0i a market town in the Westbury 
parliamentary division of Wiltshire, England, 8 miles 
south-east of Bath, on the Great Western Railway. Modem 
erections include a town hall and a high school. Popula- 
tion (1891), 11,901 ; (1901), 11,526. 

TfOVi represented now by important ruins on and 
about the mound of Hissarlik, situated in the north-west 
angle of Asia Minor, about 3^ miles both from the 
Dardanelles and from Yeni Koi, which lies on the iEgean 
coast north of Besika Bay. The famous academic dispute 
concerning the precise site, which began about a.d. 160 
with Demetrius of Skepsis, and was still being main- 
tained in the ninth edition of this Encyclopaedia (s.v. 
Thoad), may now be regarded as settled. After the full 
demonstration, made in 1893, that remains of a fortress, 
contemporary with the great period of Mycenae, and 
larger than the earlier acropolis town, first identified by 
Schliemann with llios, exist on the mound of Hissarlil^ 
no reasonable |)erson has continued to doubt that this last 
site is the local habitation of the Homeric story. The 
rival ruins on the Bali Dagh have been shown to be those 
of a small hill fort which, with another on an opposite crag, 
commanded the upper Mender4 gorge. It is inconceivable 
that this fort shoidd have been chosen by })oet8, generally 
familiar with the locality, as the scene of the great siege, 
while in the plain between it and the sea there had lain 
from time immemorial, and lay still in the Mycemean 
age, a much more important settlement with massive 
fortified citadel. 

No site in the Troad can be brought into complete 
accordance with all the topographical data to be in- 
peniously derived from the text of Homer. Indeed, 
it would* be little short of miraculous if consistent 
accuracy in every small detail of the locality were pre- 
sefved in poems composed and combined as were the 
cantos of the llwd. The hot and cold springs that 
lay just without the gate of “Troy” (J7. xxii. 147) are 
no more to be identifi^ vrith Bunarbashi, which wells out 
more than a mile from the Bali Dagh ruins, than with the 
choked conduits, opened by Schliemann in 1882, to the 
south of Hissarlik. But the broader facts of geography 
ought to be, nay are^ recognizable in the modem plain of 
the Mender4. The old bed of that river is the Scamander, 
and its little tributary, the Dumbiek Su, is the Simms, 
la their fork lies Hissarlik or Troy. In si^t of it ar^ 
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on the one side, the peak of Samothrace (xiii. 11-14); 
on the other, the mass of the Kaz Dagh Ida (viii. 52). 
Hissarlik lies in the plain (xx. 216) less than 4 n^es both 
from the Hellespontine and the JEgean coasts, easily 
reached day by day by foes from the shore, and possibk 
to be left and regained in a single night by a Trojan 
visiting the camp of the Greeks (vii. 381-421). It is far 
less reasonable to demand a closer correspondence between 
the poem and geographical .facts than to be astonished 
that the actual correspondence is so close. 

In tumxnarizing what has been found to exist on the mound of 
Hissarlik in the excavations undertaken there since 1870, it is not 
advisable to observe the order of the finding, since Schliemann's 
want of experience and method caused much confusion and error 
in the earlier revelations. No certainty as to the distinction of 
strata or their relative ages was possible till Wilhelm Dfiipfeld 
obtained entire control in 1891, after the original explorer's death. 
There are in all nine strata of ancient settlement. 

(1) On the viigin soil of the hillock, forming the core of the 
mound, scanty remains appear of a small village of the late 

Neolithic period, at the dawn of the Bronze Age. This 
inmudes what were oiiginally supposed by Schliemann to be two 
I successive primitive settlements. Thin walls of lough stones, 
bonded with mud, are preserved mainly in the west centi'e of the 
mound. No ground plan of a house is rccoveiable, and thei'e is 
no sign of an outer fortress wall. In this stratum were found 
implements in obsidian and other stones, clay whorls, a little 
worked ivory, and much dark monochrome potteiy, cither of a 
rouffh grey surface or (in the finer examples) treated with resin, 
highly hand-polished, and showing simple geometric decoiation, 
which was incised and often filled in with a white substance. 

(2) Superposed on these remains, where they still exist, but 
comprehending a much laiger area, lies a better-constructed and 
lietter-preservM settlement. This has been twine rebuilt, and it 
was enclosed by a massive fortress w'all of rudely squared Cyclopean 
diameter, showing different restorations, and now destroys except 
on the south side of the mound. Double gates at the south-eaat 
and south-west are well preserved. The most complete and most 
important structures within the citadel lie tow'ards the north. These 
ere two rectangular blocks lying norUi-w'est to south-easi^ side hr 
ride, of which the southern ana larger shows a megaron and vesti- 
bule of the type familiar in “ Mycemean " palaces, while the smaller 
seems a penoant to the larger, like the ** women's quarters'* at 
Tiryns and Phylakopi (see Mycxnjean Civilization). Other 
blocks, whose plans are difficult to bring into inter-relation in their 
present state of ruin, are scattered over the area, but mainly in the 
south-west. This is the foitress proclaimed by l^hliemann in 1878 
to be the Peigamos of Troy. But W’e now know that, while his 
identifications of Homeric topographical details in these ruins irere 
fanoiftil, a much laiger fortress succeeded to this long before the 
]>eriod treated of in the Hiad, The settlement in the second 
stmtum belongs in fact to a primitive stage of that Aegean civili- 
zation which preceded the Mycenwan ; and it is this latter that is 
recalled by the Homeric poems. The potteiy of the second stratum 
at Hissarlik shows the first introduction of paint, and of the “ sUp ’* 
and somewhat fantastic foxms parallel to those of thepre-MycenKsa 
style in the Pyclades. The beaked vases, known as scnnidfelkamim, 
are charactenstio, and rude reproductions of human features are 
common in this ware, which seems all to be of native fabiicatioD. 
Bronze had come into use for implements, weapons, and utensils ; 
and gold and silver make up a hoarded treasure found in the 
calcined ruins of the fortification wall near one of the gates. But 
the forms are primitive and singular, and the workmanship is very 
nide, the pendants of the sreat diadems being cut out of veiy thin 
plate ' gold. Discs, biuceTets, and pendants, showing advanced 
sj>iraliforra ornament, found mainly m 1878, sad tlien ascribed to 
this same stratum, belong undoubtedly to a higher one, the aizth 
or “Mycennan.** Bou& fiddle-shaped idols, whorls, a little 
worked xvoiy, and some lead make up a find of whose early period 
comparison of objects found elsewhere leaves no sort of cioalit 
This treasure is now deposited in Berlin sad hi Constaatiaoplo, 
but the laxger part in the former eitv*. 

(3, 4, 5} This primitive ** Troy '* suffered eataclysmal ruin (tiaeea 
of ^nflagration are eveiywhere present), and HiinBrlik eeased for 
a time to have any considerable popumoa. Three small villago 
settlements, not much more than fiums, were saeosssivelly erected 
on the site, and have left their traeea oupeipoeed one on aaether, 
but t W yielded no finda of importance. 

(6) The monnd, however, stood m too hnportsnt a relatiMi to 
the plrin and the sea to remain desdate, in dne time it woo 
covered again by a great fertressi whfie a city ^reod out bdew. 
The latter has never yet been explered, but ie a prindpal object ef 
Dr W. D5rofeld*s fiiture plans. The remains m this stratum an 
the aoropoEi, however, him now keen A portion of 
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them was ftrat distiiigaiahed deurlr by D6rpfeld in 1882, but 
owing to the confusion oansed by Scnlienuum's drastio methods of 
tren^ng, tlie pottery and metal objects, really belonging to this 
stratum, nad come to be confused with tliose of lower strata ; and 
some gr^ monochrome ware, obviously of Anatolian make, was 
alone referred to the higher stratum. To this warn Schliemann 
gave the name ** Lydian/' and the stratum was spoken of in his 
2V^a (1884) as the ** Lywn city." 

In 1893. however, excavations were carried out on the south of 
the mound in the hitherto undisturbed ground outside the limits 


of the earlier fortress ; and here appeared a second curtain wall of 
massive ashlar masonry showing architectural features which 
characterize the ** Myoenffian " fortification walls at Myoenie itself, 
and at Phylakopi in Melos. With this wall was associated not 
only the grey ware, but a mass of painted potsherds of unmistakably 
**Myoen8ean” character; and farther search in the same stratum 
to west and east showed that such sherds always lay on its fioor 
leveL The inevitable inference is that here we have a city, contem- 
porary with the mass of the remains at Mycenai, which imported 
Myoeniean ” ware to supplement its own ruder products. The 
area of its citadel is larger than the citadel of the second stratum ; 
its buildings, of which a largo niegaron on the south-west and 
several houses on the east remain, are of much finer construc- 


tion than those which lie lower. This was the most important 
ci^ yet built on the mound of Hissarlik. It belonged to the 
** Mycen»an '* A^, which precedes the composition of the Homeric 
poems, and is reflected by them. Therefore this is Homer's Troy. 

Its remains, however, having been obliterated on the crown of 
Hissarlik, almost oscapM rccomition. When some centuries later 
a third important city, the Hellenistic Ilios, was built, all the 
accumulation on the top of the mound was cut away and a terrace 
made. In this process the then uppermost strata of ruins wholly 
vanished, their stones being taken to build the new city. The 
Mycennean town, however, which had been piled sta^ upon stage 
to the summit, descended on the south side a little down the face 


of the mound ; and the remains of its fortifications and houses at 


that point, lying below the level cut down to by the Hellenistic 
terrace-makers, were covered by the depositing of rubbish from the 
crown and again built over. Thus we find them now on the 
southern slope of the mound only, but have no difficulty in 
estimating their original extent. Many tombs and a large lower 
citv of this era will doubtless be explored ere long. 

(7) To “ Mycenaean ” Troy succeeded a small unfortified settle- 
ment, which maintained itself all through the Hellenic age till the 
Homeric enthusiasm of Alexander the Great called a city again into 
being on Hissarlik. 

(8) The Hellenistic Ilios, however, has left comjwratively little 
trace, having been almost completely destroyed in 85 B.O. 1^ 
Fimbria. Pomous of fortifications erected by Lysimachus are visible 
both on the acropolis (west face chiefly) and round the lower city 
in the plain. A small Doric temple belongs to the foundation of 
this city, and a laiger one, probably dedicated to Athena, seems to 
bo of the Peii^mene Ago. Of its metones, representing Helios and 
a gimntomacnia, important frf^ients have been recovered. Coins 
of this city are not rare, showing Athena on both faces, and some 
inscriptions have been recovered proving that Hellenistic Ilios was 
an imj^rtant municipality. 

(9) Lastly, about the Christian era, arose a Crseco-Roman city, 
to which belong the theatre on the south-east slope of the hill 
and the ornate gateway in the same quarter, as well as a large 
building on the south-west and extensive remains to north-east. 

(d. g. h.) 


, Troy, a city of New York, U.S.A., capital of Hensse- 
laer county. It is on the Hudson river at the mouth 
of the Mohawk, and near Albany, in the eastern part of 
the state. It is regularly laid out, has a water-supply 
by the Holly system, is sewered, and is well paved 
with granite blocks, bricks, and asphalt. It has three 
railways — the Delaware and Hud^n, the New York 
Centra and Hudson Biver, and the Fitchburg (Boston 
and Maine), which, with the Erie canal and boats on the 
Hudson, give it a large traffic. In 1900 there were 
662 manufacturing establishments, with a total capital of 
$23,531,622. They employed 21,564 hands, and their 
total output was valued at $28,209,259. The most 
important products were famishing g^s, with a value 
of $8,685,676 ; foundry and m^ine-shop products, 
$1»777,543 ; malt Uquors, $1,438,869 ; and shirts, 
$4,774,520. Troy is the largest shirt-manufacturing 
place in the United States. Bensselaer Polytechnic 
Institute^ situated here, in 1898 had 15 professors, and 


was attended by 138 students. In 1900 the assessed! 
valuation of real and personal property was $49,147,550, 
the net debt was $1,506,056, and the rate of taxation 
was $19*71 per $1000. Population (1890), 60,956 ; 
(1900), 60,651, of whom 14,384 were foreign-born and 
400 negroes. Of 17,038 males 21 years of age and over, 
896 were illiterate (unable to write). 

Troy, a city of Ohio, U.S.A., capital of Miami 
county, on the Miami river, the Miami and Erie canal, 
and at the intersection of the Cleveland, Cincinnati, 
Chicago, and St Louis, and the Cincinnati, Hajnilton, 
and Dayton railways, in the western part of the state. 
Population (1890), 4494 ; (1900), 5881, of whom 234 
were foreign-born and 391 negroes. 

XroyOS, chief town of the department of Aube, France, 
104 miles east-south-east of Paris, on the railway from 
Paris to Mulhouse. Many of the old timbered houses have 
been destroyed, and of modem stractures the principal ia 
the Monument des Enfants d’Aube, erected in 1890 in 
commemoration of the war of 1870-71. The library, now 
containing 110,000 volumes, has been installed in a new 
building, and a school of hosiery has been added to the 
educational establishments of the town (1888). Popula- 
tion (1891), 47,551 ; (1901), 51,195. 

Troyon, Constant (1810-1865), French painter, 
was born on the 28th of August 1810 at Sevres, near 
Paris, where his father was connected with the famoua 
manufactory of China. Troyon was an animal painter of 
the first rank, and was closely associated with the artiste 
who painted around Barbizon. The technical qualities of 
his methods of painting are most masterly ; his drawing 
is excellent, and his composition always interesting. It 
was only comparatively late in life that Troyon found his 
mdtier^ but when he realized his power of painting animals 
he pr^ucod a fairly large number of good pictures in 
a few years. Troyon entered the atdiers very young 
as a decorator, and until he was twenty he laboured 
assiduously at the minute details of porcelain ornamenta- 
tion ; and this kind of work he mastered so thoroughly 
that it was many years before he overcame its limita- 
tions. By the time he reached twenty-one he was 
travelling the country as an artist, and painting land- 
Bca|)es so long as his finances lasted. Then when pressed 
for money he made friends with the first china manu- 
facturer he met, and worked steadily at his old business 
of decorator until he had accumulated enough funds 
to permit him to start again on his wanderings. 

Troyon was a favourite with Boqueplan, an artist of 
distinction eight years his senior, and he became one of 
his pupils after having received certain tuition from a 
painter, now quite unknown, named Biocreux. Boqueplan 
introduced Troyon to Bousseau, Jules Dupr4, and the 
other Barbizon painters, and in his pictures between 1840 
and 1847 he seemed to endeavour to follow in their 
footsteps. But as a landscapist Troyon would never have 
been recognized as a thorough master, although his work 
of the period is marked with much sincerity and met with a 
certain success. It may be pointed out, however, that in 
one or two pure landscapes of the end of his life he 
achieved qualities of the highest artistic kind; but this 
was after lengthy experience as a cattle painter, by which 
his talents had become thoroughly developed. 

In 1846 Troyon went to the Netherlands, and at The 
Hague saw P&.ul Potter’s famous “Young Bull” From the 
studies ho made of this picture, of Cuyp’s sunny landscapes, 
and Bembrandt’s noble masterpieces ho soon evolved a new 
method of painting, and it is only in works produced after 
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this tim^ that Troyon’s true individtiality is revealed. 
When he became conscious of his power as an animal 
painter he developed with rapidity and success, until 
his works became recognized as masterpieces in Great 
Britain and America, as well as in all countries of the 
Continent Success, however, came too late, for Troyon 
never quite believed in it himself, and even when he could 
command the market of several countries he still grumbled 
loudly at the way the world treated him. Yet he was 
decorated with the Legion of Honour, and five times 
received medals at the Fkris Salon, while Napoleon IIL 
was one of his patrons ; and it is certain he was at least 
as financially successful as his Barbizon colleagues. 

Troyon ^ed, unmarried, at Paris on 21st February 
1865, after a tenn of clouded intellect. All his famous 
pictures are of date between 1850 and 1864, his earlier 
work being of comparatively little value. His mother, 
who survived him, instituted the Troyon Prize for animal 
pictures at the Slcole des Beaux Arts. Troyon’s work is 
fairly well known to the public through a number of large 
engravings from his pictures. 

In the Wallace Gallery in London are Watering 
Cattle ” and Cattle in Stormy Weather ** ; in the Glas- 
gow Corporation XIallery is a Landscape with Cattle ” ; 
tile Louvre contains his famous *'Oxen at Work” and 

Returning to the Farm ” (see Plate), while the Metro- 
politan Art Museum and other galleries in America con- 
tain fine examples of his pictures. His ^^Vallde de la 
Toucque^ Normandy,” is one of his greatest pictures; 
and at Christie’s sale-room in 1902 the single figure of 
a cow in a landsca{)e of but moderate quality fetched 
J67350. ]£mile van Marcke (1827-1891) was his best- 
known pupil 

AuTiioHiTiKs. — H. Dumesnil. Conatant Troyon: Somenira 
IntivMB. Paris, 1888. — A. Hustin. “Tiwon,*' L*ArL Paris, 
1889, pp. 77 and 86. —Albert Wolff, “Constant Troyon,” La 
Capitale de VAH, Paris, 1888. — D. Ckoal Thomson. 
Barhiaon School of Painters, London, 1890 ; “Constant 
Troyon.” The Art Journal, 1898, p. 22. (l>, c. T.) 

Trllbau. See Bohuisou-TbObau. 

TriCillo, a town of Spain, province of Caceres, on a 
hill to the east of Caceres. The country around is rugged, 
but produces wheat, wine, oils, and fruit, besides live-stock 
of all sorts. Much phosphorite is found in the district, and 
the extraction of it has been resumed. Valuable forests 
are close to the town. In the oldest }mrt of Trujillo 
are the remains of a Roman castle and the Julia tower, 
also Roman, like much of the fortifications. The streets 
are broad, and there are some fine squares. The principal 
parish church, Santa Maria, is a fine Gothic structure of 
the 15th century. Besides its Roman records, Tngillo was 
a town of importance in the Middle Ages. Piz^o, the 
conqueror of Peru, was born here. Population (1887), 
10,773; (1897). 12,254. 

TrurOb episcopal city, municipal borough, and market 
town, in 4ne Truro parliamentary division of Cornwall, 
England, at the confluence of the Allen and the Kenwyn, 
11 miles north of Falmouth by rail on the Great Western 
Railway. Truro cathedral (begun 1880, and designed by 
Mr Pearson) was opened in 1887. That part of it con- 
sisting of the old south aisle of tiie former parish church 
forms a small parochial church of itself, and by Act of 
Parliament of 1887 has all the legal rights of a parish 
ehurcL A free library has been opened. There are tin- 
smelting works, several potteries, a boot factory, a biscuit 
factory, and works for jam-making and for the manufac- 
ture of shirts and clothi^. Area, 1127 acrea Population 
a891), 11,131 ; (1901), 11,562. 


TrurO^ the chief town of Colchester county. Nova 
Scotia, on the Salmon river, near the head of Cobequid 
Bay and 61 miles from Halifax by rail It contains 10 
churches, county and school buildings, provincial normal 
school, a factory for condensing milk, besides other fac- 
tories and milla Victoria Park is noted for its natural 
beauty. Population (1891), 5102 ; (1901), 6993. 

Trust Companies.— Trust companies, as de- 
fined in this article, are confined almost exclusively to the 
United States, and are the growth of the last half of the 
19th century. They mainly differ from banks of deposit 
and discount in the following particulars : — they are incor- 
porated only under state laws ; usually they must invest 
their capitd in first-class securities, and also deposit 
large amounts in United States or city bonds with the 
respective state superintendents of banks; they do not 
issue circulating notes ; they do not, as a rule, discount 
commercial i>ajier,. although they frequently buy such 
paper, often when representing large amounts due from 
corporations which have other business relations with 
them; they pay interest on the deposits of customers, 
rarely more than 2 per cent., or perhaps a little more on 
moneys deposited for a stated period; they make loans 
on real estate, usually for large amounts, although on a 
conservative basis such as 50 |3er cent of the appraised 
value ; they act in fiduciary capacities, such as executors, 
trusted, receivers, committees, agents for corporations, 
fiscal agents for states, cities, or other municipalities, 
registrars or transfer agents for shares of capital stock, 
agents for the payment of coupons on the bonds issuocl 
by corporations, agents for tiie underwriting of new 
securities, depositaries of securities called for under plans 
of reorganization or held in escrow' pending the trans- 
fer of ownership. Because of the more permanent 
character of their dejxjsits, they are able to use such 
deposits for the general puq)oseB enumerated above, 
many of which are foreign to the business of national and 
state banks. By reason of their special powers, the stable 
nature of their business, and their continued existence, 
trust companies have steadily grown in favour as executors 
or trustees of largo estates. In Philadelphia, New York, 
and Boston this department had by 1900 assumed largo 
proportions. In some parts of the United States, not- 
ably the Central West, the businesses of the trust com- 
pany and the savings bank are combined by special 
charter, but as a rule, and especially in New York City, 
where the largest trust companies are situated, the trust 
company does not act as a savings bank. Some of the 
trust companies do not encourage the deposit of moneys 
subject to withdrawal on demand, preferring to restrict 
their deposit account to moneys held on an arrangement 
partaking of the nature of a trust, the latter sums being 
usually larger in amount, and not so liable to withdrawal 
as individu^ deposits. Because of the nature of the general 
business performed by trust companies, no portion of 
their deposits is required by law to be held as a cash 
reserve > 88 a result the deposit accounts of the trust 
companies with the national and state banks are among 
the largest which those banks carry, it being customary 
for the latter to pay interest upon such balances. As a 
rule, trust companies exist only in the larger cities, and 
the profits accumulated by some of the companies, particu- 
larly those concerned with syndicate operations, are often 
very large. In recent years it has berame customary to 
organize trust companies with a large paid-up surplus. 
This is often made equal to the totol of the capital stock 
issued, the subscription price of the stock then l^ing made 
twice the amount of its par value. On 2nd January 1900 
the combined capital and surplus of the forty-two trust 




*Ln Betouk a la Febme." By Tboyon. 




T R U S 

companies doing busmess in the city of New York was 
$126,081,123, while their deposits on that date amounted 
to $485,711,429. Of the 614 loan and trust companies 
in the Unit^ States which gave more or less complete 
information to the public authorities at the close of the 
year 1899, 612 reported a paid-up capital of $203,587,935 ; 
506 had s^lus and un^vided pr<^ts of $176,925,270; 
484 had in cash and due from banks the amount of 
$231,774,508. The deposits of 504 of such loan and 
trust companies amount^ to $1,156,784,312, while the 
loans, discounts, and securities on hand reported by 497 
of such companies amounted to $1,145,353,387. 

(T. L. o.) 

TruSt06S> — ^The chief modifications since 1887 of 
the English law of trust have been made by the Trustee 
Act^ 1888, the Trustee Ac^ 1893, and the Judicial Trustees 
Act, 1896, and relate mainly to the position of trustees. 
It may be stated generally that the previous statute law 
concerning trustees was consolidated by the Trustee Act, 
1893. In the article in the ninth edition of the Emyclo- 
ptBdia Britannica it was stated in r^ard to investments 
that legislation had conferred on trustees a right to 
invest in certain securities. The Trustee Act, 1893, has 
consolidated the law on this point, and now provides, 
as it were, a code or charter of investment authorizing 
trustees, unless expressly forbidden by the instrument (if 
any) creating the trust, to invest trust funds in various 
modes, of which the more important are as follows : — In 
any of the parliamentary stocks or public funds or Govern- 
ment securities of the United Kingdom ; on real or herit- 
able securities in Great Britain or Ireland ; in stock of the 
Bank of England or the Bank of Ireland ; in India 3^ per 
cent, stock and India 3 per cent, stock ; in any securities, 
the interest of which is for the time being guaranteed 
by Parliament; in consolidated stock created by the 
London County Council ; in the debenture or rent charge 
or guaranteed or preference stock of any railway company 
in Great Britain or Ireland incorporated by special Act of 
Parliament, and having during each of the ten years last 
past before the date of investment paid a dividend at the 
rate of not less’ than 3 per cent, on its ordinary stock ; in 
the debenture stock of any railway company in India, the 
interest on which is paid or guaranteed by the secretary of 
state in council of India; in the “B” annuities of the 
Eastern Bengal, the East Indian, and the Sind, Punjab, 
and Delhi railways ; and also in deferred annuities — com- 
prised in the register of holders of annuity Class D, and 
annuities comprised in the register of annuitants Class 
C of the East Indian Bailway Company; in the stock 
of any railway company in India upon which a fixed or 
minimum dividend in sterling is paid or guaranteed by the 
secretary of state in council of India, or upon the capital 
of which the Interest is so guarantee ; in the debenture 
or guaranteed or preference stock of any company in Great 
Britain or Ireland established for the supply of water for 
profit, and incorporated by special Act of Parliament or 
by royal charter, and having during each of the ten years 
last past before the date of investment paid a dividend of 
not less than £5 per cent, per annum on its ordinary stock ; 
in nominal or inscribed stock issued, or to be issued, by 
the corporation of any municipal borough having, accord- 
ing to the returns of the last census prior to the date 
of investment, a population exceeding 50,000, or by any 
county council under the authority of any Act of Parliament 
or Provisional Order; in any of the stocks, funds, or 
securities for the time being authorized for the investment 
of cash under the control or subject to the order of the 
High Court Trustees may from time to time vary any 
£uch investments for others of an authorized nature. The 
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statutory power to invest on real securities does not, of 
course, authorize the purchase of realty ; but by § 5 of the 
Trustee Act, 1893, a power to invest in real securities (in 
tlie absence of express provision to the contrary) authorizes 
investment on mortgage of leasehold property held for an 
unexpired term of not less than 200 years and not subject 
to a greater rent than one shilling a year, or to any right 
of redemption or condition of re-entry except for non-pay- 
ment of rent. 

The Judicial Trustees Act, 1896, inaugurated a semi- 
official system of trusteeship which was new in England, 
but had been known in Sco^nd for upwai'ds of 150 years. 

The general scope of the Act is indicated by § 1 (1), 
which runs as follows : — “ Where application is made to the 
court by or on behalf of the person creating or intending 
to create a trust, or by or on behalf of a trustee or bene- 
ficiary, the court iriay, in its discretion, appoint a person 
(in this Act called a judicial trustee) to be a trustee of 
that trust, either jointly with any other person or as solo 
trustee, and if sufficient cause is shown, in place of all or 
any existing trustees.” The Act and the rules made unde^,Cf,. 
it (the Judicial Trustees Buies, 1897) provide that judicial’^' >4?* 
trustees shall be under the control and supervision of the ' 
court as officers tliereof, and may be paid for their services 
out of the trust property. The trust accounts are to Ije 
audited annually, and a report thereon made to the court, 
which has power to order inquiries into transactions con- 
nected with the administration of the trust. A judicial 
trustee may bo required to give security, and in any case 
has to keep the trust account with a bank approved by the 
court, and deposit title-deeds and other documents of title 
in such custody as the court directs. Communications 
between judicial trustees and the court with reference 
to their duties are permitted to be made with little or no 
formality, and strict proof of facts may be waived in proper 
cases. The Act may, in short, be described as an attempt 
to provide for an official check upon the administration of 
trusts, while avoiding the formality and expense incident 
to the procedure in an administration action, 
j Tlio position of trustees in respect of what was frequently 
an undue personal responsibility for the administration 
I of their trust has been much improved by § 8 of tlio 
I Trustee Act, 1888 (not repealed by the Trustee Act, 1893), 

I and § 3 of the Judicial Trustees Ac^,189C. Sub-section 
I (1) of the former enactment (wiSJi some omissiona) runs 
I as follows : — “ In any action or other proceeding against 
i a trustee or any person claiming thr^gh him, exce]>t whom 
the claim is founded upon any fraud or fraudulent breafen ’ 
of trust to which the trustee was party of privy, or is to 
recover trust property, or tfie proceeds tWeof still re- 
tained by the trustee, or previously received the trustee 
and converted to his use, the following provisions shall 
apply — (a) All rights and privileges conferred by any 
statute of limitations shall be enjoyed in the like manner 
and to the like extent os if the trustee or person claiming 
through him had not been a trustee or person claiming 
through him. (6) If the action or other proceeding is 
brought to recover money or other property, and is one to 
which no existing statute of limitations ap]>lies, the trustee 
or person claiming through him shall bo entitled to the 
benefit of, and be at liberty to plead the lapse of time as 
a bar to such action or other proceeding in the like iiiannei 
and to the like extent as if the claim had been against him 
in an action of debt for money had and received.” The 
statutory period of limitation which trustees are thus 
permitted to plead is the six years fixed as the period 
of limitation for actions of debt by the Limitetion Act, 

1623. It has been decided on the above section that in 
the case of a breach of trust consisting of an improper in- 
vestment of the tmst funds, time begins to run in favour 
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be necessary, in order to execute the order, to change the 
rolls in the mill several times, causing thus a waste of 
power, of time, and of energy. K several establishments 
are combined, each can be equipped for certain sizes. 
When, in these circumstances, a large order is received, 
to each establishment will be sent that part of the order 
which it is especially equipped to fulfil, and thus, without 
any changes of rolls or stoppage of machinery, the separate 
sizes can be made. The same principle holds of course in 
nearly all lines of work, in some to a greater degree than 
in others ; but in the manufacture of hoop and bar iron 
a saving from this source amounting to from a dollar to 
a dollar and a half, or from 4s. to fis., per ton is sometimes 
made. 

(7) The advantage of unifying in one establishment the 
manufacture of products somewhat allied in nature appears 
also in selling goods. If customers can buy all of the 
various kinds of related goods in one establishment, much 
of their time and energy will be saved. Some of the 
larger combinations, therefore, in order to make this saving 
for their customers and thus to be sure of retaining their 
orders, add to their i3lant facilities for making products 
which a smaller establishment could hardly mani^actiire. 
For example, the Distilling Company of America, w’hich 
controls probably 90 fier cent, of the entire product of 
com spirits, found it to its advantage to add to its plant 
several rye distilleries, and to purchase a number of the 
leading brands of whiskies for consumption as beverages, 
in order that they might supply the ne^s along different 
lines of practically all dealers in spirits and whiskies, in 
this way saving for themselves many customers who other* 
wise might have been lost. 

(8) The mere size of an establishment and its ability to 
supply at any time on short notice any order, however 
large, gives it also an advantage in retaining custom. A 
concern that controls only from 5 to 10 per cent, of the 
entire output of a country in any special line of goods 
might at times find it impossible to supply goods 
promptly. Large customers who might thus be embar- 
rassed are more ready to deal regularly witli an establish- 
ment controlling 75 to 90 per cent, of the output, 
if they can in this way be sure of having their orders 
attended to promptly. It is stated that the American 
Sugar Refining Company on this account is able to 
secure, with considerable regularity, one-sixteenth of a 
cent a |)ound more on its refined sugars than the inde- 
])endent refiners, the latter being frequently compelled 
to cut their prices to that extent in order to make sales. 

(9) Omng to the fact that the introduction of goods 
into new markets, especially into foreign mai-kets, is a 
matter of time, expenditure of energy, and of money, the 
large establishment with great capital has in thisj^ticular 
also a decided advantage. The Standard Oil Company, 
and American Tobacco Company, and other similar estab- 
lishments, liave thus been able to open up new markets in 
Europe, in Japan, China, and other portions of the Far 
East more readily by far than individual producers along 
those liues could have done. This stimulus to the foreign 
trade acts also beneficially to the domestic trade, inasmuch 
as the exportation of part of the product tends to keep 
prices somewhat higher at home, and as the added demand 
for the raw matenal influences its price, thus creates a 
demand for labour along many lines. 

(10) The combination also frequently saves for its 
stodcholders considerable sums from its wiser dealing with 
credits, and this in a way also that is beneficial to the 
entire business community. When competition is very 
severe among different establishments, the managers, in 
order to increase their sales, will not infrequently grant 
credit somewhat unwisely. The combinatioi^ controlling 


STS 

a large part of the market is not so tempted, and more- 
over has the power to bring needed pressure to bear upon 
delinquent debtors more readily, so that losses from bad 
debts are much less frequent 

Besides the special savings which have been mentioned 
above that serve as reasons for the formation of combina- 
tions, certain special favours at times lead to s^mi 
their formation. imvoun iQ 

(1) The protective tariff is most frequently comUam- 
cit^ as such a favour. By the protection 

which a protective duty gives against forei^ competi- 
tion, it doubtless often furnishes the occasion to the 
formation of trusts. If a large amount of capital is 
tempted into the industry through the profits promised 
by ^e tariff, and therefore competition among the various 
establishments becomes fierce, it is much easier to them 
to form a combination with the certainty of good profits, 
provided the domestic competition can be overcome, if 
they are certain that foreign competition also is to be 
excluded. On the other hand, it would hardly be right 
to speak of the tariff as in this case the direct cause. In 
other industries not protected by the tariff the same 
fierce competition leads to the formation of combina- 
tions. The tariff is simply an encouraging condition. The 
removal of the tariff would not destroy the combination 
unless it destroyed tlie industry at the same time ; but, 
on the other hand, the removal of a protective tariff might 
very easily prevent the abuses of exorbitant prices which 
micht be exacted by a combination protected by the tariff. 

(2) It is doubtless true that combinations have a good 
many times been encouraged by special discriminating 
rates of freight granted by the railways or other trans- 
portation agencies. There is, of course, a certain economic 
advantage to the railways in having goods despatched in 
large quantities by consigners who are able to supply their 
own cars, loading and unloading facilities, <kc. Railways 
on that account often prefer to deal with large firms, and, 
other things being equal, are willing to give them some 
special rates. These concerns also are likely to have 
rather better credit than the smaller ones, so that dealing 
with them ensures prompt pay and cheaper collection of 
accounts. The competition among the different railways 
also for the freights which an important customer can 
furnish leads to cutting of the rates in their favour. 
These special rates, however, whether justified from the 
business point of view or not^ are beyond any question 
from the social point of view often a very grave injury. 
A manufacturer who receives these special favours can 
build up a business substantially monopolistic in its ex- 
tent, whereas his rival of equal or even of greater ability, 
and equally skilful as a manufacturer, would be ruin^ 
if he did not receive like rates. The injustice of such 
discriminations and their evil effects on the community 
have been recognized by legislatures and courts in 
America^ and they are practicdly universally forbidden. 
It nevertheless remains beyond question true that they 
are very frequently granted even at the present time. 

In recent years in the United States there can be little 
question that the formation of the great combinations 
has been much encouraged by the opportunities, 
which promoters were able to seize, of making 
for themselves large profits. The movement towards com- 
bination was so fully recognized and the advantages in 
many cases so palpable, that a well-informed and skilfiil 
promoter was often able to persuade a large proportion of 
the manufacturers in some special industry to combine. 
In preparing the plan for such combination, the promoter 
has in many cases seen to it that he himself first bought 
the properties which he could very shortly turn over to 
the combination at high rates of profit ; or else he has 
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been able to persuade the new corporation to issue large 
amounts of stock, of which considerable proportions were 
given to him in return for his services. It has been true 
in many cases that these securities have been speculative 
in nature, but nevertheless the promoter has often reaped 
in this way large rewards. The possibility of this profit 
has doubtless stimulated his activity in urging the com- 
binations. 

Associated with the promoter in th^ organization of 
these combinations have usually been bankers or other 
financiers who stood ready, for an amount of 
stock or other promised profit sufficiently large 
to compensate Ihem for ^eir risk, to furnish to 
the combinations cash sufficient to start the business and 
to provide other needed capital. Usually the form of 
underwriting employed has been this: A promoter en- 
gaged in the formation of a combination and needing 
a certain fixed sum in cash, would make an arrange- 
ment with a bank to sell to it at a price agreed upon 
such portions of a named amount of stock as were not 
dispo^ of to other customers before a certain fixed 
date. For example, the bank might agree to furnish one 
million dollars in cash (£200,000) in return for say four 
millions of stock (£800,000), or to purdiase itself at a 
fixed price all the remainder of the $4,000,000 stock 
unsold at the date agreed upon, the bank itself to become 
the sales agent. In those circumstances the Imnk would 
naturally use its best endeavours to sell the four millions 
of stock to other customers at the price agreed upon, say 
twenty-five dollars, or £5, per share. Bo far as it failed 
of disposing of the entire amount, it would take the 
remainder itself. For taking these risks, naturally the 
bank has almost invariably asked a very high commis- 
sion, and not infrequently it has been asserted that the 
managers of the Imnks have been given a special bonus 
for themselves privately, in addition to the rates of profits 
granted the luink. 

These large amounts of stock that are paid to the 
promoter and the financier for the pur|K>se of bringing 
about the organization of a large trust, lead, of 
a? ^ yfhaX is called over-cai)italization. Wliat 
iMaSoit * ' proper basis of capitalization for a manu- 
facturing industry should be, is a matter that 
cannot perhaps easily be determined by a definite princi])le 
which shall bo applicable in every cose. The laws that 
have been most strict on the subject attempt to limit the 
capitalization to the “ actual cash value ” of the business, 
by that being understood at times simply the cost of 
the plant itself with the running cash capital needed. 
On the other hand, most business men think that it is a 
wiser plan, and on the whole equally just, to capitalize 
a business on the basis of its earning ca)iacity, regardless 
of what the plant may have cost. When, as Iw been 
frequently the case of late years, in addition to this 
cash value of the plant and the cash itself which may 
have been paid in, large sums of stock are issued also 
for properties which may be in themselves highly over- 
valued, and for the services of the promoter, the financier, 
and others, we can see that the capitalization must be far 
above what may ordinarily be considered a i)aying basis. 
On the other hand, if the element of monopoly enters into 
the business to any noteworthy extent, the prices of the 
pr^uct may be kept so high that fair dividends may be 
paid even on this high capitalization. That the tendency 
towards increasing the capital has been very strong there 
can be no question. It is probable that in the near future 
the penalty that must be paid for this somewhat reckless 
financiering will have to be endured. As soon as a slight 
depression in business comes, so that it is perfectly evident 
not merely that dividends cannot be paid on the common 


stock, but that in all probability both the deferred stock 
and the bonds, if any have been issued, will also have to 
go without interest, it will be necessary to leorganize many 
of these combinations and to start them anew on a much 
lower capitalization. According to a report of the United 
States Census Office, the actual value of the manufacturing 
capital employed by combinations which it investigated, 
June 1900, including 2147 works, was $1,458,522,573. 
This huge sum equalled only 47*3 per cent of the securities 
iasued, though it exceeded the amount of bonds and pre- 
ferred stock. The sum does not include the value of 
certain forest and mining lands held by some companies. 

When the person organizing the combination is himself 
an active business man, and has the intention of himself 
directing the affairs of the combination, another 
element besides that of personal profit very fre- 
quently enters into the problem. Most strong 
men like to take resi3onBibility and to be 
dominant in affairs. When, owing to the advantages of 
combination that have been enumerated above, the prospect 
of a virtual monopoly seems certain, provided due skill in 
management is exercised, it is natural that the manager 
should wish to bring al>out the combination in order 
that he may himself have the satisfaction of being in 
substantially absolute control of Uie entire industry in 
a country, or possibly even in the world. The ambition 
thus to dominate in a great industry is akin to that of a 
statesman, and there can be little question that this pride 
of power and the desire to control the destinies of others 
has been a more or less conscious element in the formation 
of many of the most successful and most skilfully managed 
combinations. 

(1) The form of combination which has ordinarily been 
first adopted has l)cen some kind of agreement with re- 
ference to maintaining prices, or to paying wages, 

or to dividing the territory for the distribution * 

of the product, or similar questions. Experience 
lias shown tliat, generally speaking, such agree- 
ments are not likely to 1^ kept in good faith for a long 
j>eriod. 

(2) In order to make the combination more permanent 
in its nature, the form of the trust, technically so called, 
w’as adopted. Under this form of combination, the stock- 
holders of the various constituent companies of the trust 
place their stock in the hands of a small board of trustees, 
giving to these trustees an irrevocable jwwer of attorney 
to vote the stock as they see fit, or in accordance with 
specific instructions given at the beginning. The 
title to the stock itself remains in the original 
holder, with the right to sell or pledge or dis- 
pose of it as he sees fit, but witliout the power of re- 
calling his right to vote. In return for this stock thus 
deposited with the trustees, tlie trustees have ordinarily 
issued trust certificates, which are in themselves negoti- 
able, and take the place of the stock. Inasmuch as the 
liolding of the voting power of the majority of the stock 
of each of the different constituent companies gave to the 
trustees absolute power of election of directort;, and con- 
sequently the iK)wer of guiding harmoniously the affairs of 
all of the plant entering into the combination regardless 
of the will of the stockholders, the United States courts 
held that the corporations entering into such an agreement 
ln»d gone beyond their powers, and that sucli a trust was 
illegal. Owing chiefly to these hostile decisions of the 
courts, this form of trust was abandoned, and new forms, 
which still, however, leave the power of unified direction 
in the hands of a few men, wore adopted. 

(3) After the trusts were declared illegal, it was 
when a combination was formed, to organize a new 

corporation which bought all of the properties of the 
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constituent members of the trust. These constituent 
companies then dissolved, and the one great corporation 
owning all of tbe properties remained. 

(4) The form that of late seems to be much in favour 
approaches in its general nature more closely to that of 
the original trust Under this form, a corpcnation is 
organized for the special purpose of buying owning 
all, or a controlling share, of the stocks of each one of the 
constituent companies. The separate companies are then 
managed technically independently, the dividends of the 
separate corporations are all paid to the parent corporar 
tion as the stockholder owning all of the stocks, and these 
dividends are the source of profits of the new corporation. 
The officers in this |)arent corporation, of course, vote the 
stocks of the separate companies, and thus absolutely 
control. 

From the savings ^hich it is possible for the combina- 
tions to make, it would seem possible for them to pay 
higher rates of wages to those remaining in t^ir 
iarfwwi. possible for the con- 

stituent companies to do. In certain instances, 
especially when the combination has first been made, 
wages have been increased. On the whole, however, it is 
probable that as yet the wage-earners have succeeded in 
getting an increase of wages in circumstances substan- 
tially similar to those under which their wages would be 
increased by single corporations. An increase of wages 
comes only through pressure on their part. Under a 
prosperous condition of industry it is possible, without 
materially lowering profits, to increase the wages. 

Certain classes of employes, especially superintendents 
and commercial travellers, are loss needed by the com- 
binations, and consequently the total sum of wages paid 
to. these classes by the combination is less tl^ that 
formerly paid by the constituent companies. On the 
other hand, the number of employes of these classes being 
less than before, the average wage has, in certain cases at 
leasts been increased. Owing to the fact that com^ietitive 
selling is in certain cases largely done away with, it has 
in some, perhaps in many, cases been possible for fewer 
travelling salesmen, of less skill and with lower wages, 
to do the work than before the combination, so that not 
merely has the total expense been lessened, but also the 
average salary paid to those retained in the business. 

In case of disputes arising between the combination and 
the operatives, the position of the combination is stronger 
than that of an individual corporation. It is possible to 
close one or two works where troubles have arisen, and to 
transfer orders to the other works without any material 
injury to the business, provided the closing of the one or 
two establishments is not for too long a period. Such 
instances have occurred. On the other Imnd, labour organi- 
zations are also rapidly increasing in strength, and their 
leaders are of the opinion that within a comparatively 
short time they will be so thoroughly organized m all of 
the chief industries that a strike can be instituted and 
supported not merely in one or two establishments, but 
throughoqt the entire industry. Whenever this condition 
of a&irs ^11 have been reached, the employes will be 
substantially on an equality with their employers in such 
cases of confiict, so that the advantage now resting with 
the combination will be largely removed. In certain 
industries this condition seems already to have been 
reached. 

From the sources of savings that were enumerated 
before, it is evident that it wo^d be possible for a com- 
bination either to increase the prices paid for 
** raw materials, or to lower the prices of its 
finished products. Ex}^*6nce, however, seems to show 
beyond question that whenever the combinations are 
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powerful enough to secure a monopdbstic control, it has 
usually been policy to increase the [ffioes above those 
which obtained daring the period of competition preceding 
tiie formation of the combination. Inasmuch, however, 
as an attempt to increase prices to any great extent, so 
as to secure very hig^ profits, would certainly result in 
tempting new capitid into the field, it has been the general 
experience that prices have either been increased only 
comparatively little after the combination was formed, or 
else that competition entering the field has comparatively 
soon forced a lowering of prices to substantially the former 
competitive rates. It should be noted, however, that in- 
asmuch as combinations have very frequently been formed 
only after a period of competition so fierce that practically 
all the competitors were running at a loss, it is hardly 
just to speak of a combination placing its prices above 
“competitive rates” unless one defines what is meant 
exactly by that expression. Whenever they have put 
their prices above the competitive rates existing just before 
the combination, it may mean that they have put their 
prices back to rates that will allow medium profits instead 
of losses, and not above rates that would be normal in the 
case of small competitors. 

It will have b^n noted from what has been said that 
the excellences of the combination consist largely in the 
savings that have already been enumerated. 

The evils are : (1) The losses to investors 
through the acts of the promoters and financiers 
at the time of the organization of the combinations, and 
through the speculation in the stocks which is at times 
carried on by l^e directors of the combinations themselves. 
(2) Tlie losses to the wage-earners from the power that 
sometimes exists of forcing wages rather lower than it 
would be possible for a single corporation or manufacturer 
I to do, and also from the discharge of certain classes of 
employ^ whose services are no longer needed, such as 
commercial travellers. It should be remarked of the latter 
case, however, that the injury is a personal one to those 
men that are discharged, but that it results in a saving 
to the community, and therefore presumably to the wage- 
earning class as a whole in the long run. (3) A further in- 
jury at times to the consumer arises, as has b^n suggested, 
from the increase in price. Other evils come through the 
Ifowev that is sometimes exercised by combinations in the 
corruption of legislatures ; in the control over indnstries 
of such a nature that it tends to destroy the spirit of 
individual activity and independence on the jiart of many 
persons who would otherwise enter business independently ; 
and evils also come throu^ the increased force of any 
improper or dishonourable business practices, since this 
added force for evil is given to any combination by virtue 
of its greater influence in the community. It is not 
intended to convey the impression that managers of com- 
binations are less moral than other business men, but 
merely that whenever th^ are dishonourable in their 
practices the influence reaches more widely. 

The chief remedies for these evils enumerated would 
seem to be more rigid laws with reference to the methods 
of incorporation and to the responsibility of directors to 
stockholders and to the public. This can perhaps best be 
brought about throng greater publicity in both of these 
directions, probably under the inspection of Gk)vemm6nt 
officials, llie other line of remedies would seem to be the 
removal of special favours granted to these combinatiomi 
either hy the Oovemment or by railways or other bodies 
so situated that they can distribute favours to the larger 
combinations. 

The movement towards consolidation of industries in 
the United States began to be noticeable soon after the 
Civil War (1861-65), but it had not reached noteworthy 



T R U 

proportioiui, ezceptuig ' in oomwnmi with the railways, 
un^ within the laat twenty years of the 19th century. 
_ During the later years many consolidations were 
tntrtmtmf Biadei the largest number during the years 
1898—1900. From what has been said earlier, 
aarnaoUm it is evident that certain classes of industries, 
especially those that require the investment 
of fixed capital to large amounts, are especially adapted 
for combination. Very little tendency towards consolida- 
tion is found in^the farming industry, and, relatively 
8|)eaking, little in* industries l^t require the investment 
of but small capital. It is perhaps, however, not too 
much to say that in nearly cdl lines of industry which 
from their nature are adapted for consolidation combina- 
tions more or less firm have been made during the last 
few years. It is probable that as time jiasses we shall 
have many of these combinations reorganized, and that 
in many lines of industry there will be further consolida- 
tion of present combinations. 

Experience has shown that when combinations are 
made in industries that from their nature do not seem 
well suited for consolidation, failure follows. In many 
individual instances corporation lawyers, who have had 
much practice in forming combinations, advise their clients 
in lines of business es{)ecially fitted for competition not 
to enter a combination, but to I'emain independent, assur- 
ing them that an individual is able to comjjete in such 
lines of industry with any combination, however large. 
Such advice of course would not ho given were the industry 
one which was well adapted for consolidation. 

According to the United States census report of 1900, 
it seems a fair inference that not over one quarter of the 
value of the manufactured products of the United States 
is as yet produced by the combinations, powerful as they 
are in many lines. 

Ghreat Britain . — ^The tendency toward consolidation has 
been for several years very noticeable in Great Britain, 
although until within the last few years the form 
Burap^ jma rather that of a pool or ring than that 
* of a trust or of a single large oorx>oration. In 
the coal and milling industries there have been 
agreements; and, particularly in London and other dis- 
tributing' centres, these selling combinations have been 
able at times to control the market. This has also been 
true with reference to certain kinds of provisions, such as 
the bacon imported from Denmark. 

Of late years there has been a marked tendency towards 
the formation of large corporations that buy up a very 
large proportion of competing manufacturing plant, and 
in this way secure at least a temporary monopoly of the 
market. The Salt Union was formed along these lines, 
but this has not proved successful, owing probably to 
the fact that new sources of supply were discovered. 
The dyeing industries in Bradford and in Yorkshire 
have b^ consolidated, so that in certain respects they 
have an absolute monopoly of the business, and in most 
directions of over 90 per cent of it The ctdico printers, 
the fine cotton spinners, the thread manuftujturers, the 
bleachers, and o^ers connected with the cotton manu- 
facturing industries in Great Britain, have nearly all 
been brought together into large corporations which con- 
trol from 90 per cent upward of the entire business. 
Similar combinations in cement, wall-paper, soap, and 
t>th6r trades have been formed. Most of these large cor- 
porations have been in existence for such a short time 
that one cannot yet judge accurately regarding their per- 
manent Buccess. Many of them seem to have been over- 
capitalized, and their dividends have not always met 
shareholders’ anticipations. There has been no active 
popular movement against consolidation in England, and 
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the Government has passed no laws opposed to it. Parlia- 
ment, however, has passed stringent amendments to the 
Companies Acts, changes enforcing publicity regarding 
the organization of all limited liability companies and 
their methods of management The amended law is ex- 
pected to prevent most of the abuses of the combinations. 

GevfMmy . — Germany seems to be peculiarly the home 
of combinations so far as Europe is concerned. In 
1897 Liefmann, writing regarding combinations in Ger- 
many, was able to mention combinations which were inter- 
national in their scope in forty-one different branches of 
industry. Of combinations that were confined to Ger- 
many alone he mentioned 345, although many of them 
were in the same line of industry : for example, he found 
80 combinations in different branches of the iron industry, 
82 in the chemical industries, 38 in the textiles, and so 
on. Of that number he thought that definite information 
could be secured, but he was of the opinion that veiy 
many more of less importance existed, and had excluded 
from his reckoning all of those that were purely local, as 
for example those among the breweries in the different 
cities, as well as those among firms engaged merely in 
trade. The form of combination in Germany is ordinarily 
that merely of contracts among independent establishments 
regulating the amount of output for oach, and in certain 
cases also the pricea As in Austria and in France, a 
central selling bureau for all the members of the com- 
bination is frequently found. The most successful com- 
binations have l^n those among the coal-miners in western 
Germany, and the four or five in the leading branches of 
iron manufacture, also in western Germany. Lately two 
others of somewhat similar rank have been organized, 
one in the sugar industry, which includes both refiners 
and producers, and one among the manufacturers of spirits. 
The former, following that among the Austrian sugar 
manufacturers, is somewhat peculiar in that the refiners 
guarantee to the producers of raw sugar a fixed price for 
^eir output so far as the sugar is intended for the home 
market, the refiners ex|)ecting to recoup themselves from 
the consumers through the monoj)olistic ])OWcr which 
they possess. The law does not seem to be hostile to 
those combinations. Contracts that are immoral in their 
nature are, of course, non-enforceable. But the courts 
have, on the whole, not taken an attitude inimical to the 
larger combinations, and the Government seems at times 
to have been inclined to favour tiiem. In one or two 
cases where the Government is itself a producer, as of 
soda, it is a member of a combination. Coiiipamtively 
lately, one of the Prussian ministers in a s]>eech in the 
Landtag expressed himself favourably regarding the coal 
and iron combinations. The facts seem to show that the 
coal combination, at any rate, has used its j^wer of 
fixing prices in a conservative way, and that during 1901 
it has apparently held prices somewhat lower than they 
probably would have been had free competition cxistcKl in 
that industry. Bo long as the combinations are managed 
thus conservatively, and so long as the Government is able 
to secure a careful su^pervision over them, it is not to be 
expected that there will be much hostility in Germany 
on the part of the Government. 

Franca . — The number of combinations in Franco is 
probably much less than in Great Britain or Germany. 
In the Penal Code there has been a provision for many 
years against monopoly brought about by unfair means, 
and in one or two rather prominent instances there seem 
to have been convictions under this article. Conse- 
quently, the agreements that have been made, so far as 
they are intended to control prices, are usually kept 
secret There have been, however, notably in the case of 
the iron industries, agreements made among the leading 
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nianttfactaren^ under wliich the proportion of output 
Assigned to each was fixed. A single selling bur^u has 
also in such oases been establish^, which receives all 
orden, and fixes the prices for all of the different ^ta* 
blishments concerned. So far this form of organizaticn^i 
although in certain localities it seems to have secured 
monopolistic power, has not been successfullj attacked in 
the courts. For several years it has been supposed that a 
gi i nilfl.r agreement existed among the sugar refiners. They 
themselves, however, acknowledge only an agreement 
regarding the amount of the output which shall be 
assigned to each, and deny any agreement as to prices. 
Ctf course an agreement regarding output would be likely 
to have a material effect upon prices. Somewhat similar 
combinations exist among the petroleum refiners, the 
porcelain makers, and some few others. The Government 
has taken no active steps in the matter, but popular 
opinion seems to bo awakening somewhat. 

Austria , — ^In Austria the development of combina- 
tions has been very marked. The most successful com- 
bination, on the whole, as well as one of the earliest, has 
been that of the iron industry. The sugar industry, how- 
ever, including both refiners and producers of &e raw 
sugar, and the petroleum industry, are also combinations 
of great power. The form of tliese combinations is 
ordinarily that of an agreement regarding both output 
and prices. In some instances a central selling bureau 
fixes the prices, in others the market is divided, while in 
others still other forms of agreements of many kinds 
which serve to secure a monopoly are found. The move- 
ment has spread very rapidly indeed, until, in the opinion 
of many writei’s in Austria, practically all branches of 
industry, in which agreements for the lessening of com- 
petition will prove advantageous, are now largely controlled 
by combinations. The courts of Austria have, on the whole, 
withiti the last few years shown themselves hostile to the 
movement. Contracts for the division of the market, for 
the assignment of fixed proportions of the entire output 
to different establiidinients, the fixing of prices, Ac., are 
declared void, and will not be enforced by the courts. This 
adverse action, however, does not seem to have affected very 
materially the tendency towards combination, although it 
has perhaps tended somewhat to encourage the formation 
of large corporations which should purchase all of the 
separate plant in any one industry. This tendency, 
again, is checked by ihe fact that the corporation law 
requires publicity in business, and that the taxes are 
heavier on corporations than on private firms, both as 
regards the legal rate and the certainty of collection. A 
Government commission has recommended recognition of 
the combinations by law and their careful supervision 
and regulation by governmental authority. (j. w. J.) 

Tryon, Sir Oeorife (1832-1893), British ad- 
miral, a younger son of Thomas Tryon, of Bulwick 
Rirk, Northamptonshire, was born on 4th Januaiy 1832. 
He entered the navy in 1848, on board Lord Dundonald’s 
flagship on, the North American station ; was afterwards 
in the Vengeance with Lord Edward Russell in the Black 
8ea ; was l^ded for service with the naval brigade ; and 
was made a lieutenant in November, but dated bade to 
21st October 1854. From 1855 to 1858 he was in the 
Albert, flagship of Sir Edmund Lyons ; and from 
1858 to 1860 in royal yacht, which gave him his pro- 
motion to commander on 25th October 1860. From 1861 
to 1864 he was commander of the Warrior, the first British 
sea-going ironclad; from 1864 to 1866 he commanded 
the Sutymse gun-vessel in the Mediterranean; and was 
promoted to be captain on 11th April 1866. In 1867 he 
was sent out as director of transports and store ships for 
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the Abyaanuui expedition, a post involved a j^reat 
deal of haid work in a sweltering and unhealdij eliinate. 
He discharged his duties exceedingly well, but his health 
broke down, and he returned to England a helpless in- 
valid. From 1871 to 1873 he was private secretary to 
Mr Qoschen, then First Lord of the Admiralty ; and from 
1874 to 1877 commanded the Raleigh in India with the 
Prince of Wales, and afterwards in the Mediterranean, In 
the years 1878-81 he had command of the Mona/rch^ 
one of the Mediterranean fleet under Sir Qeofifrey Hornby 
and Sir Beauchamp Seymour, afterwards Lord Alcester. 
He was afterwards for two years secretory of the Ad- 
miralty ; and for three years more, on his promotion in 
April 1884 to the rank of rear-admiral, comnumdeivin- 
chief on the Australian station. On his return, in June 
1887, he was made K.C.B.; afterwards he was for three 
years superintendent of reserves, in which capacity it fell 
to him to command one of the opposing fleets during the 
summer manoeuvres, when he showed marked ability and 
originality of ideas. In 1889 he was promoted to be vice- 
admiral; and in August 1891 was appointed to command 
the Mediterranean fleet, which under him — ^following the 
example of his old chie^ Sir Geoffrey Hornby — ^b^me 
very distinctly an evolutionary and, in that sense, experi- 
mental squadron. Some of his methods were afterwards 
said to be dangerous ; but those which were most severely 
criticized do not appear to have had anything to do with 
the lamentable accident which ended Tryon’s career. On 
the 22nd June 1893, tlie fleet being then off Tripoli on 
the coast of Syria, in two columns, Tryon made tlio signal 
to invert the course, the ships turning inwards in succes- 
sion. By a fatal error, the psychological cause of which 
has never been explained, he ignored the imtont fact that 
the two columns were so near each other that the 
manoeuvre, as ordered, must entail the most serious risk, 
if not certainty, of collision. And in fact the two leading 
ships did come into collision, with the result tliat the 
Victoria, Tryon^s flagship, was cut open and sank in a 
few minutes. Tryon and a lamentably large proportion 
of the men were drowned. A full Life of Tryon, by Rear- 
Admiral 0. C. Penrose FitzGerald, has been puMished. 
He had married in 1869, and left issue. (j. k. l.) 

Tsaldam. See Tibet. 

Tsanpo. See Bbahmaputra. 

TschaVkovskyp Peter lllltech (1840- 
1893), Russian composer, born at Yotkinsk, in the pro- 
vince of Vyatka, on the 7th May 1840, was the son of 
a mining engineer, who shortly after the boy’s birth re- 
moved to St Petersburg to assume the duties of director 
of the Technological Institute there. While studying 
in the School of Jurisprudence, and later, while holding 
office in the Ministry of Justice, Tschaikovsky picked up 
a smattering of musical knowl^ge sufficient to qualify 
him as an adept amateur performer. Thus he became in 
demand in society. But the seriousness of his musical 
aspirations led him to join the classes held in connexion 
with the famous Musical Society, after which he entered 
the Conservatorium under Zaremba, and was induced by 
Anton Rubinstein, its principal, to take up music as 
a profession. He therefore resigned his post in the 
Ministry of Justice. On quitting &e Conservatorium he 
was awarded a silver me^ for his thesis, a cantata on 
Schiller’s “ Ode to Joy.” In 1866 Tschaikovsky became 
practically the first chief of the recently founded Moscow 
Conservatedum, since Serofi^ whom he succeeded, never 
took up his appointment. Although in Moscow Tsoha'i- 
kovsky missed the life and bustle of St Petersburg, he 
met many artistic people whose services were usefuL 
Thus Ostroffsky wrote for him his first opera libretto, 
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The Vqfevoda. Busaian Musical Society had 

rejected a concert o^^ure written at Rubinstein’s sugges- 
tion, Tscfaa&ovsky in 1866 was much occupied on his 
Winter Day Dreamer a symphonic poem, which proved a 
fmlare in St Petersburg but a success at Moscow. In 1867 
he made an unsuccessful d6but as conductor. Failure 
still dogged his steps, for in January 1869 his Vcjevoda 
disappeared off the hoa,ti& after ten performances, and 
sttbsequenUy Tschaikovsky destroyed the score. The 
Borneo and Juliet overture has been much altered since 
its production by tbr Russian Musical Society in 1870, 
in which year the composer once more attempted un- 
successfully an operatic production, St Petersburg reject- 
ing his Undine, In 1871 Tschaikovsky was busy on his 
cantata for the opening of 
the Exhibition in celebra- 
tion of the bicentenary of 
Peter the Great, his opera 
The Opriechnik, and a text- 
book of harmony, which 
latter was adopted by the 
Moscow Conservatorium 
authorities. At Moscow 
in 1873 his incidental 
music to the Snotv Queen 
failed, but some success 
came next year with tlic^ 
beautiful quartet in F. 

During these years Tschai- 
kovsky was musical critic 
for two journals. On the 
death of Seroff ho com- 
peted for the Ixjst setting 
of Polousky’s Wakula tfte 
Smithy and won the first 
two prizes. Yet on its 
production at 8t Peters- 
Wg in November 1876 
this work gained only a 
eucces deetwve. Since then 
it has been much revised, 
and is now known as The 
Little Shdee, Meanwhile 
the Second Symphony and 
the Tempest fantasia had 
been heard, and the piano- 
forte concerto in B flat 
minor completed. This 
was first played by von Billow in Boston, U.S.A., some 
time later, and was entirely revised and republished in 1889. 
At last something like success came to Tschaikovsky with 
the production of The Oprischniky in which he had in- 
corporated much of the best of The Vojevoda, The Third — or 
Polish— Symphony, four sets of songs, the E flat quartet 
Medicated to the memory of Lamb), the ballet The Swan 
Lakey and the Francesca da Rimini fantasia all belong to 
the period of the late ’seventies— the last being a rechauffe 
of operatic remains. Oiiera still possessed Tschaikovsky, 
who in 1877 first conceived the germs of Eugen Onegin, 
With the production of this opera at the Moscow Con- 
servatorium in Mardi 1879 real success first came to 
him. The story, by Pushkin, was a familiar one, and the 
music not so extravagant in its demands as in the earlier 
operas. Over part of this period of Tschaikovsky’s life 
a mystery still hangs. M. Eashkin, his best friend, 
believes that even in 1877 tho composer was engaged to 
be married. But no word on the subject ever passed 
between them, and the first intimation Kashkin received 
was his meeting with Tschaikovsky and his wife in the 
autumn of that year. From this time Tscludkovsky was 
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a changed man. He became taciturn to moroseness, and 
finally he quitted Moscow and his friends for St Peters- 
burg. There he fell ill, and an attempt to commit suicide 
by standing chin-high in the river in a frost (whereby he 
hoped to catch his death from exposure) was only frustrated 
by his brother’s tender care. With his brother Tschai- 
kovsky went to Clarens to recuperate. In 1878 he ac- 
cepted (but later resigned) the post of director of the 
Russian musical department at the Paris Exhibition, 
completed his Fourth Symphony and the Italian Caj)- 
riccio, and worked hard at his “1812” overtui^ more 
songs, the second pianoforte concerto, and his intere8t< 
ing “Liturgy of St Chrysostom.” This latter nearly 
came to an untimely end through the officialdom which 

necessitated the imprima- 
tur on all Greek Church 
music of the Court Chapel- 
Master, Bortniansky, who 
had been in his grave 
nearly half a century ! 
The year of rest following 
Tschaikovsky’s domestic 
d^hdcle gave him a taste 
for freedom. Consequently 
he returned only for a 
short time to Moscow. 
Thence he went to Paris. 
In 1879 he wrote his Maid 
of Orleans (produced in 
1880) and his first suite 
for orchestra. In 1881 
Nicholas Rubinstein died 
— to whose memoryTschai- 
kovsky dedicated one of his 
most beautiful and charac- 
teristic works, the trio in 
A minor. The following 
five years saw him fully 
occupied with travels, and 
working at Manfred and 
Hamlety tho operas Maz- 
eppa and Charodaikay tho 
Mozartian suite, and the 
fine Fifth Symphony. Dur- 
ing a great part of the 
time he lived in retirement 
at Klin, where his gener- 
osity to the |)Oor made him 
beloved. His operas The Queen of Spiles and the one-act 
Jolanihe were feeble by comparison with his earlier works, 
but the Sleeping Beauty and Casse-Noisetie ballets are 
quite charming. In 1893 Tschaikovsky sketched his 
Sixth Symphony, now known as the Pathetic, a work 
that has done more for his fame in foreign lands 
than all tho rest of his works. Tliis symphony was at 
fii-st thought to have aroused undue sympathy from an 
entirely fictitious autobiographical interest, and from its 
having been first conducted by the comix)ser within ten 
days of his sudden death. Tschaikovsky died from cholera 
at St Petersburg, 6th November 1893, barely six months 
after Cambridge University had conferred on him in 
person the honorary degree of Doctor in Music. 

Tschaikovsky’s work is so unequal that it would 
be possible, by carefully chosen examples of his music, 
to prove him at once one of the immortals of rauMc 
and a merely mediocre comiX)scr. In dramatic affairs he 
lacked point precisely as Anton Rubinstein lacked point. 
But in the matter of invention of broad, sweeping melody 
Tschaikovsky was far ahead of his compatriot, and as a 
composer of music saturated with what are popularly 
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understood to be national Russian cliaracteristics was on a 
plane far above the other. Among his i^ngs and smaller 
I^noforte works, as in his symphonies and quartets, 
are passages of exquisite beauty; whil^ on the other 
hand, Htarrtrie^ and even downright uncouthness, are not 
always to seek. But the best of Tschaikovsky’s work com- 
mand whole-hearted admiration. It is more distinctly 
Russian and more beautiful than that of most of his 
compatriots ; it is not disguised German musi^ as is so 
much by Rubinstein and Glazounow, and it is not inco- 
herently ferocious, like so much by Balakireff. Probably 
time will })]ace Tschaikovsky somewhere after Glinka 
and before his own contemporaries. (£. H. L.) 


Tsch Udii* — ^The historical reputation of Giles Tschudi 
(1505-1572) has suffered very much owing to recent 
researchea His inventions as to the early history of the 
Swiss Confederation have been described under Tell. 
His statements and documents relating to Roman times 
and the early history of Glarus and his own family had 
long roused suspicion. Detailed examination of late years 
has proved beyond the shadow of a doubt that he not 
merely claimed to have copied Roman inscriptions that 
never existed, and amended others in a most arbitrary 
fashion, but that he deliberately forged a number of docu- 
ments with a view to pushing back the origin of his family 
to the 10th century, thus also entirely misrepresenting 
the early history of Glarus, which is that of a democratic 
community, and not (as he pretended) that of a preserve 
of several aristocratic families. Tschudi’s historic^ credit 
is thus ho|K)leas]y ruined, and no document printed or 
historical statement made by him can henceforward be 
accepted without careful verification and examination. 
These discoveries have a painful interest and importance, 
since down to the 19th century all Swiss historical writers 
had largely based their works on his investigations and 
manuscripts. 


For a Bummary of these diseoveries see Profeasor G. v. Wtss in 
the Jahrhwh of the Historical Society of Glarus, vol. xxx. (1896), 
in No. 1, 1894, of the Anuiger /. SehmiuTiMiu Gesektekto, and 
in his (h9chickU d. HUtoriographie in d, Schweiz (1895), pp. 201-2. 
The original articles by VOoelin (Roman inscriptions) appeared in 
vols. xi., xiv., and xv. (1888-1890) of the Johrbu^ /« achweiur 
Oisehiehte, and that by Schulte (Glams) in vol. xviiL (1898) of the 
lame periodical. For a defence see a feeble pamphlet, SchuUe %, 
Tschudi (Coire, 1898), by P. C. v, Plakta. (w. a. B, C.) 


TsAn^ KuO-fttn (1811-1872), Chinese statesman 
and general, was born in 1811 in the province of Hunan, 
where he took in succession the three degrees of Chinese 
Bcholarshijp. In 1843 he was appoint<^ chief literary 
examiner in the province of Szechuen, and six years later 
was made junior vice-president of the Board of Rites. 
When holding the office of military examiner (1851) he 
was compelled by the death of his mother to retire to his 
native district for the regulation mourning. At this time 
the Taiping rebels were overrunning Hunan in their con- 
quering career, and had possessed themselves of the cities 
and strongholds on both shores of the Yangtse-ldang. By 
a special dqcree Ts^ng was ordered to aa ist the governor 
of the province in raising a volunteer force, and on his own 
initiative he built a fleet of war junks, with which he 
attacked the rebels. In his first engagement he was de- 
feated, but, happily for him, his lieutenants were more 
successful They recovered the capital, Chang-shi^ and de- 
stroyed the rebel fleet Following up these victories of his 
subordinates, Ts^ng recaptured Wuchang and Hanyang, 
near Hankow, and was rewarded for his success by being 
appointed vice-president of the Board of War. In 1853 
other triumphs led to his being made a Baturu (a Manchu 
order for rewarding military prowess), and to his being 
decorated with a yellow riding-jacket Meanwhile, in his 


absence^ the rebels retook WuchangjPPiflnit the protect- 
ing fleet The tide quickly tume^^oiM^ver, and Tsdng 
succeeded in clearing the country round the Posrang lake, 
and subsequently in ridding the province of Kian^ of 
the enemy. His father di^ in 1857, and after a brief 
mourning he was ordered to take supreme command in 
Chekiang, and to co-operate with the governor of Fuh- 
kien in the defence of that province. Subsequently the 
reb^ were driven westwards, and Ts8ng would have 
started in pursuit had he not l^n called on to clear the 
|irovince of Anhwe of rebel bands. In 1860 he was ap- 
pointed viceroy of the two Sliang provinces and imperial 
war commissioner. At this time^ and for some time pre- 
viously, he had been fortunate in having the active support 
of Tso Tsung-t^ang, who at a later period recovered Kashgar 
for the emperor, and of Li Hung-Chang. like all true 
leaders of men, he knew how to reward good service, and 
when occasion offered he appointed the former to the gover- 
norship of Chekiang and the latter to that of Kiangsu. 
In 1862 he was appointed assistant grand secretary of state. 
At this time the imperial forcei^ assisted by the ** £ver- 
victorious Army,” had checked the progress of the rebd- 
lion, and TsSng was able to carry out a scheme which 
he had long formulated of besieging Nanking, the rebel 
headquarters. While Gordon, witk Hie help of Li Hung- 
Chang, was clearing the cities on the lower waters of 
the Yangtse-kiang, Ts^ng drew closer his besieging lines 
around the doom^ city. In July 1864 the city fell into 
his hands, and he was rewarded with the rank and title 
of marquis and the right to wear the double-eyed peacock’s 
feather. After the suppression of the Taipings a rebel- 
lion, dosely related to the former movement, broke out 
in Shantung, and Ts^ng was sent to quell it. Success 
did not, however, always attend him on this campaign, 
and by imperial order he was relieved of his command 
by Li Hung-Chang, who in the same way succeeded hint 
in the viceroyalty of Chihli, where, after the massacre 
of Tientsin (1870), Ts^ng failed to carry out the wishes 
of his imperial master. After this rebuff he retired 
to his viceroyalty at Nanking, where he died in 1872. 
Ts^ng was a voluminous writer. His papers addressed 
to the throne and his literary disquisitions are held in 
high esteem by tlie scholars of China, who treasure as a 
memorial of a great and uncorrupt statesman the edition 
of his collected works in 156 l^ks, which was edited 
by Id Hung-Chang in 1876. (b. k. d.) 

TS0tM Fly> — The tsetse fly (Glossina morntansy 
Westwood) belongs to the dipterous family Miiscide. 
It is sometimes locally called Tsaltsaya,” although it is 
generally known to tlie natives as the tsetse or tzetze fly. 
This jHwt is met with throughout Central, South, and 
East Africa, on the Congo, and up the Niger on the west 
coast. It is the active agent in spreading one of the most 
virulent equine diseases of South Africa, the so-called 
tsetse disease or nagana* This disease, which is caused 
by minute protozoa of the genus Trypawamm in the 
blood, affects the horse chiefly, but is dso found in the 
ox, ass, goat, dog, and such wild animals as the koodoo 
deer. The germs of this disease are spread by the tsetse 
fly, which is a blood-sucker. On obtaining the blood of 
a horse or other animal suffering from this complaint the 
fly also obtains some of these protozoal parasites, which 
even after two or three days’ severance from their host 
retain their vitality. ^ The germs which the tsetse fly has 
obtained are ejected into the next horse or ass which the 
msect attacks. At present it is not known if the fly acts 
in any way as an mtermediate host, but it is generally 
assumed that it acts merely as a carrier of the hamnatozoa 
from beast to beast. In size the tsetse fly is about half 
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an inch long, kiger than the common 

house fly {Mvjtog^ (femes^). Its thorax is deep chestnut- 
brown, with four daric longitudinal lines, and with small 
bristle^ which when denuded show small black specks ; 
the abdomen is bristly and dull yellowish-brown in colour, 
with blkck patches on the visible segments which are in* 
terrupted in the middle ; the wings are of a smoky hue. 
The legs are buff-coloured with some ydlowish markings. 
The proboscis is long, about twice the length of the he^, 
and is in the form pf a sharp piercing organ. When 
gorged with blood the female’s abdomen sweUs to a great 
sise and becomes Mdish-brown beneath. Its favourite 
habitat seems to be the borders of marshes, river sides, 
places where animals go to water, and in and around beds 
of leeda It is very local, sometimes being confined to 
one side of a river in thousands, whilst on the opposite 
bank not one can be found. The so-called “fiy-zones” 
make transport by horse almost impossible where the 
tsetse disease occurs. When on the wing Glontwi mani- 
tan8 makes a loud buzzing noise. When at rest the 
wings fold over one another. The female has been shown 
by Bruce to produce her young viviparously. The larva 
is yellow and nearly as large as the abdomen of the 
parent; it is furnished with a black hood at one end 
and two hooks at the other, and consists of ten segments. 
After living a short free existence, it crawls into some hole 
or crevice, and in a few hours it has turned into a jet 
black puparium. The pupal stage lasts six weeks, ^e 
parent requires an enormous amount of blood for the 
nourishment of the young, hence she is always sucking 
blood from the various warm-blooded animals and man. 
The fly is found in districts in which tsetse disease does 
not occur, and when this is the case the bite alone, 
though annoying, produces no further results than irrita- 
tion ; when piercing the skin the proboscis causes a sharp 
prick. According to Bruce, the reason why Glossina 
morittcms only carries the virus is that, being viviparous, 
the mother has to take constant nourishment for her 
developing larvae. The bite has no effect upon man 
even when the fly has just left a diseased anim^ except 
by causing irritation. When attacking a horse the fly 
usually serttles on the legs, but also sticks on to the belly, 
inside the thighs, and under the tail Their favourite 
feeding-time is sunset, but they also bite by moonlight 

(f. V, T.) 

Tsil-ShlfWIfty signifying *Hhe island of the port,” an 
island belonging to Japan, situated about midway between 
Korea and the island of Iki, so that the two islands were 
used as places of call in former times by vessels plying 
between Japan and Korea. It lies a little to the east 
of 129** E. and a little to the north of 34* N. It 
has a circumference of 454 miles, an area of 262 miles, 
and a population of 38,636. It is almost completely 
divided at the waist by a deep sound (Asaji-ura), and the 
southern section has two mountains, Yatachi-yama and 
Shira-dake, 2130 feet and 1680 feet high respectively, 
while the northern section has Ibeshi-yama and Mi-take, 
whose heights are 1128 feet and 1598 feet. The chief 
town is Izu-ga-hara. The Mongol armada visited the 
island in the 13th century and committed great depreda- 
tions. From Tsu-shima to Fusan, the principal Jajmnese 
settlement in Korea, the distance is 65 miles, but the 
nearest point of the Korean coast is only 48 miles distant. 

Tu Alfli an episcopal city in the county of Galway, 
Irdand, on the Waterford, Limerick, and Western Railway, 
129 miles west of Dublin. A place of great antiquity, it 
bas always had intimate ecclesiastical connexions. The 
Frotestant archbishopric of Tuam was lowered to a 
bishopric in 1834, and the see joined to that of Killaloe. 


It is, however, a Roman Catholic archbishopric. The 
Protestant cathedral is also the parish church, and was 
to a great extent rebuilt in the third quarter of the 
19th century from plans by Sir Thomas Deane, at a cost 
of £16,000. Only the chancel of the old church remains, 
but its red sandstone arch is architecturally famous as a 
remarkably fine example of Norman vrork ; it dates from 
the middle of the 12th century. The modem Roman 
Catholic cathedral is perpendicular in style and cruciform 
in plan. The interior is elaborately decorated. The 
Cross of Tuam, re-erected in modem times, bears inscrip- 
tions in memory of Turlogh O’Conor, king of Ireland, 
and O’Hoisin, successively (1128) abbot of St Jarlath’s 
Abbey, founded in the 6th century, and archbishop 
(1152) of Tuam. St Jarlath’s College is a seminary 
for the education of priests. Population (1891), 3012; 
(1901), 2890. 

TutUnotUy an archipelago of coral formation in 
the South Pacific, between 14“ and 24“ S. and 135“ and 
150“ W., officially part of the French dependency of Tahiti. 
The largest islands are Fakarava and llavida ; the former 
is the administrative headquarters of the French resident. 
With three or four exceptions they are flat, and the 
vegetation which grows upon the arid limestone is scanty. 
The group is, however, planted with cocoa-nut, breadfruit, 
bananas, water-melons, yams, <fec., which form the chief 
subsistence of the natives. The fine fisheries in the rocky 
and surf waters are a source of revenue, the ])earls being 
sold in Tahiti. The best harbour of the group is that of 
Fakarava, which, together with Mengarewa, is open to 
trade. The islands were first discovered by the Spaniard 
Pedro Fernandez Quiros in 1606. The area of the 
entire group is about 330 square miles, and the popu- 
lation is al^ut 7000, all of whom are natives, with the 
exception of a few French officials and other Europeans. 
The group passed under the protection of France in 1844, 
and was ab^rbed into the Republic in 1881. 

Tuatf a Berber word signifying “oasis,” sometimes 
applied generally to all the oases of the Algerian Sahara 
between 0“ and 2^" E., 26* and 29“ N., sometimes re- 
stricted to a particular group which borders the east side 
of the Wad Mzaud between 26 J* and 27 J“ N. Accord- 
ing to the first-mentioned usage, it includes the oases of 
Gutara and Tidikelt with the imjx»rtant centre of Insalah. 
The district is comparatively fertile, being formed of recent 
alluvium extending along the base of the Tademait plateau 
(Cretaceous), and produces dates and some cereals and 
vegetables. It is peopled with a diversity of races, Arab, 
Berber, and negro being all represented, but the population 
is much less dense tlian formerly. The sei)arate “ ksur ” or 
hamlets, of which the district is said to contain over 300, 
are in Tuat proper placed very closely together. The dis- 
trict is of im|X)rtance as commanding the routes southwards 
to Timbuktu from l)Oth Morocco and Algeria, and it is 
thus a great centre of trade. Although formerly claimed 
by Morocco, the sovereignty of that kingdom has long 
bmm merely nominal, and the district was early in 
1900 occupied by French troops as a step towards con- 
solidating French influence over the routes to the south. 
Schemes liave been set on foot for the extension of the 
Algerian railways to Tuat, the route most favoured being 
that vtd Figig and Igli (occupied later in 1900), following 
the course of the Wad Susfana and Wad Saura. A step 
in this direction has already been taken by the continua- 
tion of the Western A^erian Railway beyond Ain Sefra 
to Jenien-bu-Res^ (opened early in 1900). It has since 
been carried still farther. 

See works by Dei*oeter, Algiers, 1890-91.— Flamand, in Za 
QiographU, Msy 1900 ; Afvnalea de Qiographu, 1900, pp. 238*242. 
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TubareulOSlSs — The word tubercaloBifi,” as 
now uaedi ai gnififtw invaaion of the body by the tubercle 
bacilluBi and is applied generally to all morbid conditions 
set up by the presence of the active parasite. The name 
is derived from the “ tubercles ” or " little lumps which 
are formed in tissues invaded by the bacillus y these were 
observed and described long before their real nature or 
causation was known. (For an account of the organismi 
which was discovered by Koch in 1882, see Pathology : 
Parasitic Diseases), The bacillus attaclm every organ and 
tissue of the body, but some much more frequently than 
others. The commonest seats of tubercular disease are the 
lungs, lymphatic glands, bones, serous membranes, mucous 
membranes, intestines, and liver. Before the discovery 
of the bacillus its eflFects in different parts of the body 
received Be 2 )arate names and were classified as distinct 
diseases. For instance, tuberculosis of the lung was 
called “consumption” or “phthisis,” of the bones and 
lymphatic glands “struma” or “scrofula^” of the skin 
“lupus,” of the intestine “tabes mesenterica.” Borne 
of these names are still retained for convenience, but the 
diseases indicated by them are known to be really forms 
of tuberculosis. On the other hand, there are “ tubercles ” 
which are not caused by the tubercle bacillus, but by 
some other source of irritation, including various parasitic 
organisms, some of which closely resemble the tubercle 
bacillus. To these forms of disease, which are not 
as yet well understood, the term pseudo-tuberculosis 
has been given. Lastly, tlie word “ tubercular ” is still 
sometimes applied to mere lumpy eruptions of the skin, 
which have no connexion with tuberculosis or pseudo- 
tuberculosis. 

Patholo(;y, — The effects of tuberculosis on the struc- 
tures attacked vary greatly, but the characteristic feature 
of the disease is a breaking-down and destruction of 
tissue. Hence the word “ phthisis,” which means “ wast- 
ing away” or “decay,” and was used by Hippocrates, 
accurately describes the morbid process in tuberculosis 
generally, as well as the constitutional effect on the 
patient in consumption. According to the most recent 
views, the presence and multiplication of the bacilli 
excite by irritation the growth of epithelioid colls from 
the normal fixed cells of the tissue affected, and so form 
the tubercle, which at first consists of a collection of 
these morbi^y-grown cells. In a typical tubercle there 
is usually a very large or “giant” cell in the centre, 
surrounded by smaller epithelioid cells, and outside those 
again a zone of leucocytes. The bacilli are scattered 
among the cells. In the earliest stages the tubercle is 
microscopic, but as several of them are formed close 
together they become visible to the naked eye and con- 
stitute the condition known as miliai-y tubercle, from 
their supijosed resemblance to millet seeds. In the 
next stage the cells forming the tubercle undergo the 
degenerative change known as “ caseation,” which merely 
means that they assume in the mass an appearance some- 
thing like cheese. In point of fact, they die. This 
degeneration* is believed to be directly caused by a 
toxin produced by the bacilli The further progress of 
the disease varies greatly, probably in accordance with 
the resisting power of the individual. In proportion 
as resistance is small and progress rapid cheesy 
tubercles tend to soften and break down, forming 
abscesses that burst when superficial and leave ulcers, 
which in turn coalesce, causing extensive destruction of 
tissue. In proportion as proves is slow the breaking 
down and destructive process is replaced by one in which 
the formation of fibrous tissue is the chief feature. It 
may be regarded as Nature’s method of defence and repair. 
In tuberc^osis of the lungs, for instance, we have at one 
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end of the scale acute phthisis or “galloping consump- 
tion,” in which a large part or even the whole of a lung 
is a mass of caseous tubercle, or is honeycombed with 
large ragged cavities formed by the rapid destruction of 
lung tissue. At the other end we have patches or knots 
of fibrous tissue wholly replacing the original tubercles 
or enclosing what remains of them. Such old encapsuled 
tubercles may undergo calcareous degeneration. B^ween 
these extremes come conditions which partake of the nature 
of both in all degrees, and exhibit a mixture of the de- 
structive and the heali^ processes in the shape of catties 
surrounded by fibrous tissue. Such intermediate conditions 
are far more common than either extreme ; they occur in 
ordinary chronic phthisis. The term “fibroid phthisis” 
is applied to cases in which the process is very chronic 
but extensive, so that considerable cavities are formed 
with much fibrous tissue, the contraction of which draws 
in and flattens the chest-wall. Tuberculosis commonly 
attacks one organ or ])art more than another, but it may 
take the fonn of an acute general fever, resembling 
typhoid in its clinical features. “Acute miliary tuber- 
culosis ” is a term generally used to indicate disseminated 
infection of some particular organ — usually the lungs or 
one of the serous membranes — in which the disease is so 
severe and rapid that the tubercles have not time to get 
beyond the miliary stage before death occurs. TuW- 
culosis is exceedingly apt to spread from its original seat 
and to invade other organs. The confusing multiplicity 
of terms used in connexion with this disease is due to 
its innumerable variations, and to attempts to classify 
diseases according to their Bym])toms or anatomical 
appearances. Now that the cause is known, and it has 
Income clear that different forms of disease are caused 
by variations in extent, acuteness, and seat of attack, the 
whole subject has become greatly simplified, and many old 
terms might be dropi)ed with advantage. 

Tuf)erculosis in tive Lower Animals , — Most creatures, 
including worms and. fishes, are experimentally susceptible 
to tuberculosis, and some contract it sj)ontanoously. It 
may be called a disease of civilization. Domesticated 
animals are more susceptible than wild ones, and the latter 
are more liable in captivity than in tlie natural state. 
Captive monkeys, for instance, commonly die of it, and of 
bir^ the most susceptible are farmyard fowls. Of the 
domesticated animals, horses and ^eep are least, and 
cattle most, affected; pigs, dogs, and cats occupy an 
intermediate )X)sition. The percentage of tuberculous 
animals recorded at the slaughter-houses of Berlin in 
1892-93 was as follows : Cows and oxen, 15'1 ; swine, 
1*55; calves, 0*11; sheep, 0*004. Similar records at 
Co|X)nhagen in 1890-93 give the following result: Cows 
and oxen, 17*7 ; swine, 15*3 ; calves, 0*2; sheep, 0*0003. 
The order of the animals is the same, and it is confirmed 
by other slaughter-house statistics ; but the discrepancies 
between the figures indicate considerable variation in 
frequency, and only allow general conclusions to be 
drawn. A striking fact is the comparatively small 
aniount of tubercle in calves. It shows, as Nocard has 
pointed out, that heredity cannot play an important part 
in the transmission of bovine tuberculosis. The in- 
frequency of the disease in sheep is attributed to the 
open-air life they lead, and no doubt that is an important 
factor. The more animals and persons are herded to- 
gether and breathe the same air in a confined and covered 
space, the more prevalent is tuberculosis among them. 
But there are evidently degrees of natural resistance also. 
Horses are more confined than cattleintheUuited Kingdom, 
yet they are far less affected ; and on the other hand, cattle 
running free in the purest air may take the infection from 
others. Professor McEachran of Montreal states that he has 
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seen tuberculosis ]^Talent in ranohe cattle, few of which 
were eyer under a roof, ranging on the foothills of the 
Rocky Mountains in Montana. In cows and monkeys 
the lungs are chiefly affected ; in horses and pigs the in- 
testine and abdominal organs. The relation between human 
and animal tuberculosis hieis not yet been determined. The 
bacillus in man very closely resembles that found in other 
mammalia, and they were considered identical or inter- 
changeable until Ko^ threw doubt upon this view at the 
Britlm Congress on Tuberculosis in . 1901. The bacillus 
in birds shows cultural differences, and is regarded as a 
distinct variety. Further reference will be made to this 
question, which has an important bearing on the spread 
and prevention of the disease. 

IHstrihutum and Mortality , — The distribution of tuber- 
culosis is world-wide, and seems to be unaffected by 
geographical situation. The experiments of Mr Swithin- 
bank, who exposed the bacilli to the temperature of 
liquid air (about 186* C. below zero) for forty -two 
days, prove that their vitality is not destroyed by the 
most intense cold. It is not surprising, therefore, to And 
that the disease prevails in Greenland and Siberia. Bright 
sunlight, on the contrary, is said to render the bacilli inert 
in a few hours (Koch, Ransome). Nevertheless tubercu- 
losis flourishes in the tropics, India, and Australia. The 
natural conditions which are least favourable to it are 
those which combine sunshine, abundant air-currents, dry 
soil, and a certain altitude. In the midlands and high- 
lands of Natal, for instance, Europeans and natives and 
cattle all enjoy nearly complete immunity (Allen). But 
in such localities, sparsely inhabited as a rule, both 'men 
and animals generally live an open-air life. Wherever 
they are aggregated together in dwellings tuberculosis is 
found among them. This appears to bo a more important 
condition t^n climate, soil, or geographical situation. 
The comparative immunity of uncivilized races is ex- 
plained by their open-air life ; when brought to live under 
civilized conditions and in contact with white i)eople they 
succumb far more readily than the latter. The coloured 
population of the United . States, the Maoris, and South 
Sea Islanders illustrate this fact. Tuberculosis is most 
rife in large centres of population in which the people 
live under the worst air conditions. In addition to its 
universal distribution, it is constantly active, unlike the 
more acute parasitic diseases, and has no periods of re- 
mission or quiescence ; consequently it is more destructive 
to life and health than any of them, more even than all of 
them put together. The annual mortality of the human 
race from this single cause is estimated at 5,000,000, or 
one-seventh of the whole (Hirsch). In some countries 
(Russia) it is believed to be nearly one-fourth of the 
whole. The annual death-roll of tuberculosis is about 
170,000 in Germany, 150,000 in France, 150,000 in 
the United States, and 60,000 in England, where it 
has been steadily diminishing since 1838. The exact 
figures for England and Wdes during the ten years 
1881-90 are 589,390 deaths out of 5,244,771, that is, 
one-ninth of the total number. Consumption accounts for 
more than four-fifths of this mortality, namely, 473,968, 
the remaining fifth — 115,422 deaths — being ascribed 
to other forms of tuberculosis. It is probable that in 
countries where less progress has been made in combat- 
ing consumption, its preponderance .over other tubercular 
diseases is still greater; but full data are lacking. 
Attention has naturally been centred on consumption, 
on account of its excessive destructiveness, and a good 
deal of information has been collected with regard to its 
mortality in different countries and cities. The follow- 
ing table gives approximately the annual rates among 
Ei^pean nations ; — 


BaJks of MwtaZit^ from Conmmiptwn, per 100^000 Living^ 


Russia (principal towns, 1890-92) . .399 

Austria (1895-96) 362 

Uuiigaiy (1898-95) 318 

France (principal towns, 1894-97) . . 302 

Sweden (principal towns, 1894-97) . .231 

Germany (1894-97) 224 

Switzerland (1894-97) 203 

Ireland (1894-97) 203 

Denmark (principal towns, 1894-97) . .191 

Holland (1892-95) 188 

Italy (1896-97) 187 

Belgium (1890) 177 

Norway (1891-95) 173 

Scotland (1893-96) 173 

England and Wales (1894-97) .... 136 


The excessive prevalence in Russia is explained by (1) 
low standard of living ; (2) overcrowding in unventilated 
and overheated rooms in winter ; (3) the use of furs, which 
harbour germs and are handed down from father to son. 
The two last factors operate also in other countries in 
central and northern Europe, but in a less degree. 

Turning to the great cities, we find much higher rates 
prevailing. The following are towns of half a million 
inhabitants and upwards : — 


Mo8cx)W (1889-92) . . 457 

St Peterabiirg (1889-92). 441 
Vienna (1894-97) . . 427 

Budapest (1894-97) . 414 

Paris (1894-97) . . 387 

Rio de Janeiro (1894-97) 380 

New York (1894-97) . 252 

Warsaw (1894-97) . . 245 


Berlin (1894-97) . . 237 

Glasgow (1894) . . 226 

Hamburg (1894-97) . 211 

Manchester (1894) . .196 

Amsterdam (1894-97) . 187 

London (1894-97) . .177 

Naples (1894-97) . . 176 

Buenos Aires (1894-97) . 165 


The favourable position occupied by Nai>lc8 is ascribed 
to the fact that for a century the Italians, forestalling 
science, have regarded consumption as infectious, and 
have practised the isolation of patients suffering from 
advanced phthisis. 

The following table of mortality rates from consumption in 
American cities in 1895-99 is taken from statistics prepared 
by the Prudential Insurance Company of America : — 


Denver • 

. 357 

Dayton . 

. 186 

Ban Francisco 

. 288 

Hartford 

. 176 

Albany, N.Y. 
NewaA . 

. 266 

Atlanta . 

. 163 

. 259 

Fall River 

. 161 

New York 

. 246 

Chicago . 

. 154 

Jersey City . 

. 241 

L^mn, Mass, . 

. 141 

Sacramento . 

. 240 

Buffalo . 

. 129 

Boston . 

. 237 

Milwaulvco 

. 129 

Providence 

. 213 ! 

Spokane . 

. 126 

Cincinnati 

. 211 

H(*adiiig, Pa. . 

. 124 

Philadelphia . 

. 210 1 

; Minnea])olis . 

. 123 

Syracuse 

. 199 

Pittsburg 

. 116 

Camden , 

. 193 1 

Nashville 

. 102 

Itidianaix>liB . 

St Louis . 

. 193 1 
. 187 1 

Salt I^iko City 

. 64 


These figures compare favourably with those for pro- 
vincial towns in Germany and France, as may bo seen 
from the following rates for the year 1894 (Miinchmer 
Medizinische WochenMhrift ) : — 


Wurzburg . . - 524 

Havre .... 500 

Rouen .... 450 
Nttrernl)erg . . . 393 

Breslau .... 349 
Nancy .... 837 


Lyons . 

. 336 

Augsburg 

. 335 

Rheims . 

. 326 

Munich . 

. 308 

Nantes . 

. 301 

Koulmix . 

. 297 


According to the rcj^stered mortality, tuberculosis has 
been decreasing in some countries for a number of years. 
This is the case with regard both to consumption and 
tuberculosis generally. 


Deaih-rates frtym Tid^cula/r JHaeases per 100,000. 


Year. 

New York. 

London. Paris. 

Berlin. 

Vienna. 

1884 

445 

312 * 619 

362 

720 

1894 

316 

1 243 510 

251 

506 
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The records for England and Wales, which go back 
farther than any others, show a progressive diminution since 
1838 ; but for strict comparison they are too imperfect in 
the early years of registration. Beginning with 1851-60, we 
find the death-rate from all tubercular diseases, which was 
348 in that decade, had fallen gradually to 21 2 in 1891-95. 
Further details are given below. From the United States 
, we have the following statistics (Hoffmann) : — 

DetUh-rttUa from Conmmplion in Five Eaatem Statea and Ten oiher 
OUiea, with, a Total Popvlaiion 14, $01,696 in 1899, 


1871 

1885 


Moan 807 


S33 

289 


1886 

1900 


Mean 282 


281 

212 


In six large cities during the same period the death- 
rate among the white population fell g^ually from 418 
to 227, while among the coloured it fluctuated irregularly, 
but was always far higher, ranging from a maximum of 
648 in 1885 to a minimum of 474 in 1899. In Saxony 
the death-rate from tubercular diseases is said to have 
fallen since 1892 from 250 to 210, and in Baden from 
300 to 260. 

Age and Sex . — The most complete information under 
this heading is derived from the English records. In 
both sexes,’’ says Dr Tatham, “ the real liability to phthisis 
be^ns somewhere betweeii the fifteenth and the twentieth 
year. Among males it attains its maximum at age 45-55, 
when it reaches 3173 per million living. Among females 
it attains its maximum (2096) at age 35-45. In both 
sexes the rate rapidly declines after the attainment of its 
maximum. Practically the incidence of plithisis is upon 
the ages from 15 to 75 years, very old people and young 
children Ijeing comparatively exempt According to recent 
experience, females seem to be rather less liaJble than males 
to death by phthisis at ages under 5 years, mwe liaUe 
at the ago of 5-20, and again lean liable at subsequent 
ages.” Those observations, it must be noted, refer only 
to consumption. The comparative immunity of the very 
young does not extend to all forms of tuV)ercular disease. 
On the contrary, tuberculosis of the Iwwels, or tabes 
mesenterica, and tubercular meningitis are pre-eminently 
diseases of chi1dhcK)d. The following tables show in 
detail the relative incidence of consumption at different 
ages, and the steady diminution of the disease in England 
and Wales since 1850 : — 

Exolanp and Walks. 

Tubercular PktkUia. — MorialUy in aeveral Perioda, 1861^99, 
Annual Pate per Million TAving. 

MALES. 



Agk& I 

Period. 


Under 












Ages. 

6 

Years. 

6— 

10— 

16- 

20- 

26- 

86- 

46— 

56— 

66— 

76- 

1861-60 

2679 

1329 

626 

7en 

2399 

4062 

4081 

4004 

8880 

8881 

2889 

928 

1861-70 

2407 

900 

431 

606 

2190 

8888 

4094 

4166 

8861 

8297 

2024 

669 

1871-80 

2209 

783 

340 

481 

1676 

8092 

8699 

4120 

8860 

8196 

1924 

603 

1881-85 

1927 

684 

874 

872 

1881 

2467 

8246 

8726 

8567 

12987 

1800 

646 

1886-80 

1781 

521 

234 

818 

1212 


2842 

8486 

8446 

2904 

1845 

788 

1881-86 


‘ 467 

197 

200 

1076 

1 2026 

2648 

8268 

8206 

2686 

1672 

668 

1896-89 

162V 

408 

140 

195 

908 

1841 

2841 

8110 

8178 

2627 

1680 

M 


rXMALXS. 


Terlod. 


i8Si-eo 

18W-70 

1871-80 

1881-85 

1888-80 

1881-06 


Agbs. 

All 

Ages. 

Under 

6 

Yean. 

6— 

10- 

16— 

20- 

26- 

86- 

46- 

66- 

66- 

75- 

2774 

1281 

620 

1298 

8616 

4288 

4675 

4178 

8121 

2868 

1686 

716 

2488 

947 

477 

1046 

8112 

8967 

4878 

8000 


2066 

1280 

447 

3028 

760 

876 

846 

2897 

8140 

8548 

8401 

2464 

1777 

1008 

407 

1788 

668 

860 

749 

2006 

3696 

8070 

3027 

2197 

1641 

006 

878 

1497 

1 488 

807 

668 

1626 

3076 

2662 

2568 

1986 

1400 

066 

428 

1808 

421 

260 

661 

1498 

1740 

3165 

2806 

1742 

1204 

800 

860 

1141 

884 

201 

410 

1166 

1M7 

1803 

8006 

1607 

1242 

787 

866 


Cmnmenting on these tables, Dr Tatham remarks that^ 
**witli a few trifling exceptionfl^ ever;^ age group in 
both sexes has eiqierienced a dacreaw in &e mortfdity 
ascribed to phthisis. In every case the mortality in 
1895-99 was lower than it had been in 1861-60; but 
the rate of decrease has varied widely, and has been much 
greater among females than among males. The reduction 
indicated by the table may not he wholly real, and may 
be due in part to the vaguer statement of causes of death 
in the earlier period ; as, for instance, by the habitual use 
of the terms ‘consumption’ and ‘decline’ to describe any 
lingering disease of the lungs attended by ‘ wasting.’ The 
figures must therefore be t&en for what they are worth.” 
The same qualification applies to all death-rates when an 
early period is compared with a later one, and it should 
be always borne in mind ; but it is less likely to vitiate 
statistics which show an apparent decrease than those 
which show an apparent increase, as in the case of alco- 
holism or cancer, because in the earlier periods a large 
number of deaths were not classified at all. The greater 
diminution of consumption among females noted above 
is in agreement with experience in America. The figures 
given for a number of towns by Mr Hoffmann of the 
Prudential Insurance Company show that between 1871 
and 1900 the death-rate fell from 361 to 274 among 
males, and from 369 to 183 among females. 

Occupation has a marked influence on the prevalence 
of tuberculosis. The comparative mortality figures for 
various occupations compil^ at the Registrar-General’s 
OflSco (Supplement to 55th Annual Report) show very 
great differences. The following are the highest and the 
lowest among adult males in England and Wales : — 

Adult Males in England and Wales. 

Ltywest. 

Coal miners (Derby, Notts) 69 
Farmers . . . .70 

Brick and tile makers . 84 

Ironstone miners . . 90 

Corn-millers . . 148 

Engravers .... 146 
Lead workers . 148 

Blacksmiths . . 159 

Carpenters and shopkeepers 172 
Bakers . ... 185 

Butchers . . . 195 

The high incidence in the first group apiiears to 
be due to three causes : (1) Dust (file-makers, 

cutlers, jjotters, dsc.) ; (2) exjKisure (costermongers 
and (?) miners); (3) alcoholism (inn-servants and 
unoccupied males). The two last classes have a 
high death-rate from alcoholism, as have coster- 
mongers; but a general comparison of the occupa- 
tional mortality from consumption and alcoholism 
does not bear out the opinion expressed by Dr 
Brouardel at the London Congress in 1901 that 
there is a close connexion between them. This 
theory is contradicted by some of the conclusions to 
be drawn from the figures. Many industries dhow a 
low death-rate from ^coholism and a high one from 
consumption. Printers and cutlers, for instance, have 
a com^ratively low alcoholic death-rate, butchers a 
very high one. The favourable position occupied 
by coal miners and ironstone miners is remarkable, 
and all the more so when contrasted with the ex- 
cessive mortality among miners of tin, lead, and 
copper. The English experience is broadly corro- 
borated by similar but much less complete statistics 
from the United States (Hoffinann), where miners 
(presuniably coal miners) also e^joy the greatest 
immunity. These figures for the United States are 
shown in the fefilowing table : — 


Migheat. 

Tin miners 

. 508 

Inn and hotel servants 

. 476 

Unoccupied males . 

. 448 

Oostermongers . 

. 448 

File makers 

. 402 

Cutlers . 

. 882 

Lead minors . 

. 880 

Potters . 

. 333 

Copper miners . 

. 381 

Prmters . 

. 826 

Bookbinders . 

. 825 





HighuL 
Stone workers . 

Printers . 

Glass workers • 

Brass workers . 

Book-keepers • 

Plumbers. 

Salesmen . 

Platters . 

Silk workers • 

Cigar makers • 

Potters • 

The influence of dust is obvious in the first column. 
Hr Yon Korosy has tabuhited the result of seventeen 
years’ observation in Budapest, which is an excessively 
tuberculous town. His figures include both males and 
females above fifteen years of age, and extend to 106,944 
deaths. The field of observation is evidently very dif- 
ferent from those which furnished the statistics already 
given. His results are : (1) M<de» — printers 606, butlers 
520, shoemakers 494, dyers 493, millers 492, joiners 485, 
tinkers and locksmiths 484, masons 467, labourers 433, 
tailors 418, bakers 398, drivers 370, servants 360, car- 
penters 339, ofiicials 336, butchers 333, merchants 253, 
innkeepers 272, lawyers 205, physicians 118, capitalists 
106 ; H) servants 353, day labourers (? char- 

women) 333, washerwomen 314, gardeners 269, capitalists 
42. The inmates of lunatic asylums, who are classed 
among the unoccupied,” sufier excessively from tubercle. 
Acooiriing to Dr Mott, pathologist to the London County 
Council, tubercular lesions are found in more than one- 
third of the bodies examined post mortem. The majority 
contract the disease in the asylums. 

Heredity, — Medical opinion has undergone a great 
change with regard to the influence of heredity. The 
frequent occurrence of consumption among members of 
the same family used to be explained by assuming the 
existence of a tubercular ** diathesis” or inherent liability 
to consumption which **ran in families ” and was handed 
down from one generation to another. As the real nature 
of the disease was not understood, the inherited diathesis 
was regarded as a sort of latent or potential consumption 
which might develop at any time and could hardly be 
avoided. The children of consumptive parents had the 
** seeds” of the disease in them, and were thought to be 
doomed with more or less certainty. Great importance 
was therefore attached to heredity as a factor in the in- 
cidence of tuberculosis. The discovery that it is caused 
by a specific parasitic infection plac^ the ques- 
tion in a different light, and led to a more 
careful examination of the facts, which has re- 
sulted in a general and increasing tendency to 
minimize or deny the influence of heredity. At 
the Berlin Congress on Tuberculosis in 1899 
Professor Virchow pronounced his disbelief in 
the theory on pathological grounds. dispute 
this heredity absolutely,” he said. **For a course 
of years 1 have been pointing out that if we ex- 
amine the. bodies of infants newly bom, who 
have bad no life apart from the mother, we ^d no 
tuberculosb in them. 1 am convinced that what looked 
like tuberculosis in the newly bom was none of it tuber- 
culosis. In my opinion there is no authenticated case of 
toberde having ^n found in a dissected newly -bom 
infant.” Observations on animals similarly tend to dis- 
prove the existence of congenital tuberculosis (Nocard). 
The theory that the germs may remain latent in the off- 
spring of tuberculous parents (Baumgarten) is unsupported 
by emence. The occurrence of disease in such offspring 
is ascribed to infection by the parents, and this view is 
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I con&med by the fact that the incidence in consumptive 
families is greater on female children, who are inon^ con- 
stantly exposed to home infection, than on the male 
(Squire). The statistical evidence, so htr as it goes, points 
in the same direction. It is even denied that the children 
of consumptives are specially predisposed. An examina- 
tion of the family history of 1000 cases by JDr Squire 
showed that the incidence was only about 9 per cent 
higher on the children of consumptive than on those of 
non^nsumptive parents. In view of the chances of in- 
fection at home run by the former, this small difference 
does not supi^ort the theory that they are particularly 
susceptible. Dr Maxon King of New York goes farther, 
and believes that a family history of tuberculosis, instead 
of predisposing to the disease, timds rather to confer some 
degree of resistance. Out of 103 fatal cases, 76 were of 
non-tubercular, and only 27 of tubercular parentage i 
the average duration of the disease among the latter was 
4*01 year^ against 2*93 years among the former. The 
facts are interesting, but the numbers are not sufficient 
to warrant a decided conclusion. In the most recently 
published work on the subject {Dueases of the OnjwM 
of Reepiratior^ by Samuel West, M.D., 1902), Dr West 
accepts “family predisposition” as an “essential factor 
in phthisis,” but thinks that its influence is less im- 
portant than was formerly believed, and that only an 
“ increased vulnerability of tissues ” is transmitted. The 
whole question is still in a fluid state, and needs further 
elucidation. Perhaps the tendency to emphasize infection 
to the exclusion of other factors has been a little over- 
done, just as too much stress was formerly laid on the 
family inheritance of disease and death. 

Derxity of Popvlation and Onerermvding , — Becognition 
of the communicability of tuberculosis has directed atten- 
tion to the influence of conditions in which people live 
massed together in close proximity. The prevalence of 
the disease in large centres of population has already been 
noted, and the influence of aggregation is no doubt con- 
siderable; but it does not always hold good. The dis- 
tribution in England and Wales does not correspond with 
density of population, and some purely rural districts 
have a very high mortality. Broadly, however, the rural 
counties have a low mortality, and those containing large 
urban populations a high onci The following are the 
seven highest and lowest counties; London heads the 
list. The density of population is expressed by figures in 
six grades — 1 to 6 — according to the number of ])ersons 
per square mile ; 6 represents the greatest density. 


Among those with the highest death-rates is one large 
and purely rural area — North Wales. The others all con- 
tain large towns. Among the lowest, Worcestershire, 
though a populous county, contains no large towns. The 
density of population, as measured by the number of 
persons to the square mile, is misleading, as a large area 
might consist of one or two large towns and the rest bare 
country, which is somewhat the case with Northumber- 
land. On the whole the distribution in England shows 
that the greatest incidence is on towns, but is not at all 
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United States. 





Lowed, 



. 481 

Minera • 



. 64 

. 894 

Brakesmen 



. 124 

. 880 

Sailors . 



. 145 

. 376 

Merchants 



. 172 

. 858 

Blacksmiths 



. 186 

. 853 

Tailors . 



. 187 

. 846 

Carpenters 



. 188 

. 345 

Butchers . 



. 198 

. 389 

Masons . 

, 


. 198 

.-"330 

Iron and steel workers 

. 210 

. 287 

Weavers . 

• 

• 

. 214 


DetUh-nUes fnm Conaumption in English Counties^ 1895-99, 


Highest 

1 Lowest. 1 

CooDtiss. 

Death- 

rate. 

Density 
of Popula- 
tion. 

Conntiei. 

Death- 

rate. 

Detuity 
of Popula- 
tion. 

London . 

17S 

6 

Rutland 

74 

1 

NorUittmberiand . 

166 

t 

Westmoriand 

85 

1 

north Wiles 

166 

1 

Monmouth . 

M 

8 

Lancashire . 
Hampshire . 

Bonih Wales 

161 

146 

6 

8 

fiucklnghamahlre 
Worcenerahire . 

96 

96 

2 

4 

14S 

S 

Htrsford 

9B 

1 

Durham 

136 

6 

Wiltshire . . 

99 1 

1 
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confined to them. When the “crude” death-rates are 
corrected by reference to the age distribution, it is found 
that the rural population has a higher rate during youth, 
a lower one in later life ; and that up to middle life con- 
sumption is not commoner in towns than in the country 
(Beevor), 

A somewhat different conclusion is suggested by the 
following statistics of French towns prepared by Dr 
Lagneau. They go to show that the average incidence 
of tuberculosis is directly proportionate to the size of the 
communities. 

noftUi-Mte from 
Tttberouloiii. 

Paris 490 

Eleven towns having over 100,000 inhabitants . 868 

Torty-six towns having 30, 000 to 100,000 inhabitants 805 

/ifty towns having 20,000 to 80,000 inliabitauts • 288 

One hundred ana twenty -seven towns having 

10,000 to 20,000 inhaoitants .... 271 

Thrae hundred and thirty-two towns having 5000 

to 10,000 inhabitants 216 

Ninety-five towns having under 5000 inhabitants • 181 

A more detailed investigation in London by the medical 
officer to the London County Council gave the following 
results : — 


minais, 1894-98, 


Proportion of total population living 
more than two in a room (in tene- 
menta of 1mi than fire rooms). 

Death-rates per 1000 living. 

1804. 

1805. 

1800. 

1807. 

1808. 

Districts with under 10 per cent. 

1-07 

1*18 

1-07 

1*14 

1*10 

II II 

10 to 15 


1-38 

1-49 

1*46 

1*42 

1*43 


15 to 20 


1-57 

1*64 

1*61 

1*63 

1*61 

I- »* 

20 to 25 


1*81 

1*88 

1-67 

1*76 

1*80 

»* » 

25 to 80 


2*11 

2*09 

2-06 

2*10 

2*07 

•• 

30 to 85 


2*26 

2*42 

2-18 

2*82 

2*42 


over 35 

If 

2*46 

2*66 

2-66 

2*64 

2*63 


“ There is therefore obviously relation between the 
amount of overcrowding and the phthisis death-rate. The 
figures do not, however, suffice to show whether the 
overcrowding caused phthisis ; or whether the disease by 
adding to family expenditure or by diminishing the wage- 
earning power left less money available for rent, and 
thus brought about the overcrowding \ or whether, again, 
overcrowding is associated with some other condition 
or conditions which are favourable to disease. In all 
probability all these circumstances have tended to pro- 
duce tlie results shown in the table ” (Shirley Murphy). 
Comparing phthisis with other diseases in relation to 
ovorcTowding, the same authority found that “while 
associated with overcrowding is a tendency of the iiopu- 
latiou to die from disease generally, this tendency is 
esjKicially manifested in the case of phthisis, and is not 
manifested in the case of every disease.” 

OiJur CtmdiiioTM, — Poverty, insufficient food, and in- 
sanitary dwellings are always more or less associated with 
overcrowding, and it is difficult to distinguish the relative 
infiuence of these factors. An analysis of 553 deaths 
ill Edinburgh according to rentals in 1899 gave these 
results :• finder £10, 230; from £10 to £20, 190; 
above £20, 106 (Littlejohn) ; but the corresponding popu- 
lation is not stated. An investigation of selected houses 
in Manchester gave some interesting results (Coates). 
The houses were divided into three classes : (1) infected 
and dirty ; (2) infected but clean ; (3) dirty but not in- 
fected; infected meaning occupi^ by a tuberculous 
person. Dust was taken from all ]mrts of the rooms and 
submitted to bacteriological tests. The coL'clusions may 
be summarized thus : The effects of overcrowding were 
not apparent ; a large cubic space was found to be of 
little avail if the ventilation was bad ; the beneficial 
effects of light and fresh air were mark^ly shown even 
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in the dirtiest houses ; ordinary cleanliness was found not 
sufficient to prevent accumulation of infectious material 
in rooms occupied by a consumptive ; no tuberculous dust 
was found in dirty houses in which there was no con- 
sumption. The upshot is to emphasize the importance of 
light and air, and to minimize that of mere dirt. This is 
quite in keeping with earlier investigations, and particukrfy 
&ose of Dr Tatham on back-to-back houses. Darkness 
and stuffiness are the friends of the tubercle bacillus. 
Another condition believed to be important is damp. 
A good deal of evidence has been collected on the sub- 
ject in Great Britain. Sir George Buchanan, formerly 
medical officer to ike Local Government Board, ex- 
pressed the opinion that “wetness of soil is a cause 
of phthisis to the population living upon it. He based 
this conclusion on l^e comparative immunity enjoyed 
by persons living in pervious, high-lying, and sloping 
soils -that is, dry soils — contrasted with the opposite 
conditions, and on the fact that phthisis had been greatly 
reduced in toivns where the wato of the soil had been re- 
moved by draiua^, and had not been reduced in towns 
where the soil had not botn so dried. The English 
experience has been confirmed by observers in other 
countries, including Massachusetts (Bowditch), though 
some authorities in the United States deny that m 
connexion between a wet soil and consumption holds good 
in that country as a whole. It is not knovn in what 
manner wetness acts, whether by harbouring the bacillus 
or increasing susceptibility. An investigation into the 
relative prevalence of phthisis in Devenshire parishes, 
by Dr W. Gordon, showed a much greater incidence in 
places exposed to west and south-west winds (t.e., wet 
winds) than in sheltered ones. 

The influence of tuberculosis on animals is at present 
the subject of controversy and investigation. Until 
recently the result of research in various countries had 
led to a general consensus of opinion that tuberculous 
meat presents little danger, but that milk from tuber- 
culous cows may convey the disease, and is particularly 
dangerous to children. Administrative measures of great 
importance to agricultural and other commercial interests 
had been based on that opinion, which is still generally 
held. But at the Briticm Congress in 1901 it was 
strongly attacked by Professor Koch, who in effect denied’ 
the connexion between human and animal tuberculosis. 
The weight attached to the utterances of this eminent 
authority has led to a revision of the question, which is 
now being made the subject of special experiments in 
Germany, Great Britain, the United States, and else- 
where. In the unsettled state of the scientific evidence, 
to discuss the arguments would be out of place here; 
but it may be pointed out that primary tuberculosis of 
the intestinal tract, which at least throws susjdcion on 
food, is by no means rare in Great Britain, and that no 
amount of negative evidence can dispose of recorded cases 
of accidental inoculation in human beings from bovine 
tuberculosis. 

Frevention , — Measures for the prevention of tuber- 
culosis may be divided into two classes : (1) general ; (2) 
special. Great attention has been paid to the latter since 
the infectious nature of the disease was eiitablished. The 
former include all means by w^hich the conditions of 
life are improved among the mass of the people. The 
most important of these are probably housing and food 
supply. The reduction of the disease recorded in England 
is attributed to the great changes which have gradually 
taken place in such conditions since, say, 1850. Wages 
have been raised, food cheapened, housing improved, pro- 
tection afforded in dangerouc trades, air spaces provided, 
locomotion increased, &e ground and the atmosphere 
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liave been cleaned and dried by sanitary m^ns. In 
addition to these general measures, foreign admifers have 
pointed to a special one, in which ako England has 
taken the lead, namely, the provision of consumption 
hospitals, which act by segregating a certain amount , of 
disease. Yet all these things, beneficial as they may be, 
do not wholly account for the reduction, for if the records 
can be trust^, it was in progress before they had made any 
way or had even been l^gun. This observation, coupled 
wi& the apparently g^eral tendency to diminution among 
civilized races, suggests the operation of some larger 
agency. The theory of acquir^ resistance, which has 
b^n already mentioned, would explain the diminution ; 
and it is also in keeping with other facts, such as the 
mreat susceptibility of savage races, which have not been 
long exposed to tuberculosis, and the results of laboratory 
experiments in artificial immunity. The point is of great 
importance, and deserves careful attention; for if Uio 
theory be correct, the special measures for preventing 
tuberculosis, which are occupying so much attention, may 
eventually have unexpected results. Their general aim is 
the avoidance of infection, and they include (1) the pro- 
vision of special institutions — hospitals, sanatoria, and 
dispensaries ; (2) the prevention of spitting ; (3) the noti- 
fication of consumption ; (4) the administrative control of 
tuberculosis in animals ; (5) the dissemination of pojmlar 
knowledge concerning the nature of the disease. (1) The 
sanatoria and other institutions are preventive measures, 
in that they involve the segregation of infected persons, 
but they may more properly be discussed under the head 
of treatment. (2) The greatest stress is laid ujKm the 
prevention of spitting, because the germs are contained 
in the sputum of consumptive persons, and are scattered 
broadcast by expectoration. The sputum quickly dries, 
and the bacilli are blo^m about with the dust. There 
is no question that infection is so conveyed. The 
Manchester scientific experiments, mentioned above, are 
only one series out of many which prove the infectivity 
of dust in the proximity of consumptive persons, and 
they are confirmed by actual experience. Several cases 
are recorded of healthy persons having contracted th') 
disease after occupying rooms in which consumptive 
persons had previously lived. Inhalation is clearly 
the mode by which the poison most frequently gains 
entrance ; hence the overwhelming incidence upon the 
lungs. It is doubtful if the bacilli are carried directly 
into the lungs; probably the actual seat of infection is 
more often the tissues of the throat at the junction of the 
air and food jmssages ; but they enter with the breatli. 
Once in the mouth they may, in susceptible persons, 
attack the throat and the lungs, or, being swallowed, 
the intestinal organs. These considerations explain the 
importance attached to control of the sputum. It is a 
legitimate inference that spitting in public is an imiK)rtant 
means of disseminating tuberculosis, though it may be 
noticed that international prevalence by no means corre- 
sponds with this disgusting practice which is a perfect 
curse in Great Britain, and far more common both there 
and in the United States than on the continent of Europe. 
Prohibition of spitting under a statutor}^ penalty is 
attended with certain difficulties, as it is obviously impos- 
sible to make any distinction between tuberculous and 
other persons; but it has been applied in New York 
and elsewhere in America, and some local authorities 
in Great Britain have adopted bye-laws to check the 
practice. Another means of controlling dangerous 
qputa is more practicable, and probably more effective, 
namely, the use of pocket spittoons by consumptive 
persons. Convenient patterns are available, and their 
me ifiiould always be insisted on, both in public and in 
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private. The most effective way of destroying the sputa 
is by burning. For this purpose spittoons of papier-mftchtS 
and of turf have been successfully used in the Vienna 
hospitals (Schrotter). When glass spittoons are used the 
contents can be sterilized by disinfectants and passed 
down the drain. (3) Notification is of great service as 
an aid to practical measures of prevention. It has been 
applied to that purpose with go(^ results in several cities 
and states in America, and in some towns in Great Britain. 
New York has made the most systematic use of it. 
Voluntary notification was adopted there in 1894, and in 
1897 it was made compulsory. The measures linked with 
it are the sanitary supervision of infected houses, the 
education of the people, and the provision of hospitals. 
In England, Manchester has led tlie way. Voluntary 
notification was adopted there in 1899 : it was at first 
limited to public institutions, but in 1900 private practi- 
tioners were invited to notify their cases, and they heartily 
responded. The objects aimed at are to visit homes and 
instruct the household, to arrange and provide disinfec- 
tion, to obtain information bearing on the modes of 
infection, to secure l)acteriological examination of sputum, 
and to collect information to serve as a basis of hospital 
provision. Disinfection is carried out by stripping off 
paper, previously soaked with a solution of chlorinated 
lime (1^ oz. to the gallon), and washing the bare w^alls, 
ceiling, floor, and everything washable, with the same 
solution. This is found eftecti^e even in very dirty 
houses. In clean ones, where tlje patients have not been 
in the habit of spitting about the rooms, it is sufficient 
to rub the walls with bread-crumb and wash the rest 
with soap and water. Clothing, bedding, &c., are dis- 
infected by steam. The advantages of these sanitary 
measures are obvious. Notification is no less important 
as a step towards the most advantageous use of hospitals 
and sanatoria by enabling a proper selection of })atients to 
be made. It is compulsory throughout Noiway, and is 
being adopted elsewhere, chii'fiy in the voluntary form. 
(4) As already explained, the question of animal tuber- 
culosis is still mbjudlce. Its iin]>ortance from the point 
of view of prevention lies in the probability that abdominal 
tuberculosis, which is a very fatal form of the disease in 
young children, and has not diminished in prevalence like 
other forms, is caused by the ingestion of tuberculous milk. 
Whether it be so or not, it is obviously desirable that both 
meat and milk should not be tul)ercnlous, if it can l)e 
prevented without undue interference with commercial 
interests. Preventive measures may Ihj divided into two 
classes. They may deal merely witli the sale of meat and 
milk, or they may aim at the sujqjression of bovine tuber- 
culosis altogether. The former is a comparatively easy 
matter, and may be summed up in the w^ords “efficient 
inspection.” The latter is probably impracticable. If 
practicable, it would be excessively costly, for in many 
herds one half the animals or even more are believed to 
lie tuberculous, though not necessarily the sources of 
tuberculous focxl. Unless the danger is proved to be vf^ry 
much greater than there is any reason to suppose, “stamp- 
ing out ” may be put aside. Eftieient inspection involves 
the administrative control of slanghter-honw's, cowsheds, 
and dairies. The powers and regulations under this head 
vary much in different countries ; but it w('.nl(l lie useless 
to discuss them at length until the scientific question is 
settled, for if the reality of the clanger remains doubtful, 
oppressive restrictions, such as the compulsory slaughter 
of tuberculous cows, will not have the suj)port of public 
opinion. "V^atever measures may le taken for the public 
protection, individuals can readily prote< t themselves from 
the most serious danger by boiling milk ; and unless the 
source is beyond suspicion, jnirents are recommended, in 
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the present state of knowledge, so to treat the milk given 
to young children. (5) A great deal has been done in 
most countries for the dissemination of popular knowledge 
by forming societies, holding conferences and meetings, 
issuing cheap literature, and so forth. It is an important 
item in the general campaign against tuberculosis, because 
popular intelligence and support are the most powerful 
^vers for setting all other forces in motion. 

Treatment . — To discuss at all fully the treatment of the 
various forms of tuberculosis or even of consumption alone 
would be quite beyond the BCO][)e of this article. It must 
suffice to mention the more recent points. The open-air 
treatment of consumption has naturally attracted much 
attention. Neither the curability of this disease nor the 
advantages of fresh air are new things. Nature’s method 
of spontaneous healing, explained above, has long been 
recognized and understood. There are, indeea, few 
diseases involving definite lesions which exhibit a more 
marked tendency to spontaneous arrest. Every case, 
except the most acute, bears signs of Nature’s effort in 
this direction; and complete success is not at all un- 
common, even under the ordinary conditions of life. 
Perhaps it was not always so: the ominous character 
popularly attributed to consumption may once have been 
justified, and the power of resistance, as we see it now, 
may be the result of acquired immunity or of the gradual 
elimination of the susceptible. However tliis may be, 
the natural tendency to cure is undoubtedly much assisted 
bv the modern system of treatment, which makes pure 
air its first consideration. The principle was known to 
Sydenham, who observed the benefit derived by con- 
sumptives from horse exercise in the open air ; and about 
1830 George Boddington proposed the regular treatment 
of patients on the lines now generally recognized. The 
method has been most systematically developed in Ger- 
many by the provision of special sanatoria, where patients 
can virtually live in the open air. The example has been 
followed in other countries to a certain extent^ and a good 
many of these establishments have been provided in 
Great Britain and elsewhere ; but they are, for the most 
part, of a private character for the reception of paying 
XNitients. Germany has extended these advantages to the 
working classes on a large scale. This has been accom- 
plished by the united efforts of friendly and philanthropic 
societies, local authorities, and the state; but the most 
striking feature is the part played by the State insurance 
institutes, which are the outcome of the Acts of 1889 
and 1899, providing for the compulsory insurance of 
workpeople against sickness and old age. The sanatoria 
have hem erected as a matter of business, in order to 
keep insured members off the pension list, and they are 
supported by the sick clubs affiliated to the institutea 
They number forty-five, and can give three months’ treat- 
ment to 20,000 patients in the year. The clinical and 
economic results are said to be very encouraging. In 
about 70 fter cent, of the cases the ^sease has l^n so 
far arrested as to enable the patients to return to work. 

The impQitant features of the sanatorium treatment are 
life in the open air, independently of weather, in a healthy 
situation, rest, and abundance of food. Tbe last has 
been cairied to rather extravagant lengths in some in- 
stitutions, where the patients are stuffed with food 
whether they want it or not. The sanatorium movement 
on the German model is rapidly extending in all countries. 
It should, however, be remembered that the benefits of 
fresh air are not confined to sanatoria. If the super- 
stitious dread of the outer air, pardcularly at night, 
could be abolished in ordinary life^ more would be done 
for public health than by the most costly devices for 
eluding microbes. Not only consumption, but the other 
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respiratory diseases, which are equally destrocti'ie^ are 
chiefly fomented by the universal practice of breathing 
vitiat^ air in stulfy and overheated rooms. The cases 
most suitable for the treatment are those in an early stage. 
Other special institutiems for dealing with consumption 
are hospitals, in which England is far in advance of other 
countries, and dispensaries; the latter find much favour 
in France and Belgium. Both have their uses. Hcspitals 
are particularly valuable for the reception of advanced 
cases, unsuitable for sanatoria. Of specific remedies it 
must suffice to say that a gr^t many substances have 
been tried, chiefly by injection and inhalation, and 
g.')od results have been claimed for some of them, but 
none has met with general acceptance. The most not- 
able of them is Koch’s tuberculin, a toxin prepared 
from tubercle bacilli. Three varieties have been tried. 
The first, announced in 1890, proved unsuccessful. The 
more recent preparations, known as T.O. and T.B., 
are said to have produced better results in consumption 
and lupus, but tWr efficacy has not been cstablii^ed. 
On the other hand, the value of tuberculin for diagnosing 
disease in cattle is generally recognized, ^ome serum 
preparations have also been tried, but without success. 
The only other specific methods of treatment that need 
mention are the application of light and of the Rontgen 
rays to lupus. Both have met with decided success. 
The light treatment is the invention of Professor Finsen 
of Denmark, who employs the concentrated actinic rays 
from the sun, or a special electric lamp. The latter is 
very elaboiate and expensive, but may be replaced by 
more simple forms of apparatus recently devised. 

Authorities . — Transaetiema and Papers of Vie Congress on 
Tuberculosis, Berlin, 1899 ; London, 1901. — Hillixr. Tuber- 
culosis: its Nature^ Prevention^ and Treatment. Hortok-Smith. 
** Tuberculosis,'' in QimiiCs IMionary of Medicine (3rd edition). 
Report on the Prevention of Consum^ion, Public Health Com- 
mittee of Edinbuigh. — Banbome. Milroy Lectures on Tuber- 
ealosis. — Squire. Essays on Consumption. — Thorkx-Thornz. 
The Administrative Control of Tuberculosis. — West. Diseases of 
Vie Organs of Respiration, London, 1902. (a. Bl.) 

TUbInffen, a town of Wtirtemberg, Germany, on 
the Neckar, 45 miles by rail south by west of Stuttgart. 
It is the seat of the national university, which in 1900 
was attended by 1544 students and had 104 professors, 
and the new biddings of which include the anatomical, 
surgical, physiological, and other medical institutes. There 
are also Protestant and Roman Catholic theological semin- 
aries, chemical laboratories, a botanical garden, natural 
science collections, a numismatic collection, and a meteoro- 
logical station. A monument to the poet Hfilderlin. was 
erected in 1881. Population (1895), 13,976; (1900), 
15,323. 

Tubual. See Tahiti. 

TuCMIli a city of Arizona, U.S.A., capital of Pima 
county, on the Santa Cruz river, and on the southern 
overlimd line of the Southern Pacific Railroad, in the 
southern jiart of the territory. It is regularly laid out on 
a levd Site, and has a good water-supply. It contains 
smelters for gold, silver, and copper ores. It is the seat 
of the University of Arizona, a non-sectarian institution, 
opened in 1891. In 1899 this had a faculty of 16 ahd 
was attended by 133 students, 60 of whom were women. 
Population (1890), 5150; (1900), 7531, of whom 2352 
were foreign-bom and 474 colour^ including 86 negroes. 

TuCllfftidilli a province in the west of the Argentine 
Republic, bounded on the N. by the province of Salta, 
on the W. and S. by that eff (^tama^ on the E. by 
that of Santiago, 7M miles from Buenos Aires by rail, 
on the Rio Sail. It has a national eollege^ normal 
school, public Hbraiy, hoipital, theatre^ Ac. Ofiteml ana 
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«t the oeiURis of 1895^ 8926 square miles. Population 
(1869), 108,958; (1895), 215,742. It is divided into 
twenty^ine departments. In 1895 there were 9973 farms 
and 80,172 acres planted in cereals. 

TuCUtndUli a city of the Argentine Bepublic, and 
capital of the province of the same name, 780 miles from 
Buenos Aires by rail, on the right bank of the Bio Sali. 
It WBA founded in 1565 by Diego VillarroeL It has a 
national college, normal school, public library, hospital, 
theatres, Ac., and is ahto the hoeui of a provincial railway 
running to Medina. Population (1895), 34,305. 

Tudela, a town of Spain, in the province of Navarre, 
on the Ebro, on the Baragossa-Alsasua railway, and 
terminus of the Tudola to Tarazona line. The industries 
include distilleries, saw-mills, fruit preserves, linen. Some 
of the public buildings, hospitals, schools, bull-ring, and 
town hall are modem. Population (1887), 9213 ; (1897), 
8748. 

TUffUOffCtrftO. capital of the province of Cagayan, 
in Normern Luzon, Philippine Islands. It is situated on 
the Cagayan river, about 60 miles from the mouth, and 
can be reached by large steam-launches or by stern-wheel 
steamers of light draught. Its climate is extremely good. 
The rich valley of the Cagayan river is the great tobacco- 
producing region of the Philippines, and Tugu^arao is 
imporbint for its shipments of this article. Population, 
16,000. 

Tula, a government of Central Russia, lying to the 
south of Moscow. It has an area of 11,954 square miles, 
and its population in 1897 was 1,432,743 (domiciled only), 
of whom 754,820 were women, and 166,350 lived in 
towns. The great projiortion of women to men. 111 to 
100, merely shows that as the census was taken in the 
winter a considerable part of the male population had 
left the province in search of work, chicAy as carpenters 
in the Black Sea provinces. The government is ^vided 
into twelve districts, the chief towns of which are Tula, 
Bogoroditsk (11,210), Alexin (2268), Byeleff (9567), 
Epifan (4176), Efremoff (9044), Kashira (4046), Krapivna 
(6797), NoyosU (2919), Odoyeff (4443), Tchern (3612), 
and Yenev (5219). Only 2*6 per cent, of the aggregate 
area is considered as unavailable for culture, the remainder 
being distributed as follows : — peasants, 3,655,000 aci-cs 
as dlotments and 72,000 acres bought ; nobility, 
2,489,400 acres ; other private landowners, 842,000 acres ; 
Crown, towns, 161,300 acres. The forest covers about 

675.000 acres. Agriculture is the chief occupation. There 
were in 1900 1,951,900 acres under crops, and the average 
yield in 1895-99 was; rye, 8,714,000 cwt. ; wheat, 

145.000 cwt.; oats, 6,163,000 cwt.; and barley, 42,000 cwt. 
—all cereals, 15,720,000 cwt. Grain is exported, but the 
crops are sometimes insufficient for the population, and ^rs 
of famine have been experienced by parts of the province. 
The area under beetroot is increasing, but tobacco-culture is 
onthedecline. The yield of potatoesin 1900 was 12,152,000 
cwt. (chiefly for distilleries). Cattle-breeding is subsidiary 
only to agriculture, there being in 1900 856,260 horses, 
820,460 horned cattle, 966,500 sheep, and 142,650 pigs 
in rile province. Small trades and domestic industries, 
which have always been flourishing, have not suffered 
from the development of manufacturing industries as 
carried on in fectories, though this has been great; on 
the contrary, several new domestic industries hpve been 
introduced. The aggregate annual return of the factories, 
which employ 20,600 persons, now amounts to 24,500,000 
roubles ; the principal establi^ments are machinery worl^ 
hi^ware factories, flour-mills, sugar works, and distil- 
leries. Co(ri is extoacted in seven mines (127,000 tons in 


1899), as also pyrites and iron ore. Metallurgy is a 
growing industry. Education is on a better footing 
than in many other provinces of Central Russia, there 
being in the villages one school for each 884 inhabitants ; 
the aggregate number of schools in 1899 was 1G92, ^^ith 
54,965 boys and 22,100 girls. 

TuIAi capital of the above province, on both btinks 
of the Upa river, 120 miles by rail south of Moscow. It 
has Income an industrial town of considerable important e, 
and its population has almost doubled since 1882, being 
111,048 in 1897. It has a large imperial gun factory, 
a large sugar refinery, and a number of small factovics 
and workshops for tlie manufacture of small-arms, bicyc les, 
tea-ums, hamoniuins, and all sorts of ironmongery ; for 
these works more than 10,000 tons of iron, steel, and brass 
are imported every year. The factories employed in 1899 
13,025 persons, and showed a yearly return of 10,295,000 
roubles. The city is well provided with schools, and 
carries on a considerable trade. A number of fact(.»ri(vs 
have been built around it, and a variety of domestic 
industries are carried on in the neighbouring villages. 

Tuleeftf chief town of the district of the same 
name, Rumania, picturesquely situated on the right bank 
of the Danube, 42 miles from its mouth, at Buliiai, 
on the Black Sea. It is the seat of a court of first 
instance. The principal commerce is in fish and giaiii. 
The population, which is extremely mixed, is composed 
of Rumanians, Russians, Turks, Greeks, and Jews, and 
ntunbered 18,800 in 1900. Wool is exported to France 
and Austria, and skins to Turkey. 

Tulchinp a town of Russia, government of Pt dolia, 
district of Bratslav, 8 miles from the Zhuravlcvka station 
of the South-western Railw^ay. It must have been founded 
by the Hungarians, as is shown by the name of its suburb, 
Nesterwar, and suffered a great deal in the 16th and 17th 
centuries during the wars of the Cossacks w ith Polai d. 
It was annexed to Russia in 1793. It is a depot h r 
grain and flour, and has several flour-mills, distilleries, 
tanneries, and military dei)ut8. Population (1 897), 1 9, 202. 

Tulle, chief tow*n of the department of C(»rrezc, 
Franco, and a bishop’s see, 60 miles east of P^rigueux 
by the railway to Clermont-Ferrand. In addition to tlie 
national small-arms factory, it lias manufactories of j'cr- 
fumery, leather, and breweries. Population (1901). 
17,400. 

Tunbrldipep a town in the Tunbridge parliamen- 
tary division of Kent, England, 4 1 miles by rail south-east of 
Xiondon, with a station on the South-Eastern and Chatham 
Railway. Since 1 894 it has been controlled by an urban 
district council. On the banks of the Medway, upn; 
which the town stands, there are gunpowder mills. Woo.- 
stapling is a considerable trade. Population (1891\ 
10,117; (1901), 12,736. 

Tunbrlcl|f0 Wells, a municipal borough (since 
1889),fashioname watering place, and market town of Kent, 
England, in the Tunbridge parliamentary division, on the 
South-Eastern and Chatham, and London, Brighton, and 
South Coast railways. The w'ater of the celebrated 
chalybeate ^spring is of gi-eat purity. The chief ir.- 
dustry consists in the manufacture of the noted Tun- 
bridge ware — w*ood inlaid in mosaic — which is appbed 
to numerous purjx)8e8. Amongst modem Imildings are 
a now church (St Bainabas), erected 1890, the post oflicc, 
1897, and a drinking fountain ard tower, in memory" of 
Canon Hoare (died 1894), in 1897. Population (1881), 
24,119; (1891, extended area), 29,264; (1901), 33,388. 
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Tiittllfllf or Tounooo, a district in the Tenasserim 
diidsion of Lower Burma; area, 6172 square miles. 
Population (1891), 211,784; (1901), 280,264. There 
were 1129 villages in the district in 1898-99, paying 
Eb, 4, 69, 142 revenue. Tho po[)ulation was in 1891 made 
up of Buddhists and Jains, 161,694 ; aborigines, chiefly 
Karens, 14,681; Hindus, 3488; Mahommedans, 3081; 
Parsis, 11 ; and Christians, 25,829, the great majority of 
whom are Karons. Tho total acreage of the district is 
3,950,080. Of this 195,749 acres were cultivated in 
1898-99, and the remainder consisted of forests, 906,405 
acres; uncultivablo land, 1,784,707 acres; cultivable knd, 
1,062,882 acres; and current fallow, 337 acres. The 
rainfall in 1898-99 was 74 ’85 inches. There are eleven 
railway stations in tho district, llico is the chief cultiva- 
tion, but colfee cultivation has prospered sufficiently to 
supply the whole province with the herry. Tungu, tho 
headquarters of the district, had a population of 19,232 
in 1891. The detachment of British infantry stationed 
there before the annexation of Burma has been withdrawn, 
and its jdace is taken by a military police battalion. 

TlJniC0>ta« — ^Tlie article Tunhata in vol. xxiii. of 
this work w^as published in 1888, and althougJi far 
more investigations have been carried out and pub- 
lished on this group of animals since that time than in 
any previous similar period, still no epoch-making dis- 
coveries and no fundamental changes in our conclusions 
and ideas have been made. The statements in the former 
article still hold good, except in some quite minor details. 
It is not so much alterations and corrections as additions 
to our knowledge that we have now to record. 

JWic Forma , — It is totbo j^roat national exploring expeditions 
that wo owe tho chief additions to our knowledge of now forms 
of Tuuicata, and of the geographical distribution of tho gi'oup ; 
but private collectors have also boon active in many I’omote 
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parts of the world. The third and last report upon the Tunioata 
of the Challenger expedition (1888) contained the description of a 
now Pgroamna (P. apinoaum) of enormous size, over 4 feet in 
length ; of several new mtecies of Doliolum and Mpa, and of the 
remarkable nCw famil^r Octaonemid» (Fig. 1). Metcalf has sinoe 
discovered a n.w spocies belonging to the ^nus OctacTtemua (G. 
palagon%enaii)f in which there is an aggrogated or ** chain form, 
consisting of a small number of individuius (Fig. 1, B) xmited by 
a slender oord composed of test and body- wall. Octacnemui hM 
always been obtained from great de^ Uis (1050 to 2160tfathom8), and 
was aoscribed as an abyssal roimsontative of the pelagio MpidsB, 
probably fixed at the bottom. Metcalf, however, coneioers that the 
aggregated form deaoribed by him is more nearly allied to the 
ClaveunidBD, and that therefore Oetaenemua doea not belong to the 
Thaliacea. The reporta on the German Plankton expedition have 
added considerably to our knowledge of the details of distri- 
bution, both horizontally and vertioaUy, of the pelagio Tunicates 
and espeoiany of the Salindn and Appendionlaridie. Several 
new enroies of Salpa were deecribea by Borgert. and of 
Appenaioulaiia by Lohmaiin. Chun (1888) alao made known 


some remarkable deep-se a Appendicularidtt of large size from the 
Mediterranean. One of these species, Mcgaloeereua dbyaaor^m 
(30 mm. long), is tlie largest known Ajipendicularian. Seeligier 
and Herdman have both published now figures of transverse 
bections of a typical Ap|.)enaioularian {(HkopUura), We give one 



Fio. 3.— Tnnsverie section of Oikopteura ; anterior Mrt of body and tall. 

At, atrial paaaage ; b.s., blood hihub ; br.s, bratumial sac (idmiynx) ; ee, 

eetodmn; en, eudoderm; n, nerve; n,ih, notochord; rectum; eg, 

sligiua ; test. 

of those here (Fig. 2) as illustrating, along with the longitudinal 
section (Fig. 12) m the former article (vol. xxiii.), the structure 
of these fonns. It now seoms clear that the supposed segmenta- 
tion or vertobration of the tail in Appondicularia is an artifact 
and not an indication of true nietameric segmentation. Ritter has 
described some now Ascidiaus from the far north, about Bering Sea ; 
Sluiter has been indefatigable in bringing to our knowledge new 
simcies — twenty from the Antilles, thirty from South Africa, and 
others from Australia and elsewhere ; Gottschaldt has made known 
twenty-two new species from Ternate, and Michaelsen about fifteen 
from the Southern Ocean. Herdman has found and described some 
now forms from Puget Sound in the Pacific, and has drawn up a 
Dcacriptive Catalo^e of Australian Tunicata (1899), which contains 
183 siHJcies, of which 63 are described and figured for tlie first time. 
These are only a few of the considerable number of systematic 
papers recently published, and the number of new 8])ecie8 which 
are found by such investigations shows that we must still be 
very far from having anything like a complete knowledge of the 
Tunicata of ourgloTO. Many* of the new species have revealed 
anatomical features of considerable interest, some of which are 
noted below. 

As to changes in olassifioation since the previous article, 
Herdman issued in 1891 a JtmUad Claaaijieation, with tlefinitions 
of all groups down to species, in which the classification of the 
Challenger reports was adhered to with little change ; and this 
has also boon m the main adopted by Seeliger in his ^eat work 
on the Tunica^ in Bronn's Thier-jRaieh, Sluiter has proposed 
os a ohange in claeeification that the families of Com^und 
Ascidians with short undivided bodies, viz., the Botry Hides and 
Polystyelides, should be united with Simple Ascidians under the 
term “Holosomata,** while the remaining families of Compound 
Ascidians along with the Pyrosomatida form the **Merosomata.** 
Herdman has suggested that these terms should be adopted in a 
somewhat restricted sense as indicating merely the two groups of 
Compound Ascidians — the Simple Ascidiaus being kept dhitinct 
from the Holoeomata. 

Anatimy wad BiMtology, ^ •Oat of the most important new 
tacts that has been asoertained in regard to the minute 
structure of Tunicata is that the cells in the test or outer 
gelatinous tunic are derived from the mesoderm, and not, aa 
was formerly supposed, from the ectoderm. In 1892 Kowalevsky 
made the remarkable discovery that cells belonging to the 
mesenchyme of the larva make their way through the ectoderm 
to the exterior during the metamorjihosis, and oeoome the first 
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eella of the younff teit. The thin stractureless test of the free- 
ewinuning Uiioa lirrm previous to this has no cells. This 
diseoTery bos sinoe been corroborated and established by several 
investigatoiis for other sections of the Tunicate, as, for example, 
Salensky in the case of Pyrosoma ; uid it accords well with tiio 


observations made by several investigators, that in GoinpouiicI 
Asoidians the cells of the test act as phagocytes. Later researcli 
has shown, however, that some at least of the cells in the adult 
test may be of ectodermal origin. 

It has been shown that some of the cells in the lateral walls of 
the endostyle (Fig. 3) are sensory bipolar cells. Nerve-endings 

have also been found 

- end _ in the periphairn- 

goal bands and other 
parts of the wall of 
the pharynx. The 
sensory nature of the 
oral tentacles has 
been demonstrated, 
and that of the 
dorsal tubercle, long 
suspected, has been 
conliriiiod. Atrial 
tentacles hive now 
been found In a 
number of the Cyu- 
thiidic and Poly- 
styclidsB, mainly in 


OO-Oi 




ventral vesseL called otocysts 

of SaljKi have be»‘n 

shown by Metcalf to bo gUndular organs very possibly related 
the neural gland of Ascidians. The function of tlie neural gland 
must still be regarded as doubtful. The secretion is formed hy 
the degeneration and disintegration of colls proliferated from the 
walls of the duct or its branches, and no concretions are found. 
The ciliated funnel of the dorsal tubercle is a sense organ, inner- 
vated by a large nerve from the ganglion. 

Physiology,— \i is well known that in the family Botryllidas, 
amongst Compound Ascidians, the ectodermal vessels contAiuing 
blood which ramify through the common test and servo to 
connect the vascular systems of the various members of the 
colony have numerous largo ovate dilatations, the ampulhe, u^ion 



Fm. 4.— Tottag colony of BoCryOiM, showing buds snd ampulhs {flfl/sr Pison), 
a, ampnllie ; 62, 63, 64, suooassive generations of buds ; s, stomach, i, 
intestine ; VP, voMMls of the test 

their terminal twigs (Fig. 4). Various fonctions have boon as- 
signed to these ampulhe in the past, and Bancroft has ediown that 
in addition to acting as storage reservoirs for blood, organs for 
the secretion of test matrix, and accessory organs of respiration, 
they are also organs for blood propulsion. The ampullae execute 
o^rdinated pulsations, the oo-ordhiation being aue to varia- 
tions in the olood-pressare. It was actually found that the 
ampulhe could keep up the circulation for some time in a por- 
uon of a colony independently of the hearts of the asoid^osooids. 
Ail the hearts in a colony of Botryllw contract simultaneously 


and in the same direction* The reversal of the circulation may be 
regarded as due to the engorgement of the ainpullm in the suiter- 
ficial parts of the oolonv. These when distended overcome the 
resistance of the hearra action, and cause it to stop and then 
reverse. Fig. 4 shows the ampulhe, and their relation to the 
rest of the colony ; and Fig. 5 givos a bettor representation of 
the scheme of circulation in an .Ascidian than that shown in 
Fig. 9 of the article iu the ninth edition of this work. 

It will be remembered that Appendicularians Jhave a 
remarkable tem[K>rary cuticnlar formation, probably repre- 
senting the test of other Tunicata, and known oomluouly 



Fio. 6.— Diagram of the blood circulation in an Ascidlan. The teel is solid 
black. (U, atrial aperture ; 6r, branchial HfHTtnn) ; 6r, brancliio-visceral 
vessel; cardio-visceral system; da, dorsal aorUi ; 6f, luart ; r.v., 
ventral vessel. 


as the “ITouso.” This may bo formed with great rapidity, 
attain a griat size, be rapidly cast olf, and again rofuriiied. 
Lohmann ha-3 made a (ireful study of tlie mode of for- 
mation of this “ f louse " from certain large ectoderm cells 
the ^‘oikoplasts,’' and ho oonsiders that it ])rubably fulfils the 
following functions ; — It3 complicated a])))aratus of passages with 
partial septa form a finely t>erforatod network, through which a 
relatively largo volume of w^atcr is strained so as to entrap 
microscopic food particles ; it helps in lottomotion by its liydro- 
static elieot, and it is also a protection to the animal, wliich'^maj 
escape from enemies by throwing off the house, w'hich is many 
times its own size. 

Embryology and Life-History. — We owe to Castle the 

most comnlcte account which has yet been given of the early 
stages of aevolopment in an Aseddian. His careful study of the 
cell lineage in Ciona has made it clear that some of the con- 
flicting statements of his predecessors arose from incorrect 
orientation of the embryos. One of the most important of bis 
conclusions is that the me^toderm of Ascidians, and probiibfy 
that of the archaic Vortobrates, is derived from both primary 
layers, ectoderm and endoderm. Further, he tinds that Ciotm 
produces both o/a and spermatozoa at the same time, but 
self-fertilization very rarely occurs. The eggs are laid just 
before dawn, and the larva is hatohed during the following 
night. The test cells adhering to the young homogeneous 
tost have, it is now well known, no connexion with the cells 
found later in the adult test. The larvre are free-swimrning 
for from one to several days. They avoid the light. The 
spermatozoon enters at the ventral hemisj)horG, and that jtoiiit 
determines the median plane and the posterior end of the 
embryo. The ventral is the animal polo. The cleavage is from 
the beginning bilateral. The first cleavage plane is vertical, and 
separates the right and left halves of tJio embryo. The four 
smaller dorsal colls with yolk give rise to the eiidodermal hemi- 
sphere ; the four larger, more protoplasmic cells form the ventral 
ectodermal hemisphere. The colls of the latter hemisphere divide 
more rapidly, and form the future aboral surface. When the 
dorsal hemisphere has twenty-two colls the ventral has fifty-four. 
The gastrulatiou is a combination of epiboly and invagination. 
The ventral ectoderm grows over, so as to envelo]> the dorsal 
hemisphere, wliile the latter sinks dowm and becomes sauccr- 
shapea. In the centre of the dorsal surface ten cells form the 
future endoderm. Bound these comes a ring of cells, the chorda- 
mosenchyme ring, from which the notochord and mesenchyme 
arise. Outside this ring is a row of cells, the neuro-muscular 
ring. The more anterior of these colls form the medullary plate, 
the more posterior the longitudinal musculature of the larva. 
The remainder of the cells (in the 112-oell stage) form ectoderm. 
By growth at the anterior end the blostojtoro gets jmshed 
{posteriorly, and the anterior chorda colls are covered up, and 
come to lie in the dorsal wall of the archcntcron, sixteen cells iu 
two rows, one over the other. The blastojiore closes in the 
posterior part of the dorsal surface. In front of it is the 
m(>dallary plate, with a continuation backwards at the sides of tlie 
blastopore. This region forms the tnink of the^ larva, the part 
posterior to it being drawn out to form the tail. The chorda 
cells poM back into the tail, while the mesenchyme cells 
shift forwards into the trunk. The muscle colls, derived 
from the neuro-muscular ring, lie behind the^ blastopore^ 
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% fm>ll number of budding forme to produce from tbe nuidbrdus 
minute bude an enormous number or the next generation.^ "The 
great increase in the number of species known from nearly all 
seas during the last twelve or fifteen years of the 19th century 



Fia. 9.— Diagrsms showing transverse sections of typloal branchial sacs. 
A Unfolded type ; B, Stydo, with four folds on each side ; 0. Oynihiat with 
ei|^t folds on one side and seven on the other; X>.£, dorsal lamina; 
Endt endostyle ; I. II. &c., folds. 



Fxq. 10. •-'Types of stomach amongst Compound Ascidians. P, plain; F, 
folded ; A, areolated ; i, intestine ; at, oesophagus ; it, stomach. 


enables us now to form a truer estimate of the geographical distri- 
bution of the group than was possible when the Challenger collec- 
tions were described, and shows that the Tunicata at least give no 
support to the **bi-jK>lar theory” of the distribution of animals. 

Mnally, it may be useful to add that the volume on Tunicata, 
in the new edition of Bronn’s Thier-Eeich, by Prof. 0. Seoligvr, 
is now in course of publication, and if this line work is completed 
in the same exhaustive and judicious manner which characterizes 
the first thirty parts, there can be no doubt that it will bo a 
most authoritative w'ork of reference on the group for years to 
come. * (w. A. Hit.) 

Tunislft (Beoengy of Tunis). — Geographical 
Boundariee and Area , — Tunisia reaches the farthest 
point north of any part of Africa, Cape Blanc ^ (Kas- 
al-Abiadh) being in 37“ 20' N. On the south the 
boundary of the Tunisian Sahara is as yet undetermined, 
but it may be roughly placed at 32“ N. This would 
give, therefore, a greatest length of something like 
380 miles. The country lies between IT 40' E. . 
and 7“ 35' E. The average length is about 300 miles, 
and the average breadth 150 miles; consequently the 
area may be estimated at 45,000 miles.^ Geographically 
speaking, Tunisia is merely the eastern prolongation of 
the Mauritanian projection of northern Africa, of that 
strip of mountainous, fertile, and fairly well-watered 
country north of the Sahara desert, which in its flora 
and its fauna, and to some extent in its human race, 
belongs rather to Europe than to Africa. Tunisia is 
divid^ into four fairly distinct regions : — 1. On the north 
and north-west the Aures Mountains of Algeria are pro- 
longed into Tunis, and constitute the mountainous region 
of the north, which lies between the Mcgcrda river and 
the sea, and also includes the vicinity of the town of Tunis 
and the peninsula of the Dakhelat el Mawin, which ter- 

* It is possible that Bas-ben-Sekka, a little to the west of Cape 
Blanc, may be actually tbe most northerly point. 

* Or 51,000 miles, if certain Sahara districts are allotted to Tania 
t ni t ead of to Algeria. 


minates in Has Addar (Cape Bon). This first division 
is called by the French “the Majerda Mountains.” It 
includes within its limits the once famous district of the 
“Kroumirs,”’ a tribe whose occasional thefts of cattle 
across the frontier gave the French an excuse to invade 
Tunis in 1881. The highest point which the mountains 
attain in this first and northern division of Tunis is, about 
4125 feet, near Ain Draham in Kroumiria. The 
however, all round about Bizerta is very mountinbas, 
though the summits do not attain a greater altitude than 
about 3000 feet. The district between Bizerta and the 
Gulf of Tunis is a most attractive country, resembling 
gimtly the mountainous regions of South Wales. All 
this country is well watered by streams more or less per- 
ennial. Its vegetation is abundant, and recalls that of 
the more fertile districts of southern Si)ain and of Italy. 
On the higher mountains the flora has a very English 
character, though the actual species of plants may not be 
the same. 2. The central plateau region, stretching be- 
tween the Majerda valley and the mountains of Gafsa. 
The average elevation of this country is about 2000 feet. 
The climate, therefore, in parts is exceedingly cold and 
bleak in winter, and as it is very wind-swept and parched 
in summer by the terrible south wind {qiUi or “ scirocco ”), 
it is much less attractive in appearance than the favoured 
region on the northern littoral. Although it is almost 
always covered with some kind of vegetation, trees are 
relatively rare. A few of the higher mountains have the 
Aleppo pine and the juniper ; elsewhere only a rare wild 
terebinth is to be seen. In those two regions the date 
palm is never met with growing naturally wild. Its pre- 
sence is always duo to its having been planted by man at 
some time or another, and therefore it is never seen far 
from hiunan habitations. These central uplands of Tunis 
in an uncultivated state are covered with alfa or esparto 
grass ; but they also grow considerable amounts of qej^ls 
— ^wheat in the north, barley in the south. The ran^^of 
the Saharan Atlas of Algeria divides (roughly speaking) 
into two at the Tunisian frontier. One branch extends 
northwards up this frontier, and north-eastwards across the 
central Tunisian tableland, and the other continues south- 
eastwards between Gafsa and the salt lakes of the Jerld. 
The greatest altitudes of the whole of Tunis are attained 
on this central tableland, where Mount Sidi Ali bu Musin 
ascends to about 5700 feet. About 30 miles to the south 
of the town of Tunis is the picturesque mountain of 
Zaghwan, which is apj)roximately 4000 feet in altitude, 
and from whose perennial springs comes the water-supply 
of Tunis to-day as it did in the time of the Carthaginians 
and Romans. North-east of Zaghwan, and nearer Tunis, 
is the Jebel Besas, or Mountain of Lead, the height of 
which is just under 4000 feet. 3. The Sahel. This well- 
known Arab term for coast-belt (which in the plural form 
reap|)ears as the familiar Swahili of Zanzibar) is applied 
to a third division of Tunis, which is the littoral region 
stretching from the Gulf of Hammamet to the south of 
Sfax. It is a region varying from 30 to 60 miles in 
breadth, fairly well watered and fertile. In a less marked 
way this fertile coast region is continued southwards in an 
ever-narrowing belt to the Tripolitan frontier. This region 
is relatively fiat, in some districts slightly marshy, but the 


* The French eeem systematically unable to master certain sounds 
foreign to their own language, or sounds which they suppose to be 
foreign. Thus the ** w,” though constantly represented in French by 
** ou,” is continually changed by them into ** v ” when they transcribe 
foreign languages, Just as the Greek x And the German and ScottijA 
“ch” is almost invariably rendered by the French in Algeria mA 
Tunis as “ kr.” Add to this the insertion of vowel sounds where they 
are lacking in the Arabic, and you derive from the i^sal word Khmibr 
the modem French term of Kronmir. In like manner tdtkha, a salt 
lake, is constantly written by the French as Bdkra. 

S. I|Lw6i 



irater ooang from the aoil is often brackish, and in places 
large, shallow salt lakes are formed. Quite close to the 
sea, all along the coast from Hammamet to Sfax, there 
are great fertility and much cultivation ; but a little dis- 
tance inland the country has a rather wild and desolate 
aq>ect, though it is nowhere a desert until the latitude of 
Biax has been passed. 4. The Tunisian Sahara. This 
ooenpiss the whole of the southern division of Tunis, but 
althotigh desert predominates, it is by no means all desert. 
At the south-eastern oztremily of Tunisia there is a clump 
mountainous coimtry, the wind-and-water-wom frag- 
ments of an ancient plateau, which for convenience may 
be styled the Matmata tableWd. Here altitudes of over 
3000 feet are reached in places, and in all the upper parts 
of this tableland there is fairly abundant vegetation, grass 
and herbage with low junipers, but with no pine-trees. 
Fairly high mountains (in places verging on 4000 feet) 
are found between Qafsa and the salt lakes of the Jerid. 


These salt lakes are a very curious feature. They stretch with 
only two short breaks in a line from the Mediterranean at the Gulf 
of Gabes to the Algerian frontier, which they penetrate for a con- 
siderable distance. They are called by the French (with their 
usual inaocuracv of pronunciation and spelling) **chotts**; the 
word should really be the Arabic shat, the common Arab term for 
an inland sea, estuary, or lake. These shats, however, are, strictly 
speaking, not lakes at all at the present day. They are smooth, 
depressed areas (in the case of the largest, the Shat el Jerid, lying 
a few feet below the level of the Mediterranean), which for more 
than half the year are exi»anses of dried mud covered with a thick 
incrustation of white or grey salt. This salt covering gives them 
at a distance the appearance of big sheets of water. During the 
winter, however, when the effect of the rare winter rains is felt, 
there may actually be 3 or 4 feet of water in these shats, which by 
liquefying the mud makes them perfectly impassable. Otherwise, 
for about seven months of the year they can be crossed on foot or 
on horsebaok. It would seem probable that at one time these shats 
(at any rate the Shat el Jerid) were an inlet of the Mediterranean, 
which by the elevation of a narrow strip of land on the Gulf of 
Gabes has been cut off from them. It is, however, a region of past 
volcMiipic activity, and these salt depressions may be uue to that 
cause. Man is probably the prlnoip^ agent at the present day in 
causing these snats to be without water. All round these salt 
lakes there are numerous springs gushing from the sandy hillocks. 
Almost all these spriugs are at a very hot temperature, often at 
boiling-point. Some of them are charged with salt, others are 
perfectly fVesh and sweet though boiling hot. So abundant is their 
volume that in several places they form actual ever-flowing rivers. 
But for the intervention of man these rivers would at ml times 
find their way into the adjoining depressions, which they would 
maintain as lakes of water. But for a long period past the fresh- 
water streams (which predominate) have been useu for irrigation 
to such a degree that very little of the precious water is allowed 
to ran to waste into the lake basins ; so that these latter receive 
only a few salt streams, which deposit on their surface the salt 
they contain and then evaporate. This abundant supply of fresh 
warm water maintains oases of extraordinary luxuriance in a country 
whore rain falls very rarely. Perennial streams of the description 
referred to are found between the Algerian frontier and Gab^s on 
the coast The town of Gabes itself is on the fringe of a splendid 
oasis, which is maintained by the water of an ever-running stream 
emptying itself into the sea at Gabes after a course of not more 
than 20 miles. All this region round the shats has been called 
the ** Jerid*' from the time of the Arab occupation. **Jerfd'* 
means in Arabic ^*a mini frond,” and inferentially "a pdm 
grove.” The fame of this Belad-ol -Jerid, or “Country of the Date 
Palms,” was so exaggerated during the 17th and 18th centimes 
that tlie European geographers extended the designation from this 
small ar4a in the south of Tunis to cover much of inner Africa. 
With this country of Jerid! may be included the island of Jerba, 
which lies close to the coast of Tunis in the Gulf of Gabes. The 
writer believes that the date palm was really in^genous 
I district of the Jerid, as it is to countries of similar desorip- 
tiou in southern Morocco, southern Algeria, parts of the Tripou- 
teine, Egypt, Mesopotamia, southern Persia, and north-western 
India ; but that north of the latitude of the Jerid the date did not 

E naturallv in Mauritania, just as it was foreign to all parts of 
pe, in wnioh, as in true north Africa, its presence is due to 
land of man. To some extent it may be said that true north 
Africa Bm toJluMiorth of this Jerid country, which, besides its 
SahmA^Araflkn^nd Persian affinities, has a touch about it of 
reiffi Africa, some such touch as may be observed in the valley of 
the Jordan. In the oasea of the Jerid am found eeveial speciee of 


mammals and two or three of Senegaleae birds, 
ana^iBi Vegetation aeema to have greater affinitiee with tropical 
Africa than with Europe. In fact, the country between the Matmata 
highlands and the strait separating Jerba from the mainland is 
singularly African in the character and aspect of its flora. To the 
south of the Jerid the country is mainly desert-— vast unexplored 
tracts of shifting sand with rare oases. Nevertheless, all this 
southern district of Tunis bears evidence of once having been 
subject to a heavy rainfall, which scooped out deep valleys m the 
ori^nal tableland, and has justified the present existence of im- 
mense water-courses— tSkter-courses which are still, near their origin, 
favoured with a little water. 

JtainfeUL — There is no important running river in Tunis but 
the Mejerda and its affluents. The rainfall in the first geographiesl 
division is pretty constant, and may reach a yearly aver^ of about 
22 inches. Over the second and third divisions the rainfall is less 
constant, and its yearly average may not exceed 17 inchea In the 
fourth division ram is most uncertain. Occasionally two or three 
years may pass without any rainfall ; then may come floods after 
a heavy aownfall of a few weeks. Perhaps if an average could be 
struck it would amount to 9 or 10 inches per annum. 

Geology . — ^Tho region of the Sahel and all the other great plains 
of Tunis are of relatively recent Quaternary formation ; the Kroumir 
country and much of the extreme north-west of Tunisia is of marine 
formation, and is of the Miocene and Pliocene divisions of the 
Tertiary e|)och. Much of the interior tableland and of the ranges 
of hills round tho shats is Cretaceous^ ; the hilly conntiy about 
the central Majerda, on the central plateau (Maktar), El Kef, and 
farther south, and in tho northern part of the Jerid, belongs to the 
Up|)er and Lower Eocene. There are a few patches of the Lower 
Cretaceous all over the country. 

Minerals . — ^Tunisia is better endowed with mineral wealth than 
was formerly believed. Coal has been discovered in the Kroumir 
country, but the principal mines at present worked in Tunis are 
those of lead ana zinc. Zinc is chiefly found in the form of 
calamine. Valuable deposits of phosphates are present, chiefly in 
the south-west of Tunisia, round aEx>ut the district of Gafsa. 
Marble is found in the valley of the Majerda (at Shemtu), at Jebel 
Ust (about 85 miles to the south of Tunis), and at Jebel Dissa, near 
Gabra. The marbles of Shemtu are the iinest pink Numidian 
marbles, which were much esteemed by tho Carthaginians and 
Homans. It has been sought to work again the ancient quarries 
of Shemtu, but it was found that the marble had been s^ilt by 
ferruginous and calcareous veins. Hot and mineral sprii^s may 
be almost said to constitute one of the specialities of Tunisia. 
They offered a singular attraction to the Homans, and their 
presence in remote parts of the country no doubt was often tho 
principal cause of Homan settlement. Even at the present day their 
value is much appreciated by the natives, who continue to bathe 
in the ruined Homan baths. Tho principal mineral springs of 
medicinal value are riiose of Korbus and Hammam Lif (of remark- 
able efiicacy in rheumatic and syphilitic affections and certain skin 
diseases), of the Jerid and Gafsa, of £1 Hamma, near Gabes, and of 
various sites in tho Kroumir country. 

Flora . — The flora of Tunis is very nearly identical with that of 
Algerii^ though it offers a few species either peculiar to itself or not 
found in the last-named country. On the whole its character is 
less Saharan than that of parts of Algeria, for the influences of the 
desert do not penetrate so far north in Tunis as they do in Algeria. 
There are very few patches of real forest outside the Kroumir 
country, though it is probable that in the time of the Homans the 
land was a good deal more covered with trees than at the present 
day. Some authorities, however, dispute this, in a measure, by say- 
ing that it was not naturally forested, and that tho trees growing 
represented orchards of olives or other fruit trees planted by the 
Homans or Romanized Berbers. But in the Majerda Mountains 
there are dense primeval forests lingering to the present day, and 
consisting chiefly of the cork oak {Qiiereua ruber), and two other 
species of oak, Quercus mirbeckii and Q. kermes, the pistachio or 
terebinth tree, the sumach {JUme peniaphUa), and other species of 
jRhus which are widelv spreaA In the mountains of Kroumiria and 
the central plateau there are also the alder, the poplar, the Aleppo 
pine, the caroub, the tamarisk, the maple, the nettle-tree, several 
willows and junipers. The jinube-tree (Zizyphus) is found at 
various places along the eastern littoraL The retama shrub is met 
with in sandy districts, especially in the Sahara, but also right up 
to tho north of Tunis. The wild olive, the wild cherry, two species 
of wild plums, the myrtle, the ivv, arbutus, and two species of 
holly are found in the mountains of Kroumiria, at various sites at 
high elevation near Tunis and Bizerta, and along the mountainous 
belt of the south-west which forms the frontier region between 
Tunis and Algeria. The present writer, riding up to these frontier 
mountains from the thoroi^hly Saharan eoun^ round Gafsa, found 
himaelf surrounded by a &ra very reminiscent of Switzerlimd or 

^ A patch of Pliocene formation also reappears in the very centre of 
Tania to the west of Kairwan. 



Xnglaad. On the other hend, the flora of the duU r^on^jif the 
eom-eaitem littoral, and of the Eerkena islands opponte rax, is 
thoroughly Saharan, with a dash, as it were, in places of an African 
dement. The date palm grows wild, as has been already related, 
in Jerba. The only other species of palm found wild in Tunisia is 
the OhamoBTopa humilis^ or dwarf palm, which is found on the 
mountains of the north at no very great altitude. The wild flowers 
of the north of Tunis are so extremely beautiful during the months 
of February, March, and April as to constitute a distinct attraction 
in themselves.^ 

jFhuna.~The fauna of Tunis at the present day is much im- 
poverished as regards manjmals, birds, and reptiles. In 1880 
the present writer actually saw lions killed in the north-west of 
Tunis, but now the lion is said to be practically extinct in the 
regency, though occasional rumours of his appearance come from 
the Kroumir Mountains and near Feriana. Leopards of lar^ size 
are still found in the north-west of central Tunisia. The cheetah 
lingers in the extreme south of the Jerld ; so also does the caracal 
^x. The pardine lynx is found fairly abundantly in the west of 
Tunisia in the mountains and forest. The striped hyaena is 
scattered over the country sparsely. The genet and the common 
jackal are fairly abundant. The common ichneumon is rare. The 
zurilla, another purely African species, is found in the south of 
Tunis. The Barhary otter is present in the Majerda and in some 
of the salt lakes. The Tunisian hedgehog is peculiar to that 
country and to Algeria. There is a second species {Erincbcem 
deaerti) which is common to all North Africa. !n the south of 
Tunis, especially about the shats, the elephant-shrew (MoLcroacelidca) 
is found, an animal of purely African affinities. Tunisia does not 
appear to possess the Barbary ape. which is found in Algeria and 
Morocco. Natives of Morocco and of the Sahara oases occasionally 
bring with them young baboons which they assert are obtained in 
various Sahara countries to the south and south-west of Tunis. These 
baboons appear to belong to the Nubian species, but they cannot 
be considered indigenous to any part of Tunis. The porcupine, and 
a large rodent called Ctenodactylua, the jerboa (two species), the 
hare, and various other rodents are met with in Tunisia. The 
wild boar inhabits the country, in spite of much persecution at 
the hands of ** chasseurs.’* The forested regions shelter the hand- 
some Barbary stag, whioh is peculiar to this region and the ad- 
joining districts of Algeria. In the extreme south, in the Sahara 
desert, the addax antelope is still found. The hartebeest appears 
now to bo quite extinct ; so also is the luucoryx, though formerly 
tlieso two antelopes were found right up to the centre of Tunis, as 
was also the ostrich, now entirely absent from the country. In the 
marshy lake near Mater (north Tunisia), round the mountain island 
of Jebel Ashkel, is a herd of over 50 buffaloes ; these are said to 
resemble the domestic (Indian) buffalo of the Levant and Italy, 
and to have their origin in a gift of domestic buffaloes from a 
former king of Naples to a bey or dey of Tunis. Others again 
assert the buffaloes to have been there from time immemorial ; in 
which case it is Very desirable that a specimen should be submitted 
for examination. They are the private jiroperty of the bey, who 
very properly preserves them. Far down in the Sahara, to the 
south of Tunis, the Arabs report the existence of a wild ass, apparently 
identical with that of Nubia. Roman mosaics show representations 
not only of this ass, but of the oryx, hartebeest, and perhaps of 
the addax. The dorcas gazelle is still common in the south of 
Tunis ; but perhaps the most interesting ruminant is tlie inag- 


^ List of Plants commonly met with in northern Tunisia, 


Adonla microcarpay DC. 

Niffdla damaaoena^ L. 

Fumaria apicata, L. 

Ciatua halimifoliua, L. 

SUene ruJMla^ L. 

Oxalia oemua^ Thunb. 

(hranium tvJberoaum, L. 

MeUva aylveatria, L. 
TeirayoTiolobuapurpuretUy Moench. 
RdaimreUm^ Webb. 

Fedia eomueopioBf Gaertn. 
Sdichryaum SUschaa^ DO. 
Centaurea {Seridia), sp. 
^roapernmn Dcdachampi^ Desf. 
Scorwnsra alexamdrinOf Boise. 
Etcbohya hirta, L. 

Stachya, ip. not identified. 
AnagaUia coUina, Schoosb. 
^lonvolmUuB trieolorf L. 
RideMnthua lanaJtm^ DC. 

Fxhimn aerieeum, Vahl. 

Fehium tnarUimm, Willd. 


Lycium europasum, L. 

Solanum sodonioeunu L. 

Cdaia eretica^ L. 

LinarUi, sp. allied to X. reflexa^ 
Desf. 

Linaria triphylla^ L. var. 
Orobanchef sp. 

Trixayo aptda^ Stev. 

Cynmnorium coceineum. 

Plantayn albicana, L. 

Euphorbia aerrala, L. 
Ophryafusca^ Link. 

Ordiia papUioncum, L. 

RomuUa hvlbocodium^ Sebost, and 
Mauri. 

Oladiolua hyzamtimiSf Mill. 
Omithogalum umbdlatum, L. 
Allium roaeumf L. 
Aaphodduajiatuloaus^ L. 

Museum eomoaum^ Mill. 

Arum UaUeuntt MilL 
Lagurua ovatua, L. 


Anehuaa italica, Betz. 

To this list should also be added the common wild tulip, the Italian 
'^y^men, the common scarlet poppy, the fennel, wild carrot, and 
inttiy varieties of thistte, tome of gorgeooa colouring. 


nifioent udad or Barbm sheeps which is found in the sterile 
mountainous regions of south Tunisia. The birds have been 
ably illustrated by Mr Whitaker in the Ibia magazine of the 
British Ornithological Union. They ore, as a rule, common to 
the south Mediterranean region. A beautiful little bird, almost 
peculiar to the south of Tunis and the acUoining regions of Algeria, 
IS a species of bunting {FringUla), called bv the Arabs bu-hainlnl^ 
This little bird, which is about the size of the linnet, has the head 
and back silvery blue, and the rest of the plumage chocolate red- 
brown. It is of the most engaging tameness, teing fortunatelv 
protected by jiopular sentiment from injury. It inhabits the Jerld, 
and extends thence across the Algwian frontier. Among reptiles 
the Egyptian cobra seems to be indigenous in the south, where also 
is found the dreaded horned viper. Some nine or ten other species 
of snakes are presen t, together with an abundance of lizards, including 
the Varanm, and most species of Mediterranean tortoises are re- 
presented. The coasts are very rich in fish, and the tunny fisheries 
of the north are one of the principal sources from which tne world's 
supply of tunny is derived. 

PoptUation , — ^As regards the natives of Tunis at the 
present day, they belong mainly to two stocks, which we 
may roughly classify as tho Berber and the Arab, about 
two-thirds being of Berber and the remaining third of 
Arab descent. But the Berbers of to-day are little more 
than an incomplete fusion of some four earlier and once 
independent stocks. These four divisions taken in the 
order of their assumed priority of invasion or habitation 
are : (1) the ^‘Neande^al ” type, which is found in tho 
districts of tho shats and the adjoining Matmata tableland 
in the soutli, and in the Kroumir country of the north- 
west ; ® (2) ordinary Berbers, dolichocephalous, and of 
brown complexion, found over the greater part of Tunisia, 
especially in the ejist and south centre ; (3) the short- 
headed Berbers, found in i>art of the Matmata country, 
part of the Sahara, the island of Jerba, the Ca]»e Bon 
Peninsula, and the Vicinity of Susa, Kairwan, and Sfax ; 
(4) Berbers of a blond type, that is to say, with a tendency 
to brown or yellow moustaches, brown beard and head 
hair, and grey eyes. These are met with in the west and 
north-west of Tunisia, and in one patch on the coast of the 
Cape Bon Peninsula, near Nabeul. The Arabs of more or 
less unmixed descent are purely nomads. They are met 
with in a long strip of country south of Majorda, between 
the Algerian frontier and the sea-coast north of Susa, also 
inland, to the south-west of Susa, and near Kef ; also in 
another long strip between the vicinity of Sfax on the 
north and the Jerid on the south,' The extreme south of 
Tunis is ranged over by Berber Tawareq * or Tamasheq. 
Berber dialects are still spoken in Tunisia in the island of 
Jerba, in the Matmata country, and in the Tunisian 
Sahara. Elsewhere to a remarkable degree tho Arabic 
language has extinguished the Berber tongue, though no 
doubt in vulgar Tunisian a good many Berber words 
remain. A short vocabulary of tho Berber spoken in tho 
Tunisian Sahara has been published by the present writer 
in the Proceedings of tho Iloyal Geographical Society. On 
the north-eastern littoral of Tunis the population is of 
course very mixed. The inhabitants of the Cajie Bon 
Peninsula show evident signs of Greek blood arising from 
Greek invasions, which began in prehistoric times and 
finished with the dovrufall of the Byzantine empire in North 
Africa. The presence of the Homans, and the constant 
introduction of the Italians, first as slaves, and quite 
recently as colonists, has also added an Italian element 
to the north Tunisian population. But from the fact 
that the bulk of the Tunisian poi^ulation belongs to the 


® “ Father of my friend.” 

’ In this Matmata country are the celebrated Troglodytes, people 
living in caves and underground dwellings now, much as they did In 
the days when the early Greek geographers alluded to them. See " A 
Journey in the Tunisian Sahara,” by the present urtMrkSr, ii|k{|ha C9kp- 
yraphioal Magazine, June 1898. >4^ 

* Tawareq (Tuareg) seems to be the Arab corruption of their tflbal 
name. 
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Iberian section of the Berbers, and to this being no doubt 
the fundamental stock of most Italian peoples, the inter* 
mixture of the Italianized Berber with his African brother 
has not much affected the physique of the people, though 
it may have slightly tinged their mental characteristics. 

The Phoenicians have left no marked trace of their 
presence ; but inasmuch as they were probably of nearly 
the same race as the Arabs, it would not be easy to dis- 
tinguish the two types. Of course Arab and Berber have 
mingled to some extent, though no considerable fusion of 
the two elements has taken place. In fact, it is thought 
by some French students of the country that the Amb 
element will probably be eliminated from Tunis, as it is the 
most unsettled. It is considered that these nomads will be 
gently pushed back towards the Sahara, leaving cultivable 
Tunis to the settled Berber stock, a stock fundamentally 
one with the peoples of Mediterranean Europe. The 
present population of Tunis numbers approximately 
1,925,000, and consists of : — 

Berbers, more or less of pure race, say . . 600,000 

Arabs, „ ,, „ . . 500,000 

Mixed Arab and Berber peoples, say . 500,000 

Moors’* (chiefly the population of the principal 
cities, of mixed Roman, Berber, Spanish, 

Moor, and Christian races, say . . 100,000 

Sudanese negroes and natives of Morocco, 

Tripoli, and Turkey, say . . . . 40,000 

Jews (mostly natives of Tunis, indeed, some 
descended from families settled at Carthago 
before the destniction of Jerusalem) . 60,000 

Europeans (Christians) ' 125,000 

Towm , — Besides the capital, Tunis (population about 
150,000), which has been sufficiently descril^ in vol. xxiii. 
of this Encyclopedia, the next most imi)ortant town of 
Tunisia is prol^bly 8fax, with a present population of 
nearly 50,000. Sfax, 8usa, Kairwan, and most of the 
princi|)al towns have not changed much. Bizerta 
(properly pronounced Ben Zert, the Homan and Qreek- 
Carthaginian Hippo J)iarrhytu9) is situated on the banks 
of a narrow canal, more or less artificial, which connects 
the Mediterranean with a very large and deep salt lake, 
the Lake of Bizerta. Beyond this large salt lake (with 
an area of about 45 square miles) is a smaller fresh- 
water lake, connected with the salt lake by a narrow and 
im|)assablo outlet. The French have determined to make 
Bizerta their second most important naval })ort in the 
Mediterranean. A now* canal has been cut from the 
Mediterranean into the lake ; but this not being wide and 
deep enough, it is projwsed to double the width and ’increase 
the depth. A great arsenal is being established on the 
shores of this lake, out of the reach of any marine artillery 
which could be directed on it from the sea. But the canal 
transit of some two miles from the open sea to the inner 
lake will always remain such a source of risk and danger 
to fleets passing in and out in a hurry, that it is question- 
able whether Bizerta can ever attain a high position as a 
great naval r»ort. 

Kairwan (see also Ency. Brit, vol. xiii.) is a most inter- 
esting city, which still displays the Moorish colour and 
pictur^ueness prevalent before the Europeanization of the 
country. Oafsa, in the south of Tunis, is well worth a 
visit ; it is a most interesting old Homan town, with hot 
springs. Almost all the existing towns of Tunis were 
originally Homan or Romanized Berber settlements ; con- 
sequently the remains of Homan buildings form a large 
part of the material of which their existing structures are 
composed. 

OljtciB of IntereH , — In the first rank of these will prob- 
ably come the Phcenician and Roman antiquities. An 

Of i^ent introduction for tho moat part, consiating (1901) of about 
72,t00 Italians, 87,500 French colonists and soldiers, 12,000 Maltese, 
1000 Orseka and the remainder British, German, Austrian, Ac. 
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ezce&eut museum has been founded at Carthage by the 
White Fathers of Cardinal Lavigerie’s mission. Here may 
be seen many objects illustrating Phoenician art and culture, 
and still more the Homan and Byzantine civilization which 
followed. These objects have b^ obtained from the site 
of Carthage and its vicinity. Near this museum also 
may be seen vast cemeteries — ^Byzantine, Homan, and 
Carthaginian (Phoenician), the order usually beii^ in 
layers, with the Phoenician at the bottom. The site of 
Carthage itself has been hideously vulgarized. On the 
montic^e, where formerly stood the citadel and the 
magnificent palace of the Roman pro-consul, have been 
erected (1) a cathedral in the architectural style of u 
Moorish music-hall;^ (2) a hotel of the most ugly 
description, built by a former Belgian consul as a specu* 
lation; and (3) a “bicoque,” or preposterous chfllet, built 
by General !^ulanger’s son-in-law in theatrical imitation 
of a French “ doijon.” The site of the citadel of Carthage, 
which is seen from far and wide, and overlooks such a 
splendid panorama of gulf, mountain, lake, plain, and 
orchards, has been ruined for a time Until some wise 
iconoclast will remove by an act of force the singularly 
ugly and tasteless erections which disfigure it. At the 
Ikrdo Museum, near Tunis, M. Paul Gauckler, the 
director of the Department of Art and Antiquities in the 
Tunisian Government, has assembled a magnificent collec* 
lion of Carthaginian and above all Homan antiquities, 
esi^ecially Roman mosaics, and has also striven to illustrate 
the Saracenic art of Tunisia. The principal Homan ruins are 
the following the Roman aqueducts in the vicinity of 
Tunis ; the Temple of the Waters on Zaghwau Mountain; 
the great reservoir near Carthage ; the magnificent amphi- 
theatre of El Djem (between Susa and Kairwan), the 
second or third largest in the world ; the ruins of Dougga, 
near Teboursouk (the amphitheatre of Dougga, the 
ancient is a magnificent spectacle) ; the tenqdes, 

bridge, and other ruins of Sbeitla (the ancient Sufetula ) ; 
the i^ths and temples of Feriana (the ancient TJielepte ) — 
the whole route between Feriana in Tunisia and Tebessa 
in Algeria is simply strewn on both sides with Homan 
ruins ; the old houses ^ and other ruins at and near Thala; 
the baths and other ruins of Gafsa ; the old Homan baths 
at Tuzer, El Hamma, and Gabes. There is also an 
interesting Phoenician burial-ground near Mehdia. There 
are other Homan ruins, but scarcely known, in the vicinity 
of Beja and the country of the Mogods. In short, Tunisia 
is as much strewn with Homan remains as is Italy 
itself. 

Saracenic art has perhaps not attained here the high 
degree it reached in western Algeria, Sjiain, and Egypt ; 
still it presents much that is beautiful to see and worthy 
to l)c studied. One of the most ancient, as it is one 
of the loveliest fragments, strange to say, is found at 
Tuzer, in the Jend, the mahrah of a ruined mosque.^ 
There are some very beautiful doorways to mosques and 
other specimens of Moorish art at Gabes. In some 
respects perhaps Kairwan contains what is best worth 
seeing in this way, but unhappily its Saracenic art 
treasures have suffer^ cruelly, firstly, in the vulgarization 
which followed the Turkish occupation, and, secondly, in 
the well-meant but blundering attempts of the Franco- 
Tunisian authorities to restore buildings that were falling 
into ruin. Tunis itself and the Bardo palace near Tunis 
offer some fine specimens of carved and p^ted ceilings, of 

* The idea of Cardinal Lavigerie was that if he built hU cathedral 
as much as possible like a showy mosque, he might induce Arabs tor 
worship there. 

* Some of these old Roman dwellings are aaid stlU to retain their 
roofii. 

^ Of which a reprodnotioii was sent to the Paris Szhibltioa of 1900«' 
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tiles, and of that beautiful naJcAa hadidcL^ or carved stucco 
vrork, wMdi is brought to such perfection in the Alhambra. 
But the visible remains of Saracenic art in Tunis and its 
vicinity are of relatively recent date, the few mosques 
which might offer earlier escamples not being open to 
inspection by Christians. It may be noted, however, as 
a general condition that the native towns and villages of 
Tunisia, where tiiey have not been spoiled by the shocking 
tast<^essnes8 of Mediterranean Europe, are exceedingly 
picturesque, and offer^ exceptional attractions to the 
painter. 

Commeros.— >The commerce of TtmieSa ie thriving under the 
French protectorate, having risen from an annual total of about 
iSl, 700,000 in 1881 to £3,915,119 in 1898 and £4,168,000 in 
1900. During this period the value of British trade with Tunis 
has also risen, though undergoing vacillations at times. It stood 
at considerably over £600,000 in annual value during the year 
1897, and again in 1898. The principal exports are olive oil, wheat, 
esparto grass, barley, sponges, oates, and fish. The imports consist 
mainly of European manufactured goods (especially British cotton), 
machinery, flour, alcohol, and petroleum. The town of Tunis now 
being connected with the sea by a navigable canal, the port of 
Ooletta has lost all its former importance. Excellent ports have 
also been made by the French at Bizerta, Susa, and Sfax. 

/ndtMfries.— The principal industries are agriculture (cultivation 
of cereals, olives, dates, almonds, vines, figs, oranges, roses and 
jasmines for perfume) ; stock-rearing (camels, horses, cattle, sheep, 
goats — horses and cattle are exported to Malta in large numbers) ; 
working of minerals and phosphates ; fisheries, sponge-fishing ; 
pottery-making, leather work, silk -weaving, wool manufacture, 
carpet-weaving, dyeing, and perfume-making. 

Eailways, — ^The ** Bdno-Guelma et Prolongements ** Company 
has constructed and works nearly all the railways of eastern 
Algeria and Tunisia. It has bought the little railway (Tunis- 
Goletta-Marsa) originally constructed by a British company in 
the early 'seventies and then sold to an Italian company. The 
Tunisian railway system consists of (1) a lino from tne Algerian 
frontier to Tunis and Bizerta, (2) a line from Tunis to Ooletta and 
Marsa, (8) a line from Tunis to Zaghwan, (4) a line from Tunis to 
Hammam Idf, Nubeul, Hammamet, Susa, and Kairwan ; and (5) a 
line from Sfax to Qafsa. All but the last-named are worked by the 
Bdne-Ouelma Company, and are well managed. 

Posts and Telegraphs, — The whole of Tunisia is covered with a 
network of telegraph lines, and there are telephones working in 
most of the large towns. The telegraph system penetrates to the 
farthest French post in the Sahara, is connected with the Turkish 
system on the Tripolitan frontier and with Algeria, and by cable 
with Sicily, Malta, Sardinia, and Marseilles. There are about 69 
tel^aph stations, 11 telephone stations, and 246 post ofiices. 

Piaance , — ^The principal bank is the Bauque de Tunisie. The 
coinage formerly was the caroub and piastre (the latter worth 
about 6d.), but in 1891 the French reformed the coinage, sub- 
stituting the franc as a unit, and having the money minted at 
Paris. The values of the coinage are pieces of 5 and 10 centimes 
in bronze, of 50 centimes, 1 franc and 2 francs in silver, of 10 
francs and 20 francs in gold. The inscriptions are in French and 
Arabic. The public debt was consolidated in 1884 into a total of 
£5,702,000. Since 1888 it has been converted into a loan paying 
8} per cent, interest It is guaranteed by France. The weights 
and measures are those of France. The revenue for the year 19j)0 
was £1,456,640, and the expenditure was £1,452,597. The princi- 
pal sources of revenue are direct taxation, stamp and death duties, 
customs, port and lighthouse duos, octroi and tithes, tobacco, salt, 
and gunpowder monopolies, postal and telegraph receipts, and 
revenue from the state domains (lands, fisheries, forests, mines). 
The civil list paid to the bey of Tunis amounts to £86,000 per 
annum, and the endowment of the princes and princesses of the 
beylical family to £31,200 a year more. 

AdministroHon, — From a native's point of view Tunisia still 
appears to be governed by the bey of Tunis, his Arab ministers, and 
his Arab officials, the French only exercising an indirect— though 
a very real— control over the indigenous population (Mahom- 
medans and Jews). But all Christians and foreignerB are directly 
governed by the French ; and the native admimstration is super- 
vised by a large staff of French *'eontr61eurB " and their sub- 
ordinates. All the departments of state have Frenchmen at their 
head, and the larger proportion of the bey's ministers are likewise 
French. France is Erectly represented in Tunisia by a minister 
msident-General, and by an assistant Resident. The French 
Resident-General is the vurtual viceroy of Tunisia. 

^ History . — ^The following facts about the French occupa- 
tion may be noted. The French having, on more or less 
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fictitious pretexts, invaded the country in 1881 (the real 
cause of their invasion being an assurance given oy Great 
Britain at the Conference of Berlin in 1878 that French 
predominance in Tunis would not be unfavourably 
regarded by Great Britain), they contented themselves at 
first with the occupation of various points of the so-called 
regency of Tunis (for Tunis, before the French occupa- 
tion, was practically a fief of the Turkish empire). But 
in 1883 it was decided to undertake a thorough reform of 
the government and administration of the country, and 
from 1884 onwards Tunisia has been practically governed 
by the French minister Eesident-GeneraL Nevertheless, 
the Bey (Prince Sidi Muhammad, who succeeded his 
brother in 1882) continues to reign in a measure over his 
native^ subjects, and is the ostensible head of the Govern- 
ment in their eyes. On the whole French control over the 
country has been indirectly and wisely exercised, so that 
the benefits of French rule have hitherto been much more 
apparent than tlie exercise of the firm hand that has put 
an end to Oriental corruption. In the last two or three 
years of the 19th century, however, an agitation sprang up 
among the French “colonists” for a government which 
should be less that of the benevolent despotism carried on 
by the present triumvirate of the French minister of 
foreign affairs, the French minister Resident, and the 
Bey of Tunis, than a kind of constitutional or parlia- 
mentary control, by which the small body of French 
colonists are to direct and control the administration. In 
short, some 10,000 French settlers would like to turn 
what is practically analogous to an English Crown colony 
into one with representative institutions. Such a policy 
might have much to recommend it in a coimtry like West 
Australia, where the native population is very s^jarse, 
but in a country like Tunis, where there are 1,800,000 
Mahommedan Berbers and Arabs as compared with 125,000 
Christians, such a proposition is altogether another matter, 
and would lead to very serious troubles, as has been the 
case in Algeria. Sooner or later the ^)Osition of the 
puppet prince must become a superfluity, but Tunisia 
must continue to be governed despotically, wisely, and 
well by a single French viceroy or pro-consul, until 
perhaps some distant epoch when the Arabs and 
Mahommedanism have jointly disappeared, and the great 
mass of the Berber population of Roman Africa has 
abandoned its fatal connexion with the East, and returned 
to that community of European nations to which by blood 
and afi[inities it belongs. 

Besides the list of works given at the conclusion of the article on 
Tunis in vol. xxiii., may be added the two im^Mirtaiit articles on 
Tunisia in Nos. 22 and 23 of the Jdevuc OMrale des Science (30th 
November and 15th December 1896), Paris ; and the still more 
important La Tunisie Framjaisey in two volumes, a Government 
publication (Berger, Levrault et Cie., Paris, 1896). An article on 
the “Tunisian Sahara, the Tunisian Cave-Dwellers, and Berber 
Languages, "Ac., by the writer of the present article, was published 
in the Geographical Journal for Juno 1898. Other articles by the 
same author appeared in the Graphic during the years 1899, 1900, 
and 1902. An interesting dissertation on the question of the 
Berber race appears in Professor A. H. Keane's Man, Past and 
Present, Numerous other works in English and French have been 
published on Tunis from the tourist's point of view, but they are 
for the most part lackiim in accuracy or novelty of observation. 
VAfrique Romainey by Gaston Boisbirr, is a picturesque but 
somewhat superficial aperpA of the principal Roman ruins. 

[ SdlaminbOy by Flaubert, ought always to be read by those who 
visit Carthage and Tunis. It was mainly written at La Marsa, 
near Carthage. (n. H. J.) 

Tunnelling.— Progress has been made in the 
methods of coohng and ventilating tunnels, in the 
details of drilling machines, and notably in the use 
of shields for sub-aqueous and soft-ground tunnels. 

I The Simplon railway tunnel in the Alps, near the 
Simplon Pass, begun in August 1898, will have a length 
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of about 12^ miles, or one-third greater the St 
Oothard tunnel. A novel method is introduced 
in the use of two parallel bores (56 feet a^rt, 
connected at intervals of 660 feet by oblique 
galleries), which will greatly facilitate ventilation, and tend 


to incr^eased economy and rapidity of construction. One 
bore in the first instance, and as soon as required by the 
traffic the other also, will be made large enough for a 
single-track railway. It was expected riiat the first would 
be completed in 1904. The aggregate contract cost of 



Fio. l.<-BoAtoQ Sobway, Snt and second phases. 


the two (not including track) is about X2, 7 50,000. The 
rock consists of margarite, chalk, gneiss, mica, and gyp- 
sum. The rock in the middle of the tunnel will probably 


have a maximum natural temperature of 120*' F., which 
during construction will be lowered to a maximum of 
80” F. by very ample ventilation and cold water sprays. 



Fto. 2.—Baston Sabway, third phase. 


Electric prop^sion of trains is proposed, to prevent vitia- 
tion of ^e air and to lessen the corrorion of metal, which 
has been so great in other tunnels. Alfred Brandt, the 
directing engineer on the north end, a man of great 
ability, whose drills have been used with much success, 
died in November 1899, and his place was taken by 
Colonri Edward Locher, The directing engineer on riie 
south end is Carl Brandau. 

Among other recent rock tunnels may be mentioned 
the Tequixquiac, for draining the valley of Mexico, 


6 miles long, about 14 feet diameter, through sand- 
stone and other rocks, costing about 86,760,^0; the 
Albula, through a granite ridge of the Bhsetian Alps, for 
a single-track narrow-gauge railroad, 3*6 miles long; 
tunnels on the Dore and Chinley Bailwa^, near Totley 
in Derbyshire, over 3*5 miles long, largely in shide ; Cow- 
bum, over 2 miles long, shale and harder rock, each 27 feet 
wide and 20*5 feet high inside ; the Cascade on the Great 
Northern Railway, state of Washington, 2*5 miles long, 
24 feet high by 20 wide, through shattered granite^ 
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Fia. 3.— Baiiton Subway, longitudinal vertical section through shield. 


costing about (3,000,000 ; the Soram, on the Trans- | through soft rock ; the tail-race tunnel for the Niagara 

Falls Water Power Company, 1*3 mile long, 
19 feet Wide and 21 feet high, through argil- 
laceous shale and limestone, costing about 
(1,250,000; the narrow-gauge single-track 
electric railway tunnel from the Eiger 
Glacier to near the summit of the Jungfrau, 
about 6 miles long, 3*6 metres wide and 3*8 
metres high ; portions of the Rapid Transit 
Railroad in Park Avenue and Upper Broad- 
way, New York, aggregating about 3*5 miles 
in length, 25 feet wide by 18 feet high, 
mostly through gneiss. 

The use of compressed air in the Hudson 
River tunnel by D. C. Haskin (in 1880 and 
succeeding years), and the use of 
annular shields and cast-iron lined gnuad 
tunnel in constructing the City tumwU 
and South London Railway by wltbina 
Greathead (1886 to 1890) became 
widely known, and greatly influenced sub- 
aqueous and soft-ground tunnelling there- 
after. The pair of tunnels for the City and 
South London Railway, from near the 
Fio. 4— Fteli Mitropolitain Tunnel, longitudinal horizontal section. Monument tO Stockwell, a distance of about 

Oaucasus Railway, for double track, 2*47 miles long, [ 3J miles, from 10 feet 2 inches to 10 feet 6 inches 
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interior diameter, were oonstracted mostly in clay and 



gravel a timber beading 
which the shidid was pushed. The reported total cost 
was £840,000. Among the tannels constructed after the 
City and South London work was well advanced, lined 
with cast-iron segments, and constructed by 
means of annular shields and the use of 
compressed air, were a further extension of 
the Hudson Biver tunnel, through silt, 2000 
feet, between 1888 and 1891, when work 
again stopped for lack of funds; the St 
Clair, from Sarnia to Port Huron, 1889-90, 
tiirough clay, and for a diort distance 
through water-bearing gravel, 6000 feet, 18 
feet internal diameter; and '^the notable 
Blackwall tunnel under the Thames, through 
clay and several hundred feet of water- 
saturated gravel, 1892-97, about 3116 feet 
long, 24 feet 3 inches in internal diameter ; 
the shield, 19 feet 6 inches long, contained a 
bulkhead with movable shutters and other 
important features foreshadowed in Baker’s 
proposed shield (see Eney. Brit, y 61. xxiii 
p. 625). Numerous tunnels of teall dia- 
meter have been similarly constfuctod in 
London and Glasgow lor electric and cable 
ways, dec., one under the Mersey above liver- 
pool for water-pipes, one under the East 
tover in New York for gas-pipes, several for 
sewers in Melbourne, and two under the 
Seine at Paris for sewer siphons. Shields about 23 feet 
diameter were used in constructing statiogs on the Central 


subway on Tremont Street Each hydraulic press of the 
shield reacted against a small continuous castiron rod 
imbedded in the brick arch. Among the^ important 
masonry tunnels built in Paris by the aid of roof- 
shields are: the Collecteur de Clichy (extra-mural), 
1896-97, about 1*1 mile long, 6 metres wide, 5 metres 
high ; the prolongation of the Orleans railway under the 

sswwpwiywp sijB: wjs; ^ ^ 



London Bailway, and one 32 feet 4 inches in diameter 
and only 9 feet 3 inches long on the Clapham extension 
of the City and South London Bailway. 
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Fio. 7.— Fkris M^tropoiitaln Tunnel, leeUon tbrongh thleld. 

The Baltimore (U.S.A.) Belt Bailroad tunnel under 
Howard Street, about 1*4 mile in length, for a double- 
track railway, through sand and clay, was built 
mostly by the crown -bar method of timbering, 
in 1890-93; it is notable on account of an 
attempt to tunnel by means of a roof-shield 
running cm side-walls previoody made. In 1896 this 
method with a roof-shield (extmor diameter 29 feet 4 
inches) was succesrfally used on a portion of the Boston 


quays south of the Seine, between the Austerlitz station 
and the Quai d’Orsay, in 1898-99, interior width 8 to 9 
metres, with a height of about 5 metres above the rail ; 
and a portion of the M4tropolitain railway system from the 
Porto de Vincennes to the Porte Maillot, with branches, 
1898-1900, 7*1 metres wide, 5*2 metres 
high inside. In the Orleans tunnel the 
shields moved on side-walls previously con- 
structed, as in Boston. In the other two 
they moved on timber platforms with steel 
rails, the under portions of the tunnels being 
made by underpinning. In all the shields 
were pushed from the strongly-braced ribs 
of the masonry centres. The Thirty-ninth 
Street sewerage tunnel in Chicago, through 
clay and quicksand, about 2 miles long, has 
an internal diameter of 20 feet. The fields 
are pushed from a wall 8 inches thick of 
oak plank surrounding the brick walls (18 
inches thick) of the sewer. The East Boston 
tunnel, the first example of a shield-built 
monolithic concrete arch, from the Boston 
subway under the harbour to East Boston, 
is 1*4 mile long, of which 1 mile is to be ex- 
cavated (be^n October 1900) by tunnelling 
with roof-shields about 29 feet wide and 12 
feet 6 inches long through clay containing 
some pockets of sand and ^v^ Some 23 
miles of water- works brick-lined tunnels 
have been built since 1864 in clay under the Great Lakes, 
without the use of shields, but the more recent ones with 
the use of compressed air. The latest Cleveland tunnel, 
9 feet interior diameter, was built at the rate of 17 feet 
per day, and cost about $18 per foot 


See latest editions of Simm’s and of Drinker’s Tunnellmgi 
Paris editions of LegonSs and of Philippe on Le Btmdter; 4th 
and 7th AnnwU JttpSrti Boatm Transit Cmmiatitin, 

(h. a. a) 
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Tuffittally a market town and railway station, in the 
North-Western parliamentary division of Staffordshire, 
England, 4 miles north-west of Stoke. The Victoria 
Institute was erected at a cost of £15,000, and in 1891 a 
public free library was accommodated in the institute 
buildings. Public baths were opened in 1890, and a drill 
hall was built in 1895. There are many collieries, iron- 
works, and potteries in the immediate neighbourhood. 
Population (1891), 17,112; (1901), 19,492. 

Tiipp0ri Sir OhariM, Baet. (1821 ), 

British colonial statesman, son of the Bov. Charles 
Tupper, D.D., was born at Amherst, Nova Scotia, on 2nd 
July 1821, and was educated at Horton Academy. He 
afterwards studied for the medical profession at Edin- 
burgh University, where he received the diplomas of 
M.D. and L.R.(J.S. In 1855 he was returned to the 
Nova Scotia Assembly for Cumberland county. In 1862 
he was appointed, hy Act of Parliament, governor of 
Dalhousie College, Halifax; and from 1867 till 1870 he 
was president of the Canadian Medical Association. Mr 
Tupper was a member of the Executive Council and 
provincial secretary of Nova Scotia from 1857 to 1860, 
and from 1863 to 1867. He became prime minister of 
Nova Scotia in 1864, and held that office until the Union 
Act came into force on ist July 1867, when his Govern- 
ment retired. He was a delcgsite to Great Britain on 
public business from the Nova Scotia Government in 1858 
and 1865, and from the Dominion Government in March 
1868. Mr Tupper was leader of the delegation from 
Nova Scotia to the Union Conference at Charlottetown 
in 1864, and to that of Quel)ec during the same year; 
and to the final Colonial Conference in London, which 
assembled to complete the terms of union, in 1866-67. 
On thiit occasion he received a patent of rank and pre- 
cedence from Queen Victoria as an executive councillor of 
Nova Scotia. He was sworn a member of the Privy 
Council of Canada, Juno 1870, and was president of that 
body from that date until 1st July 1872, when ho was 
appointed Minister of Inland Kevenue. This office he held 
until February 1873, when lie liecame Minister of Customs. 
His colleague, Sir John A. Macdonald, the first premier 
of the Doihinion House of Commons, resigned at the 
close of 1873, and Mr Tupper retired with him ; but on 
Sir John’s return to |)OW’er in 1878, Mr Tupj>er became 
Minister of Public Works, and in the following year 
Minister of Hallways and Canals. At this time he was 
made K.C.M.G. Mr Tupper was the author of the 
Public Schools Act of Nova Scotia, and had been 
largely instrumental in moulding the Dominion Con- 
federation Bill and other important measures. Sir 
Charles represented the county of Cumberland, NoVa 
Scotia, for thirty-two years in succession — first in the 
Nova Scotia Assembly, and subsequently in the Dominion 
Parliament until 1884, when he resigned his seat on 
being appointed High Commissioner for Canada in 
London. He was appointed by the Dominion Govern- 
ment Executive Commissioner for Canada to the Antwerp 
Exhibition of 1885 and the Colonial and Indian Exhibi- 
tion of 1886, of which also he was appointed Boyal 
Commissioner by Queen Victoria. Shortly before the 
Canadian Federal elections of February 1887, Sir Charles 
re-entered the Conservative cabinet as Finance Minister. 
By his efforts the Canadian Pacific Bailway was enabled 
to float a loan of $30,000,000, on the strength of which 
the line was finish^ sevei^ years before the expiration 
of the contract time. He resigned the office of Finance 
Ministw in May 1888, when he was reap|x>inted High 
Commissioner for the Dominion of Cana^ in London. 
Sir Charles was designated one of the plenipotentiaries of 


her Majesty Queen Victoria to the Fisheries Convention 
at Washington in 1887, the result of which conference 
was the signing of a treaty in February 1888 — subject to 
ratification — for the settlement of the matters in dispute 
between Canada and the United States in connexion with 
the Atlantic fisheries. He was created a liaronet in 
September 1888. When the Dominion cabinet, under 
Sir Mackenzie Bowell, wras reconstituted in January 1896 
Sir Charles Tupper accexited office, and in the following 
April he succeeded Bowell in the premiership. On 
both patriotic and commercial grounds he urged the 
adoption of a preferential tariff with Great Britain and 
the sister colonies. At the general election in the ensuing 
Juno the Conservatives were severely defeated, chiefly on 
the question of the Manitoba Homan Catholic schools, 
and Sir Charles Tupper and his colleagues resigned, Sir 
Wilfrid Laurier becoming premier. The Conservative 
party now gradually became more and more disorganized, 
and at the next general election, in November 1900, they 
w'ere again defeated. Sir Charles Tupi^cr, who had long 
been the Conservative leader, sustained in his own con- 
stituency of Cape Breton his first defeat in forty years. 

Tupper, Martin Farquhar (1810-1889), 

English writer, the author of Proverbial Philoeophy^ 
was bom in London, 17th July 1810, being the son of 
Martin Tupper, a distinguished medical practitioner, who 
came of an old Huguenot family, another branch of which 
settled in the United States. He was educated at 
Charterhouse and Christ Church, Oxford, where he gained 
a prize for a theological essay, Gladstone being second to 
him. He was called to the bar at Lincoln’s Inn, but never 
practised. He began a long career of authorship in 1832 
with Bojcm Poesis^ and in 1838 he published Geraldine^ 
mud other Poeme^ and for fifty yevirs was fertile in produc- 
ing both verse and prose; but his name is indissolubly 
connected with his long series of didactic moralizings in 
blank verso, the Preyverhial Philosophy (1838-67), which 
for about twenty -five years enjoyed an extraordinary 
|K>pularity that has ever since been the cause of persistent 
satire on the part of literary critics. The first }>art was, 
however, a comiiarative failure, and N. P. Willis, the 
American author, took it to be a forgotten work of the 
17th century. The uninspired character of Tapper’s 
l>oetry is indubitable, and the critics who have made 
his name a butt were so far justified ; but the Pro- 
verhial Philosophy^ though now unread, w’as full of 
a perfectly genuine moral and redigious feeling and fre- 
quently of apt and striking expressions, together with an 
easy flow of language, which accounted quite naturally 
for its success among readers to whom tlio subtleties of a 
higher order of poetry would never appeal. A genial, warm- 
hearted man, Tapper’s humane instincts w*ero generally in 
the right direction, and he esiwused many reforming move- 
ments which deserved and obtained success. He was a 
patriotic Briton, an early supporter of the Volunteer 
movement^ and did much to promote good relations with 
America. He was also a mechanical inventor in a small 
way. In 1 886 he published My Life as an Author ; and 
on 29th November 1889 he died at Albury, Surrey. 

Turbinas, Staam. Bee Engines ; BteatfL 

Tuiml,a province of Hussian Central Asia, formerly 
part of the Kirghiz Steppes, now one of the four provinces 
of the general - governorship of the Stepi)es, bounded 
by Uralsk and Orenburg on the W. and N., Akmolinsk 
on the E., and Syr-darinsk and the Sea of Aral on the 
S. It has an area of 176,219 square miles, and its 
population, which was estimated at 323,110 in 1882, was 
453,123 (domiciled only) in 1897, of^ whom 215,511 
were women, and only 19,527 lived in towna The 
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popoktion is still mainly composed of Kirghiz, but 
Kussians have immigrated in large numbers, and they 
were estimated at 21,600 in 1890 and about 30,000 in 
1897. The province is divided into four districts, the 
chief towns of which are Turgai (1180), which is also 
the capital of the province, and stands off the caravan 
road from Tashkend to Orsk, Ak-tube (2840), a fort, in 
the dbtrict of Iletsk, Irghiz (1536), and Kustanai (14,065), 
in the Nikolaievsk district, a prairie town wUch has 
grown with great rapidity. Agriculture is mainly car- 
ried on by the Russian settlers in the Nikolaievsk district, 
where the croi)s (chiefly wheat and oats) do not suffer so 
much from droughts as they do elsewhere. But the 
Kirghiz are also beginning to cultivate the soil, and in 
19C^ there were in all 612,200 acres under cereals. The 
average yield in 1895-99 was : rye, 19,800 cwt. ; wheat, 

933.000 cwt. ; oats, 226,000 cwt. ; barley, 22,000 
cwt.; all cereals, 1,115,000 cwt; also 22,000 cwt of 
I)otatoes. Cattle-breeding is the leading occupation 
of the Kirghiz, and in 1896 there were in the province 

682.000 horses, 332,000 horned cattle, 1,605,000 sheep, 
about 128,000 goats,iand 149,000 camels, these last being 
kept by the nomads both for their own personal use in 
moving about from place to place and for the transport of 
goods between Bokhara, Khiva, and Russian Turkestan. 
Cattle-breeding, however, suffers greatly from the snow- 
storms, which destroyed in 1879-80, 42 |)er cent, of all 
the herds, and in 1890-91, 48 j)er cent, of the horses, 
one-third of the horned cattle, sheep, and goats, and 22 
per cent, of the camels. Considerable quantities of 
cattle and various animal products are exported to Oren- 
burg, Orsk, and Troitsk, and to Ust-Ui and Zverinogo- 
lovsk, where large fairs are held. Hunting continues 
to keep its importance. There are a few oil-works, 
tanneries, and flour-mills, and among the Kirghiz the 
making of carpets and felt goods is widely spread. Edu- 
cation is a little more advanced than in the other Steppe 
provinces ; the system of “ migratory schools ” has been 
introduced for the Kirghiz. 

See Ya. Talfkkoff, T/if Turgai Province, 1896 ; Dohrobmye- 
LOVF, OatUe-breeding in Turgai, 1895 (both Ruasiau). 

(P. A. K.) 

TurlHp a city of northern Italy, formerly capital 
of Piedmont and the Sardinian states, and of Italy 
until the removal of the seat of government to Florence 
in 1865. It is now capital of the province of the same 
name, and headquarters of the first Italian army cori)s. 
Its geographical position is excellent : built upon alluvial 
soil at a short distance from the Alps, it stands upon 
two rivers, the Dora to the north, running from west 
to east, and the Po to the west, running from south to 
north. The area of the city is 4155 acres, and its octroi 
circle measures nearly 9 miles. The streets and avenues, 
almost all of which are straight, cut each other at right 
angles, forming blocks of houses called ** islands.” In 
1899 the pop^ation numbered 366,055, including the 
garrison 8500 strong. The marriage returns show that 
only 3 per .cent, of the population are unable to read or 
write. The birth-rate is 21*7 and the death-rate 17*57 
per thousand. The avemge length of Hfe is 45 years. 

For administrative purposes the city is divided into 
two municipal police sections and into seven govern- 
ment districts or maruiamenti. The military organ- 
ization is proportionate in importance to the strategical 
position of Turin near the French frontier. There 
is a military arsenal with laboratories, a military 
academy for artilleiy and en^neer officers, a war 
school, and a military hospital. Im{)ortant new 
churches built since 1870 are : Santa Maria Ansiliatrice 


and San Qiovanni Evangelista, both the work of the 
Salesian Order, founded by Dom Bosco ; San Gioacchino ; 
the Sacro Cuor di Maria, in which is preserved one of the 
ehefi^oewvre of modern Italian sculpture, ” Christ on the 
Gross,” by Pietro Ganonica ; Nostro Signore della ^ute, 
still unfinished. The finest theatres are the Reggio and 
the Carignano, but several minor ones exist. Fom 
public arcades have been built, namriy, the Galleria 
Geisser, the Galleria Subelpina, the Galleria Nazionale, 
and the Galleria Umberto I.; the three former in the 
centre of the city, and the latter in the working-class 
quarter of Porta Palazzo. The Po is spanned by four 
bridges, and the Dora by six. The princiiml public monu- 
ments are those to Oavour (by Dupr4), to Carlo Alberto 
and Emanuele Filiberto (by Marochetti), to the Duke of 
Genoa (by Balzioo), to Garibaldi (by Tabacchi), to 
Lamarmora (by Grimaldi), to Manin (by Vela), to Victor 
Emmanuel II. (by Pietro Costa). An equestrian monu- 
ment to Prince Amadeus of Savoy (by Calandra) was 
inaugurated in May 1902. It is one of the most suc- 
cessful pieces of modern Italian statuary. Other im- 
]>ortant monuments are those commemorative of the 
Mont Cenis tunnel, and the magnificent “Standard- 
bearer ” (by Vela) in honour of the Sardinian army. 
The Mole Antonelliana, built by Alessandro AntoneUi, 
is the most important example of modern architecture 
in Turin. It belongs to the municipality, and is used 
for the Risorgimento Museum. It is the highest brick 
edifice in Europe, its summit being 510 feet above 
ground. In addition to the Royal Albertine Academy, 
the Turin museums and galleries include the Royal 
Pinacoteca, containing important works of the Pied- 
montese schools and Vandyck’s famous picture, “The 
Sons of Charles I.” ; the Museum of Antiquities, 
notable for its collection of Egyptian antiquities ; the 
Civic Museum, divided into two sections of fine arts 
and art applied to industry; the royal armoury, one 
of the most complete in Europe ; the museums of 
looiogyy geology, and mineralogy; and the museum of 
artillery. There are several li^aries, including the 
national, the civic, and the royal, the latter containing a 
collection of 40,000 medals and coins. The Turin Obser- 
vatory is situated in the Palazzo Madama, formerly the 
seat of the Italian Senate. In regard to education Turin 
holds one of the first places in Italy. Its university, 
attended by 2700 students, comprises all the faculties. 
New and splendid buildings, erected in the Valentino 
Gardens, include the university buildings proper, phy- 
sical, chemical, anatomical, and pathological lalwratories. 
Turin possesses, besides a school of practical engineering, 
an industrial museum, a school of veterinary medicine, 
a free school of agriculture, a botanical garden, numerous 
hospitals, a psychiatrical institute, an obstetrical institute, 
a laboratory of }x>litical economy, three lyceums, six gym- 
nasiums, a technical institute, and six technical schools, 
one of which is for women. The municipal elementary 
Bchc^ls count 701 classes with 30,000 pupils. There are 
40 infant asylums. Four daily political newspapers are 
published in Turin, besides 130 periodicals of varioua 
kinds. Musical education is car^ for by the Liceo 
Musicale, while fine arts and annual art exhibitions are 
promoted by a special society and by the Artists* Club. 
S^rt and athletics are furthered by several cycling clubs 
with two velodromes, an automobile club, a zootechnical 
society, and a racing society ; a ground for the game of 
})aUone; a skating rink, two lawn-tennis clubs, a large 
rifle range, several athletic clubs, including an Alpine 
Club which, founded in Turin, haa spread throughout 
Italy; a rowing club and several canoe dubs, whidi 
organize frequent regattas on die Po. There are more 
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than twenty lines of electric trams worked by two com- 
panies. The total length of tramway lines is about 58 
miles. Nine lines of steam tramway start from the city, 
thmr leng& within the octrm circle teing 11 miles. 

The indoitries comprise metallurgy, maohine-making, chemicals, 
•nk and cotton weaving, tanning; and leather-working. The 
application of electricity is widely developed on account of the 
proximity of Alpine valleyB rich in torrents. The number of 
persons employed in industries is 26,171, of whom 23,147 are 
adults (17,132 men and 6016 women), and 8024 minors (2487 
males and 637 females). 

Among the hospitals is that called by the name of its founder, 
Cottolengo, a vast institution providing for more than 5000 
rsons ; there are also the Ospeidale Maggiore di San Giovanni, 
e Ospedale Mauriziano, and many otlmr hospitals for special 
diseases, as well as asylums and charitable institutions of all kinds. 
Few Italian cities are so well provided as Turin with institutions 
for the needy and afSictod. In regard ta sanitation, Turin has 
reconstructed the old Quarters in order to admit light and air to 
the most densely-populated parts, and is completing its sewers on 
the most modem systems. An artificial ice company has provided 
the city with moat storage rooms, a necessity of warm climates ; 
the supply of drinking water, furnished by two aqueducts, is being 
increased by the addition of a third. The municipal budget for 
the year 1900 balanced with the revenue and expenditure of 
14,164,803 lire. The principal sources of revenue are direct taxes 
and the octroi, which together produce more than 10,000,000 lire. 
Avenues derived from municipal properties and from municipal 
services yield 1,600,000 lire. Expenditure comprises 2,469,680 
li^ of general outlay, 2,364,000 lire for police and sanitation, 
3,157,944 lire fur public works, 1,786,940 of interest on the 
municipal debt, 854,710 lire of sinking fund, 2,643,896 lire for 
education, and 425,712 lire for worship and charity. Municipal 
properties arc valued at 34,482,098 lire as against a debt of 
33,150,771 lire, including 24,000,000 lire consolidated debt. 

Though the opening of the St Oothard tunnel exercised a pre- 
judicial influence upon the traffic of the network of railways of 
which Turin is the centre, by dlmiuishing trade with France, the 
new agreement with the St Gothard railway and the opening of 
the Simplon tunnel will compensate these disadvantages. Trade 
has been facilitated by the opening of telephonic communication 
with Novara, Milan, Como, and Pinerolo. Similar communica- 
tion has lately been opened with Rome, Modane, Lyons, Paris, 
and with the chief Swiss towns. Within the last twenty-five 
years of the 19th century, the activity of the Turinese succeeded 
In neutralizing the effect of the transfer of the canital to Florence 
and Rome. Since 1864 its population has nearly doubled, and 
the city, in virtue of its transformation into an active centre of 
trade and industry, has become eminently modem and progressive. 

Among the surroundings of Turin the Hill of Superga (2300 
feet above the sea) merits special mention. Victor Am^eus II. 
erected thefe a votive basilica in memory of the liberation 
of Turin from the French in 1706. King Charles Albert and 
other kings and princes of the Savoy dynasty are buried in the 
crypt. Not far from Turin are also the castles of Moncaliori, 
Stupinigi, Rivoli, Racconin, Agl^, Venaria, and the ancient 
monastery of the Sagra di San Michele (753 metres above sea- 
level). The last named is interesting archseologically, and 
famous for its view of the Alps as far as the beginning of the 
Lombard jdain. (a. Fe.) 

TurkMtaini a geographical term for a vast region 
in Central Asia, which, after excluding from it the Chinese 
province of Ku\ja and the Turkestan khanates of 
Afghanistan, may conveniently be divided into (1.) Western 
Turkestan, and (II.) Eastern or Chinese Turkestan. 

1. Western Turkestan. 

This country as a whole was fully described in the 
corresponding section of the article on Turkestan in the 
ninth edition of this work, and all that is now required 
is an account of the economic conditions of the various 
I>olitical divisions. These are: — (1) the vassal states of 
Bokhara and Khiva ; the Russian provinces of (2) Turgai, 
Akmolinsk, and Semi{^tinsk, forming part of the 
general-governorship of the Steppes ; (3) Semiryechensk, 
Syr-dariinsk, Samarkand, and Fergane^ composing the 
general-governorship of Turkestan; and (4) the Trana- 
caspi^ region, l^ese are all treated under their re- 
spective brings, and those provinces which are included 


in the general-governorship of the Steppes are dealt with 
collectively under that h^. Consequently it is only 
necessary here to deal collectively with the provinces com- 
prised in the general-governorship of Turkestan. Ilie 
following table shows area and population of these at 
the census of 1897. It should be not^ that Syr-dariinsk 
includes the Amu-daria district, which was formerly a 
separate province. 


Province. 

Area, 

Hquare Miles. 

Domiciled 

Population, 

1807. 

Density ner 
square Mile. 

Samarkand . . ' 

26,627 

857,817 

32 

Fergana . . . : 

35,654 

1,560,411 

43 

Semiryechensk . | 

152,280 

990,107 

7 

Syr-dariinsk . . j 

194,853 

1,479,848 

7 

Total . . ; 

L 

409,414 

4,888,183 

12 




Notwithstanding immigration, the Russians still con- 
stitute a very small proportion of the population, except 
in the province of Semiryechensk, where the Cossacks, 
the peasants, and the artisans in towns number 130,000, 
and, with 10,911 Russian troops, constitute 14 per cent, 
of the aggregate population. The only other province 
containing any considerable number of Russians at all is 
Syr-dariinsk, where there are about 10,000 Russian 
settlers (less than 1 per cent, of the population). About 

12.000 Russians are settled in Bokhara and a^ut 4000 
in Khiva. 

There are several populous cities in Russian Turkestan. 
Its capital, Tashkend, in the Syr-daria province, had 
156,414 inhabitants in 1897, and other cities of import- 
ance are Samarkand (54,900) in Zerafslian, Marghilan 
(36,592 in Old Marghilan, and 8977 in New Marghilmi) 
in Fergana, Khojent (30,076) in Syr-daria, Kokand 
(82,054X Namangan (61,906), and Andean (46,680) in 
Fergana. 

Edveation , — In the way of education nearly everything 
has still to be done. In 1899, of middle schools, there 
were only four gymnasia and pro-gymnasia for boys and six 
for girls (346 pupils), one real school (50 pupils), two 
girls’ schools of the Institutions of the Empress Marie 
(207 pupils), one corps of cadets, and one teachers’ semin- 
arium (148 pupils). Of primary schools there were 105, 
with 4305 pupils in the Russian schools, and about 

95.000 pupils in 6400 Mussulman schools. A technical 
school and an experimental agricultural station with a 
school have been ojiened at Tashkend. 

Pursuits . — Agriculture and horticulture are the main 
pursuits of the settled po])ulation, wliile the nomad 
Kirghiz are chiefly engaged in cattle-breeding. Both 
agriculture and horticulture are conducted in an excellent 
manner and with good results. 

The only statistics available showing the area cultivated and 
the yield per annum are those for ^miryechensk. However, 
^proximate estimates for the crops of 1888-89 in the four 
Turkestan provinces are:— rye, 136,000 owt. ; winter wheat, 

6.714.000 owt. ; spring wheat, 7,534,000 owt. ; oats, 1,138,000 
cwt. ; millet, 2,570,000 cwt. ; rice, 4,124,000 cwt. About 

2.500.000 cwt. of **jugara" and some Indian corn must be added. 
Grain is consequently exported to Bokhara and Khiva, while the 
Transcaspian rerion has to import it. Considerable quantities 
of melons and sorts of veffotables, as also various sorts of 
haricots and oliMigineous seeas, are grown by the natives; 
also the sunflower and the poppy (for oil) by the Russians. 
Garden culture stands at a high level. Since the Russian 
occupation progress has been made in certain branohes of 
agriculture, notably in cotton-growing ; but though efforts are 
being put forth to extend the area irrigated, and though 
ambitious schemes have been drawn up^ for the irrigation of 
the Famine Steppe, some Russian authorities consider that the 
native system of irrigation, taking in an area of some 3,982,000 
acres, is not so well maintained now as before the advent of the 
Russians. The improved results obtained in cotton-growing have 
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been chiefly brought about by the introduction of the American 
cotton-tree. At the sanie time a much larger area has been 
planted : vhoroae in 1883 only some 1300 acres were under 
cotton, in 1901 the trees covered nearly 719,500 acres. In 
1900 the crop yielded 1,083,000 cwt. in Fergana alone, and 
over 1,590,0(^ cwt. in the four provinces, besides 2,882,000 
cwt. in Khiva and 1,451,000 cwt. in Bokhara; over 800,000 
cwt. of dressed cotton was obtained in 1899, of which from j 

500.000 cwt. to 700,000 cwt. was exported. Twenty- four steam 
cotton-dressing works are now in operation, and ninety in which 
water is the motive power. Wheat and rice of better quality 
are now grown. Perhaps the most characteristic feature of 
Turkestan agriculture is the variety of crops grown other than 
cereals and fodder plants. Kiinjiit (for oil), lucerne, madder, tobacco, 
rice, melons, water-melons, cucuniliers, onions, and fruit-trees*- 
chiefly the apricot, plum, pistachio, mulberry, nut, and pome- 
granate — are all widely cultivated, and fhiit and vegetables eaten 
with broad form a substantial part of the food of the population. 
Successful attempts have also been made to introduce beetroot 
for the making of sugar. Soriculture was formerly a very im- 
Twrtant industry, but about 1885 the silk-worms were att^ked 
by disease, ana tlie production of silk almost ceased. The 
industry is beginning to revive, and it is estimated that some 

30.000 cwt. of raw cocoons are obtained annually. The vine, 
which was formerly grown only for its fruit (130,000 cwt. 
of currants, 600,000 roubles* worth, are exported annually), is 
being cultivated for wine also, of which about 270,000 gallons 
are obtained annually. Cattle-breeding is extensively carried on, 
aud the estimates for 1898*99 give 548,000 camels, 1,681,000 
horses, 78,000 donkeys, 1,571,000 horned cattle, and over 

11.500.000 sheep and goats, to which 1,000,000 horses, 300,000 
camels, 700,000 cattle, and 7,000,000 sheep in Bokhara must 
be added; Nothing has been done to develop the not incon- 
siderable mineral resources of Turkestan. In 1899 some naphtha 
and about 30,000 cwt. of asphalt were obtained in Fergana, 
besides some 6000 tons of ocaf, chiefly in Samarkand, and small 
quantities of gold, copper ores, and sulphur. About 600,000 
cwt. of salt were raised in Turkestan and Transcaspian in 1899. 

Railways — The Transi^aspian Kailway now connects Turkestan 
with Krasnovodsk on the Caspian Sea. Its length, vid Merv, 
Ghaijui on the Amu, and Boknara to Samarkand, is 938 miles. 
This line has been continued to Kokau, New Marghilan, and 
Anduan, 328 miles, wdth a branch fVom Chermyaovo station to 
Tashkend, 94 miles. A line from Tashkend to Orenburg, vid 
Perovsk, Kazalinsk, and Irglii/, is now under construction. The 
Transcaspian railway is of great importance to Turkestan, being 
the main artery for the export of raw cotton and animal pro- 
ducts and the import of manufactured goods. 

II. Eastern Turkestan. 

Several explorations were made in this territory during 
the years 1886-92, by the Russian expeditions of 
r^evtsoff, Roborovski, and Kosloff (the tnmdling com- 
panions of IVjevalsky, who continued his epoch-making 
work), the brothers Grum-Grzimailo, and the geologists 
Bogdanovitcdi and Obrucheff ; Captain Younghusbind, 
Carey, M, S. Bell, and M. A. Stein ; the Swedish explorer 
Sven Hediu ; Dutreuil de Rhyns, Bonvalotj Futterer, 
and several others. Owing to its position on the way 
to the yet unex]dorcd plateaus of Tibet and the upper 
courses of the Yellow and the Blue rivers, East Turke- 
stan has been crossed over and over again by numerous 
expeditions. We have accurate maps of all the inhabited 
parts of this territory, which was a terra incognita when 
I^jevalsky began his memorable journeys;^ and rich 
coUections of both the flora and the fauna of East Turke- 
stan are no^w found in all the chief museums of EuTO|je. 
These explorations do not alter the conceptions concerning 
the orography and the loading to]^>ographical features of 
the country. Only ])artial additions are consequently 
needed to the description given in the earlier volumes 
of this Encyclopsedia. 

Adm/imatraiiofn — ^East Turkestan is now part of the 
Ghmese province of Hsin-kiaug, which comprises also the 
eastern Tian-shan and a portion of Dzungaria, the Bei- 

* Hie best email-scale map (1 : 7,500,000) is that iasued In 1902 
to Stleler'a Hand Attaa^ 6^ by B. Bomaun, the orography being 
edmirably represented. 


shan and a portion of the Nan-shan highlands, and also 
a strip of land on the Tibet plateau along its northern 
border range, including the Ayak-kum and AtjLklanea 
According to G. Grum-Gndmailo, East Turkestan cenn- 
prises three different douhtais — the dao-UU of Ka sh g ar 
(districts: Kashgar, Yarkand, and Khotan); of Aksu 
(districts, Aksu, Kucha, and Kurla-Karashar) ; and of 
Urumdii (districts : Turfan and Hami). T^e residence of 
the governor-general of the whole province is at IJrumdhi, 
and its chief towns are Kashgar (from 60,000 to 70,000 
inliabitants), Yarkand (60,000), Khotan, Niya, Sa-chon ; 
Aksu, Urumchi, Khcrtan, Uch-Turfan, Kunya Turfan (about 
15,000 to 20,000 in the two towns, Chinese and Turkish, 
of this name), Kucha, Karashar, Hami, and Barkul. 

Physical Featv/res ^ — Both the natural and the adminis- 
trative limits of East Turkestan are pretty well defined 
by the mountains which surround it — namely, by the 
western and the eastern Tian-shan in the north, the 
eastern border-ranges of the Pamir on the west, and the 
succession of border ranges of the Tibet plateau which are 
comprised under the rather misleading name of Kuon-lun. 
On the east. East Turkestan is se|>arated from the Gobi 
by the Bei-shan or Pe-shan — a slightly higher terrace 
of tho plateau which joins the Hami extremity of eastern 
Tian-slmn to the eastern extremity of tho Altyn-tagh, 
and the Nan-shan. This terrace has an average altitude 
of about 4500 feet, and is intersected by a series of 
parallel ranges which run east-north-east, have their base 
on the plateau, and reach a height of from 5500 to 
7400 feet. Broad longitudinal valleys, covered with 
gravel and partly with the red “Gobi deposits,” run 
between these low chains of ragged mountains, which con- 
sist of granites and crystalline rocks belonging to the 
Palaeozoic period. Two routes loading from Hami to the 
Chinese town Sa-chou cross the Bei-shan, and as they 
are better provided with water than the more western 
routes, they are taken in preference to the latter. 

Hashim Gobi , — The eastern portion of East Turkestan, 
between the Bei-shan and the Tarim river, is occupied by 
the Hashun (or Gashun) Gobi, or Ilkhuma — a desert 
which has all tho characteristics of the Gobi (see Mon- 
golia). It has been crossed by several expeditions, and 
consists apparently of two distinct parts — a dry and 
stony rolling desert, about 4000 feet high, intersected by 
X^arallel ranges of hills in the north ; and a slightly lower 
portion in the south, separated from the former by the 
Kuruk-tagh escarpment. This latter portion comprises 
the Lob-nor and the Kum-tagh deserts, 2500 to 3500 
feet high, and is covered with sand, especially in the 
neighbourhood of the Chinese town Sa-chou (on the 
Tan-ho or Dan-ho river). We have here evidently a 
strip of land running from the Lob-nor eastwards, between 
the northern foot of the Altyn-tagh escarpment and the 
low escarpment of the Kuruk-tagh. The lowest por- 
tion of this land-strip is in the KJialachi, or Kara-nor, 
marshes, north of S^hou, and represents the remains 
of what formerly was a large lake, where now the 
Tan-ho (or Dan-ho) and the Su-li-ho ^or Bulondsir) rivers 
are lost. 

Hast Turkestan Proper. — Am to East Turkestan proper — ».e., 
the trapezoidal plateau, 8(K)0 to 4000 feet high, which stretches 
from the Tian-fuian to the Altyn-tagh, and from the Pamir to 
the Hashun Gobi, and which is watered by Ihe Yarkand-daria 
(or Tarim) and its tributaries— recent exploration has only con- 
firmed the conception of it which was established by its first 
explorers, namely, that of a dreadful desert, the Takhla-makan, 
surrounded by a rirdle of loosely-conneot^ oases, which are 
disposed at the toot of the surrounding mountains. The 
numerous expeditions which have travelled along “the southern 
route” — that is, from Kashgar vid Yarkand, the Khotan 
(llchi), Keriya, Niva, and Cherohen oases, and Lob-nor to 
Sa-chou — have frilly disclosed the border -ridge character of 
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the mountains which fringe the Tibet plateau from the north 
(see Kvsn-lun). At their western extremity these mountains 
join the system of parallel mountain ranges which are described 
under various names (Chung -kyr^ Kuian, Kaskem, Sarikol 
ranges), and run in a south-east to north-west or ** Himalayan" 
dir^ion, fringing the Pamirs, and containing the Mustaghata 
peak (25,800 feet) so as to join farther on the Ulug-art range 
of the Tian-shan* It may be tlmt — os the uplifting of the 
Himalaya took place at a reUtiyel^ recent geological period 
— ^traces of a gulf of a Secondary period sea, omiterated by sub- 
sequent upheavals, will be founa penetrating from the south 
into East Turkestan, and reaching jMrhaps by its head the 
comer formed by the Igamir and the Tibet border ranges about 
Yarkand. However, no traces of such an invasion of the sea 
during the Secondary age have been found as yet It is now 
fully proved by the Russian explorers that the fossils which 
were found by Stoliezka in the Turng-art pass near Kashgar, 
uid which he had described on the spot as Triassic, belonged 
in reality to the Devonian formation. Some doubt prevails, 
consequently, os regards the ** chalk gryphasa" mentioned 
as having oeen found near Yanghi-hissar. On the contrary, 
distinct Carboniferous deposits have been found by Bogdaiiovitch 
in the south-western corner of Kashgaria, as well as in the Tibet 
border ranges west of Khotan. As to the supposed * * Mesozoic and 
Tertiary transgressions" of which so much was written since Richt- 
hofen’s journey — the sea being supposed to have invaded East 
Turkestan and the Oobi during the Secondary and the Tertiary 
periods — no traces whatever of these theoretical transgressions 
nave been found in East Turkestan any more than they have 
been found in the Gobi (see Mongolia). The red marls, sand- 
stones, and often unstratitied or loosely stratified conglomerates, 
or gravels, which are found in the deserts of East Turkestan as 
well as of the Gobi, must have, in all probability, a continental 
origin, and tho^ were deposited either during the Glacial period 
or in i'ost-Tortiary lakes. 

The northern route" — which leads through the sucoession of 
oases situated at the southern foot of the western Tian-shan 
^ashgar, Ucli-Turfan, Aksu, Bai, and Kucha), and the eastern 
Tian-shan (Korla, Karashar, with Lake Bagracli • kill, Kunya, 
Turfaii, Lukchun, Pichan, and Hami) — has boon equally well 
explored, as w'oll as the mountains to the north of it. It is now 
know^ii that in western Tian-shnii the Kokshal-tau range (Tian- 
shan range on some Russian maps), which on the south-east 
borders the Tian-shan plateaus, or syrtSf and faces the plains of 
East Turkestan, runs due south-west, from the snow-clad Khan 
Tengri (24,000 feet) to the iiasses Bedel and Torek-davan. This 
mignty range gives origin to large glaciers on both its north- 
western and south-western slopes (SemenofTs, Musliketoif’s, the 
group Inylchek on the Ibrmer, and Savabtsi and Djajiarlyk on 
the latter) ; and it has the parallel ranges of Boz-togh on the 
south-east and Kirghiznyu-Alatau on the north-west.^ 

Kasitm Tian-shan , — As to the eastern Tian-shan, its compli- 
cated structure is not yet quite clear. It seems that in its western 
portion, from Peak Khan Tengri to the meridian of Umiiiehi, it 
18 a mere continuation of the western Tian-shan ranges and syrts 
(high plateaus). The Torskoi and the Narat mountains have, in- 
deed, a north-easterly direction. However, about Urumchi thev 
meet with the Boro-klioro (or Iren-kabirga) mountains which 
come from the west - north - west, running from Kopal to Lake 
Bagratch kul (with the small parallel range Kdk-t^ke farther 
south). These mountains evidently belong to a different, perhaps 
mere recent, system of upheavals. The Barkul mountains, at 
the eastern extremity of the eastern Tian-shan, liavo the same 
direction— they run west-north-west to east-south-east, and. are 
continued farther oast by a range of low hills which join the 
extremity of the Chinese Altai. As to the intermediate space, from 
Urumchi to Barkul, it is occupied by the Bogdo-ola mountains, 
which represent a massive upheaval conijiosed in all probability 
of several chains of mountains. Granites, various crystalline 
slates, and fossil-boaring deposits of the Polseoiftjic ago enter into 
the composition of the eastern Tian-shan. Its peaks are snow- 
clad, and on the Bogdo-ola group, in the north of Lukchun, the 
snow-line lies at a height of 12,800 feet, while the passes are 
from 11, .500 feet (Pavanchin Pass near Urumchi) to 9000 feet 
(opposite Hami). On both its slopes the eastern Tian-shan falls 
as a very stately escarpment to the plateau above which it rises. 
On its northern slope, in Dzungaria, the altitudes of the plains 
ore 2400 feet at Gu-chen, 3100 feet at Urumchi, and 5000 ieet at 
Barkul ; and at the southern base we find altitudes of from 2500 
to 2800 feet. 

Depressions , — A very interesting depression, from 50 to 100 
miles wide, covered with loess, gravel, salted clays, and occasion- 
ally marshes, runs along the southern foot of the eastern Tian- 
shan. Its level— -3000 ieet in the west and 2700 in the east— is 

^ See A. BolshelTs map of the Kbon Tengri expedition of 1886. in 
the Russian Ixvestia, 


slightly below the general level of both the Takhla-makan desert 
and the Hoshun Gobi, whose averse altitudes are from 3300 
to 4000 feet. It is watered in its western portion by the 
Yarkand-daria, while its eastern portion was formerly drained by 
a river that has since dried up ; and it appears altogether very 

E robable that this depression was occupied in Post-PJioeene times 
y an immense lake. 

Another still deeper depression is found in ll»o very 
heart, so to say, of the eastern Tian-shan, between these uioun- 
tains and the escarpment which is known os the Chol-tagh. We 
see here that the 2000 feet level line, very closely follow'ed by the 
3000 feet horizontal, encircles a narrow elongated space from 10 
to 40 miles wide and 340 miles long, from 88® 80' E. to 95“ E. 
The Kurukgol river waters it. About Hami, round Shona-nor, 
the bottom of this depression is only 120 feet above the sea in its 
lowest part, while at its western extremity, about Lukchun, its 
bottom sinks to the sea-level, or even below it. The Lukchun 
depression was disiiovered in 1889 by the brothers Grum- 
Grziinailo, and a few months later by the Pyevtsofi'exfodition. An 
accurate map of it, with levellings, has boon made since by 
Koborovski, while a meteorological station was established near 
Lukchun town in 1893, and observations were made there during 
twenty-four consecutive months.* It appears from this map that 
a lake, Bojanto-kul, surrounded by marshes w'hich cover an 
elliptical space about 4.5 miles long and 15 miles wide, lies to 
the west-south- west of Lukchun, and that the surface of this 
space is either at or below the sea-level, the lowest spot being 
870 feet })elow the level of the observatory. The exact level of 
this last cannot, of course, lie detormiiuMl, so long as no geometrical 
levelling has been made ; but from a comparison of the twenty- 
four months’ observations of the barometer at Lukchun, it 
can be inferred that the station was 56 feet below the sea- 
level, with a possible error of about ±40 feet. The most striking 
point is the small size of the dGpres.sion. Some 30 miles east and 
west of Lukcliun town the altitudes alreadv are from 2500 to 
3000 foot ;* while the mountains a few miles north of Turfan 
rise to 5720 and 11,500 feet, and the Chol-tagh, a dozen miles south 
of Ijako Bojante, reaches 3500 foot. Obruchelf has shown that 
a local subsidence of the rocks took place at Lukchun, along 
a narrow strip parallel to the main direction of the mountains,* 
but the extent of that subsidence not being know'ii, w'o have 
no idea as to whether it was not ))urely local, and whether it 
would be adequate to explain the formation of the whole of the 
Lukchun depression, as well as the other much larger depression 
at the foot of the Tian-shan, whose extent has been already 
mentioned. Erosion must have been at work, and it is more than 
probable that not only an imnieuBe elongated lake foniierly spread 
at the foot of the eastern Tian-shan, but that other lakes must 
have existed in its valleys. Ice must have been a powerful 
excavating agency in tlieso mountains, since during the Glacial 
age, when the Arctic Sea covered the lowlands of W'esteru Siberia, 
the western Tian-shan mountains were buried under a tliick layer 
of snow. Eastern Tian-shan can hardly liavo cscajH^d glaciation, 
and we have, in fact, direct observation to that efibet. G. Grum- 
Grzimailo describes imnionse boulders of a fine-grained grey 
granite, 14 to 17 feet liigh and up to 100 feet in cireumference, 
which ho found lying at an altituao of 3200 feet about the mouth 
of the Gaib gorge which descends from the Karlyk-tagh moun- 
tains (12,000 feet) of eastern Tian-shan, in the north-east of 
Hami. Tho rocks of this gorge consisted, both at this sjwt and 
higher up, of quite a diftbrent sort of granite an<l crystalline 
slates, and a sucoession of side moraines w'as soon along tho walls 
of the gorge. 

As to the present climate of the Lukchun depression, which 
hapiNsns to bo situated in tho very centre of Asia (the meteoro- 
logical station w'as in 42® 41' 67" N. and 89* 42' 28" E.), 
it is typical for Central Asia : the average temperatures were 
for the year 66® Fahr. ; for January, 17"; for July, 88". Tho 
lowest temperature observed was as low as 4*5® Fabr., and 
tho highest os high as 109'5® (147® in the sun). The summer is 
thus as hot as in tho Sahara, and January as cold as at St 
Petersburg. The dryness of the air is extreme, and in 1894 and 
1896 there were only 22 and 17 rainy days respectively, while 
during tho year the sky was quite cloudless on 147 days. 

AniiquUics, — The Lukchun dejiression, which belongs to the 
Turfan oasis, and lies at the junotion of tho roads from China and 
Lob-nor to Dzungaria, is very fertile even now% owing to excellent 
irrigation. It was inhabit^ even in the remotest times, and 
ruins of ancient cities and monasteries abound in it. Tho explora- 
tion by D, Klements of the ruins of some of those monasteries, 
now buried in sand, has led to the discovery of extremely 

» Memoirs of the expedition to Central Asia of Koborovski in 
1893-96, part iii. 1899 (Russian). 

• At Chektym, 57 miles from Lukchun, 1100 feet; InO feet at 
Xiemchjim ; and 2810 feet at Kami. 

* Reproduced in Suess's AntlUz der KnUt iii. 
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interesting mnnuscripts, some of which sre written in the Uigur 
language, and represent partly Buddhist religious tezt^ or 
Banskiit texts in an Uigur transcription, and partly business 
documents,^ while others are written in alphabets quite unknown 
to linguists. Many more important discoveries may be ex- 
peotea when the numerous ruins, dating from the first centuries 
of our era down to the ISth and even 16th centuries, are ex- 
plored. The same is true concerning the oases along the Tibet 
larder, where most remarkable discoveries have been made by 
M. A. Stein.* At Dandan-uilig, situated in the Tskhla-makan 
desert, on Hedin's route from the Khotan-daria to the Kenya- 
daria, fourteen detached temples and dwelling-houses were 
excavated ; and statues, votive offerings, and remarkable al-firosco 
paintings, as well as most interesting MSS., pi^ly Sanskrit, 
were discovered. Most important MSS., written in Kharoshthi 
characters on wooden tablets and on leather, were unearthed, 
moreover, in the remains of some dwelling-houses on the Niya 
river. 

Loh-noT,-Aix addition to what has been said in the ninth 
edition about the Tarim river, with its tributaries, and Lake 
Lob-nor (or Lon-nor), it must be noted that the discovery by 
Sven Hedin of lakes along tliat part of the Yarkand-darla where 
it flows south-east and south suggested to him the idea that the 
real Lob-nor of the Chinese was situated to the north of the great 
lake (Kara-koshun-kul) which was described as Lob-nor by 
Prjevalsky.* However, this view was not accepted by most 
geonaphers, and there is little doubt that the elongated lake 
and marshy region which spreads in the direction in which the 
Gherchen-daria flows — that is, towards east-north -east fh>m the 
settlement of Lob (89* 28' N. and 88* 16' E. ), and along whose 
eastern coast Kosloff travelled in 1898 for 190 miles-^are really 
what now remains of the great Chinese lake.^ In reality, it is 
nossible that the whole of the trianffular sumo between the 
kuruk-tagh escarpment and the route of Kosloff in 1898 was once 
occupied by a large lake, traces of which Hedin found in 1900 
along the southern foot of the Kuruk-tagh in the shape of 
extensive salt deposits and horizontal beds of clay, **with vast 
numbers of snail-shells, Xtmnosa, Ac.*** This lake is marked 
as an ancient bed of the Konche-daria on the map of East 
Turkestan in BtUUr's Mlaa by B. Domann. During this same' 
journey Sven Hedin descended the extremely sinuous bed of the 
Varkand-daria in a boat as far as Tanghi-kul, and he explored, 
during a subsequent visit to Lob-nor, most interesting ruins, 
where important manuscripts were unearthed.* 

Takhla-makan Desert . to the Takhla-makan desert, it is 
known that it consists of an undulating region covered mostly 
with gravel and partly with sand, slowly upnsing flrom 8400 feet 
on the Tarim, at Shah-yar, to 4000 feet ih its middle parts, and 
to 4680 feet at Keriya. Fljevalsky and Carey, who crossed it, 
as also Hedin, who was nearly lost in its western part, found 
the journey extremely difiicult on account of a want of water 
and fuel. 

UommiMiiea^fons. — -The communications of East Turkestan 
with China nroper are by moans of three roads, one of which is 
known as the military road, and another is only available for 
carts ; all three start from Hand, cross the Bei-shan, and reach 
the Chinese towms of An-hsi-chou and Sa-chou. A fourth road, 
which, however, is seldom resorted to, oonnects Lob-nor with 
Turfan. The passages across the eastern Tian-shan are numer- 
ous, but all of them reach great heights, only one lying at an 
altitude of 6560 faet, while the others lie at altitudes of from 7000 
to 10,884 feet Only three passes, all very difficult, lead across 
the western Tian-snan mountains to Russian Turkestan, the 
chief of them being Muz-art ; the others are the Bedel (18,700 
feet) and Terek-davan (12,700 feet) passes. And finally, several 
very difficult passes lead to the Pamir, the chief of them being 
Ohiohiklik (14,480 feet). The communications with India are 
still more difficult, the chief ones being the renowned pass of 
Kara-korum (18,500 feet), and another leading through the 
Raskem. 

/ndttsfries.— Being composed of several oases, situated wide 
apart. East l\irkesUn offers a great variety as i^ards its agri- 
culture and industries. Every oasis has its own peculiar features. 

* KaekritkUn <*5er die wn der K, Akod. d, WiasenachcifUn tu 
St Petersburff itn Jahre 1898 ausgt^teUn EaepedUion^ by D. A. 
Klements and W. Rsdloff. St Petersbarg, 1899. 

* I*retimmarjf Report on a Journey of AtvAeseAptbo/ and Topth 
graphieal RsploraHon in Chinete Turkeetan^ by M. A. Stein. London, 
1901. Also Jfaiure, 1902, voL IxvL 285. 

* Sven Hedin, Through Asia, London, 1898. Kosloff the travelling 
companion of Pijevalsky, answered ‘Sven Hedin's remarks in au 
elaborate paper in the O^^phieal Journal. 

* See a map of the i^on by P. Kosloff in the Oeogmphieal 
Journal, June 1898, voL vL p. 653, **The Lob-nor Controveny.” 

* Geogr. Journal, February 1901, p. 188. 

* Ibid. September 1901, p. 888. 


Thus, the Khotan oasis is renowned for its silks, oarpets, 
and felt goods. In Hami and Turfan the culture of the silk- 
worm and the flibrication of carpets are quite unknown, the 
distinctive feature of the latter oasis being its cotton goods. 
Kashgar is renowned for the dyeing of cottons, while Kucha 
is famed for its leather, Ak-su for its felts, metal goods, 
and leather, and Karashar is known for its saddlenr. The 
East Turkestan goods are, however, considered inferior to 
those of Bokhara and Fergana. The system of irrigation has 
attained its highest perfection in the district of Turfan, where 
the irrigation canals are better than anywhere in Central Asia. 
The best gardens are found in Khotan, while the best melons 
come Turfan and Hami ; the fonner is also renowned for its 
raisins, rice, sorghum, kuidut (Saamutn indieum), and hemp. 
Cotton and tobam are grown everywhere. Madder is also culti- 
vated to some extent. East Turkestan is rich in all sorts of 
minerals, but their extraction continues to be ve^ limited. 
Sulphur, saltpetre, and alum are obtained near Uch-Turfan and 
Ya&and. Jade and gold are found in the Kuen-lun mountains, 
lead in the west of Kashgar, where some nafihtha, coal, and 
copper ores are also found. Some copjier is extracted on the 
southern slopes of the Bogdo-ola mountains. Coal is found in 
many places at Kurla, in the Karashar, in the Turfan oasis, and 
to the west of Hami. ]^k-Halt is obtained in the east of Ak-su 
and in northern Turfan. But all this mineral wealth still remains 
untouched, and metals, as also metal goods, are imported from 
Russia. Cotton, leather goods, sugar, matches, and so on, as 
also silk stuffs, are also imported from Russia, as well as silk goods 
fabricated in Russian Turkestan. Tea, silver, china, opium, and 
various small Chinese goods are imported from China. As to the 
trade with India, it has nearly aisappeared— only some gold 
brocades, colours, to^ and drugs being imported. The ^ef 
exports from East Turkestan are silver, some cottons, raw 
silks, felts, and carpets to Russia ; dried fruit and various small 

f oods to Dzungaria; raisins and some raw cotton to China. 

[owever, the vmole country has fallen into great poverty, and 
both the internal and external trade are passing through a crisis. 
Owing to a want of meadows, cattlo-lxeeding has never been 
very much developed in East Turkestan, and horses are im- 
ported from the Kirghiz and Kalmyks. Lucerne is sown, but its 
crops are hardly sufficient for maintaining the small number of 
cows. Goods are transported princi]>ally on horseback or on 
donkeys, camels being used only for long-distance caravans. 

Authorities. — In addition to the works mentioned in the ninth 
edition, the following must be named : — Prjevalsky’b Fourth 
Journey, 1886.— Caret and Dalolbish, in Ffoceedinge JR . Geog. 
Soe. 1887, xii., and Suppl. Papers, iii. — W. T. Blanvord. 
Scicnlijie Results of the Second Yarkand Mission, based upon the 
CollectioTisof the lateM. Stoliezka, Calcutta, 1879.— S. D. Morgan, 
in Proceed. Oeog. Soe. 1889, 875. — M. S. Bell, in Proceedings, 1890, 
71. — Dutrruxl T)B Rhinb. DAsie Centrale, 1887-89 ; and his 
journeys, edited after his death ; Memoirs {Trudy) of the Tibet 
&Bped. qT ^evtsoff, 1891-93. — Bogdanovitcu, in same publica- 
tion, vol. iL 1892. — Roborovski. JEaepedition to Central Asia in 
1898-95, 8 vols. 1897-99.-0. E. Grum-Grzimailo. JCesoription 
of a Journey {Opisanie Puteshestwya) to Western China, 2 vols. 
1897-99.— Potanin. Journey of, 1884-86, 2 vols. — Seientife 
Results of Prjevalsky's Journeys. — Obrttchbff. Central Asia, 
North China, and Nan-shan, 2 vols. 1899 and 1901 (the last 
seven works in Russian, with maps and numerous photographs, 
published by Russian Geographical Society).—?. K. Kosloff. 

The Russian Tibet Sedition, 1899-1901,’’* in the Geog. Journal, 
xix.. May 1902.— F. E. Younohubband. The Heart of a Con- 
tinent, 1896. — Futtsrer. Dureh Asien, vol. i. Berlin, 1801. — 
Sven Hedin. Seientijie Results of my Journeys in Central Asia 
in 1894-97, in German. Gotha, 1900 ; and Through Asia, 2 
vols. London, 1898 ; also in above-mentioned Proceedings . — 
Wegener. Versueh einer Orographic des Kwen-hme, 1891, con- 
taining a map upon which all itineraries to that date are [^ven. 
— WoBiKOPF. JHimate der Rrde, 2 vols. 1887. — Richthofen. 
** Morphology of East Asia," in SUzungsberiekte of the Prussian 
Aoad. of So. 1900, ii. — SuESS. Antlitz der Erde, especially 
voL iiL 1901. X.) 

TurkMtan, at Hazbbt, a town of Buasia, in the 
Torkestan province of Syr<daria, on the highway from 
Orenburg to Tashkend, from which it is 180 n^es distant. 
It lies on the right bank of the Syr river, 20 miles from 
it, at an^ altitude of 833 feet. It has a very old moeqne 
of ^e saint Hazret-Yassavi, which attracts many pilgrims. 
It is now an important dep6t for hides, wool, and other 
produce of cattle-breeding; the returns of its fairs reach- 
ing about 2,500,000 rouUes a year. Population (1697X 
11,592. 
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I. Qeoobapht and Statistics. 

T he Turkish or Ottoman empire comprises Turkey in 
Europe, Turkey in Asia, and the vilayets of Tripoli 
and Barca, or Bengasi, in North Africa ; and in addition 
to those provinces under immediate Turkish rule, it em> 
braces also certain tributary states, and certain others under 
foreign administration! Turkey in Europe, occupying 
the central portion of the Balkan Peninsula, lies between 
38" 46' and 42" 60' N. and 19" 20' and 29" 10' E. It is 
bounded on the N.W. by Montenegro and Bosnia, on the 
N. Servia and Bulgaria, on the E. by the Black Sea 
and the Bosphorus, on the S. by the Sea of Marmora, the 
Dardanelles, the Aegean Sea, and Greece, and on the W. 
by the Ionian and Adriatic S^. Turkey in Asia, fronting 
IMrkey in Europe to the south-east, and lying between 
28" and 41" N. and 25" and 48" E., is bounded on the N. 
by the Black Sea, on the N.W. by the Bosphorus, the Sea 
of Marmora, and the Dardanelles, on the W. by the Aegean 
Sea, on the K by Persia and Transcaucasia, and on the S. 
by Arabia and the Mediterranean. By the treaty of peace 
with Greece, 4th December 1897, about 180 square miles 
of Greek territory were ceded to Turkey — about 19 square 
miles being added to the vilayet of Janina, and the 
remainder to the independent district of Selfidje. 

PopuUition , — The following table is based, as regards 
European Turkey, on Petermann’s Die BeMhentng dtr 
Erde^ Gotha, 1899, and as regards Turkey in Asia on 
PetermanrCs MitteUungen (1896^ 


Vilayets, Districts, and Countries. 

Area in sq. 
MilAH. 

ropulatlon. 

Persq. 

Mile. 

Turkey in Europe— 
Constantinople (European 
portion) 

1,160 

895,500 

772 

Adrianople .... 

15,000 

1,006,500 

66 

Thrace .... 

16,160 

1,902,000 

117 

Salonica .... 

13,600 

1,165,400 

85 

Selficlje '(independent dis- 
trict) .... 

3,050 

131,600 

44 

Monastir .... 

7,650 

716,800 

94 

Kosbovo .... 

12,100 

961,000 

80 

Macedonia and Bizas 




(ancient Servia) . 

36,400 

2,973,800 

80 

Scutari .... 

4,670 

322,000 

71 

Janina .... 

7,040 

648,000 

92 

Albania .... 

11,610 

970,000 

83 

Total Immediate Provinces 




in Europe . 

64,170 

5,845,800 

91 

' Turkey ia Asia— 

1 Constantinople (Asiatic por- 
tion) .... 

1,590 

240,400 

151 

’ Archipelago 

3,190 

325,900 

102 

’ Ismidt (Mutessarifut^) 

4,650 

222,800 

48 

i BigUa (Mutessarifht 

2,890 

129,400 

45 

1 Brusa 

26,390 

1,626,900 

61 

Smyrna .... 

20,450 

1,396,500 

68 

' Konia 

35,340 

1,088,000 

31 

Adana .... 

15,890 

403,400 

26 

Angora 

82,020 

892,900 

28 

Kastamuni .... 

23,110 

1,018,900 

44 

Sivas 

32,290 

1,086,500 

33 

Trebizond . . . . | 

12,070 

1,047,700 

87 

Asia Minor 

209,380 

9,479,800 

1 


I 

Vilayeto, Districts, and Coantries. | 

Area in sq. 
Miles. 

Population. 

Per eq. 
Mile. 

Erzerum .... 
Mamuret-ul-Aziz 

Bitlis 

Diarbckir .... 
Van 

29,590 

14,550 

11,520 

18,060 

18,400 

597.000 
575,300 
398,600 
471,500 

430.000 

20 

89 

85 

26 

23 

Armenia .... 

92.120 

2,472,400 

27 

Aleppo 

Beirut . . i 

Lebanon (Mutcssarifut . | 

Jerusalem (Mutessarifut^) . | 

Syria 1 

Zor (Mutessarifut^) 

Baghdad 

Mosul 

Bussorah (Basra) 

30,000 

11,770 

2,510 

8,220 

23,800 

32,820 

54,480 

29,200 

16,470 

995,800 

583,600 

899,500 

333.000 
955,700 

100.000 

850.000 
300,300 

200.000 

38 

45 

158 

40 

40 

8 

15 

10 

12 

Syria and Mesojtotamia . 

209,270 

4,667,900 

22 

Hedjaz .... 
Yemen .... 

96,530 

77,170 

1 300,000 

1 750,000 

3 

10 

Arabia .... 

173,700 

1 1,050,000 

6 

Total Turkey in Asia 
(Immediate Provinces) . 

1 

684,470 i 17,669,600 

26 

Afirioan Turkey— 

Tripoli and Barca 

397,110 

1 

' 1,000,000 

3 

Total Turkey in Asia and 
Africa .... 

1,081,680 

18,669,600 

18 

Grand total Immediate 1 
Provinces of Ottoman ' 
Empire 

1.145,750 

24,616,400 

21 

Under Turkish Buierainty, but 
not under ite immediate 
government — 

Eastern Rumelia . 

Crete 

12,880 

8,330 

i 

1 

998,431 

299,192 

78 

88 

Autonomous States . 

16,210 

• 1,297,623 


Bosnia, Herzegovina (Aus- 
tria-Hungary) . 

Tbasos 

19,720 

160 

1,591,036 

12,140 

81 

80 

Under foreign adminis- 
1 tration .... 

19,870 

■ 1,603,176 

... 1 

i Bulgaria (Vassal State) 

24,380 

1 2,312,282 

1 93 { 

Total in Europe under 
Turkish suzerainty 

60,460 

5,213,081 

86 

Egypt 1 

Cyprus 

Samos 

364,310 . 9,811,544 
3,700 j 221,843 

180 1 52,820 

( 

27 

60 

298 

Total in Africa under Turk- 
ish suzerainty 

368,190 

10,086,207 

28 

Grand total under Turkish ' 
suzerainty . . . | 

428,650 

1 

• 15,299,288 

37 

Grand total Turkish I 
Empire . . . | 

1,674,400 

39,814,688 

! 25 


The following towns ]^ve over 50,000 inhabitants each ; 
— Constantinople, 1,250,000; Smyrna, 200,000; Baghdad, 
145,000; Damascus, 140,000; Aleppo, 122,000; Beirut, 
118,000; Adrianople, 81,000; Brusa, 76,000; Kais- 
arieh, 72,000; Kerbela, 65,000; Mosul, 61,000; Mecca, 


* Governed chiefly firom Constantinople. 


* Governed directly from Constantinople. 
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60,000; Homs, 60.000; Sanaft, 58,000; Urfa, 56,000; 
and Marash, 52,000. 

JSetce amd Religion , — Exact statistics are not available as 
r^rds either race or religion. The Osmanlis or Turks 
are supposed to number some 10 millions, of whom I J 
million belong to Turkey in Europe. Of the Semitic 
races the Arabs--~over whom, however, the Turkish rule is 
little more than nominal — number some 7 millions, and in 
addition to about 300,000 Jews there is a large number 
of Syrians. Of the Aryan races the Slavs — ^rbs, Bul- 
garians, Pomacks, and Cossacks — ^predominate, the other 
representatives being chiefly Greeks, Albanians, and Kurds. 
Mahommedans number more than half the popidation of the 
whole Ottoman empire. In the European provinces about 
twO’thirds of the population are Christian and one-third 
Mahommedan. Full and fairly accurate statistics are 
available for a considerable portion of Asiatic Turkey. 
Out of a population of 13,241,000 (1896) in Armenia, 
Kurdistan, and Asia Minor, 10,030,000 were returned as 
Mahommedans, 1,144,000 as Armenians, 1,818,000 as 
other Christians, and 249,000 as Jews. There are also 
about 300,000 Druses and about 200,000 Gypsies. The 
non -Mussulman population is divided into millets^ or 
religious communities, which are allowed the free exercise 
of their religion and the control of their own monasteries, 
schools, and hospitals. The communities now recognized 
are the Latin (or Catholic), Greek (or Orthodox), Armenian, 
Syrian, and United Chaldee, Maronite, Protestant, and 
Jewish. 

Edumtion , — The schools are of two classes : (1) public, 
under the immediate direction of the State; and (2) 
private, conducted either by individuals or by the religious 
communities with the permission of the Government, the 
religious tenets of the non-Mussulman ix>pulation being 
thus fully respected. State education is of three degrees : 
primary, secondary, and superior. Primary education is 
gratuitous and obligatory, and superior education is gratui- 
tous or supported by bursaries. For primary education 
there are three grades of schools : — 

(1) Infant schools, of which there is one in every 
village. 

(2) Primary schools in the larger villages. 

(3) Superior primary schools, of which there are 100 
altogether. 

Secondary education is supplied by the grammar school, 
of which there is one in the capital of every vilayet. For 
superior education there is (1) the University of Constan- 
tmople, with its four faculties of letters, science, law, and 
medicine; and (2) special schools, including (a) the normal 
school for training teachers, (6) the civil imperial school, 
and (<Dl the school of the fine arts. In 1896 there were 
in European Turkey 821 Bulgarian schools, with 29,846 
scholars; 1286 Greek, with 850,155 scholars; 80 
Rumanian, with 3678 scholars ; and 162 Servian, with 
7511 scholars. 

Fimnce , — See separate article below. 

Army and Navy . — ^In vii-tue of the enactments of May 
1880, of November 1886, and February 1888, military 
service is obligatory on all Mussulmans, Christians being 
exempted on payment of a small milita^ tax. It is ^is 
religious division which mainly cramps the military 
strength and efficiency of the Ottoman empire. The 
duration of ser%*ioe is twenty years : four with colours and 
two in reserves in the active service (msam), eight in the 
reserve (rdd\f\ and six in the territorial (muatahHz), 
There is also the irregular cavalry (ham{dieh\ raised from 
the Kurds and the mountain tribes of Syria, and supposed 
to number 200,000 horsemen, but their effective value 
in war must be regarded as problematicaL The army 
consists of seven darmSe, each under a field-marshaL 


[statistics 

The headquarters of the seven army districts are Constan- 
tinople, Adrianople, Monastir, Erziivjan, Damascus, Bagh- 
dad, and Sana& (the Yemen). (For details see Armixs : 
Tvrkey^ vol. xxv. p. 665.) 

For the navy the term of service is twelve years, of 
which five are in active service, three in the reserve, and 
four in the territorial. Much information as to the fleet 
is unattainable. The few ironclads are hopelessly out of 
date. There are several second-class cruisers, a consider- 
able number of gunboats, 2 torpedo-boat destroyers, about 
40 torpedo-boats, and 2 Nordenfelt submarine boats. 
The navy is manned by about 2500 officers and 15,000 
men. 

Communieatiom . — ^A considerable hindrance to the 
development of the empire’s resources has been the lack of 
an adequate system of communications ; but although it 
is still deficient in good roads, much has been done of late 
years to develop railways, extend canals, and improve 
river communications. From 1260 in 1885, of which 903 
were in Europe and 347 in Asia, the mileage of railways 
had increased to some 3000 in 1900, of which 1240 are 
in Europe, 1500 in Asia Minor, and 260 in Syria. While 
in 1885 there were 14,600 miles of telegraph, with 26,000 
miles of wire, there were in 1900 about 22,000 miles of 
telegraph, with 35,000 miles of wire. 

Froductiems and Industries , — The Ottoman empire is 
renowned for its productiveness, but enterprise and skill 
in utilizing its capabilities are still greatly lacking, the 
most primitive methods being those in most common use. 
For the introduction of improvements something, however, 
has been done by the creation in 1892 of a special 
ministry of agriculture, to which is attached the depart- 
ment of mines and forests, formerly under the minister 
of finance. Since the year named an agricultural bank 
has been established, which advances money on loan to 
the peasants on easy terms. Schools of agriculture have 
been opened in the chief towns of the vilayets, and in 
connexion with those schools, and elsewhere throughout 
the empire, model farms have been instituted, w^here in- 
struction in the veterinary art can also be obtained. 

To prevent the gradual destruction cl the forests by un- 
skilful management and depredations, new regulations for 
their preservation have l>een passed. Schools of forestry 
have also been founded, and means have been taken for 
regulating the cutting of wood, and for replanting districts 
that have been partially denuded. About 21 inUlions of 
acres are under wood, of which over 3 millions are in 
European Turkey. In Europe the forest trees include the 
oak, the beech, the pine, the linden, the elm, the hazel, 
the olive, the walnut, and the mulberry; in Asia the 
principal trees, in addition to most of those above 
named, are the juniper, the dogberry-tree, the pistachio, 
the plane, the cedar, the maple, the chestnut, and the 
ebony. 

Wheat, maize, oats, barley, and rye are the chief agricultural 
products. The culture of cotton is making rapid progress, 
immigrants who receive a grant of land being obliged to devote 
one-fourth of it to cotton culture. Tobacco is grown all over the 
empire, the most important market for it being Smyrna. The 
tobacco leaf exported in 1896-97 amounted to 14,555 tons, of which 
9921 tons wore exported to foreign countries, and 4634 tons to other 
parts of the empire. Opium is mainly grown in Anatolia. All the 
more common fiuit-trees flourish in most districts. In Palestine 
and elsewhere there is a large grange trade, and Bussorah, in 
Turkish Arabia, has the largest export of dates in the world 
The vine is largely cultivated both in Europe and Asia, and 
much Turkish wine is exported to France and Italy for mixing 
purposes. From 127,785 in 1897-98 the number of vine-growers 
had decreased in 1898-99 to 95,488, but in 1899>1900 they 
had increased to 105,849. Owing to ravages of disease in the 
vineyards the export of wine sank from 11,984,550 kilos in 
1897-98 to only 7,397,360 kilos in 1898-99 ; but in 1899-1900 it 
rose to 12,761,180 kilos, of which 4,509,662 were sent to France, 
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8,499,085 to Italy, and only 106,188 to England. The chief 
centres of export are Adrianople (more than half), Constantinople, 
and Smvma, the others being Brusa, Beirut, Ismidt, Mytilene, 
and Safonioa. Under the auspioos of the Administration of 
Public Debt silk culture is also carried on with much success, 
especially in the vilayets of Brusa and Ismidt. In 1888 a school 
of sericulture was founded for the rearing of silkworms according 
to the Pasteur method. During the first decade of administra- 
tion the silk revenue averaged annually £28,594. During the 
seven years 1892-93 to 1898-99 the average was £50,918, and 
in 1899-1900 the amount was £81,669. ^ The production of salt is 
also under the direction of the Council of Administration, and 
during the seven years 1892-93 to 1898-99 the annual average 
produced was 217,330 tons, and ^ in 1899-1900 the amount was 
227,540 tons. About a fourth of the salt produced is exported 
to foreign countries, and of this about three-fourths goes to 
British India. Since 1885 great attention has been paid to the 
sponne fisheries of Tripoli, the annual value of which is about 
£80,000. With its oxLensive sea-coast, and its numerous bays 
and inlets, Turkey has many excellent fishing-grounds, and tne 
industry, the value of which is estimated at over £200,000 a 
year,^ could be greatly developed. Its general progress may be 
seen in the increase of the fishery revenue— derived from duties, 
permits, Ac.— of the Administration of Public Debt. During 
the seven years 1892-93 to 1898-99 it was £40,738, and in 1899- 
1900 the amount was £42,789. Among other important pro- 


ductions of the Ottoman empire not already mentioned are 
sesame, coleseed, castor oil, flax, hemp, aniseed, mohair, saffron, 
olive oil, gums, scammony, and liquorice. Attar of rosea is 
produced in large quantities both in Euro[}ean and Asiatic 
Turkey, and to aid in furthering the industry numerous rose 
plants are distributed gratuitouiHy. The empire is rich in 
minerals, including silver, lead, copper, iron, coal, mercuiy, 
borax, emery, zinc ; and only capital is needed for sucoessiul 
exploitation. The silver, lead, and copper mines are mainly 
wrought by British capital. The more special industries of 
Turkey are tanning, and the manufimture of muslin, velvet, 
silk, carpets, and ornamental weapons. 

Shipping and Comtneree.---lii 1890-91 the number of steamers 
that entered and cleared Turkish ports was 38,601, and of sail- 
ing vessels 140,726, the total tonnage of both classes of vessels 
being 30,509,861. In 1897-98 the number of steamers was 39,680 
of 32,446,820 tons, the numlwr of sailing vessels being 184,059 
of 2,207,137 tons, thus giving a total tonnage of 34,653,457. 
About a third of the tonnage belongs to Briush vessels. The 
number of steamships belonging to Turkey in 1899-1900 was 177 
of 66,938 tons, m compared with 87 of 46,498 tons in 1897-98, the 
number of sailing vessels in the same years being respectively 
2205 of 141,055 tons and 1349 of 252,947 tons. The following 
tables give the total value of the exports and imports of the 
empire, arranged according to countries of destination, for 
1890-91, 1896-96, and 1897-98 



Exports 1890-91. 

Exports 1806-90. 

Exports 1897-98. 

Imports 1890"9t. 

Imports 1895*96. 

Imports 1897->98. 

Great Britain 

£4,331,716 

£5,765,602 

£6,336,167 

£8,930,602 

£6,674,043 

£8,886,731 

Austria-Hungaiy . 

935,504 

1,718,136 

1,282,295 

4,146,025 

3,933,8/ 8 

4,143,266 

France .... 

3,358,880 

3,561,365 

3,897,354 

2,550,244 

2,135,388 

2,181,762 

Russia .... 

263,955 

339,960 

387,398 

1,682,736 

1,442,161 

1,501,761 

Italy .... 

498,787 

502,322 

437,275 

449,802 

604,073 

891,600 

Rumania 

213,489 

180,167 

232,826 

419,968 

551,297 

351,910 

Bulgaria 

366,952 

812,380 

338,281 

869,939 

789,664 

3,011 

Egypt .... 

617,099 


17,303 

66,496 

478,997 

130,477 

Perffla .... 

14,959 

13,372 

163,895 

526,505 

502,635 

626,437 

Belgium 

11,237 

86,780 

163,545 

450,965 

535,164 

518,025 

Greece .... 

460,852 

256,717 

400,618 

820,866 

364,717 

240,673 

Germany 

104,941 

874,376 

275,267 

56,930 

211,445 

297,213 

Holland 

150,661 

466,780 

295,082 

98,577 

145,945 

238,548 

United States 

164,363 

319,703 

40,310 

67,222 

30,334 

46,497 

Tunis .... 

721 

116 

126 

35,800 

23,985 

12,861 

Samos .... 

8,328 

... 

... 

515 

170 

487 

Other countries 

50,386 

96,210 

82,545 

119,820 

104,614 

111,381 1 

Total 

£11,652,829 

£13,982,043 

£13,884,778 

£20,622,910 

£18,518,190 

£20,081,610 ' 


The total value of the exports in 1898-99 was £12,376,000, and 
of the imports £21,663,000. For 1896-97 the chief exports wore — 
grapes (£1,742,620), silk (£1,313,890), wheat (£778,224), opium 
(£706,541), barley (£673,960), cocoons (£635,348), wool (£522,117), 
mohaii (£408,524), ores (£437,845), figs (£414,656), cotton 
(£389,148), and sheep and goat skins (£371,700). The imports 
in the same year included quilting (£1,485,401), sugar (£1,445,330). 
cotton yarn (£810,246), coffee (£783,531), rice (£660,990), and 
woollen stuffs (£506,830). The exports from the Turkish empire to 
the United States for the twelve months ended 80th June 1901 
amounted to 87,468,380, the amount being almost equally distri- 
buted between Turkey in Europe and Turkey in Asia. The 
imports from the United States for the same year amounted to 
only 8588,590.^ The following table gives for 1899 the valua of 
exports and imports, and the number and tonnage of shipping of 
the principal ports for which statistics are avail^le : — 



Exports. 

. . 

Imports. 

Ships 

entered. 

Tonnage of ^ 
Ships. 1 

Constantinople . 
Salonica . 
Smyrna 

Beirut 

Bussorali . 
Kavala 
Alexandretta 
Trebizond . 
Samsun 

Tripoli (Africa) . 
Tivoli (Asia) 

Soio . 

Aivali 

£1,651,021 

3,782,781 

1,051,950 

1,135,583 

1,200,200 

1 931,002 

569.400 
541,970 
410,500 
488,800 
816,158 

247.400 
286,425 

£2,668,970 

2,562,885 

1,580,165 

1,190,168 

262,200 

2,163,748 

1,324,730 

471,910 

384.900 

890,260 

265.900 
944,743 

15,924 

8.240 
6,766 
3,370 

650 

2,191 

589 

8,470 

2,655 

874 

3.240 
107 

4,179 

1,546 

11,648,056 1 
741,477 i 
2,137,488 1 
849,008 1 
165,674 
246,625 
397,138 
694,462 
823,049 
245,036 
741,477 i 
429,444 1 
733,666 : 
276,740 ! 


* Monthly Simnuirp Comneree 0 / the U.3, (Washington, 1901). 


Authoiuties, — Lavbleye. La PMnsuU des Balkans^ 
Brussels, 1886. — BuuA Die Europdische Turkei^ 2 vols. Vienna, 
1889. — CuiNET. La Turquie d'AsU^ 5 vols. Paris, 1891-94 ; 
Syrie, Liban et Palestine, Paris, 1896-98. — A. H. Die 
Tilrkische JVehrmacht, Vienna, 1892. — Lam ouch. L' Organisa- 
tion militaire de V empire Ottoman, Paris, 1896. — LKnRUN* 
Renaud. La Turquie : Puissance Militaire. Pars, 1896.— Sprv. 
Life on the Bosphorus, London, 1895. — Baudtn. Progris de 
la Turquie, Paris, 1895 ; Turquie et les Ottomans, Paris, 
1896. — Ramsay. Impressions of Turkey. Loiiiion, 1807. — 
Hepworth. Through Armenia on Horseback. London, 1897.-'- 
Salmon!):. Fall and Besurreetion of Turkey, London, lfi98. — 
KYSXiiiKiA»,--~Turkish Bonds. London, 1898.— Bkrnaru. Tfurquie 
d' Europe et Turquie d*Asie. Paris, 1899. — Oppenhkim. Vo7n 
Mittelmeer zum Persischen Oolfe^ Berlin, 1899. — Annuaire 
Orivnial du Commerce. Constantinople. — Le Journal de la 
Chamhre de Commerce, Constantinople. — Annual Beport of the 
Administration of the Ottoman Public Debt. (t, F. H.) 

11. History sinoe 1876. 

The union of Eastern Runielia with Bulgaria, which 
was accomplished in September 1885, closed the series 
of territori^ questions arising out of the war of 1877-78 
(see vol. xxiii.’ p. 652). At that time Abdul Hamid 
had reigned nine years, in the course of which iin|K)rtant 
changes had been wrought in the internal condition of the 
empire. They wore the direct outcome of the temjHjra- 
meut, character, and tendencies of the Sultan, and they 
were in the main prepared and brought al)out by himsidL 
In order to trace these changes and to realize their signifi- 
cance, it is necessary to bear in mind that from the earliest 
days of Turkish rule in Constantinople to the date of the 

S. IX. — 63 
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iwue of the Hatt^i-Sherif of Oulhan^ by Sultan Abdul Constitution, had been dismissed from office and sent into 
Me4]id in 1839, tibe one ever constant feature in Turkish banishment six weeks after its proclamation and seven 
political life was the contest between the Palace and the weeks before the meeting of Parliament. 

Porte — ^the imperial court and the official hierarchy — for In compassing the overthrow of Liberalism and the com- 
ascendancy in the direction of public affairs. The })eople, plete reinstatement of Palace domination, which was his 
with whom were the Ulema, sided sometimes vnth the one, purpose from the outset, Abdul Hamid was ably seconded 
sometimes with the other, while the rivaliy between the by his secretary, Said Pasha, who was subsequently several 
Sultan and ^e Sublime Porte was maintained in per* times Grand Vizier. Without erudition or generd know* 
petuity. The Hatt of Qulhan4 limited the power of the ledge. Said was shrewd and adroit, with a remarkable 
Palace, and coDtemix)raneously with its promulgation aptitude for finding means to his ends ; while his mental 
appeared a remarkable group of men — Beshid, Fuad, and constitution well fitted him to be the instrument of an 
A’ali — whose rare political aptitudes enabled them to autocratic master. He lent himself heart and soul to the 
follow out and render effective the purpose of the Hatt. achievement of his sovereign’s scheme for extinguishing 
While these men headed successive ministries, the govern* the infiuence of the Sublime Porte and reducing ministers 
ment of the empire was conducted on the principle of to the position of puppets. Before his time, ministers’ 
mimsterialres]:x>n8ibility;butafterl871, when A’ali Pasha, reports went up to tho palace, and the sovereign decree 
the last of the trio, di^, a period of confusion followed, followed the ministerial recommendation as a matter of 
On the recall of Mahmfid Nedim Pasha to the grand course. But Said introduced the practice of modifying 
vizierate in August 1875, the Palace again became parar ministerial decisions, and this system expanded so easily 
mount, and so continued until the softa riots of the under the rule of Al^ul Hamid that the respective parts 
following May brought about a change of ministry, of Porte and Palace were soon reversed; all essentials 
Mohemed Rushdi becoming Grand Vizier, and Midhat, came into the hands of the Palace, and formalities only 
Minister of Justice. Then ensued the series of events were left to the Porte. Later, when Said Pasha became 
which culminated, on 4th June, in the death of Sultan Grand Vizier, he awoke to a painful perception of the 
Abdul Aziz, followed by the enthronement of Murad, the evils of the system which he had himself introduced ; but 
assassination of two cabinet ministers by Hassan the it was then too late to undo the mischief. The Sultan at 
Circassian, and the war with Servia and Montenegro. In this moment stood in an exceptionally strong position. 
August it was discovered that Murad’s mental condition He held the capital under martial law and the army 
unfitted him for tho sovereignty, and he was deix)sed, under his own absolute control. Where terrorism failed, 
leaving the em])iro in a state of complete disorganization or proved im|)erfectly efficacious, it was supplemented by 
which seemed to threaten dissolution. coiTuption in all its varied Oriental forms. Thus it was easy 

Such was the situation when Abdul Hamid came to the for Abdul Hamid to extinguish opposition. A few pemd 
throne. He accepted everything that was proposed to sentences sufficed to relegate to oblivion the parliamentary 
Accminn ]>roniisod everything that was asked of system and all that attached to it, and its disappearance 

0 iAtaui him, acted patiently the [lart of a champion of attracted little notice, for the attention of the country was 
ifMitfl/. Liberal ideas, and adopted the programme of the absorbed by the events of the war with Russia. Now 
advanced |)arty as set forth in Midhat Pasha’s constitution, it was that Abdul Hamid began to show how largely his 
with a j^liamentary system and every sort of individual mind was occupied by care for his jiersonal safety, and 
liberty, including that of the press. The official aristo* how the fear of assassination was ever present with him. 
cracy, who had been instrumental in bringing this about. Feeling tliat for effectual self-preservation he required the 
believed that in so doing it had won the lasting gratitude fullest information about the life and conduct of every 
and permanent sup^iort of the i»oople, and that, this being officer of state, and of every unofficial person of influence, 
the case, the domination of the Court was permanently he surrounded himself with an army of spies comprising 
superseded. But at the very first meeting of the Chamber men of every social position. There was little attempt at 
of Deputies this illusion was dispelled. The official and organization of this service ; its chief was the Sultan him- 
popular elements in the assembly were brought into self, and he was always accessible to every member of it 
collision, and at each successive meeting the attacks of who had a denunciation to make. Year by year this 
the latter on the former increased in violence ; independent system of espionage developed and expanded, until it 
members apparently rejoicing in the opportunities which overspread nearly the whole of the official body. Denun- 
parliament afforded for vituperative criticism of ministerial ciators were always so liberally rewarded that even 
actioil. This new tyranny drove ministers to despair, and ministers found it worth their while to watch eaxffi other, 
they sought deliverance from it by praying the Sidtan and reiK>rt to the Sultan anything that seemed likely to 
to prorogue Parliament and suspend the Constitution, of interest him. At the same time means were taken to 
which the working proved so different from what they had prevent friendly intimacy between the members of the 
fondly anticipated when they urged the Sultan to adopt imperial household or public officials, and jealousies and 
and proclaim the parliamentary system as the law of the rivalries among them were promoted, in order to prevent 
Ottoman empire. Abdul Hamid, notwithstanding his the possibility of dangerous combinations. In the early 
rooted dislike to every sort of iK)litical liberty, made a ’eighties, during which with two very brief interruptions 
show of objOcting to any interference with the Constitution, Said Pasha was Grand Vizier, Abdul Hamid entertained 
and was with difficulty, as it seemed, induced to consent three schemes on the furtherance of which he bestowed 
to the convocation of an Extraordinary Council which was much endeavour. The most ombitiouB of these projects 
held at the palace. After much discussion, the Council was the realization of the Bem-Islamic idea, t.e., the union of 
decided to dissolve Parliament, to suspend the Constitu- all Mahommedan peoples imder the spiritual headship of 
tion, and to proclaim martial law. In thus undoing the the Khalif-Sultan. The other two schemes were the aboli- 
libe^os of the people, the Porte practically surrendered tion of the capitulations and ^e revocation of all privileges 
its own traditional privil^s, and allowed everything to which in previous reigns had been granted by firman or 
come under the direct control of Sultan Abdul Hamid IL, other official act to the non*Muaaulman communitieB of 
who in the space of a few months was transformed from a the empire. Said encouraged the Sultan in the pursuit of 
constitutional sovereign into a despotic autocrat of the both these objects, and fostered his bdief in the posidbility 
most extreme type. Midhat Pasha, the author of the of attaining them. But his influence was temponunly 
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destroyed by the revolution of Philippopolis (September 
1885), which proclaimed the union of Eastern Rumdia 
with the principality of Bulgaria. 

Councils vrere held daily at the palace to determine 
what course the Government should adopt. In these 
councils, of which the leading men were ^d Pasha and 
the Minister of War, the majority were in favour of 
military action; but an examination of the military 
resources revealed the fact that Turkey was wholly unpre- 
pared for war. Ihen the Sultan came to perceive that 
Said, with all his aptitu^ for dealing with internal affa^ 
was remarkably inefficient in the wider fields of policy. 
He had not kept in touch with the Courts of Europe, 
where his agents might have learnt what was preparing at 
Sofia. Moreover, he had failed to perceive the necessity 
of military reorganization which the events of 1877—78 had 
rendered indispensable. So, on the 24th September 1885, 
the Sultan dismissed Said, after six years and five months 
of office, and appointed Kiamil Pasha Grand Vizier in his 
stead. 

Kiami] differed greatly from his predecessor, being free 
from fanaticism and narrow prejudices. In wily arts he 
was inferior to Said, but he luui the advantage of him in 
general knowledge and in political judgment. Though 
broadly Liberal in his views, he was not disposed to force 
a Liberal system on the country for which he believed it 
to be unprepared. He was prudent, moderate, and prac- 
tical, and his practice was based upon principle. Abdul 
Hamid took advantage of the Rumelian incident to narrow 
still further the Porte’s spheres of action and influence. 
He assumed the superior direction of military affairs, and 
he instituted a secret intelligence service abroad, which 
had no connexion with the ministry for foreign affairs, 
and which communicated with the Palace direct. This 
latter undertaking was developed with great activity, so 
that in a very short time Turkish spies were in every 
European capital, and relations were established with the 
secret police of at least two European capitals. For the 
purposes of military reorganization and control, his majesty 
constituted a special staff under his own imm^iate orders, 
also a permanent military commission which sat under 
his presidency at the palace of Yildiz. These innovations 
were costly. And the treasury was often embarrassed to find 
the money which the Palace required for the maintenance 
of its elatoate system. 

Owing to Said Pasha’s dislike of foreigners, which he 
did not seek to disguise, the relations of Turkey with the 
governments of Europe during his tenure of vizirial office 
waxed colder and colder, till they had lost all cordiahty ; 
but Kiamil Pasha, whose sympathies were large and un- 
trammelled by the fetters of a narrow fanaticism, adopted 
a different attitude, so that the intercourse of Turkey vri^ 
the European Courts was restored to a normal geniality. 
His ministry (1885-93) was relatively a period of calm in 
foreign politics. In the earlier years of it, shortly after 
the accession of the German Emperor Willimn II., at the 
time of his first visit to Constantinople, the question was 
mooted of Turkey joining the Triple Alliance. The idea 
necessarily fell through, as the position of the Ottoman 
empire requires liberty of action incompatible with such 
a bond. While Kjamil was in power, the Armenian 
revolutionary committees were formed in London, Paris, 
and Geneva, and the association called Young Tiukey was 
reconstituted in Geneva. The first Armenian manifestation 
took place at Kum-Klapu in the month of August 1890, 
prinfuUy impressing the Sultan and quickening his dislike 
and distrust of the race. Out of these feelings certain 
confidants, such as Nazim Bey, minister of police, con- 
trived to weave combinations which were highly profit- 
able, and the way was prepared for that tr^c in the 


Sultan’s likes and didikes, fears and fancies, which took 
wholesale proportions in the time of Kiamil’s successors. 
The manifestation, which was pe^ful in its character, 
was made a pretext for employing coercive mewi^ 
towards the Armenians, and for abrogating privileges 
enjoyed ah antxqm by the community. Kiamil’s fall was 
the consequence of Abdul Hamid’s insuperable objection 
to anything like ministerial self-assertion. A note was 
sent up from the council of ministers to the imperial 
chancellery remarking tliat the decisions of the Cabinet 
Council were so frequently annulled by the Sultan as some- 
times to disturb that consistent sequence in Governmental 
action which it was desirable to maintain. The Sultan 
had long fretted under the sense of Kiamil Pasha’s moral 
stability and lack of obsequiousness. So the memorandum, 
inasmuch as it suggested that the ministry had an indi- 
viduality which it was inexpedient wholly to ignore, was 
answered in terms which left Kiamil Pasha no alternative 
but to resign. He did so, and was succeeded by Djevad 
Pasha, who at the time of his appointment was governor- 
gener^ of Crete, where he was replaced by Mahmoud 
Djelal-ed-Din Pasha. Djevad Pasha possessed neither the 
moral nor intellectual worth of Kiamil ; but he was docile ; 
and his sister was mistress of ceremonies in the im|)erial 
harem. On becoming Grand Vizier, Djevad Pasha but. 
rendered the Porte wholly to the Sultan, who took into 
his own hands the direction of foreign affairs, which up 
to that time had been entirely managed by the Porte, and 
the conduct of which was generally considered to be the 
speciality in which the Porte excelled. But the Sult^ 
practically took away the management of foreign affairs 
from the “Hardji^,” which from that time has been 
nothing more than a sort of dragomanate and record office, 
interpreting to the embassies the Sultan’s own views, and 
placing on record those expressed by the heads of the 
foreign missions. Thus it came to pass tha^ under Djevad, 
the relations with Great Britain, which Kiamil had care- 
fully fostered into kindliness, once more relapsed into the 
sourness of Said’s days, and every opportunity of opposing 
or thwarting Great Britain was seized with avidity. On 
the other hand, the relations with Germany, which in 
Kiamil’s time had been wrought into friendliness through 
the influence of the late Reshid Bey, a private secretary 
of the Sultan, became more and more intimate, and 
German influence gained ascendancy at the Palace, enabling 
a German syndicate to obtain the concession of the Ana- 
tolian railway over the heads of British capitalists who not 
only offered better terms, but under a previous concession 
Rftd built and opened a railway between Constantinople 
and Ismidt. This lino— the first i^tion of the Ana- 
tolian railway — they were compelled, in virtue of its right 
of purchase stipulated in the concession, to sell to the 
Porte, who forthwith resold it to the German syndicate to 
whom it conceded the line from Ismidt to Angora, extend- 
ing the concession subsequently to Eski-shehr and Konieh, 
and in November 1899 to Baghdad and Basra. There 
can be no doubt that when the German Emperor and 
Empress, before their tour in Palestine in 1898, came to 
Constantinople, the concession of the extension to the 
Persian Gulf was promised to the German syndicate ; but 
there was some hesitation about granting it, because 
Russian, French, and British applicants for it came for- 
ward offering terms less onerous than those demanded by 
the Germans. At length, on the 24th November 189^ 
the German ambassador had audience of the Sultan, and 
on the morning of the 26th an irade was sent to the 
German embassy granting the concession to the German 
Indicate, and leaving the conditions for future adjust- 
ment. 

The ministry of Djevad Pasha, which lasted for two 
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years (1893-96), brought the internal affairs of the empire 
into a deplorable condition. Time and effort were spent 
upon unattainable objects which, even had they 
realizable, would have boon profitless. The futile project, 
which Said so keenly pursued and Kiamil dropped, of 
obtaining the abrogation of the capitulations, was revived 
with new ardour. But Djevad was not likely to succeed 
where Said had failed ; the Porte could make no headway 
with the scheme, and met with rebuff on all sides. During 
Djevad’s ministry the Sultan began to lay a heavy hand 
on the Christian communities, annulling or retrenching 
the privileges and immunities granted to them by his 
predecessors. Greeks and Armenians were laid under 
new restrictions and obligations which were enforced in 
the most vexatious manner. It is worthy of note that 
Mahmud Djelal-ed-Din, at that time Vali of Crete, strictly 
followed in that island, and with disastrous effect, the 
example given him by his sovereign in Constantinople. 
Abdul Hamid, in the ardour of his desire to concentrate 
all power in his own hands, did not foresee that powerful 
communities, with right on their side and many resources 
at their command, would not easily submit to his arbitrary 
decrees. The patriarchates resolved on resistance, and in 
the winter of 1893-94 a serious crisis seemed imminent. 
As a protest against Abdul Hamid’s ordinances, the (Ecu- 
menical Patriarch, just before Christmas, closed all the 
Greek churches of the capital, and was only persuaded to 
reo|)en them by the Eussian amlmssador, whose inter- 
vention the Palace solicited. At the same time the 
Armenians, insjnred by the committees of London and 
Paris, pre{)ared in many provincial districts demonstra- 
tions which mostly ended in bloodshed, and the Cretans 
began to shape the plan of their last revolt. By depriv- 
ing the Christian communities of their privileges, Abdul 
Hamid had ho|)ed U) recover the sympathies and win the 
respet mid admiration of his Maliommedan subjects ; but 
the Moslems jierceivod their sovereign’s purpose, and de- 
spised it. In the midst of all this ferment came the 
earthquake of 10th July 1804, which turned the thoughts 
both of the Palace and of the public into another channel. 
(See Constantinople.) 

Meanwhile the Sultan had found means to realize his 
long-cherished scheme of making soldiers of the Kurds. 
The idea originated with Shakir Pasha, who, when ambas- 
sador at St Petersburg, thought that the Kurds might be 
utilized by Turkey in the smne manner as Eussia utilized 
the Circassians, and that they might be turned to pro- 
tective use on the frontier, where in their lawless state 
they were a constant source of trouble and danger. 
The idea pleased AMul Hamid, who feared the Kurds 
just as he ^d the Albanians, and was longing to establish 
a link between himself and them which would 
enable him to awaken them to the advantages 
derivable from loyal devotion to their imperial 
master. So the *^Hamidieh” light cavalry was formed 
out of Kurdish nomads, and divided into fifty -four 
squadrons. The force has not, however, proved of any 
value for the maintenance of order. It h^ always shown 
antagonism to the Turkish civil authorities, habituaUy 
joins in the predatory operations and frontier raids of the 
clansmen, and in Sasun, at Diarbekir, and other scenes 
of massacre, its services surpassed those vrhich won such 
odious distinction for the Circassian cavalry in Bulgaria. 
It should be noticed that in order to form the “Hamidieh” 
cavalry it had been necessary to heal the deadly feuds 
between the Kurdish clans, to give them a sense of unity, 
and at the same time to win them from their relations 
with the Armenians, who regarded them as landlords, 
and paid tithe to them on the increase of their flocks and 
herds and on the produce of their industry. The means 
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employed by the Sultan to this end were to send sheikhs 
and other holy men into Kurdistan to preach Pan-Islamic 
doctrine, union of all true believers, and fanatical hatred 
of all those outside the fold of Islam. Thm missions 
were successful beyond expectation. In official circles it 
was felt that the ever-increasing demands of the Palace 
for money made it necessary to bring the Armenians of 
Kurdistan under taxation, which they had previously 
escaped on the plea that they were already taxed to excess 
by the Kurds, over whom the Ottoman authorities dared 
j not attempt to exercise any restraint. This was the 
official interpretation of the Sultan’s policy in Kurdistan, 
which was obviously not founded upon economic con- 
siderations. Indeed, it may safely be asserted that the 
main — if not the sole — ^purpose of Abdul Hamid in form- 
ing the ** Hamidieh ” cavalry, and in making it the object 
of his own special patronage, was to bring the Kurds 
under his own immediate command. 

Sasun, a district lying to the west of Lake Van be- 
tween the plains of Mush and Diarbekir, consists of a 
block of mountain, deeply seamed in every direction by 
torrents, making a network of ravines, in the depths of 
which are the villages and the cultivated land. The 
slopes furnish food for flocks and herds when snow 
covers the rich i)asturage of the mountain-top. Prior to 
the massacre, Kurds inhabited the eastern and Armenians 
the western half of the district. These latter, recognizing 
the Kurds as lords of the domain, paid the tribute regularly 
levied upon their pastoral and agricultural produce, on the 
dowries given to their brides, and other taxable matters. 
In exchange for this tribute the Kurdish aghas protected 
the Armenians from the depredations of the semi-nomad 
Kurds. Neither Kurds nor Armenians paid taxes to the 
Imperial Government. Such up to 1892 was the mode of 
life in Sasun. It satisfied the two parties concerned, 
and the Turkish authorities did not interfere with it. 
But in 1892 the Mutessarif of Mush received orders from 
Constantinople to collect taxes from the Armenians of 
Sasun. He tried to do so, but was told that it was im- 
poasible for them to pay imperial taxes so long as they 
had to pay tribute to the Kurdish aghas. The matter 
was allowed to drop for the time, but was brought uj) 
again in the following year. Meanwhile, inasmuch as the 
understanding and relations between the Kurdish aghas 
and the Armenians were regarded unfavourably by the 
Sultan, his majesty sent out sheikhs into Kurdistan to 
heal tribal fouds and unite all Kurds in a bond of 
fanaticism against the Armenians. Thus it came to pass 
that in 1893, when the Mutessarif of Mush, to punish the 
Armenians for again pleading inability to pay the taxes 
he demanded, sent two trills of nomads to feed their 
flocks on their mountains, no protection was afforded 
them by the Kurdish aghas, and a feeling of enmity was 
thus established between the two races. The Armenians 
suffered heavily from the nomads, and resolved to protect 
themselves in the following year, foreseeing a repetition 
of the measure. It was repeated; but under the guid- 
ance of one Hamparsun Boyadjian the Armenians drove 
back the nomads, and were thereupon reported to the 
Sultan as being in rebellion. Abdtd Hamid promptly 
o^ered regular troops, with a large contingent of “ Hami- 
dieh” cavalry, to reduce the Amenians to submission. 
The armed Wds of the Kurdish aghas joined the troops. 
The Amenian district was surrounded ; flocks and he^s 
were seized ; most of the villages were pillaged and burned ; 
and those who were unable to escape from them by flight 
were massacred — men, women, and children. In the 
village of Quelierguzan it was reported that trenches were 
dug, to the edge of which the victims were driven, and 
there they were bayoneted and their corpses cast into the 
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ditch. These events happened in July and August (1894), 
and the news of them reached Europe in October, pro- 
ducing a most painful impression on public opinion. The 
massacre necessarily called forth the intervention of the 
three Powers — Great Britain, France, and Russia — most 
interested in Turkey, and, after strenuous and prolonged 
oppositioxi, their ambass^ors were able to obtain the 
constitution of an international commission of inquiry. It 
began its work in January 1895, of which a full record is 
contained in Blue Book, Turkey, No. 1, of that year. 

While these events were passing in Kurdistan, Lord 
Rosebery, in July 1894, brought forward a scheme of 
reforms for Turkey, applicable more especially 
Stems. ^ provinces inhabited by Armenians, 
which he laid before the French and Russian 
Governments. Count Lobanoff, Russian Minister for 
Foreign Affairs, declared it to be impracticable, be- 
cause *Hhe Turks never change.” Lord Salisbury, who 
succeeded Lord Rosebery at the Foreign Office, followed 
up the idea; but he considerably modified the scheme, 
cutting it down to more attainable proportions, in the hope 
of inducing Russia and France to join Great Britain in 
urging the Turks to adopt it. Meanwhile Sir Philip 
Currie was appointed ambassador in Constantinople, and 
shortly afterwards Matheos Izmirlian was elected Patriarch 
of the Gregorian Armenians. The negotiations ojKsnod 
by Great Britain with Russia in reference to refonns 
in Turkey, and the horror created by the reports from 
Sasun, Diarbekir, and other places, brought about the 
European Concert, in virtue of which the ambassadors in 
Constantinople of the six Great Powers were instructed 
to draw up a project of reform for the six provinces 
inhabited by Armenians. That project, which was based 
upon the organic statutes of the Lebanon and of Samos, 
was complete by the ambassadors in April 1895, and 
was submitted by them to their respective Governments. 
Approved in all the chancelleries, it was presented to the 
Porte, accompanied by a Note Identique, in May. The 
Porte refused the reforms, and the Sultan sought to clear 
the situation by a change of ministry. He accordingly 
dismissed Djevad Pasha from the office of Grand Vizier, 
and conferred it once more upon Said Pasha. At 
this moment the situation in the provinces was full of 
menace, and at the same time the ** Young Turkey ” com- 
mittees of London and Paris were actively publishing 
periodicals, full of inflammatory matter, vast quantities of 
which were smuggled into the country and widely circu- 
lated. Their tone was bitterly, violently hostile to the 
Hamidian regime, and to the system upon which it was 
based, and the Sultan was kept in constant alarm by 
threatening letters and seditious placards, which were 
usually posted on the palace walls. Household influences, 
especi^y the Albanian element, strongly favoured Said ; 
and as he was the acknowledged representative of Old 
Turkey” views as opposed to those which the Young 
Turkey” party were now so actively propagating, the 
choice seemed expedient. The menchour conferring the 
appointment gave Said full liberty of action, but, in 
order to gratify the Albanians, imposed upon him Turkhan 
Pasha as Minister for Foreign Affairs. On taking office 
Said Pasha endeavoured to grapple with the most pressing 
evils, but was disconcerted at the eagerness shown by the 
ambassadors about their reform scheme. Very adroitly, 
however, pleading the urgent and complex nattu-e of the 
questions with which he was called upon to deal, he in- 
duced the ambassadors to agree to allow the reform 
sdbeme to stand over until he had had time thoroughly to 
examine it. Undoubtedly the position of affedrs was one 
of serious embarrassment. The system of centralization, 
which in earlier years Said himself had done so much to 


develop, had absorbed everything, so that on returning to 
office he found the Porte impotent and the whole ad- 
ministration disorganized. He tried reaction, and vainly 
endeavoured to dislocate the direct relations which he 
foimd had been established between the Palace and the 
ministry of police. But all that Said gained by his 
endeavours to break them off was that he drew upon 
himself the suspicion of his sovereign. In July the 
ambassadors received instructions from their Governments 
to renew their demand for the adoption of the scheme of 
reforms presented two months previously and refused in 
the last days of Djevad's ministry. Then followed weeks 
of futile discussion and wrangling between the ambas- 
sadors and Turkhan Pasha, who, duly prompted from 
Yildiz, led the ambassadors through a long course of fruit- 
less negotiations. Great Britain proposed coercion, but 
the Tsar’s aml>assador in Constantinople was instructed 
to declare that Russia would not participate in any 
measure which might be detrimental to the prestige of the 
Sultan. The doom of the reform scheme was thus sealed. 
Shortly afterwards a telegram went the round of Huro|io 
stating that a great Armenian rising was in preparation, 
and that it would lead to much bloodshed. At about the 
same time, in the ho|)e of influencing the Powers to t^ike a 
firmer attitude about the reform scheme, and the Porte to 
give ear to their representations, the “ Huntchak ” revolu- 
tionary committees of London and Marseilles passed the 
word to make an Anncnian demonstration in Constanti- 
nople. Accordingly, on the 30th September 1895, it was 
pru}>osed to present a memorial to the Grand Vizier Said 
Pasha. A large miml)er of Armenians assembled at Kum- 
Kapu and marched towards the Porte. Their progress 
was intercepted by police and troops, who ordered them to 
turn back. The processionists refused to obey, and a con- 
flict began which overspread all the quarters of the city 
inhabited by Armenians. Early in the day the softas 
(theological students) rushed forth and slew all the 
Armenians they could find. Tlicy ceased their butchery 
as suddenly as they began it. The carnage of the later 
afternoon and evening was wrought by the police in their 
endeavours to arrest i)er 80 ns on the “susjiected” list of 
the department. The exact — even the a])proxlmate — 
number of Armenians put to death on this occasion has 
never been established, but it is estimated at about 500 
more or less. There was a rush to the churches for 
asylum, but had it not been for the intercession of the 
embassies the refugees would have beem dragged out to 
death. In the following week several hundred Armenians 
were massacred at Trebizond. The events of 30th Sep- 
tember afforded the Sultan a rtuison for removing the 
Grand Vizier. So Said was dismissed, and Kiamil was 
once more called to office. The panic caused by the 
massacre continued for several days. All shops kept by 
Armenians were closed, and the windows and doors of 
all Armenian dwellings were shuttered and barred. The 
refugees in the churches could not be induced to return to 
their homes, and it was not till Sunday, 13th October, 
that, with the help of the embassy dragomans, the churches 
were emptied. As soon as he came into office, Kiamil 
Pasha took in hand the scheme of reforms for the pro- 
vinces inhabited by Armenians, and induced the ambas- 
sadors to consent to expunge from it a clause which gave 
the European Concert a right of supervision over the 
execution of the reforms through the instrumentality of a 
commissioner ad hoc, a foreign subject, whom they were 
to appoint. Kiamil having obtained this alteration of the 
reform convention, the Sultan accepted it,^ issued an 
irad4 to that effect, and the decree was published in all 
the native pajiers. Meanwhile the slaughter of about 700 
Armenians was brought about at Bitlis. 
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From the time of the issue of the reform decree to 
that of his fall, Kift.mil Pasha was in difficulties about the 
composition of the commission of control for the new 
reforms. Kiamil desired to form it of men of estab^ed 
character and capacity, and sent up to the Sultan a list of 
seven names which the ambassadors highly approved. 
But Abdul Hamid objected to them, and while this differ* 
enoe of view was daily increasing the strain between the 
Sultan and his Grand Vizier, tidings were received in 
Constantinople of sanguinary events of which Majraudi, 
Baiburt, Urfa, Erzinjan, and Erzerum were severally 
the scenes, and which added heavily to the Armenian 
death-roll. In the same interval a letter addressed to the 
Sultan threatening his life was found on the table of 
Ghazi Osman Fa^ia, and greatly disturbed his majesty’s 
mind. The result of the inquiry concembg this letter 
was that fourteen members of the imperil household 
were removed. Kiamil more than once intimated his 
desire to quit office, but his overtures were rejected. On 
6 th November, however, an irad<i dismissed Kiamil from 
the cabinet, appointed him Vali of Aleppo, and put 
Khalil Eifaat Pa^ in his place as Grand Vizier. Falling 
ill at the very moment of his nomination to Aleppo, 
Kiamil refused that post, and was transferred to Smyrna. 
Khalil Rifaat Pasha, who was Minister of the Interior 
in the previous cabinet, owed his appointment as Grand 
Vizier mainly to the pressing recommendations of Sheikh 
Ebul Huda and Lutfi Agha, the Sultan’s companion. It 
displeased the Albanians of the imperial household, who 
wanted Said in the Grand Vizierate, and clamoured 
for his recall. Said, however, firmly refused ; and, fear- 
ing that the Sultan would resent his refusal, sought 
refuge in the British embassy, where, notwithstanding 
the messages of command, throat, entreaty, or promise 
which streamed from the Palace, he remained the guest of 
Sir Philip Currie until, on the fourth day, he obtained 
from the Sultan a written assurance, which was formally 
communicated to the ambassadors, that his life and 
liberty should l)o respected. About the same |)eriod a 
palace chamberlain named Izzet Bey, by his denunciation 
of certain persons in whom the Sultan previously had 
confidence, established a powerful influence over his 
migesty’s mind. 

Just a fortnight after the new ministry entered upon 
office, five of the ambassadors demanded Armans for the 
inwa^ passage of a second despatch-vessel to be attached 
to each emb^y. Ordinary and special cabinet councils 
reported in favour of acceding to the ambassadors’ 
demand, but the Sultan viewed it unfavourably, and — 
advised by Nazim Pasha, minister of police, that the 
admission of the vessels in question would dangerously 
excite Mahommedan feeling — placed the matter in the 
hands of Izzet Bey, and subsequently sent Kutchuk Said 
Pasha on a special mission to each ambassador praying 
him to relinquish the idea. They all, however, stood 
Arm; but through Izzet Bey’s proflciency in the art of 
procrastination three weeks elapsed before the firmans 
were delivered to the embassies. The disturbances in the 
Asiatic provinces which began while Kiamil Pasha was in 
office continued under the new ministry. The tragedies 
already mentioned were followed by similar scenes of 
bloodshed at Amasia, Marsovan, and Aintab, and by the 
drama of Zeitun — a town of about 10,000 inhabitants high 
up among the peaks of the Anti-Taurus. The Zeitunli had 
resisted taxation up to 1878, when a Turkish block-house 
was built near the town and garrisoned for the purpose of 
enforcing fiscal obligations. Alarmed at the events of the 
summer of 1895, ^e Zeitunli attacked the block-house, 
expelled the garrison, and closed all the approaches to the 
town. The Turks sent troops several times to open the 
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place, but th^ were always driven ba<^ and in Dumber 
a re^ar campaign was opened with the object of 
subduing the Zeitunli. They repelled the first attack, after 
which aU non-combatants leE the place ; but its defenders 
were soon forced to evacuate the block-house, and there- 
upon the ambassadors offered the mediation of the consuls 
to arrange a capitulation, the terms of which were con- 
cluded on 2nd March 1896. The Turks, however, were v^ 
tardy in fulfilling their engagements, and, notwithstanding 
the strenuous remonstrances of the combined embassies, 
three months passed before the capitulation was earned 
into effect. A&>ut this time affairs in the Haur4n became 
critical For many months the Sultan had fostered the in- 
tention of bringing the Druses of the Haur&n and the Arab 
tribes of the Yemen into complete subjection. The first 
steps towards the attainment of this purpose were taken in 
December 1895, when the Martini rifles with which the Yemen 
troops were armed were replaced by Mausers, and the Sultan 
ordered that the Druses of the Haurdn, who wore arms 
and refused to pay taxes, should surrender their weapons 
and submit to taxation. In pursuance of this latter 
command, the Vali, under promise of good usage, induced 
several Druse chiefs to go to Damascus to discuss 
differences ; but, notwithstanding the promise, the chiefs 
were imprisoned and maltreated. This act of bad faith 
caused in the Haurdn great exasperation, which was 
brought to a climax through the abduction in May by a 
Turkish officer of the daughter of a Druse chief. A few 
weeks later, about 17th June, the Druses rose against the 
troops and massacred four companies of infantry. The 
Porte thereupon sent reinforcements into the Haurdn; 
the revolt was quelled ; and the Druses paid their taxes. 

Meanwhile Cretan troubles were daily growing more 
acute. Karatheodory Pasha, who succeeded Mahmud 
Djelal-ed-Din Pasha as governor -general, and 
who in point both of character and ability stood 
in the forefront of Turkish public men, left early in 1896, 
and was replaced in March by Turkhan Pasha. By the 
middle of May the Christian population was in full insur- 
rection ; heavy reinforcements were sent to the island, and 
Marshal Abdullah Pasha was appointed to command them. 
On 6th June Abdullah Pasha asked for reinforcements, at 
the same time announcing the restoration of order and 
tranquillity. A week later the larger of two French 
despatch-vessels stationed at Constantinople was ordered 
to Canea. The European Concert had now taken the 
affairs of Crete in hand, and the ambassadors sought to 
convince the Sultan of the expediency of pacifying the 
island as promptly as possible. After much pressing, an 
imperial proclamation was sent to Abdullah Pasha inform- 
ing the insurgents that if they would lay down their arms 
the Porte would be ready to redress well-founded grievances 
and to satisfy reasonable demands. At the same time the 
Porte asked for the assistance of the consuls in negotiating 
with the insurgents. But the ambiguous language of the 
proclamation, which had from the outset raised misgivings 
in the minds of the ambassadors — and especially the 
condition that the laying down of arms was to precede the 
statement of grievances, — kindled such suspicions in the 
minds of the Cretans that they could not be induced to 
negotiate u(X)n that basis.' The ambassadors therefore in 
I a collective note urged that the Sultan should modify his 
proclamation, appoint a Christian governor, authorize the 
convocation of the assembly, and offer to renew the pact 
of Halepa. Following up t^is note by individual pressure, 
the ambassadors at length (27th June) obtained the Sultan’s 
acquiescence. Georgi Pa^ Berovitch, prince of Samos, 
was ap^>ointed Vali of Crete, and a few days later the 
I Saltan ordered the cessation of hostilities, the proclamation 
of a general amnesty, and an unconditional offer to renew 
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the Halepa pact. Bat meanwhile the Cretan pretensions 
had expanded, and it was only after two months’ endeavour 
that the consuls succeeded in bringing the insurgents to 
accept the proffered terms. The Sultan did nothing to 
redeem his promises, and on 10th October the ambassadors 
expostulated with the Porte concerning their non-fulfilment. 
But the efforts of diplomacy were fruitless, and the year 
closed without any approach to pacification. 

After the Zeitun settlement Armenian affairs dropped 
for a while into the background ; but the resignation of the 
S§eoad Patriarch, whose steadiness of purpose and 
CaaUmttth strength of will were displeasing to the Sultan, 
was brought about early in August. Mgr. 
mmamn. ijjjniriian was succeeded by Mgr. Bartholomeos 
as locum tencm, and his council was replaced by 
Palace nominees. Izmirlian was ordered to make a 
pilgrimage to Jerusalem.” About the middle of August 
a member of the council who had been mainly instru- 
mental in procuring the resignation of Izmirlian informed 
the ambassadors that the Sultan would shortly proclaim 
an amnesty for all Armenians not suspected of revolu- 
tions^ designs. A week later the Patriarch addressed a 
petition to the Sultan praying for this amnesty, and two 
days afterwards the second Constantinople massacre took 
place. The Patriarch Izmirlian had exercised over the 
revolutionists a restraining influence, which was nullified 
by his retirement. Just three weeks after that event the 
Patriotic Society put into execution the plan by which 
they hoped to enforce compliance with their demands. It 
was to place dynamite in the vaults of the Imperial Otto- 
man Bank, and to threaten to blow up that establishment 
unless the promised reforms were guaranteed. This was 
done in the forenoon of 26th August, when some thirty 
members of the society, armed with revolvers and bombs, 
concealed themselves in various parts of the bank ; bombs 
were thrown into the great vestibule ; a shell was exploded 
in the cash de|mrtmeut ; and the whole staff of the bank, 
panic-stricken, fled to the roof, whence some few escaped 
into adjacent premises, while the majority remained as 
hostages in the hands of the ** |mtriots,” who closed and 
barred the outer doors. While this was going on in the 
bank, bombs were thrown and revolvers fired in several 
parts of Gdlata and Pera. Troops quickly occupied the 
main thoroughfares, and, no less promptly, a mob of 
Lazes, Kurds, and Persians — the rabble of the Mahomme- 
dan populace — armed vdth iron-shod clubs and yataghans, 
pour^ into all the quarters north of the Golden Horn, 
and slaughtered every Aimicnian they could find, just as 
the softas had done in 1895, but on a scale proportioned 
to their vastly greater numbers. Neither troops nor police 
attempted to stay the carnage, which continued throughout 
the night, but ceased as if by word of command just before 
daybreak on the following morning. The hostages in the 
bank were released alx>ut midnight, in virtue of an 
arrangement concluded at Yildiz by the director-general 
of the bank, assisted by the first dragoman of the 
Russian embassy, by which the troops surrounding the 
bank were to be withdrawn, and the “ patriots ” were to 
be taken on board Sir Edgar Vincent’s yacht at Kadikeui, 
thence to be transhipjjed by first steamer to England. 
The general conviction with regard to this frightful 
tragedy was that the Palace, by whose efforts the resignar 
tion of the Patriarch Izmirlian had been obtained, knew 
full well that some rash act on the \yaxt of the revolu- 
tionaries would follow that event, and had prepared and 
armed the mob of gf/mdineurz in order to take advantage 
of the expected opportunity. Sharing this conviction, the 
heads of the diplomatic missions abstained from illuminat- 
ing their residences, as it is their custom to do, on the 
anniversary (Slst August) of the Sultan’s accession. The 
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number of victims in this affair exceeded 3000, besides 
1000 missing, whose fate was never ascertained. The city 
was plunged into consternation, prolonged by the sequel of 
wholesale arrests and expulsions which, notwithstanding 
diplomatic remonstrance, were continued up to nearly the 
end of September. In ^e course of that month upwards 
of 20,000 Armenians were shipped away to Black Sea or 
.^rican ports, where they were landed and left in destitu- 
tion. On the morrow of the massacre the six embassies 
presented to the Porte a collective protest against the 
proceedings of the ])rcvious day ; but no notice was taken 
of it, and a second note was addressed, two days later, 

I dirwtly to the Sultan, declaring the state of anarchy in his 
capital to be intolerable, and setting forth the dangers to 
which it ex|x>sed his empire. The result was an irad^, issued 
10th September, ordaining the constitution of a special 
commission, comprising delegates from the embassies, to 
regulate arrests, expulsions, and other matters arising out 
of the events of 26th August. Three days later the 
commission met, but achieved nothing, because the in- 
structions given to the Turkish members were such that 
the questions for consideration could not be treated on a 
basis corresponding with the intentions of the embassies, 
to whose delegates, moreover, the Turkish members 
allowed only a consultative voice in the proceedings. 
However, towards the middle of the month (September) an 
alarm was misod about the “Young Turkey” i>arty, suggest- 
ing the expediency of reconciliation with the Armenians. 
The Council of Ministers determined, therefore, to adopt 
conciliatory measures, and the French ambassador 
in an audience was able to impress the Sultan’s mind 
with the imi>erative necessity of restoring a legal 
order of things in the capital, and of placing the 
provincial administration on a stable footing. This latter 
recommendation his majesty followed by extending to the 
whole empire the inoi)erative charter of reforms granted 
in OctoW 1895 for the six provitu^es inhabited by 
Armenians. Nevertheless arrests, condemnations, and 
expulsions continued throughout October; but early in 
November the Sultan authorized the convocation of the 
Armenian National Assembly in order to elect, in conform- 
ity with the prescription of the organic statute, a new' 
Mixed Council, and to proceed to the election of a ])atriarch. 
This was carried out in the course of the month; a 
respectable council was constituted, and Mgr. Omianian, 
a prelate of high character and attainments, moderate 
views, and rare discretion, w'as elected Patriarch. In 
December the Sultan issued a decree of amnesty^ and a 
month later it w'lis officially announced that “ all amnestied 
Armenians,” including four under sentence of death, had 
been released. At the time of granting the amnesty the 
Bultan accepted a plan of reconciliation proposed by Artin 
Pasha, but in the irafl6 ordaining its adoption it was so 
mutilated as wholly to destroy its significance and value. 
This engendered much bitter feeling, and early in 
February wholesale arrests began again. Up to the 
middle of March the Patriarch was unable to obtain any 
concession, but the massacres of Everek and Tokat w'bich 
occurred in tliat month called forth such severe reprol>a- 
tion from the ambassadors that in order to appease them 
an irad6 was issued granting, with some slight modifica- 
tions, the concessions comprised in Artin Pasha's plan. 
No action, however, was taken under this irade, ajid the 
Armenians could obtoin no redress of their grievances. In 
August some street disorders occurred ; some bombs W'ere 
discovered in Armenian houses ; one was exploded at the 
Porte, and one w'as found in the possession of an Armenian, 
who proved to have just arrived from Russia, ascending 
the staircase of the bank. Denunciations, aiTests, and 
ex[mlsion$ began over again ; and the patriarchate pro- 
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tested against the indiscriminate severities practised by the 
Turkish authorities, but the protest was unheeded. To- 
wards the end of December the Mixed Council of Kum- 
Kaim presented to the Sultan a memorial embod^g the 
twelve points of Artin Pasha's plan, together with four 
others relating to new grievances, and pra3dng that his 
migesty would mercifully concede them. This petition 
elicited some vague promises which remain unAdfiUed, 
while, on the other hand, further restrictions on Armenian 
liberties wore imposed during 1899. Wearied of his 
failures. Patriarch Ormanian in the month of September 
present^ his resignation to the Sultan, who returned 
it, and ordained a constitution of a commission to 
inquire into Armenian grievances, but this ordinance 
has not yet borne fruit. During the years 1895-97 
Armenians from the provinces swarmed across the Russian 
frontier and took refuge in the Caucasus to the number 
of between forty and fifty thousand. In June 1898 
the Russian ambassador requested the Porte to facilitate 
the return of these fugitives to their former homes. The 
Porte replied evasively, and the ambassador several times 
ineffectually reiterated his demand. At length on 24th 
May 1899 the Sultan personally requested M. Zinoview 
to defer the question, and the ambassador accordingly 
abstained from urging it until the middle of February 
1900, when he renewed the demand, but, finding the 
Sultan still strongly opposed to the return of the fugitives, 
did not press it. On the 10th July his excellency pre- 
sented a note to the Porte asking permission for the 
return of about 3000 of the expatriated Armenians, but 
no reply was given. The massacre of Tokat (March 1897) 
was the last incident of historical importance in connexion 
with this episode in Armenian affairs. It need only bo 
added that in August 1899 an iradt^ was issued authorizing 
the convocation of the diocesans of the catholicosate of Bis 
to elect in the traditional manner a new catholicos, the 
office having been vacant for nearly two years in conse- 
quence of the Sultan’s wish so to alter the mode of election 
as to give his majesty control over it. 

During the late months of 1 896 and the early months 
of 1897 the affairs of Crete became worse, mainly owing to 
the obstructive and evasive treatment they received at the 
hands of the Porte. After two months* discussion the 
mixed commission for organizing the gendarmerie wm 
despatched from Constantinople on 3rd December, and a 
few weeks afterwards the Porte, in a circular to the Powers, 
protested against the attitude of Greece. Early in February 
Greece jent troops to Crete, whenuipon the Vali, Georgi 
Pasha Berovitch, threw up his a])pointment and left the 
island. Towards the end of the same month the Porte 
sent another circular to the Powers about Greek inter- 
ferance In Crete, and began to mobilize, moving troops 
from Asia into Europe, and despatching war material and 
stores by sea and land to depdts in more or less proximity 
to the Greek frontier. Edhem Pasha was called up 
from Syria to take command of the forces in Macedonia. 
On the 2nd March the six ambassadors presented a col- 
lective note to the Porte, announcing the intention of the 
Powers to make Crete autonomous, and declaring that 
there was no idea of handing over the island to 
Greece, which would be required to withdraw 
her troo]^ and warsldps. Three days later the 
ambassadors sent in another collective note in which they 
stated their views about the ** progressive reduction” of 
the Turkish forces in Crete. The Porte raised no objection 
to the scheme of autonomy, but replied evasively concerning 
the withdrawal of the imperial troops. At this period the 
dominant, though undeclared, idea in the mind of the 
Sultan’s most intimate advisers was to punish Greece for 
meddling in Cretan affidrs. In pursuance of this purpose, 


towards the end of March a naval squadron, composed of 
four ironclads, two cruisers, one gunboat, two torpedo- 
boats, and two torpedo -catchers, was despatched to 
Gallipoli, and the 2nd and 3rd anny corps — of which 
the headquarters were Adrianople and Monastir — were 
reinforced. Greece replied by increasing her forces on 
the frontier, and the Powers, through their representa- 
tives, warned (6th April) both states that in the event of 
war the aggressor would be held responsible, and if 
victorious would obtain no advantage. The Porte issued 
a series of circulars to its representatives abroad, all com- 
plaining of the situation, the last (10th April) protesting 
against a violation by Greek troops of the frontier near 
Metzovo. Meanwhile Edhem Pasha pressed for orders to 
advance into Thessaly. An irad6 issued 17th April in- 
structed him to do so, and ordered the recall of the Ottoman 
minister from Athens and the delivery of passports to the 
Greek minister in Constantinople. Greece and Turkey 
were now at war. A few days revealed the fact that 
Greece was overmatched, and on 12th May the six ambas- 
sadors opened mediatory negotiations by presenting a 
collective note demanding an armistice. Shortly after- 
wards the mediating Powers Ixjgan treating for a basis of 
f>cace, but the Turkish demand, inter alia^ for the cession of 
Thessaly, and for an indemnity of ten millions sterling, ren- 
dered the negotiations laborious. They extended over four 
months, the Sultan’s acceptance of the preliminaries being 
communicated to the ambassadors on 27 th September. 
During the first week in October the plenipotentiaries for 
the settlement of the peace treaty were appointed: for 
Turkey, Tewfik .Pasha, foreign minister, with Assim Bey, 
Ottoman minister in Athens, as coadjutor; for Greece, 
Prince Mavrogordato, Greek minister in Constantinople. 
Tlie negotiations lasted nearly seven weeks; the treaty 
was signed on 4th December, and a fortnight later ratifica- 
tions were exchanged. 

During the first weeks of the }>eace negotiations diplo- 
matic attention was withdrawn from Cretan affairs, but 
was attracted to them in July, when the Porte talked of 
sending reinforcements, and again later when Djevod 
Pasha, who liad taken up his appointment as Vali, brought 
about a state of friction with the admirals which they 
reiK)rtcd to be intolerable. In the early days of October 
the Porte sent a circular to its rejirescntatives abroad 
bidding them urge the Powers to settle the Cretan ques- 
tion, and proposing to that end (1) the disarmament of 
the whole population ; (2) the appointment of a Christian 
Vali ; (3) that of a Christian or European ofiicer in the 
Turkish service to the command of the troops stationed in 
the island. This measure was barren of result The 
ambassadors had frequent meetings, in the course of which 
they drafted a scheme of organization for the government 
of the island, and at their last gathering in that year (2nd 
December) they refused to entertain the Porte’s proposal 
to send fresh troops to replace about 4500 time-expired 
men. At the same meeting the Russian ambassador put 
forward the candidature of Prince George of Greece for 
the governorship. The Sultan manifested great repugnance 
to ^UB proposal, and in a series of communications to the 
Powers maintained that this ofiice could not be fitly or fairly 
bestowed upon any but an- Ottoman subject In March, 
however, Russia, seconded by Great Britain, brought the 
Porte to understand that the objections of Europe to that 
arrangement were insuperable. In June the question of a 
temporary regime, preparatory to the autonomy already 
decided upon, came under discussion. About the same 
time the Austrian and German ambassadors withdrew from 
the diplomatic conferences, and the solution of the Cretan 
problem was left to the representatives of France, Great 
Britain, Italy, and Russia, the performance of whose task 
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the Porte did its utmost to obstruct. In official circles 
hopes were entertained that the German Emperor, expected 
in Constantinople in October, would give the Sultan 
effectual support in Cretan matters, and accordingly 
Djevad ex-Vali of the island, was ordered to Beirut 
to meet the Emperor and accompany him to Palestine. 
About this time the four Powers gave notice to the Porte 
to evacuate Crete, and after some profitless endeavours to 
obtain a mitigation of this condition, and finding that there 
was nothing to expect from the Emperor William, the Porte 
ordered the troops to leave the island, and by Ihe middle 
of November the evacuation was complete. The four 
embassies then notified the appointment of Prince George 
as High Commissioner, the Porte acknowledged the com- 
munication with many expressions of regret, and Cretan 
affairs passed out of the hands of the four ambassadors. 

It has already been mentioned that Sultan Abdul 
Hamid had in view the complete subjection of the 
Yemen, and to that end had, in 1896, fur- 
vJmtn. nished the 7th army corps with Mauser rifles. 

But with the exception of general instructions 
and occasional reinforcements sent to Ahmed Feizi 
Pasha, civil and military governor, who by unremitting 
severity had succeeded in establisldng a certain measure 
of order in the province, no action was taken until the 
spring of 1898, when, in consequence of the then preva- 
lent scarcity, a revolt broke out. The Sultan appointed 
Hassan Hilmi Effendi to be Vali, leaving the military 
command in the hands oi Feizi Pasha. Hassan Hilmi’s 
endeavours were ^mcificatory, but they were defeated by 
the intrigues of Ahmed Feizi, whom the Sultan recalled 
early in June, appointing Abdullah Pasha, commander of 
the 6th army corps, in his place. Abdullah prayed to be 
relieved of this duty. At that time the Vali was blockaded 
in Sanak by the insurgents. Their movements were ordered 
by the Imam Zeid, calling himself the “True Khalif,” 
whose headquarters were at Sadeh, and whose pretensions 
were said to be countenanced by the Sherif of Mecca. The 
Sultan became seriously alarmed, ordered the dosjmtch of 
reinforcements to the number of 16,000 men, and insisted 
that Abdullah Pasha should take command of them. In 
June it was officially announced that all the tribes had 
submitted, and that imperial authority had been established 
throughout the country. But it was learnt privately soon 
afterwards that Abdullah had been repulsed in an expedi- 
tion against the Kublet-el-Azin tribes ; that the tax- 
gatherers had been driven from Libit, a district near 
Hodeida; and that in the whole region north of the 
Hodeida-SanaA line the only recognized ruler was the 
Imam Zeid. Tidings of similar purport were received in 
Constantinople early in October. A few days later the 
Sultan issued an irad4 ordaining the division of the Yemen 
into four vilayets, each with a governor-general and full 
provincial administration. That ordinance has not yet 
been carried into effect. 

Among the many troubles of 1898 was the evil fruit of 
the indulgence bestowed upon the Mahommedan Albanians. 
This turbulent race, always prone to insubordination, 
defied all authority and committed every sort of 
outrage on the Servian, Bulgarian, and Monte- 
negrin residents in their country, violating on 
several occasions the Servian and Montenegrin 
frontiers. The governments of these states, and of Bulgaria, 
formally protested, and the embassies of the Powers in 
Constantinople expostulated, but all that they obtained 
was the despatch of commissionb of inquiry to Albania, 
and the reirdorcement of the Turkish garrisons in that 
region. The Albanian excesses, however, went on as 
before, and complete anarchy overspread all the country 
between the river Yardar and the Adriatic. In November 
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1901 Kiazim Pasha, Vali and military commander of 
Scutari in Albania, who for four years had bravely and 
ably contended with this situation, resigned his post, find- 
ing it useless to persevere without support from Constanti- 
nople. Out of all these circumstances grew what has 
become known as the “ Macedonian Question,’’ ».c., the 
project of transforming the Turkish provinces west of the 
Yardar into an autonomous state. 

In the autumn of 1898 (28th October) the German 
h^peror and Empress, on their way to Jerusalem, paid a 
visit to the Sultan, and were his guests for four days in 
the Merassim Kiosk (specially built in Yildiz Park to 
receive them on their first coming in 1889), to which a 
new wing was added for this occasion. Tlie outcome of 
the Emperor’s visit was a concession (19th March 1899) to 
the Anatolian Railway Company, a German 
undertaking, for a port and bonded warehouses 000 . 
at Haidar Pasha, where the line has its terminus mmlai 
in proximity to the British (Crimean) cemetery, 
from which the magnificent view which it formerly com- 
manded is now shut out by the new buildings. The 
Emi)eror also obtained a ])romise from the Sultan of the 
extension of this line from Konieh to Baghdad and Basra, 
and a firman to that effect was delivered to the company 
on the 27th November 1899. In compensation for this 
act of favour to Germany, Russia demanded and obtained 
a prior right, on equal terms, over all applicants for rail- 
way concessions in Asia Minor north of the German line. 
Up to the end of November 1901 the convention for the 
Konieh-Basra line was not concluded, as the syndicate, 
besides adding several branches to their original scheme, 
demanded many supplementary j»rivilcgos and a Govern- 
ment guarantee of net traffic receipts to the amount of 
13,000 francs per kilometre. Th(», demand for branches 
and incidental privileges called forth no serious objection, 
but the Sultan was strongly opposed to the kilometric 
guarantee. 

In April 1900 the Sultan announced his intention of 
constructing a railway from Damascus to the Hecyaz. In 
Palace circles it was said at the time that the 
idea originated in the Sultan’s anxiety to exercise TurkiMh 
a stricter control over the caravans of pilgrims, 
amongst whom seditious literature was said to be 
largely distributed by revolutionary agents. But it is 
certain that the Sultan was also actuated by other motives, 
the most direct of which was the desire to acquire a firmer 
hold of his Arabian provinces — Hedjoz and Yemen — wherO^ 
in recent years the weakness of his authority had been 
made conspicuous by many untoward incidents. Moreover, 
he felt that the railway would show forth its founder as a 
benefactor of Islam, and promote Pau-I|ilamic views. The 
Sultan at once set on foot a subscription towards the cost of 
the railway, and appealed for contributions to Mussulma^ 
in all parts of the world. He headed the list with a suV 
scription of £50,000 (Turkish), and the works were be^n 
on 31st August, the twenty-fifth anniversary of his accession 
to the throne. In the latter x^rt of 1901 the Sultan’s 
activity was also shown in various intrigues against British 
influence on the Persian Gulf, notably at Koweit. 

The “Young Turkey ” Association, resuscitated at Geneva 
in 1891 after an entombment of twenty-two years, lacking 
as it does pecuniary resources, cohesion, definite purpose, 
and capable leaders, has not shown itoclf a formidable 
organization. Nevertheless alanns concerning 
its sinister intentions have been several times xurSy, 
raised in Constantinople, and on each occasion 
the Sultan has taken steps to win back to their homes and 
to their allegiance some of those Turks who had gone 
abroad to make open profession of “Young Turkey” 
doctrine ; and inasmuch as a large proportion of them had 
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gone into exile with the express object of being persuaded 
to return^ many were brought back by that means. Thus 
there remained in Western Europe (1) those who had no 
faith in promises ; (2) those whom the Saltan did not care 
to reclaim ; (3) a very few who, sincerely Liberal in their 
views, hold the existing system in abhorrence. These 
are the elements of which the “Young Turkey” Asso- 
ciation consists. In recent years the Sultan has been in- 
creasingly anxious about it, having become aware that 
aversion from his rule has inspired the great majority of 
educated Turki^ including a large proportion of the Ulema, 
with Liberal ideas. At the end of 1900 the Sultan’s 
anxieties about “ Young Turkey ” became more and more 
acute, and prompted him to measures of counteraction 
which the circumstances did not warrant, and which, by 
the undeserved suffering they occasioned, greatly increased 
the disaffection of his Mahommedan subjects and largely 
swelled the ranks of the malcontents. 

One of these measures brought him into serious diplo- 
matic difficulties. In April 1901 he was warned by his 
embassador in Paris that the “Young Turkey” com- 
mittees were preparing a demonstration which was planned 
to come off in Constantinople early in Juno, or sooner if 
Th§ possible. The ambassador urged the Sultan to 
iwiga take all possible precautions, and especially to 
intercept the corres|x>ndence passing between the 
committees and the members of the association 
residing in Constantinople. The only way of accomplish- 
ing this was to break oj^en the mail ^gs addressed to the 
foreign post-offices, which on arrival pass, sealed, through 
the Turkish post office, and, being inviolable according to 
international compact, are so delivered to the several 
foreign postmasters. Notwithstanding this well-established 
rule, the Turkish postal authorities on the 6th May 
opened the foreign mail bags, confiscated the letters which 
appeared to them suspicious, and distributed the remainder, 
llie four embassies concerned — Austrian, British, French, 
and German — ^immediately presented to the Porte an 
identic note protesting against the violation of the mail 
bags as a breach of international law, and telegraphed to 
their Governments for instructions. On the following day 
they sent dragomams accompanied by marines and sailors 
from the despatch-boats, to meet the mail train and take 
possession of the letter-bags addressed to their respective 
post offices. This was done, the Turkisli postal authorities 
offering no resistance, but merely declaring that the 
*Tarkish post would no longer take charge of the outward 
bogs. These the ambassadors therefore despatched by a 
special messenger. The Porte replied to the ambassadors’ 
protest, justifying its action in opening the mail bags ; but 
the ambassadors li^efused the Porte’s note, and returned it. 
A second note of similar purport was returned in like 
manner ; a third, somewhat apologetic in tone, was accepted. 
iThis change of tone was due to the fact that the Sultan 
had become aware that the embassies were discussing, and 
indeed preparing, a naval demonstration which they had 
recommended to the sanction of their Governments. A 
week later the Sultan, overpowered by his dread of a naval 
demonstration, sent his Minister for Foreign Affairs to the 
four ambassadors to inform them that his megesty retracted 
all that had been ordered regarding the foreign mails, and 
that the foreign post offices were free to work as they had 
previously done^ and to use the Turkish post for the trans- 
mission of their bags. The Austrian, British, and French 
ambassadors refuel to take official cognizance of this 
declaration, as they were awaiting instructions from their 
Governments; but the German ambassador immediately 
accepted it as a satisfactory solution of the difficulty. 
Three days later the Minister for Foreign Affairs again 
went to the three embassies, and rene^^ the Sultan’s 
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declarations and assurances, adding to them a humble 
apology and the Sultan’s formal pledge that the Govern- 
ment would never again interfere with the foreign post 
offices. These overtures the ambassadors then acknow- 
ledged in a collective note, and having referred to their 
Governments, accepted them on the 14th May, and on the 
16th May the Btatw qw> ante of the foreign post offices 
was re-established. 

Another diplomatic difficulty arose in 1901. Early in 
the year the Quay Company, a French undertaking, brought 
complaints against the Turkish authorities for obstructing 
its works and for infringing its rights and privilegea 
The French embassy urged these complaints for several 
months at the Porte and at the Palace without obtaining 
any redress. The embassy had also in hand a claim in 
respect of the expropriation of a French subject who had 
bought and drained the marshes of Ada Bamr. In I^y 
the embassy put forward the long-standing pecuniary 
claims of two Levantine bankers, French “ protected ” sub- 
jects, which the Porte showed so much disinclination to 
admit that its relations with the French embassy became 
discordant, and the ambassador, M. Constans, repeatedly 
threatened to leave Constantinople. Convinc^ at length 
that M. Constans was in earnest, the Porte early in August 
adjusted the Quay question and settled the Ada 
Bazar claim, but still shirked those of the two 
bankers. M. Constans therefore broke off 
relations with the Porte, and left Constantinople on the 
26th August. Two months passed without arriving at a 
settlement, and at the end of October France despatched a 
naval squadron, under Admiral Caillard, to Turkish waters, 
and presented to the Porte four new demands, compliance 
with which the French Government declared to be a con- 
dition eine qud non of the renewal of diplomatic relations. 
The new demands were (1) the legal recognition of all 
French educational institutions, whether national or pro- 
tected ; (2) the legal recognition of all French religious 
and elementary institutions, whether national or protected ; 
(3) finnans authorizing the restoration of all buildings, 
belonging to such institutions, which were damaged in the 
disturbances of 1894 and 1896 ; (4) the recognition of the 
Chaldean Patriarch. These demands were presented to 
the Porte on the 2nd November. The French squadron 
arrived at Mytilene on the 5th November, and on the 
following day the bankers’ claims were arranged, an irad4 
recognized the Chaldean Patriarch, and satisfactory assur- 
ances were given regarding the other demands. These 
assurances were supplement^ two days later by a formal 
acceptance ; and by the evening of the 10th November all 
points were finally settled, the French squadron quitted 
M 3 rtilene, and on the following day diplomatic relations 
were resumed. On the 9th November lUialil Rifaat Pasha 
died, having held office for six years, the record of which 
was one of steadily progressive deterioration in all 
departments of the public service, with a corresponding 
ffiminution of commercial and industrial prosperity alike 
in the capital and in the provinces. The Sultan hesitated 
for some days over his choice of a new Grand Vizier, 
but on the 16th November he recalled to that office 
Said Pasha, whom he had dismissed therefrom on the 
2nd October 1895, and who had since been living in 
retirement. 

The opening of the year 1902 found Turkey in friendly 
relations with all the European Powers, but involved in 
serious internal difficulties. These were financial embar- 
rassments; stagnation and unprosperity throughout the 
whole domain of commerce and industry ; anar^y in the 
eastern provinces of Asia Minor and in the western pro- 
vinces of the Balkan Peninsula ; disorganization in all 
departments of the central administration, rendering 
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utterly impotent those of the provinces. It was in view 
of these difficulties, and of ** Eutchuk ” Said FSsha’s well- 
known aptitude for dealing with them, that the Sultan 
was induced to call once more to office the long-discarded 
favourite of the earlier years of his reign. 

Attthoritibs.— less : Oeoroiadss, D. La Turguie adbiulU, 
Paris. •— Lkglbrc. Voycm au MotU Ararat, Paris. 1SS8 : 
Berard, Vicim La fwrquie et FEeUinime eontemporain, 
Paris, Oalmann Levy. — Harris, W. A Journey through the 
Yemen, London, Bl^kwood and Sons. 1SS6 : Grosvenor, Prof. 
K A. ConetaTitinmle^ 2 vols. illua London, Sampson Low. 
less ; Hogarth, D. S. rit Wandering Student in ike Levant, 
London, John Murray. — M*Coll, Canon. The SuUan and the 
Powers, London. 1897 : Berard, Victor. La polUique du 
Sultan, Paris, Oalmann Levy; La Mactdoine, Paris, Cal- 
mann Levy. — Bigham, Clive. A Hide through Western Asia, 
London, Macmillan and Co. With Turkish Arms in Thessaly, 
London, Macmillan and Co. — Chauoordy, Comte de. La France et 
la gpsesHon d Orient, Paris. — Harris, J. Rendell. Letters from 
Armenia, London. — Vakdal. Les maesaeres arminiens et la 
r^orme en Turguie, Paria — Walker, Mart A. Old Tracks and 
Ivaio Landmarks, London, Richard Bentley. 1899 : Beaman, H. 
Twenty Years in (he Near East, London, Methuen and Co. — 
Driault. La question d Orient, Paria — Hep worth. Rev. G. H. 
Through Armenia on Eorseback. London, Isbister and Co. — 
Miller, W. Travels and Politics in the Near East, London, Fisher 
Unwin. — Warkworth, Lord. Notes from a Diary in Asiatic 
Turkey, London, £. Arnold. (e. w*-) 

III. Finance. 

Preliminary Sketch, — ^From the outset of their history 
the Osmanli Turks adapted to their own particular needs 
most of the political, economical, and administrative 
institutions which existed before them. Primarily their 
system was based on the great principles enunciated by 
the immediate successors of the Prophet, especially by 
Omar, involving the absolute distinction between, and 
impartiality of treatment of, the Mussulinan conquerors 
and the races which they conquered ; and from this point 
of view a careful study of the hnaucial history of Turkey 
will afford most valuable insight into the little understood 
causes of what has been known for generations as the 
Eastern Question. 

In reward for the brilliant services rendered him by Ertoghrul 
(the father of Osman) and by Osman himself, Ala<ed-ain, the last 
of the Seljuk sultans, conferred certain provinces in fief upon 
these two great warriors. They in their turn distributed the 
lands so acquired among their sons and principal emirs on strictly 
feudal princi])les, the feudatory lands being styled ziamet and 
timar^ a system long continued by their successors in regard to 
the territories which they conquered. The conquered peoples 
fell into an inferior caste, made to work for, and to pay for the 
subsistence of, their conquerors, as under the Arab domination : 
the TOincipal taxes exacted from them were the kharadj (a kina 
of i^l-tax paid for the privilege of gaining means of existence in 
a Mussulman country), and the djiziyl, a compulso^ payment in 
lieu of military service. The conquerors were feudatories of 
the reigning prince or sultan, and their payments consisted 
principally in providing fighting forces to make up the armies 
of the prince. The kharcMj, the djisiyi, and the whole feudal 
system disappeared in theory, although its spirit, and indeed in 
some respects its practice, still exists in fact, during the reform- 
ing period initiated by Sultan Selim III., culminating in the 
Tanzimat-i-Khairiye (1839) of Abdul Me^jid, and the Hatt-i- 
Humayoun issued by the same Sultan (1856). The adminis- 
tration of the state revenues was managed Iw a Govern- 
ment department known as the Beit-ul-Mal or Maliy^, terms 
generally employed throughout Islamic countries since the com- 
mencement of Islam. But the entire financial authority resided 
in the Sultan as keeper, by right, of the fortune of his subjects. 
The public revenues were passra under three principal denomina- 
tions — (1) the public treasury ; (2) the reserve, into which was 
paid any surplus of revenues over expenses from the treasury ; 
(8) the private fortune (civil list) of the prince. Expenditure, 
as under the Seljuk sultans, was defrayed partly in cash, partly 
in ** assignations*' (havalt), a system which will be refer^ to 
later. 

The Osmanli sultans, as also the Mamelukes and the Seljuks, 
were accustomed to give largesse to their military forces on their 
aoeession to the throne, or on si>ecial occasions of rejoicing, a 
eustom which still is practised in form, as for instance on the 
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first day of the year, or the birthday of the Prophet {mevlUd), 
Largesse was especially given on the field of victory, and was, 
moreover, liberally distributed to stifle sedition and mutiny 
among the troops, the numerical strength of whom was continu- 
ally increased as tlie empire enlarged its borders. This vicious 
system, grafted as it was upon an inefficient administration, and 
added to the weight of a continually depreciated currency, de- 
based both by ill-advised fiscal measures and by public cupidity, 
formed one of the princi^ial causes of the financial embarrassments 
which assailed the treasury with ever-increasing force in the latter 
part of the 16th and dunng the 17th and 18th centuries. The 
Turkish historian, Kutclii Bey. sittributes the origin of the decline 
of the empire to the reign of Suleiman the Magnificent (1620-1566), 
when the conversion of many emiriyi lands into vakoufs (see 
infra) was ofiected, and the system of forming out revenues 
first introduced. Impoverished by these diflereut causes, as well 
as by prodigal extravagance in interior ex^ienditure, by shameless 
venality among the ruling classes, and by continual wars, of which 
the cost, whether they were successful or not, was enormous, 
the public treMury was frequently empty. So long as the 
reserve was available, it was drawn uix)n to supply the void ; 
but when that also was exhausted recourse was had to expe- 
dients, such as the borrowing, or rather seizure, of the Vakouf 
revenues (1622) and the sale of crown proi)ertio8 ; then ensued a 
period of barefaced confiscation, until, to restore public confidence 
in some measure, state budgets were iiuhlished at intervals, viz., 
the putial budget of Ainy-Ali (in 1018 or a.i>. 1609), the budget 
of Ali Aga (in 1064, or 1653), and that of Eyoubi Etfondi (in 
1071, or 1660). At this time (1657-1681) the brilliant adminis- 
tration of the two Keiiprulus restored temporary order to 
Ottoman finance. The budget of Eyoubi Eftenai is iiarticularly 
interesting as giving the statomoiit of revenue and expenditure 
for an average year, whereas the budget of Ainy-Ali was a 
budget of expenditure only, and even in this respect the budget 
of Eyoubi Eiicndi is far more detailed and complete. The receipts 
amounted in round figures to a sum of 2,400,000,000 agtekt^ 
equivalent to 60,000 purses, or 80,000,000 crowns, or about 
6,000,000 modern Turkish pounds (£Tl = about 18s. 2d. in 
sterling), and a deficit is shown of about 308 purses (or 12,830,000 
154,000 crowns). The budget of Ali Aga is almost 
iaentioal with that of Eyoubi Eifendi, and is woruiy of special 
note for the conclusions which accompanied it, and which, 
although drawn up 250 years ago, described with strikine 
accuracy some of the very ills from which Turkish finance is stiu 
sulferiug. *^'This budget,” said the director of the MaliytS 
** shows a deficit of 2000 purses” (about 1,000,000 crowms) 
** caused by the system of anticipation adopted by the previous 
grand vizier and dofterdar: the receipts of 1064 have been 
totally absorbed, as also more than half those of 1065 ; con- 
Boquently the revenues of those years will bo almost nil^ and 
there will be a large deficit. 1 must add that, for the most 
jiart, the salaries inscribed in the budget have not been x>aid 
to those entitled to receive them ; there still remains to ho 
paid a balance of 2000 purses, the amount of the deficit above 
shown.” 

A|)art from unimportant modifications, the form of the budget 
must have remained unchanged until the organic reforms of 
Selim 111., while its complete transfonnation into European 
shape dates only from the year 1278 (1862), when Fuad Pasha 
attached a regular budget to his report on the financial situation 
of the empire. Since that time there has been no further change 
worth noting ; although the publication of the budget has only 
taken place at very irregular intervals, it must also be observed 
that the published budgets are by no means accurate. From the 
time of ^oubi Efleum until toe end of the grand vizierate of 
Ibrahim I^ha (1730), the empire experiencoa periodical relief 
from excessive financial distress under the series of remarkable 
grand viziers who directed the affairs of state during that time, 
but the recovery was not permanent. Ottoman arms met with 
almost systematic reverses ; both the ordinary and the reserve 
treasuries wero depleted ; a proposal to contract a foreign loan 
(1783) came to notoing, and the public debt {dHyUn-i-umilwiyt) 
was created by the capitalization of certain revenues in the form 
of interest-boaring bonds {sehims) issued to Ottoman subjects 
against money lent by them to the state (1785). Then came 
foroed loans and debarod currency (1788), jiroducing still more 
acute distress until, in 1791, at the close of a two years' war with 
Russia, in which the disaster which attended Ottoman arms may 
be lamly ascribed to the penury of the Ottoman treasury, 
Selim III., the first of the “refonning sultans,” attempted, with 
but little practical success, to introduce radical reforms into the 
administrative organization of his empire. These endeavours 
were continued with scarcely better resiiit by each of the succei^- 
ing sultans up to the time of the Crimean war, and during the 
whole of that period the financial embarrassment of the empire 
was extreme. Partial relief was sought in the continual issue 
of debased currency {beshlik, altilik, and their subdivisions), of 
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which the exoeei of nomiiul value over intrinsic value ranged 
between 38 and 97 per cent., and finally ]mper money (kainU) 
which was first issnea in 1889, hearing an interest of 8 mr cent., 
reduced in 1842 to 6 iier cent., such interest being paid: on notes 
of 500 piastres, but not on notes of 20 or 10 piastres which were 
issued simultaneously. Finally, usage of paper money was 
restricted to the capital only, and in 1842 this partial reform of 
the paper currency was followed by a reform of the metallic 
currency, in the shape of an issue of gold, silver, and copper 
currency of good value. The copjier coinage has since dis- 
appeared, but the gold and silver currencies of Turkey are now 
practically the same as they were ordered then. The gold coins 
issued were 500, 250, 100, 50, and 25 piastres in value, the weight 
of the 100-piastre piece (Turkish pound), 7*216 grai^es, *9161 
fine. The silver coins were of 20, 10, 5, 2, 1, and } piastre in value, 
the 20-piastre piece weighing 24*055 grammes, *880 fine. The 
copper money was in pieces of a nominal value of 40, 20, 10, 5, 
and 1 paras, 40 paras being equal to 1 piastre. In 1851 further 
attempts wore made to withdraw the paper money from circula- 
tion, but these were interrupted by tne Crimean war, and the 
Government was, on the contrary, obliged to issue notes of 20 and 
10 piastres. Finally, at the outoreak of the Crimean war Turkey 
was assisted by her allies to raise a loan of £3,000,000 in London, 
guaranteed by Great Britain and France ; in 1855 an organic law 
was issued regulating the budget, and in the same year a second 

r ranteed loan of £5,000,000 was contracted in Great Britain. 

1857 an interior loan of 150,000 purses in bonds (ss/uim-i- 
mumtaz^. repayable in three years and hearing 8 percent, interest, 
was raised ; the term of reiiayment was, however, prolonged in- 
definitely. In the same year another series of oonds {hazinn 
tahvili), bearing 6 per cent, interest, and repayable in 1861, was 
issued ; in 1861 the term of reimbursement was prolonged until 
1876. In 1858 a third loan was contracted in Great Britain for 
£5,000,000, and thereafter foreign loans followed fast on one 
another, in 1860, 1862, 1863, 1864, 1865, 1869, 1872, 1873, and 
1875, not to mention the two Egyptian tribute loans raised on 
Egyptian credit in 1871 and 18/7. (For further information 
regarding the Ottoman public debt and 8usi)en8ion of payments 
in 1876, kc., see p. 510.) In 1850 the settlement of palace debts 
gave rise to the issue of 1,000,000 purses of new interior bonds 
leaham-i^edidi) spread over a period of three years, repayable 
in twenty- four years, and bearing interest at 6 per cent. Further 
6 i>6r cent, bonds, repayable in ten years, and styled sergf/tt, were 
issued in the same year. Seeing the rapid increase of the 
financial burdens of the state, a commission of experts, British, 
French, and Austrian, was charged (1860) with setting the affairs 
in order, and with their assistance Fuad Pasha drew up the 
budget accompanying bis celebrated report to the Sultan in 1862. 
Meanwhile kainU was being issued in great quantities (about 
60,000 purses a month) and lell to a discount (December 1861) of 
260 per cent. In 1862 further Hhimz were issued, and these and 
the loan of 1862 (£8,000,000) were devoted tc the withdrawal of 
the kaimi. Later, however, the kaiirU was again issued in very 
large amounts, and the years succeeding 1872 up to the Russian 
war presented a scarcely interrupted course of extravagance and 
financial disorder, the result of which is described below. 

The Budget is supposed to be drawn up according to an 
excellent set of regulations sanctioned by im^rial decree, dated 
6th Julv 1290 (1875), of which the first article absolutely pro- 
hibits the increase, by the smallest sum, of any of the expenses, 
or the abandonment of the least iota of the revenues, fixed by the 
budget. The revenues are divided into two categories, vis., the 
direct and the indirect. The first category includes the 
“ imposts ’* properly so called, the fixed contributions {redevances 
fixes) to be paid by the ** privileged provinces,'* and the military 
exoneration tax. In the second are comprised tithes, mine- 
royalties, forests and domains, customs, sheep-tax, tobacco, salt, 
spirits, stamps, and ** various." The expenses are also divided 
into two categories— (1) “ Periodic and fixed " expenditure, which 
admits of neither reduction nor delay ; and (2) the credits ulowed 
to the various doiiartments of state, which may be increased 
or diminished accoi^iug to circumstances. The expenditure of 
the first ca;t^ory is made up of the service of foreign loans, 
of the general debt, of the dotations replacing ziamd and 
timared (military fiefs), and of fixed contribunons such aa 
In the second category are included the imperial 
civil list, the departments of the Sheikhu-*l-IsUunftt and of 
religious establishmsnts, the ministries of the interior, war, 
finance, public instruction, foreign affairs, marine, commerce 
(including mines and forests), and public works, and, finally, of 
the Grand Master of Ordnance. For every province {vilayH) a 
complete budget of receipts and expenditure is drawn up by its 
defUrda/r (keeper of accounts) under the supervision of tne vali 
(TOvernor) ; this budget is forwarded to the minister of finance, 
^ile each ministry and department of state receives communica- 
tion of the items appertaining to it Each ministry and depart- 
ment then sends in a detailed budget to the Sublime Porte before 
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the end of December of each year. (The Turkish financial year is 
from Ist March to 28th ]Eebruaxy o.b.) The Sublime Porte 
forward! these budgets, with its own added thereto, to the 
minister of finance, who thereupon draws up a general budmt of 
receipts and expenses and addresaes it to the Sublime Porte 
before 15th December. This is summarily considered by tbe 
council of ministers, and then referred to the budget conuniaabn, 
which is to be composed not only of State fonctionaries, but of 
private persons ** worthy of confidence, and well versed in financial 
matters," and which is invested with the follest powers of 
investi^tion and inquiry. The report drawn up by the corn- 
mission on the results of its labours is submitted to the Council 
of Ministers, which then finally draws up a general aummaiy of 
the definitive budget and submits it by mazbata (memorandum) for 
the imperial sanction. When this sanction has been accorded the 
budget is to be published. The remaining regulations set forth 
the manner in which extra-budgetary and extraordinary expenses 
are to be dealt with, and with tiie manner in which the rectified 
budget, showing the actual revenues and expenditure aa proved 
at the close of the year, is to be drawn up with the assistance 
of the state acoounts department {divdn-i-mouhassebdt). This 
rectified budget, accompanied by an explanatory memorandum, is 
examined by the budget commission and the Council of Ministers, 
and submitted for the imperial sanction, after receiving which it is 
ordered that both be published. Special instructions and regula- 
tions determine the latitude left to each department in the 
distribution of the credits accorded to it among its various heids 
of expenditure, the degree of responsibility of the functionaries 
within each department, and the relations regarding finance and 
acoounts between each department and its dependencies. These 
regulations provide carefully and well for all contingencies, but 
unfortunate!]^ they are only verv partially carried out. It may 
indeed bo said that it is only the previzioruiry budget {Anglici^ 
*'the estimates") that receives any approximately proper care 
on the lines laid down, while tlie rule that both the estimates 
and the definitive budget (at the close of each year) should 
be published is almost wholly honoured in the Dreoeb ; the 
budget has only twice been publialied, in 1880 and 1897, 
since the regulations were put into force. It must also be 
observed that not only are the budgets not published, but the 
utmost vigilance is exercised that no figures whatever should 
transpire in regard to the true position of tne Turkish treasury, — 
which lays the acouracjr of even the limited number of budgets 
published open to suspicion. It is therefore impossible to arrive 
at any trustworthy figures from published information, but the 
figures given below have been extracted or calculated from 
unpublidied reports of budget commissions which did their work 
well and bad the courage to record their opinions, and from 
carefully rectified budgets. If anything, rather favourable 
figures are g^ven, both as regards revenue and expenditure. 

Bevenne , — For the sake of sim]>licity the revenues will be here 
massed into groups, certain main items being separated out : — 
Direct Taaoes, — “Verghi," direct tax on realty, £T12,100,000 ; 
“ Temettii," proportional tax on business profits, £'r443,000 ; 
** Military exoneration tax," which submits non-Mussalmaii 
male Ottoman subjects between 15 and 75 years old (except 
priests and religious orders) to a tax of £T50 for 135 persons : 
£T665,000. rabutes and contributions from “ privileged 
provinces" it is not proposed to deal with here. All of them, 
save the Eg}[ptian trioute (£T750,000), which is entirely pledged 
for the service of loans, have been handed over to the inter- 
national administration of the Ottoman public debt, whose revenues 
being hypothecated to the bondholders, do not, and probably will 
not for very many years, affect the general financial situation of 
the empire. A special section below gives a summary account 
of this administration. Indirect Taxes, — “Tithes," originally 
one-tenth of the agricultural produce of the countr^r, but raised 
gradually under various pretences, styled “Public instruction," 
to 12 per cent., £T4,000,000 ; “Tax on sheep, camels, buffaloes, 
and hogs," a variation of the tithe, £T100,000 ) “Customs," 
8 per cent, ad valorem duty on all articles im^rted pending the 
oonolusion of now commercial treaties, £T2,000,000. The new 
treaties will establish specific duties. It is credibly estimated 
that under them, the imports remaining the same, the customs 
revenue will be increased by £T560,000, of which £T260,000 
would be apportioned to the revenues assigned to the bond- 
holders, and £Td00,000 would fall to the share of the imperial 
Government. It is uncertain when the treaties, for which the 
negotiations have already been protracted through many years, 
will come into force. “Posts and tolemphs," £T820,000: 
“Mines and forests," 15 per cent, on the vmue of ores extracted 
and wood out, £T278,000; “Ministry of justice," stamps and 
fees (tribunals), £T210,000; “Municipal taxes," various dues 
collected on permits granted for construction, repairs, Ac., 
£T91,0(K) ; “ Registration and transfer fees " (topou), registration 
and transLer of real property — for siieoial reasons this revenue was 
considerably less in 1897, but since these special reasons have to 
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some extent ceased, it is considered better to take the average of 
several preceding years— £T218, 000 ; Sundries,'* these in- 
clude receipts ftonot the **Mahsou8s4 steamships," a commercial 
line of steamers worked directly by the Admiralty, £T202,000 ; 
^‘Various railway receipts," £T86,600 ; ** Heracles coal m^es,*^ 
£T42,000; ** Interest on securities deposited with Imperial 
Ottoman Bank," £T88,700; **Bent of Tumbeki monopoly," 
£T40,000. Other revenues arising from various sources not 
included under the above headings are difficult to follow in 
detail, as the receipts of which they are composed are not always 
placed under the same heads, and the totals under various heads 
appear, therefore, to fluctuate without any assignable reason: 
£T1, 992,000. ^ 

EvptwiUurt.--^{}) Civil list, £11,000,000. This is the amount 
estimated to be drawn by the Saltan on the Treasury. It 
does not include the very considerable revenues obtained from 
the Crown lands and properties which are the Sultan’s private 
property and are administered by a special department, the 
hazini-i^hctna (private treasury), under the authority of tlio 
minister of the civil list," who works under the direct super- 
vision of the Sultan himself, to whom alone he is personally 
responsible. The Crown lands and properties being exempt from 
every kind of tax, many abuses have crept in throu^ this channel 
to the ^at detriment of the state. One of the leading instances 
of this is the fact that at the time of the collection of the sheep- 
tax private individuals drive their flocks and herds, with the 
connivance of the civil list (which receives a consideration for 
its good services), on to the Crown lands, where they can without 
fear claim exemption from the tax. The civil list has also an 
insatiable appetite for land, which it acquires often far below 
market price, and sometimes for nothing at all, as is easily con- 
ceivable in a land ruled by an absolute despot. It is estimated 
that more than one-thira of the empire, and ^nerally the 
richest lands, have now passed into the hands of tiie sovereign. 
Abuses of the kind described above therefore tend to increase, 
while more and more property is becoming legally non-taxable. 
The contributions of the state revenues to the civil list are 
secured on the customs, the defter-klutne^ and tithes of the 
richest provinces. (2) Military, — This includes the three 
departments of war, £T5,200,000 ; ordnance, £T886,000 ; and 

g endarmerie, £Tl,0i4,000. It is curious to observe that the 
ud^t decree of 1880 stringently limited the peace strength of 
the Ottoman military forces to 100,000 men, ** including officers 
and generals," in order to put a stop to tlio rapidly increasing 
militory expenditure ; in spite of this decree, however, which has 
never been formally repealed, the peace strength has gradually 
increased until it now stands at over 180,000 men. Nevertheless, 
the expenditure which stood at £T9,500,000 for the three 
dqjartments mentioned has boon apparently reduced to 
£T7, 100,000. This is accounted for partially by the facts that 
rearmament was proceeding in 1880, and that the expenditure on 
gendarmerie and ordnance is now comparatively small ; and for 
the rest by the separation of certain payments into extraordinary 
expenditure " which is not shown in the budget. (3) Marine . — 
The expenditure on the marine, as shown in the budget, was out 
down in 1897 from £T640,000 to £T540,000; but this was a 
budgetary device. The Greek war (1897) showed the Sultan 
the decrepit state into which his navy had fallen, and the 
importance of strengthening it to the point of being able to hold 
his own at sea, at least against tne Greeks. Considerable 
"extraordinary" expenditure was incurred in 1902 to put the 
most modern Turkish men-of-war into a serviceable condition, 
and the ordinary expenses of the marine have remained at the 
previous level. (4) Civil Departments. — (a) Ministry of interior, 
£T784,000; (6) posts and telegraphs, £T360,000 ; (e) customs 
service, £T27 9,000 ; (d) mines and forests, £T83,000 ; other 
civil administrations and sundries, £T2,658,000. Total civil 
department, £T4, 154,000. (5) Jleligioue Eatabliehvients and 

Sundries. — ^These include educational expenditure, pensions, 
contributions to vakou/s, and expenses of the sacred caravan, 
and amount to £T760,000. (6) Public Debt . — Although the 

revenues ceded to the bondholders and the tributes were expressly 
left out of the revenue account, certain payments must be entered 
on the expenditure side. These are — 

* To public debt administration in lieu of 


ceded revenues £T152,600 

„ Service of loans (secured on tithes, 

railways, Tumb4ki, Ac.) . . 1,137,000 

,, Railway ^arantees^ .... 750,000 

„ Russian war indemnity . . . 450,000 

„ Commission to Ottoman Bank for 

treasury services and new agencies . 80,000 


Total £T2, 569,600 

^ These naturally vary from year to year according to the receipts 
encashed by the various railways. The annual average is estimated 
at £T760,000. 
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Pleating Deht.^lt is impossible to fix accurately any annual 
outgoings under this head; financially speaking, the Turkish 
Government lives in such a "hand-to-mouth" manner that it is 
more than probable that it does not itself know what is the real 
amount of the floating debt. An ingenious calculation in the 
Fortnightly Review of March 1897 places it at £T55,702,000. 
This includes average yearly deficits of £T3, 000,000 on the 
general budget of the empire for a period of fifteen years ; as these 
are largely composed of salaries in arrear, .and other items of a 
rimilar kind, wnich it is probable that the Government will never 
in a^ circumstances make good, it would be safe, as the writer in 
the Fortnightly points out, to reduce the figure considerably, but 
even so, it could scarcely be compressed to less than £T25,000,000. 
Seeing, however, the impossibility of arriving at any ^Kisitive 
conclusions, it Vrill be bettor to adopt the official figure allowed 
in the last published budget, viz., £T528,400, as that annually 
required to meet the most pressing needs of the floating debt. 

Normal Budget of the Ottoman Empire exclusive of Service qf 
Consolidated Debt and Tribute Loans, 

Revenue. I Expenditure. 

£T £T 

VerghI .... 2,100,000 Civil list .... 1,000,000 

Temettll .... 44»,000 Ministry of war . . . 5,200,000 

Military exemption tax 605,000 Ordnance .... 886,000 

Tithes .... 4 000,000 Qendarmerie . . 1,014,000 

Sheep tax .... 1,700,000 ' Marine .... 640,000 

Customs .... 2,000,000 * Ministry of interior . . 784,000 

Posts and telegraphs . 820,000 Ministry of posts and tele- 

Mines and foreats . 278,000 graphs .... 850,000 

Ministry of Justice . 210,000 Ministry of inities ami 

MunieliNil taxes 01,000 forests .... 8S,000 

Tapou .... 218,000 Custoins .... 270,000 

Other taxes and sundries . 1,002,000 Other civil administrations 

and sundries . . 2,658,000 

Total .... 14,012,000 Religious esUblishinonts 
Deficit .... 2,725,000 and sundries . 750,000 

Public debt . 2,569,600 

Floating debt 523,400 

16,787,000 I Total .... 16,787^000 

This budget represents the normal situation of Ottoman finance ; 
it does not tally with the budget published in 1897, which was 
prepared with a special object in view, and was obviously full of 
inaccuracies, nor indeed does it agree with figures which could be 
officially obtained from the Porte. It is, however, compiled from 
the best sources of information, and it exaggerates uothinu. The 
formidable deficit is met principally in three ways. (1 ) By leaving 
the salaries of state officials ana the anny unpaid. In many parts 
of the empire the soldiers rarely receive more than eight mouths’ 
pay in the year, although in Constantinople the arrears are not so 
large. The reverse is tne case with the civil officials, whose 
salaries in the provinces are paid more regularly than in Con- 
stantinople, owing to their oeiiig charged on the provincial 
budgets : the average arrears are from two to three months in 
Constantinople, and from one to tliree in the provinces. The 
arrears in civil and military salaries average annually about 
£Tl, 750,000. (2) By means of loans, both public and from 

individuals. By financial expedients of this kind payments 
were effected by the Treasury in fifteen years (1881 to 1896} 
amounting to £T1 1,666, 000, or at the rate of nearly £T800,000 
per annum. (3) By anticipating the revenues of future years. 
Tliis is the method so frankly condemned by Ali Aga, as was 
seen above, in 1653. Delegations {luivaU) are granted on the 
provincial treasuries for one or two years in advance, some- 
times for a series of years, in order to pay pressing debts too 
heavy to be mot in a single payment. No bettor description of 
the financial distress and disorder of the emi»ire can be given 
than that set forth in the official report of the budget comimBsiou 
of 1888. " It has hitherto been considered necessary, owing to 

financial embarrassment, to coiiimenco financial years with un- 
balanced budgets. Later, w ithout taking into consideration the 
effective amounts in cash at the disposal of the vilayets, con- 
siderable sums were drawn upon them, by means of havaUs^ out 
of proportion to their capacity. For these reasons, during the 
last two or three months of the financial year, the vilayets have 
not a para to remit to the central administration, and it has been 
considered imperatively necessary to draw' on the revenue.s of the 
following year. Thus, especially during the last two years, urgent 
extraordinary exiienses having been iierforce ;)artially covered by 
the proceeds of the ordinary revenues, the revenues of 1303 (1887) 
were already considerably anticipated in the course of 1802 (1886). 
^e former year naturally felt the effect of this, and the tithes 
which should have been encashed in the last months of the year 
were discounted and spent several months in advance. Moreover, 
in order to meet to some extent the deficit arising as well from 
the accumulation of arrears of state departments since 1300 (1884) 
as, to a large degree, from gross deficiencies due to the neglect of 
the civil officials of the Government to encash the revenues—to 
meet, further, the needs of the central administration, and above 
all, the urgent military expenses of the empire, and to provide a 
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iriuurftiitee for bankers and merchants in business relations with 
tne Oovenunent and tiie treasuxr, part of the roTenues of 18(^ 
were perforce spent in 1803.” This commission proyed the deficit 
of the year to m £T4,870,000. It set out also at length the very 
defective and disorderly condition of the state accounts. During 
the finance ministry of Agop Pasha (1889 to 1894) a good deal was 
done to set matters in order, but most of the ground then gained 
has since been lost. 

Method of ColUdion of TVksss.— -The Ottoman em|dre possesses 
a very complete system of local self-government within certain 
lindts. Every village or town district has a kind of mayor 
(moukhtar) appointed by election and approved by the official 
provincial autnorities, and a council of ancients” whose 
members are elected directly. The taxes are collected by means 
of the moukhtarSf termed for this purpose Jcahz^i^mal (receiver 
of treasure), and under the supervision of gendarmes specially 
named, termed tahsildar (collectors). The official autWities 
provide lists of all the taxes to be collected to the teUmldarSt who 
liand them, against formal receipt, to the kabz i^male. The latter 
are bound to pay in to the local authorities all sums collected in 
five days in town districts, and in fifteen days in villaffes, if under 
1500 piastres ; sums of 1500 piastres and over are paid in at once. 
The taheildara check the accounts of the kahz-umaU, and, if they 
discover peculation, send them at once to be dealt with by the 
chief official authorities of the eaza (department) ; all the electors 
of a moukhiar are, ipao factor joint sureties for him. If the tax- 
I>ayer declines to laiy his due, he is brought before the proper 
authorities by the tahaildar ; if he persists in his refusal, all nis 
goods, except those indispensable for his dwelling and the pursuit 
of his trade, are sold by auction, without recourse to a juagment 
by tribunal. If he has no goods which may be seized, ho may be 
summarily imprlBoned for a term not exceeding 91 days : two 
imprisonments for the same debt are not permitted. The milit^ 
exemption tax is not collected as above, but by tlie spiritual chiefs 
of the various non-Mussulman communities. None of the above 
regulations apply to Constantinople, where no military exemp- 
tion tax is imposed, and where separate official regulations for the 
collection of taxes are in force. The system of farming out the 
revenues is admitted, and is almost invariably followed in the 
case of the tithes. When this is done, the revenues to be farmed 
are put up to public auction and sold to the highest bidder, pro- 
vided he can prove himself amply solvent and produce sufficient 
sureties. Elaborate regulations are in force for this method of 
collection to secure the state receiving its full due from the 
farmers, who, on the other hand, are entitled to full official 
assistance to enforce their rights. 

Aaaeaament of Taxea. — For the purposes of assessment the taxes 
may be divided roughly into two classes : (1) Variable taxes ; 
(2) non-variable taxes. Under the first head would bo included 
proportional taxes dependent upon the value of the property 
taxed ; under the second, taxes whose amount does not depend 
upon that value. The first class contains such revenues as 
the enddk verghi-ai (duty on realty), a'aMr (tithes), teTMttH 
(patents tax), kc. In all such cases the taxable values are fixed 
by a commission of experts, sometimes chosen by the tax-iiaycrs 
themselves, sometimes by the official authorities ; in all cases 
both ^’tax-payors and authorities are represented on the commis- 
sions, whoso decisions may be appealed against, in last resort, to 
the Council of State at Constantinople, whose decision is final. 
Instances of revenues composing the second class are the tapou 
(registration tax), the ahali-i^galri mdaliminin hadeUU-i-aakeriyiai 
(military exemption tax), which do not vary, unless by special 
aecroo, and of which the assessment is automatic. 

The systems, both of assessment and collection, are equitable 
and far from oppressive in theory. In practice they leave almost 
everything to be desired. The officials, already too numerous and 
underpaid, frcr^uently, as has been stated above, find such pay as 
they have far in arrear. They are therefore naturally open to 
bribeiy and corruption, with tne result that, while the rich often 
get off almost soot free, the poor are unduly taxed, and often 
cruelly oppressed by the tax collectors and farmers of revenue. 
In all doj^rtmonts there ensues, thus, an alarming leakage of 
revenue, amounting, it is credibly estimated, to quite 40 per 
cent. 

International Adminiatration of the Ottoman Debt, — In conse- 
quence of the piling up of the exterior public debt as described 
& the preliminary sketch, it amounted after the issue of 
** general debt” in 1875 to £T190,750,000, and swallowed up 
annually upwards of £T10,000,000, or nearly half the revenue of 
the empire as it was then constituted. The revolt of various 
disaffected provinces brought matters to a climax ; in September 
1875 one-half of the service of the interest was suspendea, paper 
certificates known as ** Bamasans ” (since they were issued in the 
Arabic month of that name) being issued for that half in lieu of 
cash, and in the following March it was suspended altogether. 
After the war with Russia, in order to obtain credit from the 
Imperial Ottoman Buik and local financiers, who reftised any 


farther accommodation unless their previous and further advanoes 
were amply secured, revenues known as the ** six indirect con- 
tributions ^ were handed over to a committee of local bankers 
(by decree of 22nd November 1879), to be administered and 
colleoted directly by them. These ** six indirect con^butions” 
were the revenues from tobacco, salt, wines and spirits, stamps 
(commercial), certain specified fisheries, and the silk tithe. Two 
years later, purtly in vmw of the recommendations of the Congress 
of Berlin, partly to overcome insuperable difficulties in obtaining 
any kind of credit, the Sultan authorized the Sublime Porte to 
issue an invitation to the various bondholders' committees in 
Europe to send delegates to Constantinople for the purpose of 
negotiating a resumption of payments. Tliese ** committees ” 
were the ** Council of foreign Bondholders ” for Great Britain, the 
Imperial Ottoman Bank and its “group” for France, Herr S. 
Blmohroder for Berlin, the Credit- Anstalt and its “group” for 
Austria-Hungary, and the Chamber of Commerce ancTof Arts of 
Rome for Italy. The Dutch bondholders placed their Interests in 
the hands of the British council. Russia declined to countenance 
the negotiations in any way. Delegates from the various com- 
mittees assembled in Constantinople in the early summer of 1881. 
The commission formed by them in conjunction with the delegates 
of the Sublime Porte is more generally known as the “Yalftey- 
Bourke commission,” from the leading parts played by the Right 
Hon. K. Bourke (Lord Connemara), the British delegate, and 
Monsieur Yalfrey, the IVench delegate. The outcome of the 
negotiations was the issue of an imperial decree, known as the 
“ Decree of Moiiharrem,” owing to its bearing the date (Turkish 
style) of the 28th of Mouharrem (20th December) 1881. By this 
decree the outstanding capital of the exterior debt, to which were 
added the Ramazan certificates above mentioned, and all interest 
fallen due, makings grand total of £252,800,000, was scaled down 
to £106,437,284 (£T 117,080,958). On this reduced capital a 
minimum interest of 1 per cent, was to be paid, the rate of 
interest to be increased by quarters per cent, as the revenues set 
aside for the service of the reduced debt permitted. For purposes 
of sinking fund the old loans were combined into four ^oups : ^ 
Group i. containing the 1858 and 1862 loans, with a reduced 
nominal capital of £T7,902,259 ; group ii. the 1860, 1868, 1864, 
and 1872 loans, with a reduced nominal capital of £Tl 1,265, 158 ; 
group iii. the 1865, 1869, and 1873 loans, with a reducea 
nominal capital of £T83,915,762 ; and group iv. the “general 
debt,” of which the last issue was in 1875, with a reduced 
nominal capital of £T48,d65,236, and the “lottery bonds”* 
(railway loan), with a reduced nominal capital of £T15,682,548, 
the total of group iv. being thus £T63,997,784. As security for 
the service of the new reduced debt it was provided that an 
international council should be formed, composed of one delegate 
each from the bondholders of the United Kingdom, France, 
Germany, Austria-Hungary, Italy, and Turkey, and one represent- 
ing the “ priority bondholders,’^ a term which will be explained 
later. On this council the Turkish Government has the 
right of naming an imperial commissioner with “consultative 
voice,” i,e,f no voting power, but the right to express his opinion 
on the proceedings of the council, who would make all reports he 
considered necessary to his Government. The Government was 
empowered also to name controllers to whom all the accounts of 
the administration should be open for inspection on demand. In 
all other respects the council, provided that it kept within the 
limits of the laws the administration of which was entrusted to it, 
was to be entirely independent of the Ottoman Government, free to 
appoint and dismiss its own officials from highest to lowest, and 
to carry on its administration on such lines as it thought best. 
Proposals made by the council for the modification and improve- 
ment of the existing laws and regulations which concerned it 
were to receive an answer from the Government within six 
months ; this provision has remained a dead letter. Any differ- 
ence between the Government and the council, if not possible of 
ac^ustment, was to be settled by arbitration. To this council, 
with these extended powers, was handed over the absolute 
administration, collection, and control of the “six indirect 
contributions ” above enumerated, for the benefit of the bond- 
holders, and in addition, it was to encash for the same purpose 
bills on the customs, to be drawn half-yearly in its favour by the 
minister of finance, amounting ’annually to £Tl 80, 000, represent- 
ing the tax on Tumb4ki (£T50,000) and the surplus revenue of 
Cyprus (£T180,000) ; the Eastern jElumelian annuity, originally 
fixed at £T245,000, but gradually reduced by force of circumstances, 
until after frMuent suspensions of payment it reached in 1897 
the level of £Tll4,000, and has since been again suspended ; the 


* For simplicity’s sake, the lottery bonds having a special treat- 
ment different from that of the rest of the loons, these groups, when 
the new bonds of the reduced debt were exchanged against the old 
bonds of the original loans, became “ series ” thus : Series A, group i. ; 
series B, group ii. ; series group iii ; series D, group iv.; and 
lottery bonds. 
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tribute^ cf Bnlgam, the unoant of which has never even been 
fixed, but as oompensation for which the tobacco tithe up td a 
yearlv amount of £T100,000 was ceded to the oouncU on the same 
conditions as the ** six imdireot contributions " ; the proportional 
puts (generally known as the **oontributivo parts") of the 
Ottoman public debt to be borne by Bulgaria, Servia, Greece, and 
Montenegro, which according to the TMty of Berlin were to be 


511 

adjudged the representatives of the Great Powers at Oonitanti- 
nople, one of whom (the Russian) has never succeeded in obtaining 
his instructions, and which therefore have never been fixed ; and, 
finally, the excess of revenue resulting from a revision of the 
commercial treaties. These revenues, exclusive of the *'oon- 
tributive parts" and the excess from commercial treaties, were 
estimated by Mr Bourke, in his report to the bondholders on the 
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Tabu 9h4ium^ Revenues at Various Periods to 1000--1901, 


Heads of Revenue. ^ 

Last Tear of 
GalataBanken, 
1881-82. 

Average for 
Firet 

Five Yean of 
OounoU of 
Public Debt. 
1888-88, 

Average for 
Second 
Five Years of 
Council of 
Public Debt, 
1887-88, 
1801-92. 

Average for 
lljird 

Five Yean of 
Council of 
Public Debt, 
1802-08, 
1800-07. 

1000-1001. 

Obeervationa 

III. 

Tobacco (including arrears) 

Salt 

Stamps .... 
^irits .... 
Fisheries .... 

Isilk .... 

£T 

881,563 
634,936 
129 883 
177,163 
26,064 
17,118 

£T 

822,6331 

651,057 

146,822 

198,356 

34,356 

24,145 

£T 

765,489« 

702,150 

185,980 

229,059 

44,307 

39,398 

£T 

788,3842 

756,978 

212,815 

258,848 

44,837 

56,393 

£T 

720,728® 

949,170 

225,926 

277,121 

50,504 

69,847 

^ Two years gross, 8 net from 
r4gie. 

2 QCli 

2 Only £T9843 collected in 
1882-83 owing to tardy deliv- 
ery of revenues by Govern- 
ment. 

* rayment suspended in 1886-87. 

® First two years’ tobacco ex- 
)>enses running ; next two 
tobacco revenues (r^gie) 
paid not ; last year advance 
of £T100,000 to regie. 

° £T148,233 advance to regie 
during first two years, and 
£T150,000 paid to it during 
the last throe, making 
£T59,640 per annum. 

^ £T50,000 per annum x>aid to 
regie. 

Tobacco tithe .... 

Eastern Rumelian annuity . 
Excess of Cyprus revenues . 

Tax on Tumb4ki .... 

Not collected 

tf It 

ft tf 

It If 

72,840» 

160,040* 

130,000 

50,000 

81,866 

126,688 

113,567 

50,000 

104,688 

129,222 

102,596 

50,000 

114,073 

50,000 

Total of six indirect contributions 
Expenses 

1,866,677 

378,789 

1,877,369 

888,000* 

1,956,383 

392,408* 

2,116,766 

346,143’^ 

2,292,960 

473,695' 

Net revenues from six indirect 
contributionB .... 

1,487,888 

1,489,369 

1,563,980 

1,770,612 

1,819,265 


decree of Mouharrem, at £812,562 (£T993,818). A substantial 
reduction, however, had to be made in favour of the 5 per cent. 
** priority bonds," which were bonds issued to the local banks 
before mentioned in satisfaction of their claims, and which formed 
an annual first charge of £T590,000 on the whole of the revenues 


ceded to the bondholders ; the capital amount of the ** priority 
bonds" was £T8,169,986, which was to bo extinguished by 1906. 
Four-fifths of the net product of the revenues, after deduction of 
the first charge of £T590,000, was to be applied to the service of 
the interest on the new reduced debt, and provided that the four- 


Table showing the Capital of the Ottoman Debt outstanding on ISth March 1902, 


Loans 

Date of Issue, 

Original Nominal 
Capital. 

Rate of Interest and 
Amortization. 

Annuity 
rfxjuired for 
Service of 




Loan. 



£T 


£T 

*3 fSeries A 

8-20th Deo. 1881 . 

7,902,2591 


79,023' 

III :: § : 

II 91 

99 99 

11,265,153 
83,916,762 ' 

1 per cent, and redemption 

112,651' 

339,168' 


99 99 

48,365, 236j 


483,652' 



101,448,410 


1,014,484' 

Lottery Bonds . 

4 per cent. Priority 

99 99 

15,632,548 

Drawings and redemption 

166,325’ 

Bonds . 
Deutsche Bank 

lS-3(mi April 1890 . 

8,609,964 

4 percent, and 1 per cent. 

430,500 

Loan 

Osmanieh 4 per 

27-29th October 1888 

1,650,000 

5 per cent, and 2 per cent. 

115,500 

cent. 

IS-SOth April 1890 . 

4,999,500 

4 per cent, and 1 per cent. 

249,975 

Customs Loan . 
Tumbriri Priority 

14th Mey 1886 

6,499,988 

5 per cent, and 1 per cent. 

390,000 

50,000 

Bonds 

Ottoman Railway 

8-20ih May 1898 . 

1,000,000 

4 per cent, and 1 per cent. 


Loan 

5 per cent. Otto- 

10-22i>d May 1894 . 

1,760,000 

4 p. cent, and 0*35 p. cent. 

76,560 

man, 1896 

5 per cent. Otto- 

29-12th March 1898 

3,272,720 

5 per cent, and i por cent. 

180,000 

man, 1901^ 

2Ut Kov.-4th Deo. 

1,254,000 

5 per cent, and 1 per cent. 

75,240 


1901 




146,127,130 

< 


2,738,584 


Capital 
amortized up 
to 18th Sep- 
tember 1898. 

Cost of 
Amortization 
18tb Bep- 
teinlwr 1K08. 

Capital out- 
standing on 
12tb September 
1808. 

£T 

7,831,868 

5,919,632 

4,642,056 

3,115,206 

£T 

3,572,129 

2,461,863 

1,158,132 

088,476 

£T 

70,39]» 

5,345,521 

29,273,706 

45,250,0$0 

21,608,762 

1,930,360 

7,880,600 

3,439,982 

79,989,648* 

13,702,188 

1,210,800 

1,240,800 

7,369,164 

594,176 

594,176 

1,055,824 

760,100 

1,365,122 

760,100 

1,233,244 

4,289,400 

5,133,766 

106,700 

106,700 

893,310 

57,398 

67,398 

1,702,602 

90,200 

90,200 

3,182,520 

i 

1 

27,653,618 

15,403,200 

117,218,422 


1 Bzelosive of amorUistlon. a Prescribed. * Of this amount £T046,e00 is prescribed. < Not yet (ltK)2) issued to the public. 


fifths were sufficient to allow the distribution of 1 per cent, 
interest, one-fifth was to be devoted to sinking fund ; but this 
latter fifth was to be reduced, if necessary, by an amount sufficient 
to maintain the rate of interest at 1 per cent. The interest on 
bon^ amortized was to be added to the funds available for 
risking fiind. The sinking fund was to work as follows:—- 
<^t i per cent, on the whole reduced capital was to be applied 


to group i. ; if there were any surplus this was to be applied to 
group i£, until that also received the same iuH i I>er ®?*^^** 
so on for group iii. and group iv., until the whole sinking fuM 
amounted to 1 per cent, on the reduced capital. It was to M 
applied by redemption at the best price possible on the market, 
ifitiril that price stood at £T66.66, when, if the rate of into^t 
served were 1 per cent., it was to proceed by drawings ; if the 
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intereit wore anything more than 1 per cent., and leaa than 3per 
cent., the limit of price for redemption was to be raised to £Tf6 ; 
if the interest were between 8 per cent, and 4 per cent. inclusiTe, 
the limit was to be raised to par. Any surplus of revenue beyond 
that necessary to provide 4 per cent, interest and 1 per cent, 
sinking fhnd was to be handed over to the Government. The 
lottery bonds receive a special treatment both in regard to interest 
and sinking fund, but as this class of security does not concern 
English reimers, and as a considerable amount of space would be 
required to give a comprehensive description of the intricate 
arrangements made for these bonds, it is not proposed to deal 
with them here ; full information will be found in the decree of 
Houharrem and the published reports of the council of administra- 
tion of the Ottoman public debt. In 1890 the sinking fund was 
increased by the conversion of the ** priority loan” into a 4 per 
cent, loan and the extension of the term of its redemption for 
15 years. In this manner an annuity of £T169,600 was set free, 
of which £T11,000 per annum was allotted as ** extraordinary 
sinking fhnd ” to scries A and £T49,500 per annum each to 
series B, C, and D ; the lottery bonds were originally excluded 
from tills arra^ement, and si^cial compensation was granted to 
these later. Each series receives the benefit of the interest on 
bonds belonging to it amortized by this special annuity. Thus, 
in the financial year 190(M)1 the total amount of the fund had 
risen from £T159,500 to £T281,600. 

The arrangement set forth in and sanctioned by the decree of 
Mouharrem has on the whole worked admirably well ; while the 
revenues not under the control of the council have largely 
diminished (Eastern Kumolian annuity and excess of Cyprus 
revenues), those administered directly by it have greatly in- 
creased. The first table on the previous Mge gives the product of 
the revenues in 1881-82, the last year of &e administration of the 
** Galata bankers,” the average during the first three quinquennial 
periods of that of the public debt council, and the product in the 
year 1900-01. It must be observed that the tobacco monopoly has 
oeen handed over to a company to be administered as a *^r4gie.” 

The total external indebtedness of the Ottoman empire (exclusive 
of tribute loans) is given in the second table on the previous page. 

Tobacco Higie , -^¥10111 the commencement of the year 1884 
tobacco revenue has been worked as a monopoly by a company 
formed under Ottoman law, styled **La regie imperiale cointe- 
ress^e de$ tabacs Ottomans.” This company has the absolute 
monopoly of the manufacture and of the purchase and sale of 
tobacco throughout the Ottoman empire, with the exception of 
the Lebanon and Crete, but ex|)ortation remains free. It is 
bound to purchase all tobacco not exported at prices to be agreed 
between itself and the cultivators; if no agreement can be 
arrived at, the price is fixed by experts. It u obliged also to 
form entrepots for the storage of the crops at reasonable distances 
from each other, and, on certain conditions, to grant advances to 
cultivators to aid them in raising the leaf. The cultivators, on 
the other hand, may not plant t^aooo without permits from the 
r4gie, although the power of a refusal of a permit, except to 
known smumlun or persons of notoriously bad conduct, seems 
to be doubtful ; uor may they sell to any purchaser, unless for 
euprt, except to the r^gio, while they are nouud to deposit the 
wAle of the tobacco crops which they raise in any one year in 
the entropfits of the r^gie before the month of August of the 
year following, and may not move any tobacco from the place 
where they cultivate it without the regie’s express authori^. 
In order to facilitate su^iervision, a minimum area of one-half of a 
deunum\% dounum ^ about one-fourth of an acre) is fixed for ground 
upon which tobacco may be cultivated ; in the suburban districts 
of Constantinople and some other towns, and in enclosures sur- 
rounded by walls and attached to dwelling-houses, it is altogether 
prohibited^ ' For its privileges the r^gie has to }iay a rent of 
£T7 50,000 per annum to the Government (assigned to bond- 
holders), **oven if it has no revenues at all,” and after the payment 
of a dividend of 8 per cent to its shareholders, and certain other 
deductions, it has to share profits with the Government and the 
bondholders according to a sliding scale agreed upon between 
the three parties. The r6gie did badly during the first four 
years of .Its existence, owing principally to two causes: (1) Its 
ineifeotual power to deal with contraband, to which the system 
described above leaves the door wide open ; (2) the admission of 
other than Turkish tobaccos into Egypt, which deprived it at 
once of about £T100,000 per annum. So great were its losses 
that in the year 1887-88 it was obliged to write them off by 
reducing its capital from £2,000,000 to £1,600,000. At the 
same time it was granted an extension of penal powers, and ^e 
losses on reftich (ofuty on tobacco exported to Eg^pt) were to be 
partially borne by the Public Debt Administration. Things went 
Detter with it from that time until 1894-95, when, owing to 
internal troubles in the empire, and the consequent fear of 
creating worse disorders by the sMct enforcement of the mono- 
poly, the Government withdrew moat of its support, and contra- 
Wd enormously increased. The following table shows the 


KEY [iDTjunai 

movement of the revenue of the r4gie from the year 1887-d8 
inclusive : — 


Year. 

OroM Reoeipts 
from all Soaroee. 

Total Bxpe&Me.i 

Net Profit!. 


£T 

£T 

£T 

1887-88 

1,776,878 

1,671,018 

105,865 

1888-89 

1,865,044 

1,683,924 

181,120 

1889-90 

1,846,720 

1,709,728 

186,997 

1890-91 

1,981,849 

1,761,685 

220,164 

1891-92 

2,151,828 

1,853,186 

298,192 

1892-98 

2,814,468 

1,982,626 

331,842 

1893-94 

2,435,716 

2,084,017 

351,699 

1894-95 

2,451,285 

2,099,278 

352,007 

1895-96 

2,888,209 

2,095,010 

288,199 

1896-97 

2,069,254 

1,925,021 

144,238 

1897-98 

1,878,694 

1,814,719 

68,975 

1898-99 

1,972,878 

1,882,079 

90,299 

1899-1900 

2,188,838 

1,922,898 

! 266,940 

1900-1901 

2,209,418 

1,929,471 

279,947 


1 lucludiDg fixed chwrgea 


Itailway Cfuarantces.’-AJ'p to the year 1888 the only railways 
existing in the Turkish empire (exclusive of Egypt) were, 
in Europe, the Constantinople-Adrianople-Philippopolis line 
and the Salonica-Mitrovitza line (finished in 1872) ; and in 
Asia Minor, the Smyrna-Aidin (comjpleted in 1866), the Smyrna- 
Kassaba (completed in 1866), the Constantinople-lsmidt (com- 
pleted in 1872), the Morsina-Adana (completed in 1886). The 
want of railways in Asia Minor was urgently felt, but no 
capitalists were willing to risk their money in Turkish rail- 
ways without a substantial guarantee, and a guarantee of 
the Turkish Government alone was not considered substantial 
enough. In 1888 it was proposed by the Public Debt Adminis- 
tration to undertake the collection of specified revenues to 
be set aside for the provision of railway guarantees, the 
principle to be followed being, generally, tnat such revenues 
should consist of the tithes of the districts through which the 
railways would pass, and that the Public Debt should hand over 
to flpiaranteed railway comi>anie8 the amounts of their guarantees 
before transmitting to the Imperial Government any of the pro- 
ceeds of the revenue so collect^. The Government adopted this 
pro|>osal, and laid down as a principle that it would guarantee 
the gross receipts per kilometre of guaranteed railways, such 
gross reoeipts to be settled for each railway on its own merits. 
Considerable competition ensued for the railway concessions under 
this system. The first granted was for the extension of the Con- 
stantinople-lsmidt railway to Angora to a group of Qeriuan and 
English capitalists in 1888. The Germans having bought out the 
English rights, this concession became a purely German affair, 
although a certain proportion of the capital was found in London. 
Since that time various other concessions have been granted to 
French and German financial groups, principally the Imperial 
Ottoman Bank group of Paris and the Deutsche Bank group of 
Berlin. The following table gives the list of railway concessions, 
with or without guarantees, granted since and including the year 
1888 


Rallwaye for which 
Concessions have been 

Bate of 

Approximate 
Length of 

Number of 

Amount of 
Kilometrlc 

granted from 188S to 

Firman. 

Railway in 

pleted. 

Guarantee, 

1899 Inclusive. 


Miles. 

£T. 

Isiiihl t- Angora (Ana- 



812 

600 

tolian Railway) . 

Oct. 5, 1888 

812 

Jaflh-Jemsalem 


50 

50 

572 

Salonica-Monastlr . 

„ 27, 1890 

188 

186 

Vudania-Brusa 

Panderma-Konia 

Feb. 22, 189} 

26 

86 


(with branches) . 
Beirut - Bamaaens - 

28. 

500 

0 

182 

•• 

Hauran . 

Samsun >Sivas-D}ar- 

June 18, „ 

182 

750 

•• 


beklr . 

8t Jean d’Acre- 

July 2, „ 

0 

•* 

819 

Bamascus 

Salonioa- ConstantI - 

Octi 8, ,1 

0 

•• 


nople Junction 
(with branches) . 
Saxi - shehr - Konia 

Hay 80,1892 

816 

818 

620 

(branch of Ana- 
tolian Railway) . 

Feb. 18,1898 

m 

878 

654 

Angora-Gmarea pro- 
longation of Ana- 


866 



tolian Railway . 
Alaahehr-Karahlssar 

»i 13» ,t 

•• 

700*5 


(Smyrna - Kassaba 
extension) . 

If 4 , „ 

16T 

157 

754*6 


The total sum jiaid for guarantees in the year 1900 was £T785,000. 
It is estimated that for some years the average yearly amount will 
be about £'n50,000. 
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The total mileage of the railwajs in the Ottoman empire ie aa 
fuUowe I— 

Number of 

NameofRaUway. Miles worked 

in 1000. 

CX)n9tantinopl(HAdrianople>Musta£a*-Pa8ha f mi,. 

Balonicar-UsKuVIditrowitza J f , I 

Dede«gatch-Adriaiiople \ f ' 

UBkul^Zibavche ^B.ilw8ysJ 

Smyma-Diner and branohea (Smyma-Aidin Railway) 

Smyrna- Alaahehr and branohea (Smyrna-Kaasaba Railway) 
Kudania-Brusa 
Moraina-Adana 
Jatfa-Jernaalem 
Salonioa-Monaatir 


Haidar-Paaha- Angora (Anatolian Railway) 
Saki-ahehr-Konia „ . 

Beirut-Damasona-Hauran (Syrian Railway) 
Salonica-Gonstantinople Junction, and branches 

Total 


324 

820 

26 

40 

54 

136 

360 

276 

155 

316 

2792 


Of the Hecyaz Railway, from Damascus to Mecca, about 180 
miles were completed in the beginning of 1002. In February 
1902 the Sultan approved of the construction, by German enter- 
prise, of a railway to oonnect Konia, the terminus of the Anatolian 
Railway, through the Taurus ranee and by way of the Euphrates, 
Nisibin, Mosul, the Tigris, Baghdad, Kerbela, and Nejef, with 
Basra, thus establishing railway communication between the 
Bosphorus and the Persian Gulf. The total length, including 
branches to Adana, Aleppo, the ancient Edessa, and other places, 
will exceed 1550 miles or 2500 kilometres. In this case the 
Government guarantee is 12,000 francs (£480) of net receipts ])er 
kilometre per annum, plus 4500 francs (£180) per kilometre for 
working expenses. 

The systems of guarantee above described are clearly faulty, 
since theoretically the railway company which ran no trains at 
all would, up to the limit of the guarantees, make the highest 
profits. The concessionaire companies have, however, wisely 
taken the view tliat it is better to depend upon their own re- 
venues than upon any Government guarantee, and have done 
their best to develop the working value of the lines in their charge. 
The economic effect of the railways upon the districts through 
which they run is well shown by taking the comparative values 
of the tithes in the regions traversed by the Anatolian Railway in 
1889 and 1898, in whi(m years it so happened that prices averaged 
almost exactly the same. These valuee were as follows : — 


District 

In 1889. 

In 1808. 

Increase. 

Proportion 
per cent 


£T 

£T 

£T 


Ismidt . 

28,450 

35,606 

7,166 

25*15 

Ertoghrul 

27,902 

44,385 

16,483 

59*07 

Angora • 

31,240 

49,867 

18,627 

59*62 

Kutahia . 

67,786 

85,612 

27,826 

48*15 

Total . 

145,378 

216,470 

70,092 

48*21 


Imperial Ottoman Bank,—kt the close of the Crimean war an 
English bank was opened in 1856 at Constantinople under the 
name of the Ottoman Bank, with a capital of £500,000 fully 
paid up. In 1863 this was merged in an Anglo-French bank, 
under a concession from the Turkish Government, as a state bank 
under the name of the Imperial Ottoman Bank, with a capital, 
of £2,700,000, increased in 1865 to £4,050,000 and in 1875 to 
£10,000,000, one-half of which is paid up. The original con- 
cession to the year 1893 was in 1875 extended to the year 1913, 
and in 1895 to the year 1925. The bank acts as banker to the 
Government, for which it has a fixed annual commission, and it 
is obliged to make a permanent statutory advance to the Govern- 
ment of £Tl, 000,000, against the deposit by the Government of 
marketable securities tearing interest at a rate agreed upon. 
The bank has the exclusive privilege of issuing bank notes jiay- 
able in gold. Its central office is in Constantinople, and it is 
managed by a director-general and advisory committee appointed 
by committees in London and Paris. 

Monetary System , — The monetary system presents a spectacle 
of perplexing confusion, which is a remnant of the complete chaos 
which prevuled before the reforms initiated in 1844 by Sultan 
Abdul- Medjid, and which are still far from completion. The 
basis of the system adopted was the double standard with a fixed 
relation of 1 to 15*09, and free coinage. The unit was the 
piastre (»2id.), nominally subdivided into 40 paras. The gold 
pound (18s. 2do was equivalent to 100 piastres ; the gold pieces 
struck were £16, £T1, £Ti, and £']n ; the standi^ is 0*916| 
fine, and the weight 7 *216 grammes. The silver coinage consisted 
of the medijidie (weight 24*056 grammes, 0*880 fine), equivalent to 


20 piastres, and its snbdivisions 10, 5, 2, 1, and } piastre pieces. 
The altilik, beshlik, and metallik currencies struck, the first and 
last in the reign of Mahmoud 11. and Abdul-Me^jid, and the 
second in the reign of Mahmoud only, were not included in the 
reform ; these were debased currencies bearing a nominal value, 
the altilik of 6, 3, and 1} piastres, the beshlik of 5 and 24 
piastres, the metallik of 1, and i piastres ; they represented 
the last degree of an age-long monetary depreciation, the original 
piastre having had a value of about 58. 7d., which had fallen to 
2|d. The heavy depreciation in silver causing large losses to 
the Government, free coinage was suspended in 1880, and the 
nominal value of the modjidie was reduced by decree to 19 
piastres (105*26 piastres thus =£T1), while in the same year 
the debased currencies wore reduced, altilik, the 6-piastre piece, 
to 5 piastres, the 3-piastro piece to 2^ piastres, the li-piastre 
piece to IJ piastre ; beshlik, tlio fi-piastre piece, to 2} piastres, 
the 2i-piastro piece to 1^ piastre ; metallik, the 1 -piastre piece 
to i piastre, the 4 -piastre juece to J piastre, the ^-piastre piece to 
4 piastre — those values representing approximately the intrinsic 
value of the silver, at medjidie standara, contained in the debased 
coins. The copper coinage (113,000,000 piastres) and the paper 
currency (kaim6) (1,600,000,000 piastres) referred to in the pre- 
liminary sketch wore withdrawn in 1880 by repudiation. The 
20-pia8tre modjidie currency, in spite of the further enormous 
depreciation or silver since 1880, has scarcely varied in the 
Constantinople market, but has always remained at a discount 
of about 3 per oent. (between 108 and 109 piastres to the pound) 
under Government rate ; this is doubtless due to the fact that 
the demand and supply of the coins are very evenly balanced. 
The fractional medjidie coins (5, 2, and 1 piastres) are quoted at a 
separate rate in the market, usually at a premium over the 20- 
piastre piece. AYithiu the last twelve years of the 19th century 
the altilik currency was almost entirely withdrawn, and replaced 
by fractional modjidie ; a largo proriortion of the beshlik has also 
been withdrawn, but the metallik has not been touched. These 
debased currencies are usually at a premium over gold owing to 
the extreme scarcity of fractional coinage. The standard of the 
altilik is about 0*440 fine, that of the beshlik is 0*185 to 0*225 fine, 
that of tlie metallik is 0*170 fine. Foreign gold coins, es])ecially 
the pound sterling (par value 1 10 piastres) and the French 20- franc 
piece (par value 87i piastres) have free currency. Tlirougbout 
Arabia and in Trijioli (Africa) the princi})al money used is the 
silver Maria Theresa dollar tariifed by the Ottoman Government 
at 12 piastres. The Indian ru}>ee and the Persian kran are widely 
circulated through Mesopotamia ; in Hussorah transactions are 
counted in krans, taking as a fixed exchange £T1 s=:84*15 krans. 
The general monetary confimion is greatly intensified by the fact 
that the piastre unit varies for almost every jirovince ; thus, while 
the pound at Constantinople is counted at 108 piasl^es silver, it 
is at about 127 piastres for one kind of transaction and 180 for 
another in Smyrna, 135 piastres at Adrianople, 140 at Jerusalem, 
and so forth, accounts being kept in abusive niastroH,*' which 
exist no longer. In some towns, e.g.y Adrianople, small change 
is often supplemented by cardboard tickets, metol discs, &c., put 
into circulation by private establishments or individuals of good 
credit. The amounts of Turkish gold, silver, and debased coin* 
age in circulation are approximately £T16,500,000 in gold, 
£T8,700,000 (940,000,000 piastres at 108) in silver medjidios and 
fractions, and 200,000,000 piastres in beslilik and metallik. 

Tenure of Property , — Real property is held in one of four various 
ways: either emiriyiy vakouf or khaliy6, 1, MulkAe the 

absolute property of its owner, and can l)e disjKwod of by him as 
ho wills without restrictions, save those enumerated lower down 
(general disj positions) as general for all tlie four classes. Mulk 
pro^jerty is governed (diiofly by tlie SheH (sacred law),p A duty 
of 10 per millo on its estimated value has to be }jaid on transfer 
by safe, donation, or testament ; 5 iier niillc on transfer by in- 
heritance ; and a registration duty on cxiienses of transfer. 2. 
Emiriyi is practically ** public domains." The State may pant 
land of this category to ](rivato persons on payment by the latter 
of the value of the proprietary right — the tithes, ground -rent 
(should there be ]>rivato builcfiiigs upon it), and the land-tax. 
It is administered by im}»erial functionaries called arazi- 
mimmrou; it is with the consent of tlie latter only that the 
proprietary rights can bo sold. These rights are of sininlc posses- 
sion, but they are transmissible in certain degrees to the heirs of 
the possessor. Emiriyi cannot be mortgaged, but can be given 
as security for debt on condition that it he restored w’hon the debt 
has ^en rej»aid. The creditor may demand the arazi-inimourou 
to proceed to a forced sale, but the araz/i-indimurou is not obliged 
to comply with that demand ; no forcwl sale may take place after 
the decease of the debtor. Emiriyi is not transmissible by 
will, but may be transferred by donation, which returns to the 
donor should he outlive the beneficiary. Should a proprietor of 
emiriyi plant trees or vines, or erect buildings upon it, with the 
consent of the State, they are considered as mulk; an annual tax 
representing the value of the tithes on the portions of emiriyi 
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thoB utOiied is Isried. The ermiyi the& beoomeB muUc^ with 
oertsin restrictions as to transfer dues. A ^nsfer duty of 6 per 
cent, on the estimated value of emiriyi is paid on transmission oy 
salci inheritanoe, or donation, of per cent, on the amount of the 
debt in case of mortgage or release from mortgage, and of 10 per 
cent, on expenses of registration. A different scale is eetabliahed 
for emiriyi with immkatm (rent paid for emirvyi with muXk 
property established upon it). 8. Vdkouf is “all property 
dedioated to God, of which the revenue is oonseoram to His 
poor " ; or “ property of which the usufruct, such as tithe, taxes, 
and rents, is attributed to a work of charity and of public interest.** 
When once a property has been registered as vd&uf it can never 
be withdrawn. There are two classes of vaJe<nrf:^a) Land so 
declared either directly by the sovereign or in virtue of imperial 
authority; \b) lands transformed by their proprietors from muVe 
into vakoitf. The laws and regulations concerning vakottf axe 
too intricate to be described ; generally it may be said that they 
form a great obstruction to dealing with a large proportion of the 
most valuable pro^rty in Turkey, and therefore to the prosperity 
of the country. The vakou/s are administered by a special minis- 
terial department {evkaf naeareti), whose property, on behalf 
of the State, they theoretically are. The effect of the original 
system was that a vakoi^ property became the inalienable pro- 
perty of the State, and the original proprietor a mere tenant. All 
funaameutal rmirs thus fell to the charge of the state, which 
could not affora to effect them, and the revenues decreased 

so rapidly that already in the reign of Selim 1. (a.d. 1511-1520) 
a serious effort was made to deal with the difficulty. But this 
resulted in so heavy a burden upon the public that the law had 
again to be altered to extend hereditary rights, and to admit a 
system of mortgage which was assimilated to that for cmiriyi; 
but the evils were little more than palliated. The curious guilds 
called fpktdik must here be mentioned. Th(^ were established at 
a time when industry was not free, and the Qovominent fixed the 
number of artisans of every kind of trade in each town, no one 
having the right to increase that number. The guedik^ then, 
was the right to erect buildings on vakouf property and supply 
it with the tools, Ac., necessary to exercise a trade. The ^noient 
guedika have not been abolimed, the Government not daring 
to deprive them of their privileges ; but since the Tanzimat no 
new ones have been created, industry being declared free. The 
various special dues payable on vakouf form too long a list 
to be inserted ; the hiff best is 80 per mille. 4. JChaliyi, This 
property is also styled nievad. It consists of unculuvated or 
rough lands, such as mountains, stony ground, Ac., which are 
useless without clearance, to which no possession is claimed, and 
which are at such a distance from the nearest dwelling that the 
human voice cannot he made to roach them from that dwelling. 
Any one can obtain a gratuitous iiermit to clear and cultivate 
such lands ; the laws governing ordinary agricultural lands then 
apply to them. The permit is withdrawn if the clearance is 
not otfected within throe years. If the clearance is effected with- 
out the ueoetwary permit, the laud is nevertheless granted on 
application, and ou the payment of tlie tapou or sum paid by the 
proprietor to the State tor the value of the land. 

Qenerai l>iapoaiti<m$.^hy the “ protocol of the 7th Sefer 1284 
foreigners may eiqoy the rights of proprietorship on the 
same conditions as Ottoman subjects througnout the empire, save 
in the H^az. Tho transmission of property ffom a foreigner 
to his heirs is therefore governed by the Ottoman laws, and not 
those of the country to which he belongs. The real property of a 
Mussulman does not pass by inheritance to nou-Mussulman neiis, 
but may pass to bis Mussulman heirs of a foreira nationality, 
and vice vend. Property of an individual who has abandons 
Ottomuma nationality without legal authority so to do does not 
pass toneirs, whether Ottoman or foreign, out devolves to the 
State ; if legal authority has been granted tho Government under 
which tlie foreign heirs live must have accepted the protocol 
above cited. An heir who has voluntarily caused the death of 
the ])erHon from whom ho should inherit loses all rights of sue- 
cession. It is not proposed to trace the formalities of transfer 
and tranamission of real property here ; they will be found in 
vol. iii. of tho Dcatour (Ottoman Code). 

(hneral Diapoaitiona aa to Minea and Treaaure’trove. — On 
mniriyi property mines become the sole property of the State, as 
also in land of which the tithe or other taxes are vako^tf; the 
original proprietor must, however, be repaid the surface value of 
suon lands. In lands assigned to public use (roads, pastmage, 
Ao.) one-fifth of the produce of the mines goes to the State, four- 
fifths to the discoverer of the mine ; in property entirely vakouf 
the mine becomes the sole property of the vakottfa. Mines found 
on wulk property belong to the proprietor of the soiL Deposits 
of fuel or “ fumble matters'* on arazi-i-auaknyi (lands aistri- 
buted at the conquest to the conquerors) or on afraei4*hafwijiy4 
(lands left in the hands of native non-Mussnlmane at the con- 
quest) belong to the State for one-fifth, to tiie proprietor of the 
•oil for four^fifths ; if they be not “frisible" they behmg entirely 


to the proprietor of the soil As to ancient emns, and all kinds 
of treasure of which the proprietor is unknown, reference must be 
made to the J)eatour, No. 4, p. 89. The latest law on mines ia 
that of the 26th November 1306 A.H. 

ConcluaUm . — It is beyond the scope of this article to discuss the 
problem of Turkish fin^ial reorganization. The latent resources 
of the empire are enormous : in the greater part of Asia Minor 
the soil is fertile, water abundant, the climate admirable, while 
minerals of all kinds exist in plenty, and there are large stretches 
of forest land. All this natural wealth is only waiting to be turned 
to proper account. But the disease is too deep-seatM to be cured 
by measures of a financial order only. 
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Turks Islands. See Jamaica. 

TurnaUy the chief town of a government district in 
North Bohemia, Austria, on the Iser river, 14 miles south 
by east of Reichenborg. It has considerable glass-cutting 
industry, and manufactures of imitation jewellery and 
articles in gold and silver, cutting and polishing of 
precious stones, together wi^ important tr^e in corn, 
fruit, and the local staples. Population (1890), 5963 ; 
(1900), 6278 (including garrison of 554 men), chiefly 
Czechs. 

TurnhOUtf a town of Belgium, in the province 
and 26 miles north-east of the city of Antwerp by rail. 
Its industries include lace-making, the manufacture of 
playing-cards, and tanning. Population (1880), 16,670 ; 
(1890), 18,747; (1900), 20,887. 

Turnu Maipurolei chief town of the district 
of Teleorman, Rumania, situated about 2 miles from the 
loft bank of the river Olt, near its junction with the 
Danube, almost opposite Nicopoli, in Bulgaria. A large 
quantity of grain is shipped in lighters to ports lower 
down the Danube. There is a court of first instance. 
Much damage was done to the town in 1853 during the 
war between the Russians and Turks. Population (1900), 
8668. 

Turnu Severlnp chief town of the district of 
Mehedinfi, Rumania, situated on the left bank of the 
river Danube, below the well-known Iron Gate cataracts. 
It is a modern commercial town, having a court of 
first instance, a school of arts and crafts, and several 
churches. There are also large Government yards for 
the building of river steamers, lighters, and tug-boats. 
Near Turnu Beverin are the remains of the celebrated 
Trajan’s bridge, built in a.d. 103 by the architect 
Apollodorus of Damascus. The river is about 4000 
feet broad at this spot. The bri^ was composed of 
twenty arches supported by stone piRars, several of which 
are still visible at low water. When the quays were con- 
structed many interesting sarcophagi were found. There 
is a large tr^e in cattle and pigs. The town derives its 
name from an ancient tower of ^verus, which stood on a 
small hill surrounded by a deep fosse. Population (1895), 
17,000; (1900), 18,626. 

TuffiCUilPOffiaf a city of Alabama, U.S.A., capital 
of Tuscaloosa county, on the Black Warrior river, and 
the Mobile and Ohio and the Queen and Crescent rail- 
ways, in the western part of the state. It waa at one 
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time the state capitalt and is now the seat of the State I 
Univenitj^ Oentod Female College, Tuscaloosa Female 
College, and the Institate for Training Cdoured Ministers. 
It also oontains the Alabama insane asylum. Population 
(1890), 4215 ; (1900), 5094, of whom 76 were foreign- 
bom and 2508 negroes. 

TuSPIhnyf a territorial division of Italy, occupying 
the west part of the middle of the peninsula, and includ- 
ing the provinces of Arezzo, Florence, Grosseto, Leghorn, 
Lucca, Massa and Carrara, Hsa, and Siena, with an area 
of 9304 square miles, and a population (1881) of 2,208,869 
and (1901) 2,548,154. The surface is for the greater part 
mountainous, though there are plains near Florence and 
Arezzo, and along the coast. This last is the malaria- 
haunted district of the Maremma, embracing an area of 
about 850 square miles. In the first half of the 19th 
century Grand Duke Leopold II. of Tuscany began an 
elaborate and extensive system of drainage, which was 
afterwards extended until it comprised nearly the whole 
of the district. The greater part of it is pasture-land ; 
and on the drier parts corn is grown, the people coming 
down from the hills to sow and to reap. Wlieat, maize, 
wine, olive oil, tobacco, chestnuts, and flowers are the chief 
products of Tuscany. But its real wealth lies in its mines 
and industries. Mules, sheep, and cattle are fed on the 
pastures. Iron (Elba), mercury (Monte Amiata), boracic 
acid, copper, salt, lignite, statuary marble (Carrara, Massa, 
Ac.), alabaster, and Sienese earths constitute the mineral 
resources. Mineral and hot springs aliound, and some are 
well known (Montecatini, Bagni di Lucca). Beeswax is 
extensively made. The industries are exceedingly varied 
and carri^ on with great activity. The most important 
towns are Florence, Leghorn, Lucca, Pisa, Siena, Pistoja, 
Prato, Arezzo, and Massa ; Leghorn being the chief i)ort. 
There are universities at Pisa and Siena. Leghorn and 
Viareggio are much frequented for summer sea-lathing. 

TuskOflfO^i a town of Alabama, U.S.A., capital 
of Macon county, in the eastern part of the state, 
in a cotton region. It is noted chiefly for its educa- 
tional institutions — the Tuskegee Normal and Industrial 
Institute, Alabama Conference Female College, and Ala* 
bama Military Institute. The first of these was founded 
in 1881 by Mr Booker T. Washington for the purpose of 
giving an industrial education to the coloured race. It 
possesses a property of 2300 acres, 800 of which are under 
cultivation ; it has forty-five buildings, many of brick, 
all designed and constructed, even to the making of the 
bricks, by the teachers and students. No fewer than 
twenty-six trades are taught. In 1900 it had 88 in- 
structors, and was attended by 1000 students. Popula- 
tion (1890), 1803; (1900), 2170. 

TutICOrInf a seaport town of British India, in the 
Tinnevelly district of Madras, 149 miles by sea from 
Colombo, in Ceylon; terminus of the South Indian 
Railway, 443 miles south-west from Madras. Popula- 
tion (1881), 16,281 ; (1891), 25,107. Municipal income 
(1897-98), Rs.38,850. It is an old town, long in 
lx)ssession of the Dutch, and has a large Roman Catholic 
population. Though only an open roadstead where 
vessels have to anchor 2} miles from the shore, it has 
become, since the opening of the railway in 1875, the 
second port in Madras and the sixth in all India. 
In 1897-98 the number of vessels that entered and 
cleared for foreign trade was 1046, with an aggregate of 
279,422 tons, having increased in fliteen years from 
882 vessels of 97,505 tons. The total sea-&)me trade 
in the cUstrict of Tinnevelly was valued in 1897-98 at 
Rs.3, 08, 03,307, bring 10 per cent of the entire trade of 
the province. The eiports are chiefly rice and live stock 
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to Ceylon, cotton, sugar, coffee, and spices. There are 7 
factories for ginning and pressing cotton, and a cotton 
mill with 24,332 spindle, employing 1000 hands. 
The fishery of conch shells is important, but the pearl 
fishery has decayed. Caldwell College was closed in 
1893. There are two high schools ^Caldwell’s and St 
Xavier’s). 

Tuttlinfl^lli a town of Wiirtemberg, Germany, on 
the left bank of the Danube, 37 miles by rail north by east 
of Schaffhausen. The town is overlooked by the ruins 
of the castle of Honberg, and has a monument to 
Schneckenburger, the author of Die Waeht am Rhein, 
It is the seat of textile, shoe, cutlery, iron, and other 
industries, and of a trade in fruit. The site was inhabited 
in Roman times. Population (1885), 8659; (1896). 
11,672; (1900), 13,465. 

TuX^Op a town of Orange county, New York, 
U.S.A., in a hilly country in the south-eastern part 
of the state, on the Erie Railroad. Within the town is 
Tuxedo Lake, on whose shores and on the surrounding 
lulls are beautiful villas erected as summer homes by 
business men of New York. The town was organized 
in 1889. Population (1890), 1678 ; (1900), 2277, 

Tuyp capital of the district of Tuy, province of Ponte- 
vedra, Spain, on the right bank of the river Mino, opposite 
ValonQa de Mino, which stands on the left bank in Portu- 
guese territory. It has a station on the Orense-Yigo 
line. The town is near Monte San Cristobal, whose far- 
spreading spurs constitute the fertile and picturesque 
Vega del Oro. Hanl by is the river Louro, aliouiiding 
in salmon, trout, lamprey, cel, and other fishes. Not far 
off are the springs of San Martin de Caldelas. The in- 
dustries include soap factories, tanneries, and distilleries, 
' and there is a brisk trade in agricultural products. The 
town is clean, with well-built houses, regular streets, and 
many gardens. The cathedral is of a massive and fortress- 
like architecture, with a noble eastern facade of the 14 th 
century. It has four naves, nine chapels, and a well- 
preserved cloister. There are several large convents and 
a few ancient parish churches, an old episcopal palace, 
hospitals, good schools, a theatre, and a very handsome 
international bridge over the Mino. Alphoriso el Catolico 
drove the Moors from Tuy, and Portugal and Spain fought 
frequently for its possession. Population (1887), 11,284 ; 
(1897), 10,983. 

TvOFi a government of Central Russia, on the upfier 
Volga, to the north of Moscow. It has an area of 25,225 
square miles; its population, which was 1,567,300 in 
1872, numbered 1,812,825 (domiciled only) in 1897, 
986,570 of whom were women, and 149,762 live<i in 
towns. The high proportion of women (119 to 100) is 
explained by the fact that a large number of the men 
leave their villages in the winter (tlie season when the 
census was taken) to work in tlie factories at St Petersburg 
and Moscow. No less than 384,500 persons, of whom 
77,000 were women and 26,000 children, loft the pro- 
vince for this purpose in 1899. The population is almost 
entirely Great Russian, but includes about 115,000 Kar- 
elians. The government is divided into twelve districts, 
the chief towns of wKich are Tver, Byezhetsk (9000 
inhabitants), Kalyazin (5497), Kasliin (7468), Kortcheva 
(2379), Ostashkoff (10,457), Rzheff (21,397), Staritsa 
(5395), Torzhok (12,743), Vesiegonsk (3469), Vyshniy 
Volotchok (16,722), and Zuhtsoff (2984). The distribu- 
tion of landed property in 1896 was as follows : — 
peasants owned 69 per cent, of the land, having since 
their liberation bought 2,660,300 acres from the land- 
owners, in addition to their allotments, which made 50 
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per cent, of the land; the nobility owned 13 per cent.; 
other landowners, 6 per cent. ; the Crown, 7 per cent ; 
and the Imperial family, 4 j>er cent Only one-tenth of 
the land is considered as unavailable for culture. No 
fewer than 42,540 peasant families hold no land, while 
in addition to the laTid which they own the peasants rent 
1,498,000 acres. Notwithstanding the very moderate 
fertility of the soil, which requires heavy manuring, and 
the great dove](>i>ment of industries in the villages, the 
peasants hold under culture 80 per cent, of the total 
cultivable area of the province. Par from destroying 
agriculture, the village industries favour it by providing 
occupation and earnings in the winter. The crops are 
quite insufficient for the population, and grain has to 
^ imported in large quantities, though 1,951,000 acres 
wore under cereal crops in 1900. The average yield in 
1895-99 was: rye, 4,543,000 cwt. ; wheat, 19,000 cwt.; 
oats, 4,473,000 cwt.; and barley, 718,000 cwt.; also 
potatoes, 6,083,000 cwt. The sovdng of grass is spread- 
ing, owing to the efforts of the tenuivm^ and improved 
machinery is being introduced. Live-stock breeding is 
next in importance to the cultivation of the soil, there 
being in the province in 1899, 351,000 horses, 579,000 
homed cattle, 476,000 sheep, and 60,000 pigs. Dairy- 
farming has developed, and dairy jiroduco is exported. 
Manufactures have grown rapidly, the aggregate annual 
returns of all factories amounting to over 40,000,000 
roubles, so that Tver occupies the seventh place among 
the governments of Euro^jeau llussia for manufactures. 
They employ over 25,000 persons (8400 women, 3430 
children). Cotton-mills, flour-mills, tanneries, and dis- 
tilleries are the chief industrial establishments. The 
government of Tver is also a great emporium for village 
industries, of which a remarkable variety is carried on, 
nearly every district and even every village having its 
own speciality. The principal of these domestic industries 
are weaving, lace-making, boat-building, and the making 
of boots, sacks, nets, all sorts of wo^en gciods, nails, 
h^ks, and other hardware and agricultural implements, 
and felt goods. Trade is very active, and its returns 
were estimated in 1899 at 76,500,000 roubles, which 
is much below the real figure. The river }K>rts on the 
systems of the Volga, the western Diina, and the Msta 
represtmted an aggregate of 3680 vessels and 81,710 
rafts cleared, and about as many entered, an aggregite 
of over 2,000,000 tons ; while the railway stations repre- 
sented a movement of 903,000 tons entered and 725,500 
tons sent out. Owing to the efforts of the local county 
and district councils, and notwithstanding the opposition 
of the Government, education, as well as the organization 
of medical relief, mutual insurance against fire, co-o|)ora- 
tive dairying, and agricultural instruction are in a better 
}K)sition than in most ])rovince8 of Russia. There were 
in 1899, 2 gymnasia and progymnasia for boys and 8 for 
girls, 1 T&xl school, 2 teachers’ seminaries and 1 theological 
seminary, 4 agricultural and 3 lower technical schools, 
and 1557 primary schools— 55 town schools (6547 pupUs), 
16 ministerial (2349 pujnls), 704 of the zem^ivoB (52,381 
pupils), 20 privaUi (1534 pupils), and 762 schools of in- 
ferior grade of the synod (27,122 pupils). Consequently 
76 per cent, of the young men taken for the army could 
read and write in 1899, as against 37 i>er cent, in 1875. 
There are 75 school libraries, in addition to 22 public 
libraries. Mutual insurance by the zeimtvos is very 
successful in the village, representing an aggr^te capital 
of 111,000,000 roubles. (p. a. k.) 

Tver, the capital of the above government, 102 miles 
by rail north-west of Moscow, on the right bank of the 
Volga, opposite its junction with the Tvertsa river, which 
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enters into the Vydmevolotsk chain of canals, connecting 
the Volga with St Petersburg. This system having become 
less us^ than the Mariinsk route, l^rer has lost its im- 
portance as a centre for trade in corn, its place in this 
respect having been taken by Rybinsk. But this loss is 
compensated for by the great development in its manu- 
facturing industries, which now employ more than 10,000 
workmen and show an aggregate annual return of more 
than 20,000,000 roubles. The chief works are cotton 
m^s (16,500,000 roubles a year in one large factory 
employing 8200 persons) and flour mills, but there are 
also a number of machinery works, glass works, saw- 
mills, and tanneries ; large railway carriage works and a 
steamer-building wharf have also been opened. The town 
is a considerable centre for the distribution of goods in a 
wide industrial region. It has an important river port, 
which was visited in 1899 by 1670 vessels and 47,700 
rafts entered (420,000 tons), while the imports by rail 
reached 150,000 tons. The general aspect of Tver has 
much improved, and its population has nearly doubled 
since 1861, being 53,477 in 1897. Tver is well provided 
with schools, both for primary and secondary education, 
has a good museum, seven libraries, and free hospitals, 
and is in telephonic communication with Moscow and St 
Petersburg. 

Twain, Mark. See Clemens, S. L. 

Twenty-four Par^rani^ The, a district of 
British India, in the Presidency division of Bengal. It 
occupies part of the Gangetic delta, east of the Hooghly, 
surrounding (but not including) the city of Calcutta. It 
also excludes the unsurveyed and almost uninhabited 
Sundarbans. The administrative headquarters are at 
Alipur, a southern suburb of Calcutta. 

Area, 2108 square miles ; population (1881), 1,618,420 ; (1891), 

I, 892,0«*)3, showing an increase of 17 cent. ; average density, 
898 persons per square mile. Classified accoiding to religion, 
Hindus in 1891 numbered 1,187,667 ; Mahommedans, 690,815 ; 
Christians, 12,982, of whom 2010 were Kuropcans ; “others,” 669. 
In 1901 the population was 2,078,340, showing a further increase 
of 10 per cent. Tlio land revonuo and rates in 1897-98 were 
Ks. 17,59,130 ; number of police, 1332 ; boys at school (1897-98), 
67,679, being 45 '6 per cent, of the male population of school-going 
age ; registeiid death-rate (1897), 24 ’4 per thousand. The Twenty- 
four Pargaiias form the tract of which the zamivdari or landlord 
rights were muted to the blast India Company after the battle of 
Plosscy, while the revenue arising therefrom was conferred upon 
Clive, upon whose death it reverted to the Company. The district 
is traversed by three railways, two of which terminate at the ports 
of Diamond Harbour and Matla, but numerous river channels 
are still the chief means of communication. Apart from the 
suburbs of Calcutta, there is hardly a single real town. The two 
principal industries are the pressing of jute and the weaving of 
gunny bogs. 

TwartOlli a i)arish in the Frome parliamentary 
division of Somersetshire, England, 1 J mile west of Bath, 
with a station on the Great Western Railway. There are 
lias quarries in the parish, and bricks and woollen cloth 
are manufactured. Population (1891), 7685 ; (1901), 

II, 098. 

Twlck 0 nhaifl 9 a parish and urban district in the 
Brentford parliamentary division of Middlesex, England, 
on the north bank of the Thames. The interior of the 
church of St Maiy was decorated and its tower restored in 
1897. Population (1891), 16,027; (1901), 20,991. 

Twiss, Sir Travers (1809~1897), English 
jurist and civilian, son of the Itev. Robert Twiss, was 
bom in London in 1809. At University College, Oxford, 
he obtained a first-class in mathematics and a second 
in classics in 1830, and was elected a fellow of his 
college, of which he was afterwards successively bursar, 
dean, and tutor. Daring his oonnexion with CMord he 
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was, inter alia^ a public examiner in classics and mathe- 
matics, Drummond professor of political economy (1842), 
and regius professor of civil law (1855). After ho had 
forfeited his fellowship by marriage, he was elected to an 
honorary fellowship of University College. He published 
while at Oxford an epitome of Niebuhr’s HuUyry of 
RonUj an annotated e<Ution of Livy, and other works, 
but his studies mainly lay in the direction of political 
economy, law, chiefly international law, and international 
politics. In 1840 he was called to the bar at Lincoln’s 
Inn, and became an advocate at Doctors’ Commons. In 
the ecclesiastical courts he ei^oyed a large practice, and 
filled many of the appointments incident^ thereto, such 
as Commissary-Qenend of the City and Diocese of Canter- 
bury (1849), Vicar-Gteneral to the Archbishop (1852), and 
Chancellor of the Diocese of London (1858). He was 
professor of international law at King’s College, London 
(1852-55). In 1858, when the Probate and Divorce Acts 
of 1857 came into force, and the ecclesiastical juris- 
diction of Doctors’ Commons had passed away, Twiss, 
like many other leading advocates of Doctors’ Commons, 
became a Q.C., and in the same year he was also elected a 
bencher of his Inn. His successful career continued in 
the civil courts, and in addition to his large practice he 
was appointed in 1862 Advocate-General to the Admiralty, 
and in 1867 Queen’s Advocate-General, an oflico since 
obsolete, the occupant of which took precedence of the 
Attorney-General. In 1867 he was also knighted. He 
served during his legal career upon a great number of 
royal commissions, such as the Maynooth commission in 
1854, and others dealing with marriage law, neutrality, 
naturalization, and allegiance. He was also one of the 
commissioners who sat to determine the boundaries of 
Canada and New Brunswick, while his reputation abroad 
led to his being invited by the King of the Belgians to 
draw up the constitution of the Congo Free State. In 
1871 Twiss became involved in an unpleasant scandal, 
occasioned by allegations against the ante-nuptial conduct 
of his wife, whom ho had married in 1862 ; and ho threw 
up all Ids appointments and lived in retirement in London 
until his death in 1897, devoting himself to the study of 
international law and kindred topics. Among his more 
notable publications of this period wore The L<iw of 
Nations in Peace and The Law of Nations in IFar, two 
works by which his reputation as a jurist will chiefly 
endure. (e. a. ar.) 

Tyler, a city of Texas, U.S.A,, capital of Smith 
county, in the north-eastern part of the state, at the 
intersection of lines of the International and Great 
Northern and the St Louis South-Western railways, at 
an altitude of 531 feet. It is in a cotton region, and 
contains cotton-gins and compresses, and has a large 
business handling that staple. It contains also repair 
works of the St Louis South-Western Railway, and rolling- 
mills. Population (1880), 2423; (1890), 6908; (1900), 
8069, of whom 286 were foreign-bom and 2693 negroes. 

Tylor, Edward Burnett (1832 ), 

English anthropologist, born at Camberwell on 2nd October 
1832, was the son of J oseph Tylor, a brassfounder. Alfred 
Tylor the geologist was an elder brother. His parents 
were meinters of the Society of Friends, at one of whose 
schools at Grove House, Tottenham, he was educated. 
In 1848 he entered his father’s manufactory in London, 
but at al^ut the age of twenty he was threatened with 
consumption and forced to abandon business. During 
1855-66 he travelled in the United States of America 
to recruit his health. Proceeding in 1856 to Cuba, he 
met Henry Christy the ethnologist, with whom he visited 
Mexico. Professor TyWs association with Christy greatly 
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stimulated his awakening interest in anthropology, and 
his visit to Mexico, with its rich prehistoric renmins, led 
him to make a systematic study of the science. While on 
a visit to Cannes he wrote a record of his observations, 
entitled Anahwic; or, Mexico and the Mexicoms^ Ancient 
and Modern^ which was published in 1861. In 1865 
api>eared Researches into the Early Uistory of Mankind, 
which made Tylor’s rejmtation. It showed great research, 
original insight, and much constructive power in the 
formation of systematic views. The chapters on early 
myths and their geographical distribution are especially 
valuable. The work reached a third edition in 1878. 
This book was followed in 1871 by the more elaborate 
Primitive Cvlture : Researches into the Development of 
Mythology, Philosophy, Religion, Ijingvage, Art, and 
Custom (3rd edit., 1891), which is still the standard 
general treatise on anthropology. Tylor’s treatment of 
animism (ch. xi.-xvii.) is particularly elaborate, and he 
first determined the limits of that province of anthro|>- 
ology, intending it to include ‘Hhe general doctrine 
of souls and other spiritual beings.” In 1881 Tylor 
published a smaller and more po^mlar handbook on 
Anthropology, His work had already met with recog- 
nition. In 1871 he was elected F.11.S., and in 1875 
received the honorary degree of I).C.L. from the University 
of Oxford. He was appointed keeper of the University 
Museum at Oxford in 1883, and reader in anthropology in 
1884. In 1888 he was appointed first Gifibrd lecturer at 
Aberdeen University, and delivered a two years’ course on 
“ Natural Religion.” In 1896 he became first professor 
of anthropology at Oxford. 

TyndAlIf John (1820-1893), British natural 
philosopher, was born in county Carlow, Ireland, on 2nd 
August 1820, his father being the son of a small land- 
owner and, though in poor circumstances, a man of more 
than ordinary ability. Tyndall himself for many years 
represented to ordinary Englishmen the typical or id«*al 
professor of physics. To correct the exaggerated c.stiiuato 
common in the active jiart of his lifetime a certain amount 
of detraction naturally followed, and his memory came to 
be unduly depreciated. So far from being typical, he was 
in many resjxjcts unique, and he was chiefly remarkable 
for strong character, abundant energy, and scientific 
enthusiasm. 

His knowledge of physics was picturesque and vivid 
rather tlian thorough and exact, and never did it make 
any pretence at being encyclopaedic. In amount 
it did not much exceed what any highly educated 
man of genuine all-round culture shcjiild aim at, teriMticB. 
though it was far in excess of what in England 
is commonly thought jwssible ; but its vividness and colour,, 
and garnish of enthtisiasm were his own. His strong, 
picturesque mode of seizing and expressing things gave 
him an immense living influence both in s|)oech and writ- 
ing, and disseminated a jjopular knowledge of elemenfciry 
physics such as had not previously existed. Hence he has 
been styled a popularizer, and it has been thought that 
his function was to take some recondite matter in hand 
and expound it to the unlearned and the ignorant. But 
this idea of his function does him both more and less than 
justice. It is true that owing to prevalent scientific 
ignorance ho, like many another man, found it neces- 
sary to expound elementary facts and fundamental 
doctrines in extremely simple language; it is true also 
that in this power of exiiosition to the unlearned he far 
excelled all his contemixiraries, nor has there been 
another like him with his jieculiar jxiwer of catching 
the popular imagination and riveting its attention. But 
one reason of hu success was that ho never attempted to 
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expound anything specially recondite — ^he never hesitated 
to elaborate the simple and illustrate the easy — so that 
persons unaccustomed to scientific concejitions of any kind 
were able by his aid to ex^ieriezice the novel sensation of 
really comprohending something in a region perfectly new 
— a fact which fully accounts for the great popularity of his 
lectures and books. What these lectures attempt^ they 
achieved with the utmost success; they were works of 
art, and by them he was able to communicate something 
of his enthusiasm for science to others. His continued 
success sometimes led him to employ a popular style in 
regions where it was unsuitable — in scientific controversy, 
for instance, or at the Royal Society— and hence he 
attracted to himself a certain amount of criticism. For 
errors which were venial in popular exposition became 
deadly in discussion with 


Had the faculty of exposition been all, there had been 
less to say. l^dall was a true educator, but he was 
more than that: he was at heart a Naturalist, t.a, an 
explorer of Nature, a physicist of the field. He had the 
instincts which usually accompany a proclivity for biology 
or geology or some other exploring science ; he was one of 
the finest field physicists of his century. The aspects of 
Nature appealed to him strongly and emotionally, and it 
was in the domain of observation that his best and most 
characteristic work lay. 

His scientific life may be divided very roughly into 
periods, or at any rate into groups : — (1) The youthful 
period, dominated by study in Germany and by work in 
magnetism; (2) the slaty cleavage and Swiss glader 
period; (3) the Royal Institution and radiant heat 

period ; (4) the final period, 


equals or scientific superiors: 
there they became painfully 
obtrusive, and afforded 
opportunity for surprising 
rebuffs. Of those lapses the 
public always, and his youth* 
ful disciples at first, knew 
nothing, and his lectures had 
a marvellously stimulating 
effect. There are some who 
hold that perfect lectures 
should awaken in a beginner 
a sense of the infinitude of 
knowledge and of his own 
ho})el68S ignorance. If so, 
Tyndall’s lectures were not 
in this sense perfect; they 
encouraged rather than dis- 
couraged ; they gave one the 
satisfyingfeelingof complete 
conii>rehension, so that after 
an intelligent youth had at- 
tended and thoroughly ab- 
sorbed six or ton lectures, on 
heat, for instance, he could 
for some years live under the 
impi^Mm that he knew the 



including his work in con- 
nexion with lighthouses, 
dust and disease, and 
amateur theology. 

Tyndall was to a large 
extent a self-made man ; he 
had no early advantages, but 
with indomitable earnest- 
ness devoted himself to 
study, to which he was 
stimulated by the writings 
of Carlyle. He passed from 
a National school in county 
Carlow^ to a minor post 
(1839) in the Irish Ord- 
nance Survey, thence (1 842) 
to the English Survey, 
attending Mechanics’ In- 
stitute lectures at Preston 
in Lancashire. He then 
became for a time (1844) a 
railway engineer and (1 847) 
a teaser at Queenwood 
College, Hants. Thence 
with much gjiirit, ard in 
face of many difficulties, he 
betook himself, with his 


subj^tr So he did, up to a 

point — knew it far better „ pk^raph bp 

than those he was likely to 

come across in ordinary life ; and the feeling of thorough 
oouzrehension of one department encouraged him to 
ef^lr upon a stydy of others with hope of similar 
satisfaction, thotgh without TyndalPs guiding hand 
it was in many cases a comparatively slow and difficult 
process. Whatever may be the merits and demerits of 


Pkofbssor Tyndall. 

(Front a photograph by Elliott and Fry, London,) 


colleague Edward Frank- 
mou,indFry.ia«dm.) to the University of 

Marburg (1848-51), where, 
by intense application, he obtained his doctorate in two 
years. At this period he certainly learnt some mathe- 
matics, and his inaugural dissertation was an essay on 
screw-surfaces ; but he had not the genuine mathematical 
instinct, and never looked at things from the point of 
view of a mathematician. Some curious instances of this 


this mode of beginning the study of physics, it is by ! will occur as we proceed. 
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no moans clear that the orthodox modern i>ortal of the 
quantitative physical laboratory constitute anything | 
like the same effective initial entrance, although | 
if the first difficulties are overcome, a far more 
extensive ’interior is thus o]:)ened up. If the object of 
training be to enable a student to measure physical 
quantities and devote himself to the science as to a pro- | 
fession, there can be no question which is the best method ; 
but if the object be to imbue the beginner with ideas, and 
assist him to a general grasp of the elementary principles 
and qualitative foundations of the science, then the me^od 
of Tyndall is the right one. In any case, at the beginning 
it is a right method ; but the mistake should not be 
made of supposing that the knowledge so im^iarted is 
all, or even much. It is a sketch of the edifice, but 
the building, the foundations, and even the preliminary 
work of collecting the materials must come later. 


His early magnetic investigations, for instance (1850- 
1855), sadly lack the definiteness which was possible 
at their date, but they are characterized by 
the same free intrepidity and lack of deference hobb ia 
to authority which distinguish nearly all his 
work. He endeavours to measure the law of ®*^^*®* 
decrease of force with distance by pulHng a sphere of 
iron off a large magnetized pole-piece from which it was 
separated by various thicknesses of pai)er, and expends 
much experimental care upon the operation, not at all 
realizing that it must necessarily lead to nothing. He 
makes many experiments on diamagnetic polarity, of 
which one series, on a plan suggested by Weber, is 
recognized as satisfactory, giving a definite result; but 
he does not express it as a mathematician would. He 
does not connect polarity with the discontinuity to be 
expected when Hnes of force traverse the boimduy of two 
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media of different permeability. The result of his crucial 
experiment is most naturally and simply stated by assert- 
ing that the permeability of bismuth is less than that of 
air ; and, regarded in this way, it is difficult to see how 
the fact of the so-called diamagnetic polarity could be 
doubted. Hia chief magnetic work was devoted to the 
qualitative examination of the magnetic deportment of 
crystalHne bodies; and he constructed artificial sub> 
stances which behaved similarly by subjecting bread and 
other soft substances Jao pressure so as to produce a lami- 
nated structure. 

Shortly before the Ipswich meeting of the British 
Association in 1851 Tyndall made acquaintance and 
began a lasting friendship with Huxley. The two young 
men stood for chairs of physics and natural history 
respectively, first at Toronto, next at Sydney, but they 
were in each case unsuccessful. In February 1853, how- 
ever, Tyndall gave a famous Friday evening lecture (on 
“The Influence of Material Aggregation upon the Mani- 
festations of Force **) at the Royal Institution, and was in 
the following May chosen its professor of natural philo- 
sophy, a post which exactly suited his striking gifts, and 
made him a colleague of Faraday, whom in 1866 he 
succeeded as scientific adviser to the Trinity House and 
Board of Trade, and in 1867 as superintendent of the 
Royal Institution. His reverent attachment to Faraday 
is beautifully manifested in his memorial volume called 
Faraday as a Discoverer (1868). 

In 1854, after the British Association in Liverpool, 
a memorable visit occurred to the Penrhyn slate quarries, 
where the question of slaty cleavage arose in his 
mind, and ultimately led him, with Huxley, to 
riims. Switzerland to study the phenomena of glaciers. 

Here the mountains seized him, and he became 
one of the most intrepid and most resolute of explorers ; 
he was the first to ascend the Weisshorn (1861), among 
other feats of climbing. The strong vigorous healthful- 
ness and enjoyment which permeate the record of his 
Alpine work are magnificent, and traces of his infiuenco 
remain in Switzerland to this day. In some re8i)ects the 
Swiss period gives the dominant note of his life, and it 
represents him fairly both in his strength and weakness : 
strength in observation and description, and iiertinacious 
— often dangerous — measurements, skill in recording his 
adventures ^so, and in collecting information on the 
subject ; weakness in not clearly understanding the true 
physics of a process even when it had been discovered and 
laid bare by others. The problem of the fiow of glaciers 
occupied his attention for yoars, — throughout the rest of 
his life, one may say, — and it excited a singular amount of 
controversy, some of it of a personal kind. Tyndall was 
a most fair-minded controversialist, but he revelled in 
guerilla warfare, and seldom or never realized the weight 
of armament which disciplined troops could bring to b^r 
against him. Consequently his controversies were often 
personal, always buoyant and hopeful, and seldom ended 
in any misgivings. For though he sometimes expresses 
himself as unable to understand the argument of his 
antagonist, he clearly does not mean this to be under- j 
stood as due to a defect on his own part. His side of 
the controversy is always simple, and beautifully stated 
up to the lights of the aver^ listener ; and any lights 
wyoud that he strongly inclines to mistrust. This 
boyish or free-lance attitude sometimes irritated the 
masters of tiie heavy artillery of science, who were 
astonished at an attack with bows and arrows, slings 
and stones, and other well-aimed and curiously effective 
^^pons. For there was a vein of wholesome rightness 
about Tyndall, as well as a notable lack of the theoretical 
mstinct ; he was in close touch with Nature, and often 
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realized her processes in his own way. He sixsaks of 
the pleasure derived from actual obmrvation even of 
a well-known fact, and likens his feelings to those of 
Antaeus on touching his mother earth. But his was 
not the inspired rightness of Faraday ; doubtless it aimed 
at that, but his genius fell short of his master’s in this 
respect, and wherejis Faraday was more often right than 
the mathematicians, Tyndall was very liable to be in some 
vital points wrong ; and the fact that he stated his case 
cle^ly sufficed to exhibit his wrongness all the more 
plainly to the few who possessed the necessary knowledge. 
Many explorers must find their theories looked down upon 
by the learned men at home on their return, and wise are 
they who realize where their strexigth lies, and do not 
seek to argue on first principles as if on equal terms. 

It would be tedious to rake among the ashes of the 
dead controversy about glacier motion, in which the 
names of Agassiz, J. D. Forbes, Rendu, and 
Tyndall were intermingled, but it contains 
some permanent lessons which are bettor not PorheMmm^ 
overlooked. Every one knew that glaciers othenmbout 
moved, but the questions wore how they 
moved, for what reason, and by what 
mechanism. Some thought they slid like solids; others 
that they flowed like Ihiuids ; others that they crawled by 
alternate expansion and contraction, or by alternate freez- 
ing and melting; others, again, that they broke and 
mended. Thus there arose a chaos of controversy, illu- 
minated by definite measurements and observations. The 
following summary of this part of the matter by I^ndall 
is as fair as {>ossible : — 

The idea of semi-fluid motion belongs entii-ely to Rendu ; the 
prwf/ of the quicker central flow l>clongB in i)art to Rendu, but 
almost wholly to Agassiz and Forbes ; the proof of the retardation 
of the l>cd belongs to Forbes alone; while the discovery of the 
locus of the {>oint of maximum motion belongs, 1 suppose, to me. 

But the chief bite of the controversy lay between 
Forbes and Tyndall. Forbes asserted that ice was 
viscous ; Tyndall denied it. All agreed that ice flowed 
as if it were a viscous fluid ; in every detail this came out 
from the measurements; as a description of the motion 
this statement is perfect, and gradually from the conflict 
this fact clearly emerged. But how came it sq^tdl 
That was what none of the combatants could explain. 
Tyndall thought it was by rogelation, but he did not 
understand regelation. Nor did Faraday. The tcixt- 
books of that period (e.g,y Balfour Stewart’s) enter into 
an elaborate fiction about the coldness of the intorif^ of 
ice. It seems to have been spoken of as a 
“inherent to ice” to have a cold iiisMe. “Never can 
a calorific ray pass the first surface of ice to raise the 
temi>orature of tlie interior.” 

Tyndall sj^eaks of “ liquid liberty on the surface of 
ice, and says that when two moist surfaces are brought 
into contact the liquid liberty is destroyed and the sur- 
faces freeze together. Forbes, on the other hand, said 
simply that ice {Kissessed viscosity. Tyndall does not 
seem very clear what viscosity is, and in a cliaracteristic 
passage says, “What then is the meaning of viscosity 
or viscidity 1 I have heard it defined by men of high 
culture as ‘ gluey tenacity.’ . . . Viscosity then consists 
in the power of being drawn out when sdbjectod to a 
force of tension, the substance, after stretching, being in a 
state of molecular equilibrium, or, in other wwds, devoid 
of that elasticity which would restere it to its original 
form.” Forbes, however, must have known precisely what 
viscosity was, and in so far as he only asserted that ice 
behaved as if it had viscosity he was right ; and where a 
glacier consists of a heterogeneous assemblage of crystals 
and fragments it may be really viscous like a oystalline 
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metal; bitt as undoubtedly he did mean, 

that a mass lit:' blue ice began to soften 
before it melted, and was really a viscous fluid (as gloss 
is) a little below its melting-point, he was wrong; and 
Tyndall felt and said that he was wrong. 

A sufficient reason for the curious behaviour of ice 
was discovered, quite inde]>eiKiently of the contro- 
versy, by a classical thermodynamical investi- 
Jmmw gatiou of Professor James Thomson (elder 
VituSaa** br(>tber of Lord Kelvin), a man of the higher 
order of specific intellect, Who developed by 
pure theory a result which explains this and vastly more, 
and opens a new chapter in physics — ^the application of 
the second law of thermodynamics to physical and 
chemical problems. The simple fact is that ice under 
sufficient piessuref auelts, without the supply of any heat, 
and the witsriturtantly freezes again on escaping from the 
pressure. For this reason ice behaves as if it were viscous. 
It yields where the pressure is greatest, and inigiutes to 
where the pressure is least ; but it does not flow as ice, for 
ice is not viscous but a rigid solid ; it flows as water, but 
exactly simulates viscosity by reason of its potentiality 
for change of state. The only controversy which could 
remain is a logomachy as to how nearly any of the state- 
ments which had previously been made corrcs]X)nded to 
reality-«^a wortliless subject for discussion. 

point Tyndall holds Forbes very neatly. If 
i^ly viscous it would not crevasse when under 
'' ^*^^***h ^ extent it docs ; 

Tyndall clearly notes and explains the 
H sSatH ‘ fact that the direction of the lateral crevasses, 
at 45“ and slanting upstream from the retain- 

omaott. walls, is just the direction required by the 
actual shear, being duo to the extension -component of the 
distortion <*aii.s(3<l by the more rapid flow in the middle 
ami the retardation of the edges, though it is act right 
angles to the direction which a casual observer would 
ex[M3<jt from''iBi« direction of the flow. But James 
Thomson’s th'©6ry of the apimrent viscosity of ice he 
caniK)t grasp. When he tries to explain it in popular 
languagt) he comes to grief. The fact itself he amcepts, 
viz., tliat pressure lowers the meltingqioint of ice, as it 
raises lM)iling-poiut of water, but in trying to state it 
ho proceeds thus : — 

Wlien a liquid is heated the attraction of the molecules 
oportiies against the a(;tion of the heat, whie.h tends to tt)ur them 
asunder. At a certain point the force of heat tnuniphs, the 
cohesion is ovei*come, and the li(][uid boils. But supposing wo 
asidiittthe attnuitiou of the molecules by applying an external 
pi'osstire, the diffiMty of tearing them asunder will In* increased ; 
more heat wdll be r^uired for this pui'pose ; and hence we say 
that the hoiling-}H)int of the liquid has been elemted by the 
pressure. 

Hei-e the sentence “more heat will be required for this 
purpose ” is careless. The fact is that less heat is neces- 
sary to evai)orate water under high pressure with the 
boiIing-ix>int raised ; but this does not sound right to the 
average man, while Tyndall’s statement does. So again 
when he *comos to ice or bismuth he re})eat8 the same 
kind of error in other terms — four times on two pages, 
(Glajciet^s of Alps [1860], 1896 edition, pp. 408, 409.) 
It is curious to read Tyndall’s attem])ts to understand 
James Thomliki’s tlioory. His mode of approaching the 
matter is always fair and cliaracteristic, and singularly 
unsuitable for the purpose in view' : it was written after 
a second communication from James Thomson, in which 
that philosopher endeavoured to onq^hasize the uoedless- 
ness for any further talk about glacier motion or for 
spurious explanations of regolation : — 

I confess that even now I do not understand the essential 
lH>iut of Mr Thomson's theory— that is to say, its application to 


the phenomena of glacier motion. Indeed, it was the obscurity 
in my mind in connexion with this point, and the hope that time 
might enable me to seise more clearly upon his meaning, which 
prevented me from giving that prominence to the theory of Mr 
Thomson whioh, for aught I know, it may well deserve. 1 will 
here briefly state one or two of my difficulties, and shall feel very 
grateful to have tliem removed. 

An admirable attitude ; but after another paragraph the 
ad captandim style of argument is resumed, showing 
no sense of proportion, not at all realizing the extra- 
ordinary and crushing magnitude of “ the Messrs Thom- 
son,” considered as theoretical physicists : — 

I would invite Mr Thomson to im^ne himself and me 
together upon the ioe, desirous of examining this question in a 
pmlosophic spirit; and that we have taken our places beside a 
stake ariven into the ice, and descending with the glacier. We 
watch the ice surrounding the stake, and And that eveiy speck of 
dirt u})on it retains its position ; there is no liquefaction of the 
ice that liears the dirt, and con^uently it rests on the glacier 
undisturbed. After twelve hours we And the stake 15 inches 
distant from its first position : I w'ould ask Mr Thomson how did 
it get there ? 

Whereas, then, on the scientific side Tyndall had his 
weakness, r>n the human side he w'as superlatively strong. 
Scrupulous fairness up to his lights was his con- ^ 
stant attitude, and he took pleasure in urging mttiiuda 
the claims of an unknown man or of a foreigner, towmrda 
So he acted for J. R. Mayer, physician of •cisniltic 
Tleilbrtnin, and so also for Rendu, bishop of 
Anne^^y. Mr Ruskin permitted himself in Fi/t's Clavigera 
to join in the ice controversy, and to accuse Tyndall of 
showing a carping and detracting spirit in his effort to 
link the name of Rendu wdth tlmt of Forbes; but this 
was allowing his judgment to be biassed by friendship 
and respect ter the memory of Forbes, also by a too ready 
accpiiescence in a descriptive or superficial statement of 
the glacier problem as if it were the complete solution. 
But he made amends, ter this misguided criticism of a 
man as fair as himself, by a note specially written for a 
translation of Rendu’s Glaciers of the Savoy ; this, being 
accessible only with difficulty, may be in great part here 
reproduced, as a statement for all time of the worthy 
attitude of scientific men in such matters; and we can 
w'ell imagine Tyndall acclaiming with a vigorous hand- 
shake his agreement with the substantial sentiment of 
this fine jiassage ' : — 

It seuius to mo that all those questions as to priority of ideas 
or obMf'rvatiouB are l)eueuth debate among noble peraous. What a 
man like Forbes first noticed, or demonstrated, is of no real moment 
to his memoiy. What ho was, and how he taught, is of con- 
summate moment. The actuality of his personal power, the 
sinoority and wisdom of his constant teaching, need no applause 
from the love tliey justly gained, and can sustain no diminution 
from hostility ; for their proper honour is in their usefulness. 
To a man of no essential power, the accident of a discovoiy is 
apotheosis ; to /ma, the former knowledge of all the sages of earth 
is as though it were not : he calls the ants of his own generation 
round him, to observe how he fiourishos in his tiny foreetts the 
grain of sand he has imposed upon Pelion. But from all such 
vindication of the claims of Forbm to mere discovery, I, his friend, 
would, for my own part, proudly abstain. I do not in the slightest 


^ To a book called Qlaeiers of Sawy, being a translation of Mon- 
sieur Rondu’s book on the same subject, made by George Forbes in 
memory of his father, in which, there are quoted several extracts from 
Fors Claviffcra of October 1878 (Letter 84), Mr Ruskin adds a special 
supplementary note on the proper attitude of men of science to ques- 
tions of priority. Considered critically, it is not a complete statement, 
for it is not liumau to attempt to eradicate the last traces of individuality; 
and the greatest men of science, to whom all other rewards were as 
nothing, have always felt a human interest in the personal side of all 
good work, and have been careful to attribute credit justly when they 
could. For as on artist signs a picture and resents a forgery, so may 
a man of science justly demand reasonable historicid accuracy in the 
labelling of discoveries. But inasmuch as the labeling is often com- 
plicated, and misunderstandings must occur, especially iu the careless 
estimation oi the public, the extract quoted in the text is a true 
representation of the only attitude worthy of the dignity of science. 
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degree oare whether he was the first to see this, or the first to say 
that, or how many common persona had seen or said as much 
before. Wliat 1 rejoice in knowing of liiin is that ho had clear 
eyes and open heait for all things and deeds api)crtaining to his 
life ; that whatever ho discerned, was discerned impartially ; what- 
ever he said, was said securely ; and that in all functions of thought, 
experiment, or oommunioation, he was sure to be eventually nght 
and semoeable to mankind, whether out of the ti'easury of eternal 
knowledge he brought forth things now or old. 

This is the essential difference between the work of men of true 
genius and the agitation of temporary and popular power. The 
first root of their usefulness is in subjection of their vanity to their 
purpose. It is not in cAlibre or range of intellect that men vitally 
differ ; every phase of mental chai'ooter has honourable office ; but 
the vital difference between the strong and weak— or let me say 
rather, l)etween the availing and the valueless intelligence >is in 
the relation of the love of self to the love of the subject or occujia- 
tion. ... It may be felt in any single page of Forbes’s writing, 
or De Saussure’s [or IVndall’s either] that they love crag and 
glacier for their own sake’s sake ; that they question their secrets 
in reverent and solemn thirst: not at all that they may com- 
municate them at breakfast to the readers of the Daily iVVics— and 
that, although there were no news, no institutions, no leading 
articles, no medals, no money, and no mob in the world, these men 
would still labour, and be glad, though all their knowledge was to 
rest with them at last in the silence of the snows, or only to l>c 
taught to ]>easant children sitting in the shade of the jiitics. 

The remaining epochs of Tyndall’s life need hut short 
notice. He investigated the transparency and opacity of 
gases and vajiours for radiant heat during many 
years (18.^9-71), and this is frequently con- 
^ sidered his chief work. He definitely e8tal> 
lished the absorptive power of clear aqueous 
vaiKuir — a point of great meteorological significance. 
He made brilliant experiments elucidating tlie blue of 
the sky, and discovered the precipitation of organic 
vapours by moans of light. He called attention to 
curious phenomena occurring in the track of a luminous 
beam. He examined the ojmeity of the air for sound 
in connexion with lighthouse and siren work. And he 
finally clinched the proof of what had been already 
substantially demonstrated by several others, viz., that 
germ-free air did not initiate putrefaction, and that 
accordingly ** spontaneous generation ” as ordinarily 
underst(x)d was a chimera (1875, 1876). One practical 
outcome of these researches is the method now always 
adopted of sterilizing by a succession of gentle warm- 
ings, sufficient to kill the developed micro-organisms, 
instead of by one fierce heating attempting to attack the 
more refractory undeveloped germs of the same. This 
method of intermittent sterilization originated with 
Tyndall, and it was an iinjwrtant contribution to bio- 
logical science and industrial practice. 

For the substantial publication of these researches 
reference must bo made to the Transactiom of the 
Royal Society ; but a ])opular account of many of them 
was incorporated in his best -known books, namely, 
Heat as a Mode of Motion (1863, and later editions 
to 1880); The Forms of fFater, dx, (1872); Lectures 
on Light (1873); Flfxiting Matter in the Air (1881); 
On Sound (1867; revised 1875, 1883, 1893). The 
original memoirs themselves on radiant heat and on 
magnetism were collected and issued as two large 
volume^ under the following titles : — IXamagnetism and 
Mag^ve-crystallic Action (1870); Contributions to Mole- 
cular Physics in the Domain of Radkmt Heat (1872). 

His scientific achievements were none of them of the 
very first magnitude : it is not so much what he did 
as what he was that is of permanent interest; and in 
the pursuit of pure science for its own sake, undisturbed 
by sordid considerations, he shone as a beacon light to 
laany a struggling youth — an exemplar of simple tastes, 
robust nature, and lofty aspirations. His elevation above 
the common run of men was conspicuous in his treatment 
of the money which came to him in connexion with his 
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successful lecturing tour in America, T873). It 

amounted to several thousands of p#(k^8, but ho would 
touch none of it ; he placed it in tlBi% haiids of trustees 
for the benefit of American science — an act of lavish ness 
which bespeaks a noble nature. That Mr Kuskin should 
have allowed himself to belittle such a man is a painful 
instance of the mistakes which can be made through lialf- 
kiiowledge. There was in truth much kinship between 
them, and had they known each otlier better they would 
have Iveen friends. They differed much in culture, no 
doubt, and in amount of achievement as well as in 
analytic iK)wer. No comparison is intended, but they 
had features in common. Both of them rushed into 
subjects for which they had had no adequate training, 
and both, by their innate ability, critical faculty, and 
clear common-sense, exercised some rovoluticmary and 
wholesomel}' clarifying influence on any subject they 
touched. 

Tyndall’s incursions into theology were marked by the 
same crude fearlessness as we have noticed in the higher 
irnrts of physics or amid the forces of nature ; 
and he laid down the law, on prayer, for in- Tbeoiogtcmt 
stance, and on miracles, with easy assurance, 

These writings — Fragments of Science, as ho 
calls them, “for unscientific people” — are wholesome and 
interesting, though naturally they do not add tq qur know- 
ledge appreciably ; nor did the more ambitioili. BfSfast 
Address (1874), delivered as President of the ^British A}^ 
elation, make any serious contribution W- phih>fK>phy, 
though it stated a form of the materialistic posHsipu u’itljl 
his usual trenchant vigour, and made a groat 'Stir among 
those who were then busy with the 8upi>osed conflict 
])etween science and religion. At bottom I’yndall fre- 
quently displayed a reverent and religious sf)irit, })ut he 
was M away by his conception of physics into an 
endeavour to simplify the universe to an extravagant 
extent ; and his light-hearted exhilaration in this enter- 
prise shocked many good people, whur^'lsared that he 
might succeed in uprooting their treasured convictions. 

Tyndall was a vehement politician, with a characteris- 
tically Irish readiness and violence of e.vpression ; though 
a thonmgh Liberal, he split from Mr Gladstone on Irish 
Home Kule, and exhibited activity in opposing it. In 
1876 he married Louisa, daughter of Lord C’laud Hamil- 
ton. He built in 1877 a cottage on Bel Alp alK)ve the 
Rh6ne valley, and in 1885 a house on Hiiulhead, lusar 
Hasleinere. At the latter place he spent most of his later 
years ; his health was, however, no longer as vigorous jib 
his brain, and he suffered freciuently fioin sleeplessness. 
On 4th December 1893, having b(»en accidentally given an 
overdose of chloral, ho died at Hindlicad. (o. J. L.) 

Tynep Tho, a great river of England, flowing past 
Newcastle and emptying itself into the North Sea at 
Tynemouth. Perhaps the great feature of the Tyne, com- 
mercially sjKjaking, has been the amalgamation of the great 
shipbuilding and engineering cfimpanics, enabling single 
firms to build and engine ships of the largest size, viz., Arm- 
strong, Wliitworth and Company, Palmer^s, and Swan and 
Hunter. Two yards in 1898 built vessels whose total 
tonnage exceeded 50,000, and two engineering firms made 
engines the total horse -power of which vS^s more than 
50,000. To enable this to bo done the Tyne Commissioners 
have changed the river from a shallow stream into a river 
deep enough to allow a 5000-ton ship to proceed 14 miles 
up the river. In^his work 100,000,000 tons of material 
have been dredged froTu the river, Tnaking the depth of 
water at Shields harbour 40 feet, and at Newcastle 31 
feet at high-water spring tides. The amount spent on 
these works of improvement, and on the Tyne piers, is 
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nearly JB6,1500,000. Of this sura more than £1,000,000 
has been spent on the two piers at the mouth of the river. 
The length of the north pier, which in 1898 was partly 
destroyed by a great .storm, is 3059 yards, and that of the 
south is 5317 yards. The dangerous rocks known as the 
Black Middens are all but removed, and the Tyne now is 
a very safe harbour of refuge. The Tyne, Northumber- 
land, and Albert Edward d<xjks, the Tyne Comrawsioners’ 
and Dunston staiths, are the great depots from which coal 
is exported. In 1894 more coal was exported from Tyne 
dock than from any otlier dock in the world. At North 
»Shicld.s arc twf) pontoon docks capable of docking the 
largest steamers in half an hour. There ai-o two also at 
Wallsend, as mquU as one of the largest dry dock.s in the 
United Kingd^, 

Tla* lollowing^bl^ figures as to the progress of the 
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Tynemouthi a munhipal and jiarliamcntary 
borough (including the towmslii^js of the w’^ell-knowu 
watering-place Tynemouth, North 8hi<^lds, Chirton, Pres- 
ton, uiA Ctdlercoats), at. the mouth of the Tyne, north 
bank^ ^^.fhiles oast of Ninvcastle by rail. The borough 
(ar^^^Od acres) was divideil in 1889 into six wards, and 
the town council acts as the urban sanitary authority, 
'rile old priory and castle now serve as the headquarters 
of the Tyne Submarine Engineers. The lighthouse on 
the oliif, to the n<jrth-oast of the ca.stlo, is no longer 
used, but a new one lias l:»een built on St Mary’s 
Island, 2 miles n<»rth. A fine parade (1893), on which 
are the aquarium and winter gardens (£120,000), and 
a small ]»ark .stretch along the seashore. A free 
library and school of art, and a new infirmary, have 
Iksoii opened at North Shields, which is the largest 
jiart of the borough and is a j»ort of groat iiniKirtanco. 
The coriioration have luocbMl a covered market for general 
trade, and at the fish quay, which cost £81,000, 14,000 
tons of fish are landed annually. The exports are coal 
and coke, of the value of £1,259,692 in 1809, and imports 
are corn, timber, and esparto gra.ss, of the value of 
£486,700. In tlio same year 1091 British ships of 
956,022 tons, and 1021 foreign ships of 539,260 tons 
cleared the port ; 276 ships of 96,167 tons are registered 
at tile port. TynemoutJi returns one momlier to Parlia- 
ment. Poimlation (1891), 46,588; (1901), 51,514. 

Type-settinff and Type-eastinff 
Machines. — it has long been an object of inventors 
in connexion with ])rinting to })crfect a mechanical system 
by which hand -work may be done away with both in 
setting type and in distributing it after use. The first 
step in this direction was the construction of composing 
machines in w'hich the compositor put together types in 
the required order, not by lifting them one after another 
from his “boxes” and placing them by hand in his 
“stick,” but by operating a key-board w^hich liberated 
them from magazines and assembled them in the order in 
which the keys liad Wn struck. Such machines were 
followed as a natural correlative by distributing machines 
which perfonned the converse operation. Tlien the idea 
occurred of avoiding distribution altogether, by returning 
the printing surface to the melting-pot and using the 
metal over again to produce an entirely new printing 
surface as require^d, instead of sorting the types into their 
various kinds to be set up again either by hand or by 
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machine. The forms of apparatus by which it was first 
sought to attain this end are in effect combinations of 
type-setting and type-casting machines, and may be divided 
into two broad classes : (a) those in which, by the opera- 
tion of a key-board, letters are translated into metal tyjies 
which appear as a product for use in the printing-] iress, 
not singly, but cast into comjilcte bars or liiie.s of typo ; 
and (6) those in which the final jiroduct is sejiarate types, 
delivered made up into lines of tlie re<j[uired lengtli. The 
former class is exemplified by the Linotype, the Typo- 
graph, and the Monoline machines, the latter by the 
Tjanston Monotyjie, the Tachytype, and the Goodson. 
EMachines of the Linotyix) class all necessarily suffer from 
one important defect— the impf».s8ibility of making altera- 
tions in the Imr of type after it has been cast. The 
smalle.st change, such as tlie addition of a comma, involves 
the resetting and recasting of a whole line, while, if tw'o or 
i three words have to be added or removed, the compositor 
I may have to recast a considerable number of lines, perhaps 
! a whole ]>aragraph. JMoreover, in regard to the quality of 
the lottcrprcs.s obtained, the uneven contraction on cooling 
of the liar of metal is apt to jiroduce irregularities in the 
“height to paper” of the surface, the result being an 
uneven impression. Again, should the matrices become 
\vorn or slightly bent in the course of working, or should 
])articles of dirt get in between them, they no longer lie 
flush with eiich other when .set up for casting, interstices 
are formed, and the metal flowing into these casts little 
projecting tags which rise to the level of the ]iai»er and 
lirint the thin black lines that may sometimes be noticed 
between the letters in newspa]aTs set up on the Linotyjie. 
The Monotype and similar machines permit of corrections 
being made just as with hand-set tyjie, but they too have 
disadvantages of their own wiien looked at as devices to 
save time and money. Each of them is in effect two 
machines, one of which punches holes, representing the 
letter it is desired to cast, in a long sli]) of pajier, w'hile 
the other takes this slip and, guided liy the holes, performs 
the operation of casting the letters. Hence oilher two 
operators are required, or one ojierator must w^ork the tw^o 
l»ortions alternately. A machine invented by Mr H. 
Gilbert-Stringer is designed to avoid the disadvantages 
mentioned as ajiiiertaining to both the Linotype and 
Monotype machines by casting at a single ojjcration 
sejiarate tyi^es projierly arranged in lines and uniformly 
s]>accd. Up to the point where the matrices are ranged 
in a line ready for the bar of tyjie to be ca.st, the 
mechanism may be identical with that of the Linotyixj ; 
from that point each matrix is sejwirately pu.shed into a 
mould w'hich automatically varies in size to suit the size 
of the iiarticular letter it is casting, and also casts the 
sjiaces between the W'^ords (determined by the use of a 
modified Schuckers wedge-space), so that when all the in- 
dividual types and spaces in the line are assembled after 
casting they exactly fill the line. The machine requires 
only one attendant, and while one line is being cast the 
matrices which have formed the preceding one are being 
distributed to the magazine, as in the Linotyjie, and the 
following one is being set up. The matrices differ from 
those of the Linoty^ie in that the face is impressed on 
their broad flat surface, not on the thin edge. 

Composmg Machines . — A very large number of machines for 
setting up ordinary foundry typo have been invented since the 
early efforts of Church about 1820. In tlie machine of Young and 
Delcambro, which was used in London for composing tlic FamUy 
HcraXd in 1842, and was the forerunner of the Kasteubein machine 
employed in the Times office sinoe 1869, the types are arranged in 
tubes placed either vertically or horizontally, and the lowest or 
endmost letter is, when wantra, ejected from the tube by a pusher 
actuated by a finger-key. It then {Misses down the channels of a 
guide-plate to a common point, whence it is pushed forward by a 
reciprocating motion to the line of previously composed matter and 
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divided into lines of the required Icn^h. To the same group i 
belong the Eraser machine (described and illustrated in Eiiry, Brit. 
voL xxiii. p. 701), the Hattersley, which has found a place in 
several English provincial printing ollices, and the Empire, also 
known in America as the Burr. Another |;roup of machines has 
been developed from the rotary composer, invented by Alexander 
Mackie of Warrington in 1871, and used in the office of the 
Warriivsfto)iQ\Mrdian, In this the types were arranged in vertical 
tubes round a rotating disc, and the letters were autouiatically 
selected by a strip of paper previously punched with lioles through 
which feelers passed and caused the desired type to he ejected upon 
a travelling band. This device of using a paper strip perforated in 
dilforont positions to ctfrrespond to dilfcrent letters was imtcnted 
by Felt in 1860 {U.S. Patent Spec. No. 28,463), and he also utilized 
it for effecting distribution, the dead "or used type being dealt 
with by another machine through which the paper strip was run 
in the reverse direction. This quality, however, was not so valu- 
able as it might appear at first sight, since any correction, however 
simple, of necessity made the ^lorforated paper ineffectual as a 
guide in distribution. The Thorne machine, cxliibited in the 
Paris Exhibition of 1878, was a development of the principle of a 
rotating diso, but the types, which were contained in a vertical 
cylinder, were selected by touching keys in the wdiiiar}' manner. 
When liberated they fell upon a rotating table, whence they were 
deflected by a finger upon a travelling band and delivered into tho 
composing race. The Simplex machine (see Plate), new being mode 
in America, resembles tho Tliomo very closely. The-'-Wicks com- | 
iosiiig machine (see Plato), again, adojits a different principle from I 
) 0 th tho above groujw. The tyi>es airo ejected upon a straight race 
set at an angle of 45'*. Thus each has to travel a diiferent distance 
from the other — a result which fhe inventors of tho Delcambro 
grouj) of machines were at j)ains to avoid ; and when several keys 
are struck together so as to give a comlnnation like “and,” tho 
several types delivenjd to tho race follyw each other in j)ro]»cr 
se cession to tho i>oint of assembly, the letter wlioso key is nearest 
to the left side of the keyboard preceding those whoso keys arc 
more to the right. 

The Pai^e composing, justifying, and distributing machine— an 
Anierhsaii invention-" is one of the. most romarl:a)>le pieces of 
mcehauism ever put togctlicr. It contains 18,000 j»arts, and the 
patent specifications form an imposing volume. It la ojjcrated by 
keys in tho ordinary way, but automatic mechanism advances the 
ejected letters in words, spaces them, and inserts the lines in the 
galley with leads if desired ; at tlio same time oth(*r mecliaiiism 
automatically distributes dead matt^ and refills the tubes which 
contain tlm supplies of tyiws. Two machines were made, and are 
.said to liavo done good work, but the cost of construction and the 
comjilieatod nature of tho mcchanistu made the apparatus im- 
practicable commercially, and tho two that were made arc now on 
view as mechanical curiosities, the one in tlie Columbia Institute 
and tlie other in Cornell University. The Paige machine- dispensed 
with the guide -plate of the Delcambre grou)), the lettem being 
ejuctcd oil a plane along which a <jiriv(T pa.sHed at intervals and 
swept the typo into a receiving ra^ on the left of the machine. 
The Dow composing and jusfi tying machine (see Plate), a recent 
American invention, adopts this characteristic of tho Paige, hut hits 
two drivers meeting at Uio centre of the. piatio which receives the 
letters. Tho tyjies having been swept to the centre by these, a 
vertical driver forces them downwards iiito^a vertical rccei vcr. When 
a line has been sot a justifying key is 'touched, the vertical lino 
passes to a horizontal position, and is dtiven forwards to a i>oint 
where apparatus measures it, and havingireinoved temiiorary Ibrass 
spaces, replaces them with others selected from a series of ten 
different thicknesses. Tho Empire machine (see Plate) has also 
been pi-ovidod with an automatic ju^lier working on a jdaii 
similar in general conception to that adopted by Lcgormaii iii 
1888 in a separate machine, urhich dealt with unjustifiod lines 
as an indepndent opE^ration. The Paige, the Empire, and tho 
Dow machines, each in its way, connect tho apimratus with tho 
composing maeliine and give it automatic operation. Anotlicr 
mode of automatic justification is presented by tho Stringer and 
Wicks apparatus, the method of which is to insert two or more 
thin spac-es betw'ocu the w'oi-ds ; the lino is then com}K)8ed in excess 
•of the required length, but is reduced by automatic mechanism, 
which rejects as many spaces as are necessary, without the need 
for others to bo selectca and inserted. In another Stringer ap- 
paratus the words as they are composed are divided by au cm quad, 
and the line having been automatically measured, the spaces are 
reduced as reemired by l>eing pa8.sed in front of a cutter automa- 
tically aib'ustea for the puiqiose. 

pistribtUing Machines. — Tliero are two main classos of dis- 
tributing machines. One, which is exemplified by the Delcambre 
or the Fraser (illustrated in Eney. Brit. vol. xxiii. p. 702), is 
operated by a keyboard ; tho comriositor strikes the keys corro- 
sMuding to the letters of the printed matter Lo wishes to distribute, 
and thus opens gates through which the types pass and find their 
■way down a guioe-plato to their projier tubes. The other comprises 
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a number of machines which agree in requiring tlie type to he 
specially nicked for their use. Each tyno has its own particular 
combination of nicks, and the receptacles in which the typo is 
collated are prorided at their entrances wdth wards corrt^spondiug 
to these nicks, so that each tyi^e can only outer the one receptacle 
for which its nicks arc niTanged (Fig. 1). In some coses, as in 
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the Empire and the Dow, tho distrilmtor is a siquratc maehino ; 
in others, as the Tliorne and tin* Sinqilex, it is combined 
with tho coinjMihing machine in such a way tliat the two work 
simultaneouHly. 

Lhwtype.^kn enormous amount of ingenuity lias been ex]iended 
on the Linotyjio, wdiieh wras developed into a ]>rai*ti<*al machine by 
Ottinar Alcrgenlhaler, of Baltimore, though two of its elements — 
tho solid bar of type and the wedge space— were iiiventc^d by 
oilicrs, the former "by T. W. Smith, of the Uaslon Foundry, and 
tho latter by Jacob W. Schnekers, of Waslnngton. The following 
will give a general idea of its working ; — In tlm magazine A i Fig. 2) 
arc a series of matrices, formed w’itli the cliaiactcrs in intaglio on 
one edge, which are discharged by gatf-s, ojicratcil from tlic key- 
board 1) into the chutes E, and thence n]»ou the. iravclliiig hell F ; 
this delivers them uinm a revolving jiusher wheel by wliicli ilicy 
are set up in proper order in tlie assembler blork U. Abovi- the 
assembler block is a space inaga/iiit*, and from tliis the spaeo k« y 
J releases a space bar, when desired, whieli diops into in the 
line. As the matrices are forceil into tlie assembltu block they moN e 
to the left against the resistance of a sliding abutnn-nt, thus being 
held comiMictly in place, in tlie line. As soon us a complete lino 
is set nji, tlic coinposiU»r ojicrates a hand lever hy which tho 
Bsscmhlor block and matrices arc raised to tho level of a horizontal 
slide, where tho lino is grasped between two jaws and carried to tho 
left, and low^ered into position ojiposite tbe mouth of the mould 
wheel K. Hero tho justification of tho line is effected by means 
of an upwardly moving plunger whicli drives tlic wedgc-Bha]ied 
spaces, seen in" Fig. 3, into the line, and thus cviiands it to tho 
exact length reipiircd. Tho matrices are then locked lirnily in a 
xdcc with tho characters opjiosite tlie mouth of the mould. At this 
time tho pump plunger in tho me.lting jiot M (Fig. 2) is I’orced 
dowmw^ai’ds by mechanism actuattul by suitable cams on tbe diiving 
shaft, and a jet of molten type metal is eject e<l into the mould and 
against the characters on tlie matrices, tlius (usting the hnr or 
“ slug.” Tho cast bar is next forced, by a revolution of the w ln-el 
K, between a pair of knives, by wdiicli it is triinm<‘d, and into a 
galley, where it is pushed along hy a packer arm and jdacetl beside 
its fellow’s in a column ready for use. 

It is next necessary to distrihub*. the matrices to tlie rnagp.ines, 
in order that the operation of tho machine may he carried on 
continuously. The matrices and siwices are raised from the vice 
and brought opjMisito a luir K, which carries on its under side 
a scries of unacrcut ribs corresiKiuding to tho tcctli w'hieh «:‘e 
shown at the edges of the V-Hliai»ed notch iii tho top of the 
matrices (Fig. 8), and tlio matrices are pushed on to this bar 
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fo as to be suapended by the ribs. They are next pushed still 
farther towards the right of the machine into a box having ribs 
engotfing the notches in the side ot the matrices, but with down- 
waroly-inclitted gntovea crossing those ribs, by wliich the shoulders 
at the upper end of the space bars arc allowed to descend, and the 
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smees are thus dropped out of line and fall througli a chute into 
the space-box from which they originally came. The matrices are 
pushed still farther to the right, where tlu*ir teeth slide along the 
distributor bar T, being carried by two screws which engage 
^ .dflipsiie Huh'H of the matrh'cs and keep them spiraled so that 
Jj&r hang hioscly from the distributor bar. The ribs of the 
4l^|(ain>utor bar arc so arranged as to 8Up]K>rt each matrix by one or 
^ more paii’s of teetli 

until it arrives opj) 08 it o 
the mull til of its own 
magazine channel, 
where tlie.y are inter- 
rupted in such a manner 
that the matrix is uu- 
1 1 sup{K>rted and drops 

^ into the magazine for 

furtherusc. Itwillthus 
bcappiinmt that there is 
a constant circulation 
of the matrices through 
the machine, and the 
composing of oiio line, 
tlie casting of another, 
and the distribution of 
a third are all earned 
oil at the same time, 
which adds greatly to 
the sjH^ed of tho 

Fio.S'.-Lii.eofMatricw.witl.S,*™,. ingenious 



Tariations of tlie Linotyp machine have been invented. In 
the United States patent to Rogers, No. 437, 139 (23rd September 
1890), the matriiHis consist of lux)ked bans which slide upon 
wires strung on a har[>- shafted frame, with their outer ends 
spread out like a fan and their inner ends converging and 
brought into a vertical line at the composing point. The matrices 
are normally held at the outer ends of the wires by 8to|)s, and are 
released by the oi>ei'ation of keys, sliding down the wires and 
arranging themselves m line at the compiling point. After the 
line is cast, the inner end of the frame is raised and the matrices all 


slide back by gravity, and are again retained by their stojis. In the 
Mergenthalor patent (U.S.A.), No. 614,229 (15th November 1S98), 
the matrices slide on wdres as in tlie Rogers macliine, but two 
magazine frames are carried on an inclined rotating shaft, which 
allows one ftame to be brought into connexion with the keyboard 


wliilo the matrices of the other are being returned to position 1^ 
the inclination of the frame in its revolution with the inclined 
shaft. Another variation is found in the patent to Rogers, No. 
534,917, in which the booked-bar matrices are of various lengths 
and ore supported, when in the reserve position, on a bar over 
which the hooks extend. As the keys ai-e operated, they are 

{ )ushed off one by one iiijon a travelling cord belt on w'hich the 
look catches, and are carried by it down to the composing position, 
where they are run off u][x>n another guide rod and stopped. 
When the line is cast, they are all pushed off the rod upon their 
belts, and are returned by them to their original position. 

Lanstan Mofwtype, — In tlie Lanstou apparatus there are two 
distinct machines, a ribbon-punching machine and a type-casting 
and composing machine. The first of these (illustrated on tho 
Plate) is a small dence resembling a typewriter, having a number 
of ki3ys, 225 in all, corresponding to all tho characters used in 
a font of tyjfte, witli a few aaditions to represent certain movements 
to be performed by tho composing machine. Each key, as it is 
operated, works two punches, which make two prforations in 
a strip of paper fed step by step through tlie maebine. These 
perforations stand in a transverse line m-ross the strip, os shown 
in Fig. 4, and their lelative position in the line varies with the 
particular key oper- 
ated. At the end of 
cadi word a spacing 
key is struck and suit- 
able i^ierforations arc 
made in the strip, and 
as the cud of a line is 
neared, a bell rings to 
warn tho ojicrator, who, 
by looking at a line 
scale facing him on 
the miwhinc, is enabled 
to see liow many units 
of spa{3e remain to be 
filled, and can then de- 
termine whether an- 
other word or syllabic 
can be set up. If not, 
it then l>t‘(‘omes neces- 
sary to ]»rovide proper 
space -typo to justify 
or till out the line, 
w'liieh is done by in- 
crf'osing the width of 
the uonrial s^iace-typcs 
already provided for in 
the proiHirtioii which 
the number of units of 
space still vacant in Fig. 4. -Porfurated Strip, 

tiio line beam to tho 

number of space-typos which the line conlaius. For example, if 
there are ton space-types and ^*nth of an inch of space remains to 
lie filled, each spai'e-ty^ie must be increased in thickness just 
of an ineh completely to lill the lino. It is not necessary, however, 
for the operator to make this calculation, for he has only to consult 
tho scales provided for this purpose, and is referred at onco to tho 
proj)or keys to punch the justifying pcrloratious in tho strip. The 
Hogmentaf scale on the front of the machine is divided by its radial 
lines to indicate the numlior of units of B[iace in the line, and the 
pointer is moved by tho action of each key over a space proportioned 
to the nunilier of units of width of the typo set. This scale is also 
divided by circular lines intersecting its radial lines and corros|K>nd- 
iiig in number to the space-typos which may occur in a line, and 
in the stjuares formed by these lines are placed numbers indicating 
the justifying keys whi(?h must be stnick to effect tho justification 
accurately. The pointer is graduated according to the possible 
number of B])ace-ty|K}s in a line, and on reading the number of 
space -types from the splice counter and then noting the figures 
in the si^uare on tlie justifying scale which lies opposite the proper 
BjMice division on the pointer, the operator reads at once the 
niunlier of the proper justifying key or keys. Having justified 
tho line, the operator works a lever at the left side of the machine ; 
this sets back all the counters to the zero mark, winds the 
springs which feed the paper, and punches the galley perforations 
which control the feed of the galley in the composing machine. 
These operations are then repeated for the next and all succeeding 
lines. 

The ribbon thus pre|>ared in the punching machine is used to 
control all the movements of the casting or composing machine 
(see Plate). The matrices for forming the type faces are formed 
in a plate about 3 inches square, and any cnaracter is brought 
opjiosite the casting point by the movement of the matrix -earner 
in two directions, or rather by the resultant of two such in- 
dependent movements. As the perforations for controlling the 
galley movements and those for justifying the line are necessarily 
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made after the others in the perforating machine, and tliese 
operations must be provided for in the composing machine before 
the line is set up, the latter machine is so organizied that the 
ribbon is passed tnrough and the types are set in the reverse order 
to that in which the strip was punched. The perforated riblmn is 
wound from one reel off to another, passing over the edge of a tracker 
board in which there are a number of holes corresponding to those 
which may occur in the ribbon, and each of these holea communi- 
cates by a tube with a small piston which controls some derice for 
performing one of the various operations of the machine. As the 
ribbon passes over the tracker board, a jet of compressed air passes 
to the appropriate operating device whenever a ribbon perforation 
or any combination of th&m coincides with the pi‘0|H3r holes. The 
two perforations on each transverse line control two stop pins 
which limit the movements of the matrix-carrier to bringing the 
proper matrix to the casting-point, while the justifying perforations 
set in motion devices which open the sp^e mould to cast smee 
type of the exact size to effect the nro^r justiheation of the line, 
and the galley perforation starts the feeding device which moves 
the galley for the next line of type. The matrix-carrier may be 
readily removed and anotlier carrying a different style or size of 
type substituted therefor. 

* Type-cetstiiig , — While the Linotype and other matrix-composing 
machines have come into extensive use for the production of news- 
]Mi])cr8 in various jsirts of the world, the great mass of printing is 
still done by the aid of movable typcjs, which alone yield work of 
the highest finish and excellence. Hence these still form one of 
the most important j)arts of a printer’s outfit and one of the 
heaviest items in his capital account. Their costliness is largely 



Fio. 5.— Wicks Rotary Typo-cast inj; Machine. 

<lue to the comparative slowness with w^hich, until a recent date, 
tliey could be turned out by the founders, and this again was 
a consequence of the fact that automatic machinery had not 
iHon applied in type -casting to anything like the extent tliat 
1^ been found advanta^ous in many industries, so that 
Y^e cost of skilled and highly specialized labour remained a 
dominating factor, Tliis was the case even in America, the homo 
of automatic mochineiy and a country where ty^ie-founding has 
l^en made a special study. In his book on’ The Prws&e of 
Typography (New York, 19001, De Vinne says that the machine 
in\ontM in 1888 by David Bnicc, Junr., of New York (a Scotsman 
>vho migrated to America), or some modification of it, furnished 
nearly all the type made for more than forty years after its 
invention, and that though real improvements were introduced 


from time to time, the changes did not increase the productiveness 
of the apjiaratus, the ^at defect of which was that it did not 
make the type perfect, t.«., various finisliing operations had to bo 
perfonned bv Jiaiul. He goes on to say tliat though many 
machines had been designed to produce perfect tyi^e, none had 
been found entirely satisfactoiy by the type-founders of the United 
States, the nearest approach to success Ijieing that patented in 1888 
by Henry Barth, of Cincinnati. The Barth machine casts the 
^ 1 ) 6 , breaks off the jet, finishes the groove between the feet, mbs 
down the fcatlier edge at the angles of the sides, and delivers the 
tyiies in lines two feet long. It is claimed for it that not only is 
it moi^e accurate, but that its output is one-half greater than the 
older machines : one of the latest forms is reported to be capable of 
yielding 70 lb of brcvier-lMKly type in one working day, or say 
35,000 tyjjies. A notable advance in the adoption of automatic 
machinery was, however, made in England just at the end of the 
19th century, when the Wicks rotary ^pc-casting machine was 
developed into a practical apparatus. This machine is alile to 
produce finished tyi>eK, whirii can be ilesjiatched to the printer 
without any inspection or treatment beyond packing, at a con- 
tinuous mie of 60,000 an hour. Essentially simple in design, it 
yet requires to be made with an accuracy which is far beyona that 
attained in ordinary mechanical lit ting, and is to be measui'ed in 
ten-thousandths of an inch. It consists of a horizontal mould 
wheel, 20 inches in diameter, contained in the casing D (Fig. 5), 
in which are cut 100 radial slots, each having a matrix at its inner 
end. These slots thus form moulds, and are of varying size accord- 
' ing to the dimensions of the letter ea<*h has to c,ast, the width for 
a letter like m being much gi-catcr than for one like i. Each wheel 
can only ]>rodiico typo o!‘ the partiimlar body for 
which it lias been cut, but by changing the matrices 
the moulds can lie made to cast any dc8cri})tion of 
face capable of being received n]»on the body. The 
wheel IB rotated once in every six seconds, so that 
tlie slots ai‘e siicfessivcly jn’cscnted to a jet of molten 
tv]>e-metal, wliiidi is piinqied Iroin the metal reservoir 
A l)y a pump B of s^iccial eoiisiruction, and forced 
fiut at high ]>ressuro through a nozzle under the 
sliicid C. As soon as any particular slot has iwisscd 
the jet and been filled with metal, a cam-action 
comes into play and gradually pusbes out tlie foimed 
tyjK*. This operation is compbded in half a revolu- 
tion, the ejected ty]>e being taken u}> by carriers 
mounted on a continuous chain E, which is moved 
alimg exai‘tly in stc]) with the wheel. The earners, 
whicii are of difieicnt sizes according to the par- 
ticular lettcis they liave to hold, are raised by a 
cam actiou as they eome o])po8itt} the slots to rec4E^ve 
the t ^ ]K‘s, hut fall again at tlie jHiint F, de])osltiDg 
the letters at the end of the race <1. Each 8nc0SBBi>'e 
tv pc thus dropjied pushes its pred«*c,essors farther 
almig the race until wlion the row contains 200 t^’pes 
the product of two revolutions of the wheel— an 
attendant lifts the whole series olf and p]ae(>s them 
on the plate H, one row below the other. Since the 
sequence of the lettei-s is of coui’se the same in each 
revohititui, the result is that each vertical lino on the 
plate consists of the same »'haracter, and each sort 
can be easily n*niovod uml ]ia(’kcd in any re<{uired 
form for desjuitch to the printer. As soon us each 
sh^t has Im-cij eiujdied of its type, another earn begins 
to draw in the matrix tfiwards the (centre of the 
wlicel, so that it is in os far as it can go by the time 
tlie slot is .again opisisitc the jet. To prevent a type 
I’rom being draw’ii hack witli the matrix, the bead- 
cam K engjiges with the nicks which have already 
been formed on the front of the type-lKidies by 
the o{K‘ratioii of tlio niaehinc. To ensure truenoss 
and accuracy in the ])roduct, the conditions under 
which easting is conducted are maintained as 
uniform as possible. The composition of the type- 
metal alloy is kept constant; the temiieraturo of 
the medten nietal is carefully regulated by the 
aid of n pyronn-ter to about 800® F., so as not to volatilize 
the antimony it contains; the puin)« work up to a jHcssure 
of 900 tt» to the square inch, and by the interjMisition of a 
reducing valve deliver the metal at the nozzle at a constant 
pressure of 200 It^ ; and the moulding slots am maintained at 
an equably cool teniijcratui'c by an elalsjiute system of water 
circulation. The last particular repmsents a fundamental de- 
parture from established practice, in which it is mgarded M 
possible to cast only from a mcnild lieated 200® F., and is 
neld to be largely resjionsible for the ac.cunM;Y and durability of 
the machines, one ^>f which, attended only by one man and • 
boy, has during a continuous run of 20 months produced 207 
million tyiies (over 2 millions a week) without the product show- 
ing signs of depreciation through the wearing of tlie machin<$« 
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Such rapidity (and consequent cheapness) of production renders 
it not only economically possible, but j»rofitable, for the type to lie 
used for ]>rinting only once, and then returned straight to the 
nielting-iK>t instead of being distributed. This practice was in fact 
adopted in 1900, as regards tlie greater jiart of its matter, by 
TJie T'hncs, wliieh, being tlms printed iVom new typo every day, 
secures the advantage of fresli unworn letters for sacli issue. The 
company owning the Wicks macliiiic supply the print! ng-ofUce of 
The Times with some r» millions of tyiics weekly, and these, after 
being Wit up by composing machines and used to make the stereo- 
type plates rcqiiiivd for the daily issues of that journal, are ]’etumed 
to the fonnilry to be melted and Recast. (f. C. S. ; H. M. R.) 

Typewriters- — Some historical details of the 
iiiventhni of tyiK‘writers will Ixs found in the article on 
WKiTfNi; AfA<JHiNEs (jfcW?/, vol. xxiv. p. 698). 

Th(* earliest successful typewriting machines wore placed 
upon the market in the United States about the year 
187.‘i. A British patent, No. 395 of 1714, was granted 
to Henry Mill for “ An Artificial Machine or Method for 
the lmj»ressiiig or Transcribing Letters, Singly or Pro- 
gressively one after another as in Writing, whereby all 
W riting -whatever may be Engrossed in Paper or Parch- 
ment so Neat and Exact as not to be distinguished from 
Print,” but except by this title the patent gives no 
indication of tlio nature or constniction of the machine. 
Other early patents on this subject are the U.H. i>atent 
to W. A. Burt, 23rd duly 1829; the French patent to 
Progrin, No. 3748, Gth Sej)teml)cr 1833 ; and the U.S. 
patent to Tliurber, No. 3228, 26tli August 1843. A iium- 
i»er of othiTS were taken out later, but it was not until 
the issue to Sholes, Gliddcm and Soule of l^S. patent 
No. 79,205, 23nl June 1808, supplemented by others to 
Sli<»les in 1808 ami 1871, that the foundation was laid 
of a commercially suc<!essful machine. A few of these 
imudiines wt‘re sold in 1873 and the next two or three 
years, hut in 1878 their manufacture was placed in the 
hands of E. Kemingtou and Sons of llion, New York, 
and they Is^eaim* known as the Eemington TyjKJW’riters. 
The great majority of modern machines are woi-kcd from 
a keyboard ; the {(‘-w which are not will be disregarded 
here, for altliougli they are much loss exiicnsive in first 
cost than the otlu;rs, they scarcely come into competition 
as ])ractieal iiistruiiionts, on actcouiit of their slowness. 
Keyboard machines fall into two classes, according ns the 
ty]»os wdiicli make the impressions are (a) carried at the 
end of levers or type-hirs which strike the paj)er -alum 
tlie keys are depres.sed, or {h) are arranged rouml the 
circumference of a wheel, or segment, which is rotated by 
the action of the keys until the corresponding tyj;>e is 
brought oppositi' the priuting-iioint. The former of these 
arrangements is the more common; it may be seen in 
the Remington (Fig. 3), Demsmoro (Pig* 4), Fay-Sho 
(Fig. 5), New Century Caligraph (Fig. 6), Bar-Lock 
(Fig. 7), Williams (Fig. 8), Oliver (Fig. 9), Smith Premier 
(Fig. 10), Empire (Fig. 11), while the type-wheel is used in 
the Hammond (Fig. 12) and the Kickensderfer (Fig, 13). 
Another point of difference is in the inking device; in 
some cases, as in the Yost (Fig. 14), the Williams, and 
the BUckensderfer, the type is inked by means of an 
ink-i>ad l>ofore being brought down on the paper to make 
the imiiression, but more frequently an inked ribbon is 
drawn along by the action of the machine between the 
type-face and the j)ai»er, A thirtl basis of idassification 
may be found in the arrangement of the keyboard. In 
some machines there is one key for each character, in 
others each key does duty for two or more characters. 
For example, in the former class there is one key for the 
capital A and another for the small a, the keys being 
arranged in two banks corresponding to the upper and 
lower cases of a printer’s ty|ie-case ; in the latter, one key 
is ca]mble of striking both the small and the capital letter, 


and it does one or other according as a subsidiary key is 
or is not brought into simultaneous use with it. In type- 
bar machines designed on this plan, each bar carries two 
or more letters (cf. Fig. 1), and the effect of the sub- 
sidiary key is to move the jmper in such a w^ay as to 
present it to the required letter. This form of keyboard 
is also applied to typc-W'heel machines. 

Tliough there are numberle.ss differences in detail, all 
typewriters bear a general resemblance to each other in 
their mechanical arrange- 
ments. The really essential 
operations may be rediiceil to 
two ; the machine must print 
a letter w’hen a key is struck, 
and it must have a device 
by which the pai)er may he 
moved a short distance to the 
left with each stroke in ordei* 
that the letters may be 
printed separately, not one 
on top of the other. Of the 
many subsidiary appliances 
that are fitted — a bell to 
warn the operator that he 
is approaching the end of a 
line, a l(x;k to prevent the 
machine from working after 
the end of the line has 
been passed, attacihinents for 
fiujilitating insertion of fresh 
paper, corrections, and tahu- 
latiou, tkc. — some are ct*r- 
tainly of advantage, but 
others are more useful to 
the manufacturer in dra\ving 
up his advertisements than 
to the expert operator, whose 
first care often is to discon- 
nect them from his machine, 
writing,” which is sometimes put forward as a recom- 
mendation of extraordinary imi>ortance; doubtless the 

novice who is learning tlie 
keyboard finds a natural 
satisfaction in Ixjing able 
to sec at a glance that he 
has struck the key he was 
aiming at, but to the prac- 
tised operator it is not a 
matUir of great moment 
-wdiether the writing is al- 
ways in view or whether 
it is only to be seen by 
moving the carriage, for 
ho sliould as little need to 
test the accuracy of his 
performance by constant 
inspection as the piano- 
player needs to look at the 
notes to discover whether 
he has struck the right 
ones. The one important 
desideratum, without which 
no tyjiewriter can produce 
work of satisfactory ap- 
}>earance, is acciuacy of 
alignment. For the attain- 
ment of this the use of 
type-bars has given w'ide scope to the ingenuity of 
inventors, who have lieen confronted with the problem 
of making a system of levers at once strong, rigid, and 



Fio. 1. — Ty))e-har of 
Oliver luaohiiic. 


Similarly with the “visible 
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light, and of supporting them on bearings which are 
steady and adjustable for wear in conditions where space 
is much restricted. In the Oliver machine the type-bar 
is of the form shown in Fig. 1, to secure stiffness and 
a double bearing. In the ]kr-Lo<^k, the tyj)e>bar8 are 
arranged three in one hanger, so that each has a bearing 
three times as wide as wr>uld l )0 possible in the same 
space if each had a hanger to itself (Fig. 2) ; in addition 
the wear of the pivots can be taken up by the screws seen 
on the right of the bearings, and as a further precaution 
each ty]»o-bar is locked at the 
printing point by falling between 
a i^air of conical pins, which 
centre it exactly in the required 
pla(». In the Yost and the 
Empire, the type-bars pass through 
guides. The centre guide of the 
former is shown at G in Fig. 15, 
the type just about to strike 
the paper. Pressure on one of the 
keys works the lever and pushes 
up the connecting rod C, when the 
tyfie leaves the ink-pad P and 
passes through the guide, which is slightly bevelled so as 
to guide it exactly to the printing point In the Smith 
Premier the shafts upon which the type-bars swing are 
mounted tangentially on the ring (Fig. 16), so that long 
supporting bearings are obtained, while the shortness of 



Fig. 15.— Central guide 
and ty|)e-bar of Yost 
machine. 



Fifi, 16. — T^pe-bar bearings, Smith Premier. 

the type-bars themselves renders it possible to make them 
very stiff. The rocking-shaft mechanism (Fig. 17), by 
which the jiower is transmitted from the keys to the type- 
bars, admitsof each key having the same leverage and tends 
to uniformity of touch. This lust quality is also aimed 
at by inter})osing an intermediate parallel bar between 
the key levers and the ty|>e-l)ar, as in the I^ew Cen- 
tury Caligraph. ^ In the Densmore, the fricticn of the 
movements is minimized by the employment of ball 
liearings for the tyjie-bar pivots. Electrical typewriters, 
in which the depression of a key does not work a type-bar 
directly, but merely closes a circuit that energizes an 
electro-magnet, have been suggested as a means of obtain- 
ing uniformity of touch combined with ease and rapidity, 
but have not as yet displaced the ordinary machines to 
any extent 


One special form of typewriter, the Elliott and Hatch 
(Fig. 18), is designed to write in a book such as a ledger. 
One leaf is clamped between the platen and an open 



Fig. 17. — Rocking-shafb mechanism of Smith Premier. 

1, Key with stem ; 2, rocking shaft: 8, connecting rod ; 4, type-bar; 

A and B, conical bearings, 1| inch apart. 

frame which holds the paper smoothly. The operative 
parts slide on this frame, and move up and dowm the 
])age so as to B})ace the lines properly, the key-board, with 
the tyiMJ-bars, ribbon, ikc., travelling step by step across 
the page. 

The United States, the country which first produced 
a practical typewriter, manufactures about 100,000 of 



Fig, 18.— -Elliott and Hatch Booh Typewritor, 

such machines annually, and many are also made in 
Great Britain and Gonnany. The purchaser in Great 
Britain will not 1)0 able to buy a machine from most of 
the best-known makers for less than J^20 ; this high price 
is partly justified by the care and accuracy retiuired in 
manufacture, Init probably the reason for its maintenance 
is rather to be sought in the existence of a tyjiewriter 
trust. 

Typhoid Favor. — ^No disease has been more 
thoroughly studied in recent years than typhoid fever,^ 


* The woid “ enteric ” has been subBtitnted for “typhoid ” by the 
Royal Collide vf PhysicianH in the nomenclature of diseases authorised 
l)y them, and the change was officially adopted by all departments of 
the British Government. Its advantages are doubtful, and it has 
been generally ignored by the English-speaking niedicid profeerion 
and by^ those foreign countries whidi used the word “typhoid.** 
“Enteric** is preferable in that it cannot be confounded with 
“typhus'* and bears some r^ation to the nature of the affecrion, 
the characteristic feature of which is a specific iuflammation of the 
small intestine ; hut it is open to the serious olyection of not being 
snfficiently distinctive. There aro^ in troth, several enteric fevera 
and the particular appropriation of a term having a general meaning 
to one of them is awkward and cannot be sustained. Thus it is found 
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Hie dlief points requiring notice are ( 1 ) causation and 
i^read, (2) prevalenoe, (3) treatment, (4) prevention. 

CattMUon. — The cause is the hwdllus typliomi^ dis- 
covered by Eberth in 1880 (see Pathology, Parasitic 
DiteoMB), This organism multiplies in the body of a 
person suffering from the disease, and is thrown off in the 
discharges. It enters by being swallowed, and is conveyed 
into the intestine, where it sets up the characteristic 
inflammation. It is found in the spleen, the mesenteric 
glands, the bile, and the liver, not infrequently also in 
bone marrow, and^sometimes in the heart, lungs, and 
kidneys, as well as in the faeces and the urine. It has 
also, ^ough more rarely, been found in the blood. The 
illness is therefore regarded as a general toxaemia with 
special local lesions. The julation of the liacillus to the 
otlier numerous bacteria infesting the intestinal canal, 
some of which are undoubtedly capable of assuming a 
pathogenic character, has not been determined; but its 
naturd history, outside the body, has been investigated 
with more positive results than that of any other micro- 
organism, though much still remains obscure. Certain 
conclusions may be stated on good evidence, but it is to 
be understood that they are all more or less tentative. 
(1) In crude sewage the bacillus does not multiply, but 
dies out in a few days. ( 2 ) In partly sterilized sewage 
(/.c., heated to 65*' C.) it docs not multiply, but dies out 
with a rapidity which varies directly with the number of 
other organisms present — the more organisms the quicker 
it dies. (3) It is not found in sewer air. (4) In ordinary 
water containing other organisms it dies in about a fort- 
night, (5) In sterilized water it lives for about a montli. 
( 6 ) In ordinary soil moistened by rain it hiis lived 
for 67 days, in sewage-polluted soil for at least 53 
days, in soil completely dried to dust for 25 days, 
and in sterilized soil for upwards of 400 days. (7) 
Exposed to direct sunlight it dies in from four to eight 
hours. ( 8 ) It is killed by a temiwriiture of 58” C., but 
not by freezing or drying. (9) It multiplies at any 
temperature between 10” C. and 46” C., but most rapidly 
Ixjtween 35” C. and 42” C. These conclusions, which are 
derived from experiment, are to a considerable extent in 
agreement with certain observations on the behaviour of 
the disease' on a large scale. 

The susceptibility of individuals to the typhoid 
bacillus varies greatly. Some persons api)ear to 1)0 
(|uite immune. The most susceptible age is adolescence 
and early adult life ; the greatest incidence, both among 
males and females, is between the ages of 15 and 35. 
The aged rarely contract it. Men sufler considerably 
more than women, and they carry the period of 
marked susceptibility to a later age. Prodisimsing 
causes are believed to Ixj debility, depression, the 
inhalation of sewer air by those unaccustomed to 
it, and anything tending to “lower the vitality,” what- 
ever that convenient phrase may mean. According 
to the latest theories, it probably means in this con- 
nexion a chemical change in the blood which diminishes 
its bactericidal power. Typhoid is a common sequela of 
influenza. The lower animals appear to be free from it 
in nature ; but it has been imparted to rabbits and other 
laboratory animals. The disease is conveyed by various 

neceswry to revert to the discarded ** typhoid,” whicli has no real 
meaning in itself but is convenient as a distinctive label, when speak- 
ing of the cause of the disease or some of its symptoms. Wo have the 
“typhoid bacillus,** “typhoid stools,** “typhoid spots,** “typhoid 
ulwrs,** Ac. The word “ enteric ** cannot well be applied to these 
things, because of its general meaning. Consequently both words have 
to bo used, which is awkward and oonfiisiiig. It has therefore been 
thou^t better to adhere to the older word, a course followed by 
recent medical publications of high standing, such as QwiiiCn Dir- 
of Medicine (third edition). 


channels. There ia no evidence that it is infectious in 
the sense in which small-pox and scarlet fever are 
infectious; and even persons in attendance on the sick 
do not often contract it when sufficient care is taken. 
The recognition of these facts has led to a general 
tendency to underrate contagion, direct and indirect, 
from the sick to the healthy as a factor in the dis- 
semination of typhoid fever, and to look too exclusively 
to other modes of conveyance; but it must be remem- 
bered that the sick, from whose persons the germs of 
the disease are discharged, are always an immediate 
source of danger to those about them. In some cir- 
cumstances such personal infection may become a 
ve^ imi>ortant means of dissemination. There is 
eridence that this is the case with armies in the 
field; «.//., the conclusions of the Commission appointed 
to inquire into the origin and spread of enteric fever 
in the military encampments of the United States in 
the Cuban campaign of 1898. Out of 1608 cases 
most thoroughly investigated, more than half were 
found to be due to direct and indirect infection in 
and from the tents (Childs: Sanitary Congress, Man- 
chester 1902). A similar but perhaps less direct mode 
of infection was shown to account for a large numl)er 
of cases under more ordinary conditions of life in 
the remarkable outbreak at Maidstone in 1897, which 
was also subjected to very thorough investigation. 
It was undoubtedly caused in the first instancci by 
contaminated but 280 cases occurred after this 

cause had ceased to oj>erato, and these were attributed 
to secondary infection, either direct or indirect, from 
the sick. A good d(‘al of evidence to tlie same effect 
by medical officers of liealth in England has been col- 
lected by Dr (ioodall, who has also pointed out that 
the atUmdants on tyidioid jiatients in liospital are 
much more frequently attacked than is comniordy 
sujqx^sed {Tram. PJpideia. aSV>c., vol. xix.). The re- 
ports of the medical officer to the Local Government 
lloard contain several other instances of ei)idemic 
outbreaks in which ])ersonal contagion has ]>layed a 
part. 

The other means of dissemination arc jadluted soil, food 
and drink, imrticiilarly milk and water. The precise 
mode in which polluted soil acts is not understood. The 
result of experiments mentioned above shows that the 
Imcillus lives and multiplies in such soil, and ci)ideTnio- 
logical investigation lias rej)eatcdly j)roved that tjqihoid 
persists in localities where the ground is polluted l^y the 
leakage of sewage or by the failure to get rid of excremen- 
titious matter. In some instances, no doubt, drinking 
water thus becomes coutamiuat<id and conveys the genns, 
but there appcjars to 1 )C some other factor at work, for the 
disease occurs under the conditions mentioned when) the 
drinking water is free from suspicum. Exhalation is not 
regarded as a channel of communication. The recent 
researches of Majors Firth and Horrocks ])rove that 
dust, flies, and clothing may convey the germs. Another 
way in which food becomes the medium of convey- 
ance is by the contamination of oysters and other 
shell-flsh with sewage containing typhoid bacilli. This 
has been abundantly proved by investigations in Great 
Britain, America, and France. Uncooked vegebibles, 
such lettuces and celery, may convey the disease in' a 
similar way. The most familiar and important medium, 
however, is water. It may operate directly as drinking 
water or indirectly by contaminating vessels used for 
holding other liquids, such us milk cans. Tyjffioid caused 
by milk or cream has generally been traced to the use of 
polluted water for washing out the cans, or {xmaibly 
adulterating their contents. There is obviously no reason 

S. IX. — 67 
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why this chain of causation should not hold good of other 
articles of food and drink. Outbreaks have been traced 
to ginger beer and ice-creams. Water sources become 
contaminated directly by the inflow of drains or the 
deposit of excretal matter ; indirectly, and more frequently, 
by the leakage of sewage into wells or by heavy rains 
which wash sewage matter and night soil from ditches 
and the surface of the land into springs and water-courses. 
Water may further be contaminated in the mains by 
leakage, in df)mestic* cisterns, and in supply pipes by 
suction. Thtiro is some reason to Ixjlieve that the bacilli 
may multiply rapi<lly in water containing suitable nourish- 
ment ill the absence of large nuiuliers of their natural foes. 

Premlence , — Typhoid fever is more or less endemic 
and liable to epidemic outbreaks all over the world. It 
is more prevalent in tem[ierate than in tropical climates. 
The following comparative death-rates show its relative 
j)re valence in certain countries in 1890 : — Italy, 658 ; 
Austria, 470; U.S.A., 462; Prussia, 204; England, 179. 
It lias undergone marked and progressive diminution of 
late years in many countries coincidently with improved 
sanitation, particularly in regard to drainage and wator- 
BUp])ly. Table I. gives the annual death-ratiis in lilngland 
and Wales sitice 1869, when typhoid was registered 
separately from typhus and “ simple ” fever. 


Taiii.e I . — Annual MurtaHff/ ;w7* Million Persons living from 
Enteric Fever — Englnntl and Wales. 


Vour. 


31oi‘tulity. 

Year. 

Mortality. 

IStil) . 


300 

1885 . 

175 

1870 . 


388 

1886 / 

184 

1871 . 


371 

1887 . 

185 

1872 . 


377 

1888 . 

172 

1873 . 


376 

1889 . 

176 

1874 . 


371 

1890 , 

179 

1877. . 


871 

ISfll . 

168 

1876 . 


309 

1892 . 

137 

1877 . 


279 

1893 . 

229 

1878 . 


306 

1894 . 

169 

1870 . 


231 

im . 

175 

1880 . 


2(’l 

1 1890 . 

166 

1881 . 


212 

1 1897 . 

166 

1882 . 


229 

1898 . 

182 

1883 . 


228 

1899 . 

199 

ISS-l . 


236 

1900 . 

160 


The diminution is more clearly sliown if quin<iuennial 
periods are taken, as in Table 11. 


Taiii.k II , — Average Annual Mortality per Million in England 
and lEales, and in London, 



1871-7B. 

1870-80. 


1888-90. 

IfflU-flfi. 

180G-1900. 

Kiij^land und 
Walrs 

' 354 

' 278 

218 

180 

176 1 

176 

London 

250 

284 

j 226 

150 

136 

148 


London shows less improvement than the country as a 
w'hole, but it started with superior sanitary conditions, 
and though the reduction lias not been maintained in the 
last recorded quinquennium, the mortality is still much 
below the mean. The disease is more prevalent in Paris, 
but the difninution eflected has been far greater in the 
time, the average annual mortality per million having 
fallen from 1430 in 1882 and 581 in 1883-88 to 293 in 
1 889-94 and 1 72 in 1 895-1 900. Other recorded instances 
of diminution are Berlin, Hamburg, Munich, Copenhagen, 
the Netherlands, Buenos Aires (from 1060 |)or million in 
1890 to 140 in 1899). In all these and other cases the 
improvement is attributed either to drainage or water- 
supply, or both. The case of Munich is so instructive 
that it deserves special mention. For many years typhoid 
was excessively prevalent in that city, prevtdence 
was continuous, but aggravated by large epidemic waves. 


extending over several years. These gradually decreased 
in magnitude, and ceased towards the end of 1880. Since 
then the prevalence has still further diminished, the 
average annual mortality per million having fallen from 
2024 in 1851-60, 1478 in 1861-70, and 1167 in 1871- 
1880, to 160 in 1881-90, and 52 in 1891-1900. It has 
been forcibly argued by Dr Childs {Trans, Epidem, 
Soc,, vol. xvii.) that drinking water had little, if anything, 
to do with the prevalence of the disease, and that its 
gradual reduction was due to jmrification of the soil by 
improved drainage systems and the aliolition of slaughter- 
houses. The eindemic waves were found by von Petten- 
kofer to be associated with the rise and fall of the sub- 
soil water ; when the w^ater fell the fever rose, and vice 
versd. Ho did not, however, consider that the subsoil 
watcT exercised any influence itself ; he merely regarded 
it as an index to certain conditions of moisture which 
exercised a favourable or unfavourable influence on the 
development of the disease. His theory, wliich has been 
much misunderstood, is to some extent corroborated by 
some facts observed in Great Britain. One is the seasonal 
jirevalence of typhoid, w^hicli in England is an autumnal 
disease. The minimum occurs in May or June ; in 
August a marked rise begins, which continues throughout 
the autumn and reaches a maximum in November, after 
which an abrupt fall sets in. These facts are in keejiing 
w’ith Pettenkofer^s theory, for the subsoil w'ater reaches 
its maximum height at the end of spring and falls through- 
out the sumuu'r and a great part of the autumn. The 
coincidence is further emphasized by the fact that in dry 
years, when the subsoil w^ater sinks lower than usual, 
t 3 q)]ioid is more prevalent, and in wet years the contrary. 
A glance at the mortality table for England given above 
will show that the progressive improvement recorded down 
to 1892 was suddenly intermpted in 1893, when the rate 
rose abruptly from 137 to 229. That was an extra- 
ordinarily dry and hot year, and it was followed by a 
succession of dry and hot years, culminating in 1899, w'ith 
two exceptions — 1894 and 1897. In both the tjqdioid 
rate fell again, but in all the others it rose. One 
explanation has been suggi^stod by Mr Matthew Adams 
of Maidstone. He points out that organic matter deposited 
on or in the grohnd passes in normal years gradually 
through several layers of soil, and undergoes a jiroeess of 
<lestruction or purification before reaching the underground 
w'ater; but in hot summers the ground becomes baked 
and cracked, and there is no such percolation ; when rain 
comes everything is swept suddenly aw'ay without any 
purification, and finds its w^ay into the sources of drinking 
water. Whether this be so or not, there is no doubt that 
dangerous material does collect during the summer and is 
swept into water-courses by the autumnal rains. Perhaps 
this is sufficient to account for the seasonal prevalence 
and the annual variations noted. On the oUier hand, 
there is a great deal of typhoid which has no* connexion 
witli wrater-supply at all. Numerous cases of persistent 
prevalence have been investigated by the medical officers 
of the Local Government Board, in which drinking w^ater 
has l)oen exonerated and the mischief attributed to stand- 
ing pollution of the soil— ^for instance, Mold, Middles- 
brough, Southend, Swrinton, and Pendlebury, &c. In 
such places the chronic prevalence is apt to swell at times 
to more epidemic proportions, as at Munich ; and possibly 
the condition of the ground may be the cause. An 
examination of the relative incidence of typhoid on the 
counties of England and Wales (Bulstrode) goes to show' 
that its prevalence, broadly regarded, is not capricious. 
The areas of maximum and minimum incidence remained 
practically the same throughout the twenty years 1871-90, 
though there waa everywhere a large diminution. This 
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{^t suggests the reflection that standing conditions are 
more imiK)rtant factors than those accidental occurrences 
which attract public attention by causing sudden and 
explosive outbreaks. When these are on a small scale 
they may be due to milk ; on a large scale they are always 
water-borne and caused by sudden contamination of a 
public supply. The classical example is Maidstone. That 
outbreak began towards the end of August 1897, and 
within six weeks some 1500 persons were attacked. The 
total number of cases was 1847, with 132 deaths, in a | 
population of about 3^,000. With the exception of 280 : 
cases of secondary infection, which lingered on till the 
following January, they all occurred before October 18, 
and the whole thing subsided almost as rapidly as it 
arose. A mass of evidence of different kinds left no 
possibility of doubt that accidental contamination of a 
water-supply was the cause. Pcrliaps the most striking 
point was that Maidstone is supplied with water from 
three different sources, known as Cossington, Boarley, and 
Farloigh, and out of 1681 cases the respective incidence in 
these areas was — Cossington 29, Boarley 69, Farloigh 
1583. Another gi*eat example of water-borne typhoid is 
furnished by Philadelphia, where 14,082 cases occurred 
in 1898-99. 

Treatment , — Improved knowledge of the nature and 
causation of typhoid fever has not led to the successful 
introduction of a specific treatment ; nor have means been 
found to cut short the illness, though its fatality has 
been reduced. Tt still goes through the classical stages, 
which broadly coincide with first, second, and third weeks. 
Attempts have been made to deal directly with the toxins 
produced by the l>acilli, on the hypothesis that they are 
formed in the intestinal canal, by the use of internal dis- 
infectants, such as mercury, iodine, carbolic acid, salol, 
<kc., and these agents are sometiuies beneficial ; but the 
treatment remains essentially symptomatic, and follows 
the principles that were recognized before the discovery 
of the hadllus typhosus. The most important improve- 
ment is the regular use of sponging or bathing for the 
reduction of temperature. Tt has even been develoiKjd 
into a continuous bath, in which tlio patient is kept in 
water throughout the illness. The fatality of typhoid 
fever varies greatly. Tlu^ moan of 28 years iu tlie 
London fever hospitals is 17*79 ])er cent., the minimum 
for a single year being 13*20 and the maximum 24*68. 
At Maidstone it was only 7*14 per cent., and in the 
hospitals there 5*5 j>er cent. Age exercises a marked 
influence, the fatality rising steadily after the period 
5 to 10 years. The importance of careful and intelligent 
nursing is undoubtedly great in this illness, but there is 
a tendency, encouraged by some nurses, on the part of 
the public to over-estimate that factor and to think that 
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nothing more is needed. This is a grave mistake. No 
disease requires more vigilant attention or greater medical 
experience. 

Prevention , — Broadly sjieaking, the problem of jire- 
venting typhoid fever is well understood. The difficulty 
litis less iu want of knowledge than in the details of 
putting knowledge into pnictice. If house drainage 
I were always perfectly carried out, sewage satisfactorily 
I dis]>osed of, w*ater-8U})ply efficient 1}* protected or treated, 

\ iKitienta segregated, and the typhoid material excreted by 
I them effectually annihilated — if, in short, scientific clcaidi- 
ncss were com])lctely attained, the disease would disappear, 
or be at least excessively rare. In some communities 
much has been done in tlio directions indicated, with the 
good results already noted ; bnt in many others the 
lessons of experience are quilt*, ignored, and even in the 
best practice lags iMshind theory. This is mainly due to 
a|)athy and reluctance to sptmd money, but there are 
certain real difficulties w^hich st,aiul iu the w*ay. To 
discuss them fully would involve Ji h*ngthy cotisideration 
of drainage, water-sujqfiy, and other matlcrs, which are 
really seikarato subjects, and would bi* out of place here ; 
but some points must be nott*d. The most important is 
undoubtedly watcr-8U])ply. The substitution of public 
water-supplies for shallow' wells and small streams liabh* 
to pollution is one of the gioatest factors in the diminu- 
tion of typhoid and other water-borne diseases ; but it 
may give rise to dangcu* on a far larger scales, for a wlioh* 
community may be poisoned at one blow* when such a 
supply betwnes contaminated. Ibifortnnatcly, it is ex- 
tremely difficult to prevent contamination with certainty 
in a populous country. Theoretically, water may be jmre 
at its source, and may be distributed in that condition. 
Such is water derived from decj> wells and springs, or 
gathered from uncultivated and uninhabittMl uplands. In 
tile one case it lias undergone natural filtration in the 
ground; in the other, it escaiKis all risk of pollution. 
TTiesc waiters are generally pure, but the (X)ndition cannot 
bo relied on. A tramp or a shophc;rd may iiollute the 
most remote gathering-ground unless it 1 k^ fenced in ; 
deep w'ells may bo similarly fouled by workmen, and 
sewage may find its w'ay into them from the surface or 
thi*ough fissures. In an outbreak of enteritis and typhoid 
fever at Leavesden Asylnin, investigated by the w’ritcr in 
1899, the source of mischief was traced to contamination 
of the well, which was 250 feet de(*]) in tla; chalk. 
The contamination did not take place from the surface, 
but fi*om some underground source, and there w'cre 
grounds — corroborated by subsetjiient observation — ha* 
believing that it occurred at irregular intoi vals, and wa^ 
prolxibly connected w'ith the level of the deep under- 
ground w*ater. At the same time the similar well of a 


Table III . — Occurrences of Tffphoui accordintf to Sources of Jrater-Siipfdj/. 


Annual Typhoid Cnsu-rate per 


Source of Water. 

Town. 

— 

- 

— 




— 

— 





1802. 

1803. 

_j 

1804. 

1805. 

1800. 

1S07. 

ISOH. 

1800. 

1!*' :* 

Deep wells iu Ked Sandstone . 

f Wolverhampton . 
t Birkeiiliead 

109 

157 

184 * 
207 

109 

LS5 

146 

165 

1.59 

138 

117 

1 *26 

211 

224 

230 

237 

Mr. 

Deep wells in Chalk 

Southampton 

145 

159 1 

109 

83 

78 

64 

l.Vl 

in 

109 


f Liverpool . 

152 

275 ! 

267 

190 

168 

160 

129 

149 

115 

Uxdand surface water 

-| Manchester 

120 

120 : 

90 

96 

92 

90 

11^ 

7s i 

78 

(^Plymouth . 

126 

63 : 

1 

47 

32 1 

1 

31 

49 

41 

49 1 

1*20 


f London 

6r» 

84 ' 

77 

81 1 

7] 

70 

66 

9H * 

95 

Rivers (filtered) .... 

1 Reading . 

80 

35 * 

28 

53 i 

30 

07 

31 - 

48 ; 

41 

(Worcester , 


IL. 1 

110 

36 

4.3 

4.5 


26 

Average of 219 towns 

.... 

88 1 

142 1 

103 

115 

102 

100 ; 

115 1 

127 1 

116 
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Table IV.— iSTte/iato of Anti^T^fpkM ImmUAitm, 



i :Suniber of In- 
1 ooulated and 

Unlnoculated 
fn the Group 

Group which was 
under Observation 

t 

4 , 


1 

II 


8 

s 

ejS 

£5 






Percentage 
Death-rate 
for Typhoid 
Fever. 

|i li 


Gate Mortality— 
ie.. Proportion of 
Deaths to Caaea 



n IiHM 
lated 

II 


a 

m 


Nurses and Attendants, 
Harming Asylum. 


Inoculated Itegiinents and 
other Units of the British 
Army in India, 


84 116 


4,502 25,851 44 657 0*98 2*54 9 146 



360 179 2 11 0*55 6*14 


1,705 10,529 85 1,489 2*05 14*14 


British Ganison of Egypt 
and Cyprus. 


■iHiisaM 


Patients in Tiiitown Hos- 
pital, Lndysniitli. 


720 2,669 


68 0*11 2*i 


5,999 54,554 52 731 0*87 1*69 8 | 224 





52 

731 

30 

265 

263 

917 



n 

PatieiitH in Scottish 
National Red Cross 
Hospital. 


Patients in Imperial Yeo- 
manry Hospitals. 

13 

Patients in a Variety of 
Military Hospitals. 

14 

Staff of the Portland Hos- 
])ital. 

15 

Stuffof liniicrial Yeomanry 
Hospital, Deelfonti'in. 

16 

i 

Staff of Impei'ial Veomanry 
Hos)>itaf, Pret«)iia. 


General Hospitals 
' (Staffs of). 


Staff of Second Section, 
Scottish Red Ci’oss Hos- 
pital. 


Fifth Battalion, Manches- 
ter Regiment. 


City linjHMial Volunteer. 


Patients in Richmond Asy- 
lum, Dublin. 


Officora Invalided from 
Soutli Africa (first series). 



1 in 4*9 

1 in 4*5 

1 in 2 

1 in 2-2 

1 in 4*7 

1 in 4*5 

1 in 1 

1 in 6*8 

1 in 6*5 

1 in 3*3 

1 in 15 

1 in 53 


^(l 

-14*8 V33-5 1)2 V16 


.. j 1 in 14*6 1 in 7 


] in 7 


1 in 16 1 in 8 


1 in 15 1 in 7 


1 in 12 1 in 6*6 


7 1 in 3 


0 ill 4 0 in 4 


3 0 in 7 


|.V8 |lm6-8 


298 


39 

00 

7*9 

30 

1*8 

10*0 

24 

28*5 

22*0 

28 

33*3 

32*9 

20 

2*9 

8*2 



0 1*3 0 in 8 1 in 8*3 


1*3 I 2*2 1 in 6*7 1 in 3*5 

I 


0*3 1*3 1 in 6 1 in 7*5 



0 in 9 1 in 6*7 
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nei^bouring p^r-Iaw school was found to be dangerously 
polluted, and it was ascertained that two others in the 
same loc^ty had been condemned and closed in the past. 
The deep chalk in that neighbourhood was clearly unsafe, 
and this was thought to be due to the practice of digging 
holes called ‘‘dumb wells,” but in reality cess-pits, as 
much as 40 feet deep, in the chalk for the reception of 
sewage. The same practice is common in all inhabited 
localities on a chalk formation, as it is an extremely 
convenient way of disposing of sewage, which percolates 
away and renders it unnecessary to empty the cess-pit. 
Several similar cases of deep well pollution have been 
recorded, notably those of Houghton-lo-Spring in 1889 
and Worthing in 1893. In order to secure purity, there- 
fore, and prevent liability to outbreaks of typhoid and 
other intestinal disease, all gathering grounds should be 
fenced in, and water, even from deep wells, should be 
regularly examined, both chemically and bacterioscopically, 
in order that any change in composition may bo detected. 
In the water-supplies of great populations such examina- 
tion should be made daily. Further, all supplies which 
are not above susincion should be filtered through sand 
or sterilized by boiling. The latter can be carried out by 
simple means in the case of individual domestic water, 
and attemjjts are being made to apply it by means of 
mechanical apjianitus to supplies on a larger scale. It 
is not, however, applicable to the water-supply of large 
towns because of the liability of such apparatus to break 
down or get out of order. 8and filtration is at present 
the best mode rjf dealing with these supplies (see Water 
Supply). There is no purer water than that which has 
been projierly treated by subsidence and sand filtration, 
even when it is taken from an impure source. So far 
as the prevention of tyjihoid and other water-borne 
disease is concerned, it is certainly safer than the un- 
filtered water which is taken from so-called pure sources. 
It cannot be a mere coincidence that London, Hamburg, 
Berlin, and other towns using well-filtered but originally 
impure river water should be generally freer from water- 
borne disease than many large towns drawing their supply 
from purer sources but neglecting to filter it, such as 
Manchester, Glasgow, and the American cities. Table 
III., prepared by Mr Caink, engineer to the city of 
Worcester, illustrates this fact, which has also been noted 
by Professor Saltet of Amsterdam as holding good of 
the Netherlands. 

Of course, the amount of typhoid is dei)ondent on other 
factors besides the water-supply, but the close connexion 
between the two and the influence of filtration are well 
attested by the experience of Worcester, where the 
great reduction recorded since 1894 coincided with new 
and improved filtration. The weak [»oint about sand 
filtration Is tliat it is apt to be imperfectly performed 
when the filters are frozen or newiy cleaned, or when 
the process is too rapid. Filtration through porcelain 
is an efficient purifier, but it is not applicable to sup- 
plies on a large scale, and is liable to break down through 
clogging of the filters. Other portable filters are regarded 
as useless or worse. The best emergency treatment for sus- 
pected drinking water is boiling. Contamination of water 
in the mains is due to bad laying, and ought never to occur ; 
that of supply pipes can be prevented by a constant ser- 
vioey and of domestic filters by providing Ihem with covers. 

Next to water-supply, and hardly less important, is 
drainage. The drying and cleansing of the soil by g^ 
household drainage and sewerage is essential to the pre- 
vention of typhoid. Cess-pits, leaking drains and privies, 
especially when there is oidy one to several houses, as in 
many industrial towns, are powerful allies of this disease. 
The drainage of all old houses is defective and dangerous. 
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The ground about them is commonly honeycombed w ith 
cess-pits and saturated with sewage. The only way to 
discover and remedy such defects is to lay them bare with 
the pick-axe and shovel. Soil-pi|)es should always he 
trapped and ventilated. In short, no distjase requires for 
its prevention more careful attention to house sanitation. 
The paving of yards and other spaces is also desirable in 
towns, on account of tlie liability of the unprotected soil to 
harbour moisture and filth. The other modes by which 
the disease is spread — such as shell-fish, milk, and un- 
ewked vegetables — suggest their ow’n remedy. The 
dissemination by dust and flies is less easily prevented. 
All that can Ije done is to segregate the sick and 
promptly destroy all dangerous matters ])rocecding from 
them. It should bo remembered that the urine may be 
an even greater source of danger than the fjeces. The 
same observation ai)plics to ihv. prevention of infection 
from Iverson to i)erson. There is no doubt that sufficient 
care is often wanting, even in hospitals, in handling 
patients, soiled linen and clothes, and in dealing 
promptly and effectually wdth their excreta. For the 
effectual segregation and treatment of persons siift\.'ring 
from typhoid prompt recognition is necessary ; and this, 
unfortunately, is a matter of much difficulty on account 
of variation in the type and severity of the illness. 
Bacteriological science has hero come to the assistance 
of the clinical physician with what is called the 
Widal or serum reaction, which has a great diagnostic 
value when carefully ixsrformed. (See BACTERioLociV ; 
Aggvutiruitiom.) But obviously it can only be apj>lie(l 
to persons in the position of patients; it is of no 
use in the case of those who do not proclaim them- 
selves ill, but go about their business when suffering 
from the disease. Such “ ambulatory ” cases havci 
long l)Con recognized as an important factor in spri^ad- 
ing the disease. Many of the most memorable epi- 
demics have probably been caused by tliein, and it is 
difficult to see how they can lx* guarded against. Boeent 
science, indeed, gcxis farther, and announces that the bacilli 
may live for years in persons who have had an attack, and 
may presumably 1x3 scattered far and wide by tliem. Wc 
need not, perhaps, be disturbed by this discovery. There 
are some grounds for su[)posing that the germs, or 
l)otential germs, of many parasitic fevers art* virtually 
ubiquitous, but that they are not necessarily harmful. 

The prevention of typhoid among armies in the field is 
a problem of the gravest p/ractical importance, but of 
special difficulty, not in principle but becausfj of the 
conditions. The water is generally polluted, and soldiers 
are too thirsty to wait wdiile it is boiled or filtered, 
even if the means are at hand. The sanitary arrange- 
ments are such as to ensure the saturation of the ground 
with excreta ; flies and dust abound ; persomd cleanli- 
ness is iini) 0 ssible, and men feeid and sleep together in the 
closest proximity. No doubt a great deal might be done 
by efficient sanitary organization, which has hitherto been 
lacking, and by educating the men. l>r Leigh CanuY in 
1901 suggested a scheme for dealing systematically with 
the water-supply of an army. 

One other point requires mention in connexion with 
prevention, namely, jirotective infxjulatioii. This is {ht- 
formed with an anti-toxic substance prepared from dead 
cultures of bacilli, and has been tried on a fairly large 
scale, particularly on the British army in India and South 
Africa. It is notoriously difficult to prove the success of 
any protective treatment, and the reader will find some 
curious discrepancies in the foregoing statistical summary 
(Table IV.) jmblishod by Professor A. E. Wright of 
Netley {Lancet, 6th Sei)tember 1902). Some of the 
results ap]>ear to be very satisfactory. (a. sl.) 
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Tyres. — The tyre of a wheel is the outer circum- 
ferential ^K>rtion that rolls on tlie ground or the track 
prepared for it. When the track is smooth and level, as in 
a railway, the principal functions of the tyre are to give 
a hard, durable surfact^ to the wheel, and to reduce to a 
minimum the nsistanco to rolling, liailway vehicle 
wheels are usually provided with hard steel tyres, this 
combination vdth the hard sttiel rail giving the maximum 
endurance and the minimum rolling resistance. For road 
vehicles also, in which durability is the prime considera- 
tion, the tyres are usually rings of iron or steel shrunk 
on the wf3oden wheels. 

In bicycles, motor-cars, and other road vehicles in 
which freedom from vibration and shock from uneven 
road surface is desired, rubber or pneumatic tyres aro 
t‘mploy(jd. These clastic tyres are caimble of absorbing 
small irregularities iu the road surface without transmit- 
ting much vibration to the frame of the vehicle. Their 
range of yield is, however, too limited to absorl) the larger 
irregularities met with on rough roads, so that their use 
do(‘s not obviate the necessity of s])ring sujiport of the 
carriagts body on tho wheel axles. The pneumatic tyre 
has a very much smaller rolling resistance than a solid 
rublMT tyre. Where the driving jiower is limited, as in 
bicycjles, this consideration is by far the most imiMjrtant. 
A pnoumatici-tyred bicycle requires less ]»ower to drive it 
at a given S|)e(Kl than does one with solid ruldxjr tyres — 
in popular language, it is miirih faster; hence pneumatic 
tyr(‘S ar(» now almost universally used on bicycles. 

HfUinff Uedslancc, — I'nifcsHor Osborne Il(?ynnldH, in his investi- 
gations <'n the iiuture of rolling resistanco, found that it is due to 
ucltial sliding of the surfaces in cont4iet. Fig. 1 shows an iron 
rollei' resting on fi Hat, thick sheet of indianibber. A series of 



Fig. 1. 

equidistant parallel lines drawn on the iialianibber aro distoited 
by the jin'saure, as shown in the figure. The distance la^twetui the 
Tiiarks on the jierijihery of tho roller oorresponds to tliat hotweeii 
the lines on tho uiidistortod fihe(*t of rubber. Tho motion of the 
rollor being from loft to right, actual eoutaet takes place Iwtwvcn 
( ‘ and IK The surface of the nihher is depressed at i*, is bulged 
up in front at i>, and behind at The vertical compression of 
tho nihhor at P causes it to bulge laterally, this causing a lateral 
eontraotioii at /v, which in turn causes a vertical extension at i). 
There is thus created a tendi'iicy to relative creeping motion 
hotwecii tho roller and rubber. Ih'twoen /and e tliere is no relativi' 
sliding, hut over the portions cl) and Cf there is slipjiing, with 
a consequent expenditure of eiieigy. The action causes tho actual 
distance traversed by tho roller to Ikj different from tho geometric 
distance calculated from the diameter and nuinhor of revolutions 
<»f the roller. A certain amount of energy is ox]icnde-d in distorting 
tlie rubber between P and 1) ; ]»art of this energy is restored as 
the iH'av portion of the roller posses over this and the rubber gels 
Itack to its original unstrained state. 

AVith an elastic tyre rolling on a lioitl, smooth surface the action 
is similar. Fig. 2 shows a iKU-tiou of tho tyro flattened out : 
and 1*2 are the intensities of the 
pressures at points rri and i %2 at 
equal distances in front of and 
behind e, tho geometrical |Knnt 
of contact : pi opposes, assists 
tho rolling of the wheel. At 
usual speeds the opiiosing force, 

Pis will be greater than the forea 
of restitution, ji/g. tho diflorence 
lieing a measure of the elastic 
hysteresis of tho material, //*, at 
that s}ieed. If the vertical compression cd of the tyre bo denoted 
by the energy lost may be said to be proportional to Jly, 



Fig. 2. 


Comparing three tyres of steel, solid nibber, and air respectively 
rolling on a smooth, hard surface, AT is probably smaHest for steel 
and largest for rubber, y is least for steel, greater for a pneumatic 
tyre pumped hard, greater still for solid nibber and for a ])neu- 
xnatic tyre insuffioiently inflated. The rolling resistance of the 



steel tyre will tluTcfore be least ; next iu order come tho pneumatic 
tyre inflated hard, and the pneumatic tyro inflated soft, while the 
solid rubber tyre has tho greatest resistance. 

PncwiifUifi Tyrea — Weight JSujiported , — Let a pneumatic tyre in- 
flated to p lb per square inch 8Uj)port a load W lb. The portion 







Fig 4. 


near the ground is flattened (Fig. 0). If the tyre fabric is assumed 
to ho iwricctly flexible, then, 8in(5e the part in contact with the 
ground is quite flat, tho jircssures p and q on the opposite sides 
must he equal ; that is, the tyre presses on the gi’onnd with an 
intensity p lb per square inch. The area of the flattened portion 
is therefore W\ps 
Fig. 4 shows tho 
shapes of tlie arenas 
of contact of a bicycle 
tyre 28 inches by IJ 
inch, for various 
amounts of vertical 
flatlA^ming, the figures 
annexed to the curves 
in j)lan and to tho 
corresponding lines 
in elevation indicat- 
ing the amount of 
vertical flattening in 
sixteenth pails of an 
inch. Let y the 
vertical flattening, x 
the semi-major axis, 
and h the semi- 
minor axis of tho 
curve of contact. 

For small values of 
jfy corresponding to a 
tyre ]»umperl hard, 
tlic curves of contact 
may he considered nlane sections of a circular ring. The area of 
the curve may taken equal to that of an ellipse having the same 
axes, I.C., nxz. But 



Fig. 






and (r ■-p)“= yj2H - p, 

R and r being the jirincipal radii of section of the tyre longitudi- 
nally and transversely. Therefore, approximately, 

^ = inrs = rp - y ^2r - y. 

For small values of y, y may be neglected in coni|)arison with 2R 
and 2r rcsjicctivoly, and the above equation becomes 

A^2wyJ^Rr, 

and therefore W = 2iryy jRr, 

For larger values of y, ^ is smaller than that given by the above 
formula, as shown in Fig. 6, which gives the areas of contact 
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plotted with respect to the vertical flattenings for a tyre 28 inches 
by li inch. The same curve may serve to show values of IF, thus 
corresponding to the load-defleotion curve of a spring. The curve 
clearly shows the small value of the pneumatic tyre as a sprinff 

rni ...1 I 1 J ^ 1 . 



nearly doubles the upward reaction on the w^heel. 'With the 
normal load canied with g inch vertical flattening the same lump 
on the road increases the upward reaction by only 23 jht cent., the 
area of contact of the tyre being increased from 6*5 to 8 square 
inches. The above brief investigation, involving a few approxima- 
tions, is yet sufficiently aconrate to aflbrd a clear idea of tlio usual 
conditions of a tyre, 

OiUar Cover . — The outer cover has to be strong enough to with- 
stand the air-pressure inside the tyre and to transmit tlie driving 
or the braking edbrt from the wheel to the road surface. For the 
latter pur))osi*, the threads 
of the fabric arc best dis- 
posed spirally, as show'ii 
in Fig. 8. \V^liilo driving 
in the direction of the 
arrow the tension on the 
fibres cc will be slightly 
increased, that on the 
fibres ihl decreased. The 
distortion of the fabric 
due to driving is thus re- 
duced to a minimum. A 
woven fabric is sometimes 
used, but one made up of two or more layers of parallel threads 
embedded in ruljber is better. This eonstnu tion makes tlie oiiti-r 
cover more flexible, and consequently less energy is wasted in 
distorting the fabric as the tyre rolls on and o)f the ground, while 
greater durability is also secured. Fig. 7 shows a iilain woven 
' Icli it is 



fabric, from which 



j a Jill 

seen that ea<*.h thread takes tlie form of a 
sinuous line. As the uir-i»reKsure 
inside the tyre is increased the 
threads tend to betanne siraightcr, 
thus pressing t-ogethea* with a cut- 
ting action. The loUil thickness 
is greater than tliat of tw’o layers 
of iMiiullel threads, wdiilc on the 
latter the tlireuds can be placed 
cdoser together. The w’oven fabric 
is ther(‘lbrc stiller, Aveaker, and 
less durable than that built up of 
parallel layers. The tensile stress 
per inch wddth, on the longi 
tudinal section of the cover is 
given by the formula jKf=2fji ; that 
tin the transverse section, by 
p{ij=4Aj, d being the diameter of 
tilie tyre in transverse section ; e-onsetpiently the stress on the longi- 
tudinal section is twice that on the transverse. With the spiral 
disposition of the threads, os shown in Fig, 6, this inequality of 
stress in the two jirincipal directions has the effect of tending to 
enlarge the transverse si^ction of the tyiv, w'hilu at the .sunie time 
tending to contract the tyre on tlic rim. 

Sinffle-tubef Doahle4td)e, wnd Wireless Tijrcs, — A tyre, besides 
being ‘strong enough to resist the stresses to wdiich it is subjected, 
must be air-tight. In 
most tyres for cycles 
and motor - cars, an 
inner tube of india- 
rubber is made seqiarate 
from the outer cover. 

In these double - tube 
tyres the outer cover is 
moiu or less easily de- 
tachable from the rim. 

The air under pres- 
sure is pumped inside 
the inner tube, which 
is supported by the 
outer cover. In case of 
punct^, the inner 
tiibe is reqiaired by cementing a jiatch of rublicr on the out- 
side of the inner^ tube, a solution of indianibber in na]»btha 
being the cementing agent employed. In a single-tube tyre, 
ss its name indicate^ the outer cover and the air-tight tulie are 
vulcanized together to form a single hollow’ ring. To remir a 
simple mincture of a single-tube tyre it is not ncccjwaiy to detach 
It from the rim ; hut os the air-tight tube is inaccessible, a different 
procedure is used. Instructions for repair, which need not be 
entered into here, are usually issued by the makers. A tube- 
less tyre, of which type the “Fleuss” (Fig. 8) is the best known. 



Fig. 8. 


consists of the outer cover, as used in a double-tube tyre, to the 
inner surface of which an air-tight layer of sheet-rubber has 
been cemented. A continuous flap projects from one edge of the 
tyre, and when in {losition on the rim iliis Ha}) is pressed against 
the other edge, forming an air-tight seal. A slight moistening of 
the flap with soft soap tends to remove any imjierfectiun in the 
tightness of the air seal. The repair of a jmneture of a tubc- 
le.ss tyre can be very (piickly done. Since the inner sinface of 
the air-tight layer is ae.ces.siblc, after placing tlie patch in ])o.silioii 
the tyro can bo inllnted and the bicycle ridden at once ; w licrcas 
in the doubh^-tube tyi-e, suflicient time must elajiso between tlie 
]>ateliing and the iiitlal ion to allow’ the rubber solution to set. 

McthtKls of JlMtmuit of Tyres to Itims. — A single-tube tyro 
can be cemented directly to the rim. For detachable double-lube 
tyres on bicycles, tw'o 
methods, ilic Duiilop- 
Welch eudlnss win* 

(Fig. h) and the 
“ Clincher ” (Fi^. 11), 
actcourit foi* by far the 
greater proportion. 

Tlic Ficuss tuhclcss 
tyre is attacliod like 
the OHiieher. In 
the Dunlop - Welch 
tyre the, endless 
wire.s arc embedded 
in the two edges of 
tlie outer cover re- 
spectively, the trans- 
Yer.se teinsion of the 
fabric being trans- 
mitted to them. 

Each endlc.ss wire i.s formed of three eoils, so as to give flexibility 
to the eilge of tlie eoV(‘r. The ring formed by eaeli endless 
wire is smaller in diameter tban the edge of the rim. The 
middle jiortion of the rim is deepened, its diameter being less 
than that of the ring of endless w’ire. To detach the tyre, after 
dellatioii, one jKirt of the edge of the outer cover is depressed into 
the bottom of tlie rim, the ojmositi' ]»art 
llien projects sliglitly beyonu the edge 
of the ri'ni and is i»ulled outside ; one 
jiortion Ix^ing got outside, the rest easily 
follows. Fig. 10 shows the nature of the 
mutual action between outer eover (\ 
lim /»'. and endle.sH wire jriu a Dunlop- 
Vreh-h tyre. The transverse ieiision T 
on the outer cover is transmitted to the 
endless wire /F, w’hich is also subjected 
to the rcactimi A’ of the. rim. The 




resultant C mu.st lie in the plane of 
*'’* ’ the endless wire W, and constitutes a 

radially outward force acting at all jioints, wdiich in tuin causes 
a longitudinal jiull, i', on the wire. Let d be the diameter of 
the. inner air-tube, tlie diameter of the ring formed liy the 
endless wire W, p the air jurs.sure, and 0 the angle betw(*eii T 
and Q. Then for each inch length of wire T- 0 ; 

wdiile T-(JJfl2. CJombining these results, we get P-ydVfX cf>s 0. 
If P^'2^}hU>, from 

which the section of wire for 
a tyre of any size can be ealen- 
latcd. In the “Clincher” 
fastening tliiekened edges on 
the outer e.over take into 
corre8|K)nding edges fonned 
on the rim, and are securely 
lield therein wdien tlie tyre is 
inflated. 

Vtc veil t ion of Pu nrt arcs. — 

The outside of the tyro is 
covered wit,h a tliick layer ol 
nibhcr, W'liich jirotects the 
fabric from injury by contact 
w ith the rough roacf surfaces. 

Ill full rfsidstcr tyres this 
outer layer of rubber is thinner at the sides than at tl»e tread (the 
part which actually rolls on the ground), but still eoinpletely covers 
the fabric. In light roadster and racing tyres tlie sides are not 
covered, and an apjireciablc gain in syieed or case <»f driving is duo 
to the greater flexibility of tJic cover tbiis obtained. Nunierous 
puncture-proof bands and other devices have been tried wuth tlie 
ohfoct of absolutely preventing jinnetures, or making the tyre 
seif-sealing after iiunctiire ; hut sim-e they increase, the rolling 
I'osistance, and therefore the I'ffort necessary to <lrive tlie bicycle at 
a given speed, it is questionable if they are at all necciwary. 1 he 
writer is of opinion that for the usual conditions of riding in 
England the cJbance of puncture of any first-class tyre inflated 



Fig. 11. 


TYRO L — T Y R O N E 


sufficioutly hard is so small os to render undesirable any addition 
that makes the tyre slower in the running. 

VoZee for Pneitmaiie Tyre , — A non-i*etui*n valve is permanently 
attached to the inner tubci of the tyre, which allows the air forced 
from the inflater to pass inside the inner tube. The most com- 
monly used, the Dunlop- Woods valve, consists of a short piece of 



Fig. 12. 

nibber tubing mounted on a brass stem, w’hich has a small hole 
oonmmnicating from its outer end to the inmT surface of the 
rubber tube. Normally, the tubing closes the mouth of this hole, 
|ireventing the air frrmi e8Caj)ing from the tyro, but lifts freely 
when air is being forced from tho inflater. The arrangement of 
the |)arts for deflating and for get ting access to tho rn)>bcr tubing 
is very simple aiul effective. The cyelist should bo cai-eful that tho 
small j)ioco of valve tubing, and the two iihre wasliem at the ends 
of the flexible connecter which servo to make air-tight the two 
joints between the lattei* and tho pump and valve st^m respec- 
tively, are always in good condition ; if faulty, they should lie at 
oiK?e renewed. If (‘ithcr of these seemingly small details is out of 
onlcr, it maybe iin|M»S8ible to pump tho tyres baixl enough; the 
bi<*ycle being ridden, the tyres may be nipjicd in many places 
between the rim and sharp edges on tho road surface, and prac- 
tically mined. 

Tyres for Motor (tars . — Although the pneumatic tyre for bicycles 
is etiiciout, durable, and trustworthy, the tyre proljlem for motor 



like the pneumatic, is trustworthy if made of auffioient sectional 
area, but it is somewhat expensive, and lacks the comfort and easy 
running of the pneumatic. The thickness of the fabric of a pneu- 
matic tyre is much greater, even in proportion to the diameter of its 
transverse section, than that of a cycle tyre. The stiffness increases 
very quickly as the thickness increases ; consequently, oven at the 
same speed of revolution as a cycle tjrre the energy lost in bending 
and unbending is enormously greater. This energy appears os heat ; 
the temperature of the cover rises until the heat carried away by 
the air is ei][ual to that generated. At high speeds the rise of 
temperatnre is still greater, and the 
imurious action on the mbber and 
fabric shortens the life of the tyre. 

Unfortunately at high speeds the solid 
mbber tyro is still worse off in tliis 
resj^ect, its elastic hysteresis, and i 
therefore the heating effect, being ' 
greater tlian that of a pnuematic tyre. 

Fig. 12 shows a section of Challincr’s 
cup tyro and rim for motor oars, the 
tyre being of solid rubber. 

Tho methods of fastening motor car 
tyres to the rim are more elaborate 
than those of cycle tyi-os, mechanical 
fastening, such ns screws, being largely 
used. Fig. 13 shows the Clipper Con- 
tinental motor car tyre, the “ Clincher ” 
type of fastening being supplemented 
by the inner plates of tmugh section 
which, by means of thumbscrews, 
positively fasten down the beaderl 
edges of the outer cover. Fig. 14 If* 

show.s the (loodyear detaiAmble double- 
tube tyre. Expanding wires are embedded in the base of the outer 
cover, whicli comes olf sideways after removing tlie flanges when 
it is desired to repair a puncture. The same firm also make a 
single-tube tyre for motor cars. The Martin pneumatic tyre is of 
the tubeless variety, and is fastened to the rim by side flanges. 

(A. SP.) 

Tyrol. See Tirol. 

TyronOf a bormigh of Blair county, Pennsylvania, 
U.S.A., on the Little Juniata river, and lines of the Penn- 
sylvania Railroad, in the central i»art of the state, at an 
altitude of 907 feet. It has manufactures, especially of 
iron and steel, flour, paper, and lumber. Population 
(1880), 2078 ; (1890), 470.5; (1900), 5847, of whom 209 
were foreign-lx)rn and 115 negroes. 

TyronOf an inland county of Ireland, province of 
Ulster, bounded on the N. by Londonderry, on the E. by 
Lough Neagh and Armagh, on the W. by Fermanagh and 
Donegal, and on the S. by Fermanagh and Monaghan. 

Poimlatiini. — The area of the administrative county in 1900 was 
778,943 acres, of which 23fl,479 were tillage, 832,667 pasture, 463 
fallow, 96.'>8 plantation, 47,698 turf bog, 6843 marsh, 109,997 barren 
mountain, and 36,238 water, roads, fences, &c. Tho new adminis- 
trative county under the Local Government (Ii-eland) Act, 1898, is 
identical with the old judicial county. Tho population in 1881 was 
197,719 ; in 1891, 171,401 ; and in 1901, 160,468, of whom 74,283 
wore males and 76,235 females, divided as follows among the dif- 
ferent religions Roman Catholics, 82,426; Protestant Episco- 
palians, 33,740; Presbyterians, 29,722; Methodists, 8176; and 
other denoiniiiations, 1405. The decrease of population between 
1881 and 1891 was 13'31 jier cent., and between 1891 and 1901, 
12'2 per cent. The average number of persons to an acre in 1891 
was *22, and of the total population 154,696 persons inhabited the 
rural districts, being an average of 173 to each square mile under 
cr^s and pasture. 

The following table shows the degree of education in 1891 : — 


Fig. 13. 

cars is still unsolved. For a slow-speed vehicle an ordini^ steel 
tyre is cheap, durable, and to be depended on, but the vibration 
communicate to the body renders it undesirable for private oars. 
At slow speeds the solid rubber tyre, being not liable to puncture 
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Read and write, j 

53,168 ' 50,858 

104,086 
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68*0 
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Readonly. 
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The percentage of illiterates among Roman Catholics 
in 18^81 was 80*2. In 1891 there were 16 superior 
schools with 405 pupils (Boniaii Catholics 89, and 
Protestants 816), and 887 primary schools with 
20,385 pupils (Roman Catholics 9752, and Protes- 
tants 10,688). The nunibor of pupils on the rolls 
of the National schools on Slst December 1900 was 
23,618, of whom 12,092 were Roman Catholics and 



11,526 Protestants. 

The following table gives the number of births, deaths, and 
marriages in the years 8{)ecified : — 


Tear. 

Bffhu. 

Dettlia. 

Marriages. 

1881 

4298 

3482 

713 

1891 

3415 

3006 

713 

1900 

3004 

3133 

685 


In 1900 the birth-rate |)er 1000 was 20*0, and the death-rate 
20*8 ; the rate of illegitimacy was 4*1 per cent, of the total birtlis. 
The total number of emigrants who left the county between 1st 
May 1851 and Slst December 1900 was 134,446, of whom 71,487 
were males and 62, 959 were females. The chief towns in the county, 
with their populations, are Stmbone, about 5000 ; Omagh, 4500 ; 
Dungannon and Cookstown, between 8000 and 4000. 

Administration . — ^The county is divided into four i)arliaraentary 
divisions — North, South, East, and Mid ; the number of registered 
electors in 1901 being respectively 6992, 6975, 7584, and 8661. 
The rateable value in 1900 was £458,797. By the Local Govern- 
ment (Ireland) Act, 1898, the fiscal and administrative duties of the 
rand jury were tmnsforrod to a county council, urban and rural 
istrict councils were established, and under that Act the county 
now comprises three urban and seven rural sanitary districts. 

Agriculture . — The following tables show the acreage under croj[)8, 
including meadow and clover, and the amount of live-stock in 1881, 
1891, 1895, and 1900. 


In 1900 the total value of the cereal and other crops was estiiiiaied 
at £1,540,5*22. The number of acres under itasture in 1881 was 
314,102; in 1891, 827,494 ; and in 1900, 332,667. 


Year. 

Horses 

and 

Alules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry, 

1881 

1891 

1895 

1900 

23.823 

25,929 

26.694 

23 ,^ 

1073 

1532 

1321 

1496 

155,116 

177,605 

176,181 

179,019 

45,933 

88,991 

68,733 

77,6m) 

28,417 

48,001 

46,961 

41,193 

8996 
11,021 
9597 
, 10,721 

716,815 

850,589 

925,787 

1,077,876 


The nunilMjr of milch cows in 1891 was 72,475 ; in 1900, 69,440. 
It is estimated that the total value of cattle, sheep, and pigs in 
1900 was £2,404,548. In 1900 the number of holdings not exceed- 
ing 1 acre was 2262 ; between 1 and 5, 2400 ; between 5 and 15, 
7850 ; between 15 and 30, 7727 ; between 30 and 60, 4039 ; be- 
tween 60 and 100, 2461 ; between 100 and 200, 688 ; between 200 
and 600, 168 ; and above 500, 40 — total, 27,525. The* niiniber of 
loans issued (the niunhor of loans being the same as the nuiuber of 
tenants) under the I^aiid Purchase Acts, 1885, 1891, and 1896 up 
to 3l8t Mamh 1901 was 3272, amounting to £825,442. The nnniher 
of loans for agricultural improvements sanctioned under section 
31 of the Land Act, 1881, hetwcoii 1882 and 1901 was 271, and the 
amount issued £17,212. The total amount issued on loan for all 
classes of works under the Laud Improvement Acts from the e.om- 
mencement of operations in 1847 to 31 st March 1901 was £150,776. 


Ubeda, a town of Spain, province of Jaen, on the 
Guadalquivir. The surrounding country is very beautiful, 
full of vineyards and olive plantations, producing niiich 
wheat, pod and other fruit. There; are fine ])astures for 
the rearing of live-stock, especially horses. The streets 
are clean and well-paved, witli some good public build- 
ings, theatre, bull-ring, schools, town hall and hospital. 
An important fair is held from 29tli 8eptcmlx)r to 5th 
October every year. The chief industries are concerned 
with oil, soap, esparto grass, and linen. There arc some 
remains of the old walls of the Saracenic and Christian 
epochs. The church of San Salvador is a noble pile of 
the 16th century, San Paul and San Nicolas are Gothic 
churches. Population (1887), 18,713 ; (1897), 20,026. 

Ucayali. See Amazon. 

Udaipuri or Oodeypoke, or Mewau (Meywar), a 
native state of India, in the Rajputana agency. Area, 
12,861 square miles. Population (1881), 1,443,144; 
(1891), 1,862,478, including 134,429 Bhils. ; (1901), 
1,021,664, showing a decrease of 45 per cent., compared 
with an increase of 29 per cent, in the preceding decade. 

The estimated gross revenue is Rs. 37, 50, 000, of which Rs. 4, 16, 730 
was expended on public works in 1897-98 ; tribute, Ks. 2, 50, 000 ; 
number of children at school (1897-98), 3040. The chief, whoso 
title is maharana, is the head of the Sesodia clan of rajputs, and 
olainu to be the direct representative of Rama, the mythical king 
of Ajodhya. He is universally recognized as the highest in rank 
of all nyput princes. The dynasty offered a heroic resistance to 
the Mahommedans, and boast that they never gave a daughter to 
s Moghal Emperor. They are said to have come from Quzarat and 
settle at Chitor in the 8th century. After the capture of Chitor 
hy the Emperor Akbar in 1568, the capital wiis removed to Udaipur 
by Maharana Udai Singh. During the 18th century the state 
suffered greatly from internal dissension and from the inroads of 
the Marathas. It came under British protection in 1817. The 
present maharana, Fateh Singh, 0,0. S. I., was bom in 1848, and 
succeeded by adoption in 1884. He is a rajiait of the old school, 
devoted to field sports, and retains in his own hands all the ^towers 


of administration. A portion of the .stale is travei'scd by I be 
Mahva line of the Kajpuiuim Railway. A branch from Ohitor 
towards Udaijmr (60 miles) was taken over by the state in 1898, 
and is now being e\ tended nearer to the capital (6 iiiilcH) at an 
o.stimatod cost of Rs.2,54,^00. Like the rest of llajjaitanu, the 
state suffered severely from famine in 1900. The ancient eoinage 
is of great historical interest as being of the Sas.sani>ui or Persian 
ty^ie, copper i.M.siics of tliis type 1)c;iiig still in circulation. Modern 
coins bear on tlio rcverac the words “Friend of London.” In 1897- 
1898, the value of the silver coined at the mini was Kk.83,422. 

The city of UliAiriTii is 2469 feet above the sea. I’opulation 
(1881), 38,214 ; (1891), 46,693 ; (1901), 45,595 ; death-rate (1897), 
29*55 ])cr 1000. Situated in a valley, amid wooded liills, on the 
bank of a largo lake, with palaces built of granite and marble, it 
is perhaps the most nictures(]ue place in India. In one of the 
IHilaccs in the Jake the Euroiiean residents were sheltered during 
the Mutiny. In the iieigliboiirhood is a (jol lection of sculptured 
cenotaphs of former chiefs ; and lurther olI‘, beaicle another lake, 
stands the tutelary Uuiiplo of Siva. The city Inw two Imspitids, 
one of which is for women, under an English lady, and a liigh 
school. 

UclCl0Vallaf a seaport town of Sweden, county of 
Gdteborg and Bohns, 45 miles north of Gothenburg ( 1 07 
by rail), at the head of a fjord which penetrates to within 
13 miles of Lake Wener. It has butter and porcelain 
factories, joinery works, sugar refineries, and wood-pulp 
mills, and in the vicinity granite and felspar quarries. In 
1894-95 the harbour was both deeiKined and widened ; it 
is entered and cleared by shii)ping of about 100,000 tons 
annually. Population (1880), 7037 ; (1900), 9442. 

Uddlni^onf a residential town, Lanarkshin*, 
Scotland, on the Clyde, 7J miles E.S.E. of Glasgow* by 
rail. It has large preserve works and collieries. Tliere 
is a public hall, a reading-room, and a graniinar school. 
Population (1881), 3542; (1901), 7810. 

Udine, a town, archiepisco|jal see, and capital of the 
province of Udine, Venetia, Italy, situated between tlic 
Gulf of Venice and the Alps, 84 miles by rail north-east 
of Venice The old castle is now converted into barracks. 

S. IX. — 68 
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One of the chief ornaments of the town is the bronze 
equestrian statue of Victor Emmanuel (1883), designed 
by Barzaghi, and there is also a monument (1887) of 
Garibaldi by Michieli. There are a technical institute and 
a school of the industrial arts (1880). Silks, velvets, and 
cottons are the staple industries. Population (1881), 
27,090; (1901), 37,933. 

U6lJS0fl| a town of I^ussia, province of Hanover, on 
the llmeiiau, to the east side of the famous Liineburger 
Heide, at the junction of the Prussian state railways con- 
necting Hamburg, Hanover, Bremen, and Stendal, and 52 
miles south-east of Hamburg. The town is fairly well 
built, and in its vicinity are some interesting barrows and 
a Avhilom Benedictine monastery. Founded in the 10th 
('cntury as Lbwenwold, it became in the Middle Ages an 
active member of the Hanseatic League. Its principal 
buildings are the parish church and three cha])6ls ; one of 
the latter, dedicated to the Holy Qhost, has a valuable 
altar-piece dating from the 14th century. It has also a 
district court, a chamber of commerce, and a public school. 
The principal objects of its trade and industry are flax, 
tobacco, iron-works, gardening, and cattle. Population 
(1895), 8196; (1900), 8621. 

Ufiftf a government of south-east Kussia, on the western 
slope of the Urals. It has an area of 47,112 square 
miles, and its population, which was 1,793,260 in 1882, 
in 1897 numlmred 2,220,497 (domiciled only), of whom 
1,108,317 were women, and 105,667 lived in towns. 
Til is considerable increase in the population is chiefly due 
to Russian immigration. In 1900 the )K)pulation had 
grown to 2,420,652, of whom 116,708 lived in towns. 
The government is divided into six districts, the chief 
towns of w'hich are Ufa, Belebei (5878), Birsk (8603), 
Menzelinsk (7542), Sterlitamak (15,538), and Zlatoust 
(20,973). Considerable towns have sprung up around 
the iron- works at Satkinsk, Yurezafl, and Katav-Ivanovsk. 
Tlic Russian element in the |30pulation is rapidly in- 
creasing, and in 1899 represented 45 iier cent of the 
whole, as against 36 per cent, in 1865, the ethnographical 
com][K)sition being : Russians, 1,070,872 ; Bashkirs, Tatars, 
and Mescheryaks, 1,200,194 ; Tchuvash, Tehereniss, 
Votyaks, and Mordovians, 108,934 ; various, 3140. There 
were in the same year 1,070,555 Greek Orthodox, 23,761 
Nonconformists (under-estimated), 1631 Catholics, 1038 
Lutherans, 1,212,542 Mussulmans, 110,314 Buddhists, 
and 811 Jews, In 1899 nearly two-thirds of the land 
(t.e., 20,123,000 acres) were owned by the i^easants, 

18.494.000 acres as their allotments, and 1,629,000 acres 
bought — chiefly by village communities and co-o|ierative 
societies; 4,711,000 acres belonged to the nobility, and 
1,151,700 acres to otlier private owners; 2,684,000 to 
the Crown, 456,000 to the Im[jerial family, and 208,000 
to the towns, Ac. Out of a total of 29,254,000 acres, 

1 .460.000 aems only were considered unfit for agriculture. 
Since the wholesale ])lunderiag of the Bashkir lands which 
took ])lace under Alexander II. (see Remezoif’s Sketehe$ 
fnnn Wild Bashkiria^ 2nd edition, 1889), the land is now 
sold by the nobles, and bought chiefly by the merchant 
class. Large estates are common, one man owning 

691.000 acres, 13 owning from 27,000 to 540,000 acres, 
and 326 from 2700 to 27,000 acres, although it is the 
}>easants and the })easauts’ co-ojierative sc^cieties that 
cultivate 85 ])er cent, of all the area under crops. 
Agriculture has greatly developed, owing partly to the 
Russian immigration, and partly to the educational eATorts 
of the local province and district councils; and in 1900 
there were no less than 4,860,000 acres under crops and 

9.780.000 acres under cultivation. The average yield in 
1895-99 was 9,450,000 eswt of rye^ 1,667,000 cwt. of 
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wheat, 4,836,000 cwt. of oats, 104,000 cwt of bariey — 
the total cereal crop, 19,240,000 cwt.: also potatoes, 

1,885,000 cwt. The use of improved ploughs and 
maohitiery is becoming general, even among the Bashkirs, 
and grass sowing is practised. Peppermint and other 
aromatic herbs are cultivated. Cattle-breeding is exten- 
sively carried on, and there are excellent breeds of horses. 
There were in 1900 749,240 horses, 781,820 homed 
cattle, 1,761,000 sheep, and 138,800 pigs. Apiculture 
is also a valuable industry. The mining industry is 
very flourishing, the great iron-works at Zlatoust belong- 
ing to the province. In 1897, 6360 cwt. of copper, 
1,491,700 cwt. of pig iron, 355,300 cwt. of iron, 674,700 
cwt. of steel, and 24,500 cwt. of iron chromates were 
obtained, and all industrial establishments showed an 
aggregate return of 14,000,000 roubles. Small trades 
in the villages are growing (weaving, wooden goods, 
hardware, agricultural machinery). There is a consider- 
able export of grain, linseed, cattle, animal products, 
timber, metals and hardware. Owing chiefly to the 
efforts of the zemstvos^ there are in the province 802 
schools (35,050 boys and 12,370 girls) and aliout 1500 
medresseit. Medical assistance is also well organized. 
Owing to the excellent dry climate of the steppes, a con- 
siderable number of consumptive patients come to the 
Bashkir settlements to take there koumisi (mare’s milk 
fermented); one large sanatorium was built for that 
jmrpose, and several small ones have been established. 
The government is rich in antiquities belonging to three 
different periods — the Finnish or Chud period, the period 
of the Bulgarian empire, and the period of Nogai 
domination. The burial mounds of the Chud contain 
brass implements and decorations, and in one of them 
near Ufa a coffin covered with sheets of silver was found. 
Remains from the Bulgarian empire are found at 
Menzelinsk. But it is the ruins of the Mongolian 
lieriod which are of greatest value, the remains of a large 
town, with a mausoleum and a palace, which have been 
found near Ufa, covering several miles along the Byelaya 
river. (p. a. k.) 

Ufa, the capital of the above government, situated 
at the confluence of the Ufa with the Byelaya, on the 
trans-Siberian railway, 326 miles by rail E.N.E. of 
Samara. It has several iron and copper works, two 
machinery works, and several saw-mills. A museum and 
a public library have been opened. It is an imix)rtant 
river \yoTt and a rapidly-growing city, carrying on a con- 
siderable trade witli the surrounding agiicultural region. 
Population (1884), 25,660 ; (1897), 49,961. 

Ufalel, Upper and Lower, two iron-works 
of Russia, in the government of Perm, in the district and 
65 miles south of Ekaterinburg, near the Ufalei railway 
station. Nearly 10,000 tons of pig iron are obtained at 
the Upper works, and all sorts of iron goods are fabricated 
at the Lower works. The population is over 6000 at the 
former and over 5000 at the latter. 

Uganda, a British protectorate in East Central 
Africa, in the Equatorial regions. The boundaries of this 
protectorate in 1901 were as follows : — On the N., the 5th 
degree of N. latitude (oonterminous with the southern 
frontier of the Egyptian Shdan); on the E., the river 
Omo, the thalweg of Lake Rudolf, and a line drawn from 
the south-east corner of that lake southwards along the 
edge of the Laikipia and Kikuyu escarpments to the frontier 
of the German ^ssessions ; on the 8., the Anglo-Qerman 
frontier in East Africa (for some distance coincident with 
the Ist degree of S. latitude) ; and on the W., the frontier 
of the Congo Free State (a line which crosses Albert 
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Edmrd Lake, follows tlie Bemliki river for part of its 
course, and terminates near the north end of Albert 
Nyanza), leaving the main stream of the Nile as the 
present north-western limits of the Uganda Protectorate, 
though the actual limit of the Britii^ sphere north of 
Lake Albert is the line of the Nile-Congo water-[)arting. 

The territory comprised within the above limits 
'*** amounts to an approximate area of 150,000 
square miles, but this area has since been reduced by 
the transfer of Uganda eastern province to the adminis- 
tration of the adjoining East Africa Protectorate. This 
step will considerably modify the eastern boundaries of 
the Uganda Protectorate and diminish the extent of its 
territories by about one-sixth ; but as the full extent and 
limits of the area thus withdrawn from Uganda adminis- 
tration have not yet been fully determined by the Foreign 
Office, it will be better for the purposes of this article to 
describe the Uganda Protectorate as it lay under the 
dolinition of boundaries recognized in 1901, the more so 
as there is a chance of these l^undaries coming once more 
into force. 

In 1900 the Uganda Protectorate was divided into six 
provinces — Eastern, Tludolf, Central, kingdom of Uganda, 
Western, and Nile — and these again into a 
number of administrative districts. The king- 
JivMont. Uganda, which alone has a thoroughly 

efficient and recognized native government, was 
divided into no less than nineteen ** counties ** or districts, 
but the other provinces have as a rule only three or four 
suMivisions. 

This extensive protectorate grew by degrees from out 
of the native kin^om of Uganda, a powerful and once 
AdmiaiM st&te on the northern and western 

tntloa shores of Victoria Nyanza. Uganda proper 
sttd still continues to bo the kernel, the headquartera 
jv’vm of British dominion over the Nile sources. 
meut. Whether it will remain so depends on the line 

followed by the British Government in its organization 
and government of the East African territories. It has 
been projKwed to place all these territories — Zanzibar, 
East Africa, Uganda, Somaliland — under one general 
control, which should have its headquarters in the healthy 
Eastern province of the Uganda Protectorate. 

At the present time the Uganda territories are governed 
by a commissioner and cons^-general (under the Foreign 
Office) residing at Entebbe, on the north-western coast of 
Victoria Nyanza. He is assisted by a staff of officials 
differing little if at all from the functionaries of a Crown 
colony, and he himself is the equivalent of the governor of 
a Crown colony, though for some mysterious reason the 
British Foreign Office prefers to regard him as a member 
of the consular service. The natives are ordinarily under 
the direct rule of their own recognized chiefs, but in all 
the organized districts the commissioner alone has the 
power of life or death, of levying taxes, of carrying on 
war, of controlling waste lands and forests, and of 
administering justice to non-natives. In the case of 
Uganda proper special terms were accorded to the native 
king and people in the settlement dated 10th March 1900. 
The king was secured a minimum civil list of £1500 a 
year out of the native revenues ; pensions were accorded to 
other members of the Uganda royal family ; the salaries of 
ministers and governing chiefs were guaranteed ; compen- 
sation in money was paid for removing the king’s control 
over waste lands; definite estates were allott^ to the 
king, royal family, nobility, and native landowners ; the 
native parliament or “Lukiko” was reorganized and its 
powers were defined ; and many other points in dispute 
were settled. The Idng was accorded the title of **His 
Highness the Eabaka of Uganda,” and his special salute 


was fixed at eleven guns. By this agreement the king 
and his people pledged themselves tj yyay hut and 
gun taxes to the administration of the protectorate. 
Somewhat similar arrangements on a lesser scale were 
made with the king of Ankole, the kings of Toro and 
Unyoro, and with the much less important chieftains 
or trikis of other districts. The expenditure 
for 1902-03 was fixed at about £210,000, Bxptadh 
of which about £170,000 is furnished by an 
Imperial grant-in-aid and the balance from 
local revenue. 

Trade is mainly conducted by native (t.c., Arab, Somali, 
and Negro) traders, by British Indians, and by Germans. 
The value of the trade during 1901-02 was 
approximately £500,000 in im])ort8 (two-thirds 
from Grc^t Britain, India, or British colonies) and 
£50,000 in exjwrts. The articles exported were ivory, 
indiarubber, skins and hides, and live-stock (for con- 
sumption in East Africa). 

The protectorate is inhabited at the i)rcHent time by 
about 3,900,000 negroes and negroids (nativ(;s), 

700 British Indians (including 400 Indian 
soldiers), 100 Arabs, the same number of 
Somalis, and 300 Europeans (British, French, Gormans, 
Italians, and Maltese). 

The Uganda Protectorate, lying in Eastern E(iuatorial 
Africa, with a singularly diversified surhice of lofty 
plateaux, snow-capped mountains, vast swanijjs, 
dense forests, and regions of desolate aridlt}’^ Phyalcal 
(valley of Lake Rudolf), offers a remarkable 
variety of climates — sam])les, as it were, of 
all the climates in the habitable world. Eastern pro- 
vince (Naivasha, Mau, Nandi, Baringo, and Suk) has, 
except on the extreme north and south, a mainly lem- 
|)erate climate, singularly agreeable and healthy, with a 
min fall of from 20 to 60 inches per annum. Etistern 
}>rovince is hot and arid oidy in the country north of 
Lake Baringo and south of Lake Naivasha. Rudolf pro- 
vince lies low — an average altitude of not more than 
2000 feet — is extremely hot, and has a very poor rainfall. 
In some of its districts no rain may fall for two years 
at a time, elsewhere scarcely as much as 10 inclu's jwr 
annum. Central province is abundantly well watered 
near Victoria Nyanza and around Mount Elgon and the 
Suk Hills (about 20 to 100 inches annually); elsewhere 
the rainfall lessens to about 20 inches. Buso^ ami the 
western i>art of the Elgon districts in tliis province have a 
regular West African climate — hot, moist, and not over- 
healthy. These are the conditions of ITganda proi)er, 
a country with an annual rainfall of from 40 to 60 
inches, a regular West African climate, and severe and 
frequent thunderstorms. Much the same may Ihj sjiid 
about Western province, except for the delicious cooling 
influence of the Ruwenzori snow range, which ]»leasantly 
affects Toro and northern Ankole. The rainfall (m 
Ruwenzori and the central Bemliki valley is quite 100 
inches annum. Along the Ruwenzori range me 
glaciers and snowfields nearly 30 miles in continucius 
length and some 5 miles in breadth. Nile ]»rovince is 
])erhaps the hottest part of Uganda. Like the districts 
round Rudolf, the average altitude (near the Nile) is not 
more than 2000 feet, but the rainfall is far more abundant 
than in the terrible Rudolf region, iKjirig an average of 
30 inches i)er annum. 

The surface of the protectorate is very diversified. 
There is the celebrated Rift valley running nearly north 
and south through Eastern province. This is a broad (]>cr- 
haps 30 miles in width) trough lying between mighty 
cliffs, the tilted edges of elevated plateaux. There is a 
great deal of volcanic activity about the Rift valley — 
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an active volcano near the Sugota swamps, cracks in 
many places through which steam pours, innumerable 
extinct craters and beds of lava. In the Bift 
MputttaiaBt valley, between Hudolf and the German frontier, 
are (iie freah and salt lakes of Bugota, Baringo, 
Hannington, Nakuro, Naivaslia, and smaller 
lakelets tedious to enumerate. West of the Rift valley 
lies that magniheent Nandi-Mau plateau, which stretches 
from the German frontier in the south to Mount Elgon 
and the Silk hills on the north. Here there are altitudes 
between 6000 and 10,000 feet, the general height above 
sea-lovel l>eing 8000 feet. West of the Mau and Nandi 
heights the land slopes gently (with here and there an 
isolated mountain) to the general level of the shores 
of Victoria Nyanza and the Uganda Protectorate — 4000 
feet. Mount Elgon, in Central province, is one of the 
leading physical features of the Uganda Protectorate. 
It consists of the vast crater — some 10 miles in diameter 
— of an extinct volcano, the rim of which rises in several 
places to over 14,000 feet. Terraces and buttresses 
extend and ramify in all directions from the central 
crater, so that the giant volcano and its surrounding 
heights form a mountain country (notable for its in- 
numerable cascades and dense forests) the size of 
Montenegro. The mass of Elgon can be seen from 
the north-east coast of Victoria Nyanza, from near the 
main Nile stream, from the heights overlooking Lake 
Rudolf and from the Kikuyu escarpment. The remainder 
of Central jirovinco consists of well-forested, undulating 
land (Busoga) on the coast of the lake, a vast extent of 
marsh round the lake, like backwaters of the Victoria 
Nile (Lakes Kioga, Kwania, tkc.), and a more stony, 
open, grain growing country (Bukedi, Lobor, Karamojo). 
The Turkana country west of Lake Rudolf has been of 
late years terribly arid. A little vegetation is met with 
in the stream valleys, but most of the rivers marked on 
the map have cotised to show running water in their 
lower courses. A good <leal of high land — rising in some 
peaks to near 10,000 feet — is found in the eastern part 
of Nile province, and these heights attract moisture and 
nourish iMn’inanent streams flowing Nile wards. But much 
of the lower ground is stony and p(X)r in vegetation, while 
the lowland near the main Nile is exceedingly marshy. 

The ultimate source of the Nile is usually held 
^ springs of the river Kagera (rising 

near the north end of Lake Tanganyika, in 
German territory). The Kagera is the most important 
stream flowing into Victoria Nyanza (midway down 
its western coast). Something like a distinct current 
(checked sometimes by northerly winds) sets across the 
lake from the mouth of the Kagera to Ripon falls. 
Ril)on falls, in the centre of the northern coast, at the 
head of the exquisitely beautiful Napoleon Gulf, mark 
the exit of the fully-born Nile from Victoria Nyanza. 
The Victoria Nile tumbles over 50 miles of cascades 
and rapids (descending some 700 feet in that distance) 
between Ripon falls and Kakoge. Here it broadens 
into Lake. ^Kioga (in reality a vast backwater of the 
Nile), and continues navigable (save for sudd obstacles at 
times) right through Lake Kioga and thence northwards 
for 100 miles to Foweira and Kariima falls. Between 
Karuma and Murchison falls the Victoria Nile is un- 
navigable. At Fajao the navigation can be resumed into 
Lake Albert. 

The Albertine Nile is a very im})ortant contribution 
to the main stream. It may be said to rise far to the 
south in the Ruchuru river (near Lake Kivu) and flows 
northwards through I^ake Albert Edward and the 
Semliki into Albert Nyanza, joining the Victoria Nile 
at the north end of that lake. The main Nile stream 


N D A 

when it quits Lake Albert continues navigable as far 
north as Nimule (3" 40' N.). Between Nimule and Fort 
Berkeley the river flows through a deep gorge and 
fails nearly 1000 feet. Navigability really only begins 
again at Gondokoro on the Sudan frontier, from which 
point steamers now ply to Khartum. North of Gondo- 
koro the formidable obstacle of the sudd — a dense 
growth of papyrus and other water vegetation — com- 
pletely blocked Nile navigation as far north as Fashoda 
for many years together, from the time of the ancient 
Egyptians to our own, occasionally disappearing under 
the stress of exceptional floods. The sudd was cut 
through successfully by Anglo-Egyptian expeditions under 
the leadership of Major Malcolm Peake and others in 
1900*-01. 

The geography of Western province includes many 
interesting features, the in many ways peculiar Albert 
Nyanza, the great snowy range of Ruwenzori, the 
dense Semliki, Budonga, Mpanga, and Bunyaraguru 
forests, the salt lakes and salt springs of Unyoro and 
western Toro, the innumerable and singularly beautiful 
crater lakes of Toro and Ankole, the volcanic region 
of Mfumbiro (where active and extinct volcanoes rise 
in great cones to altitudes of 13,000 and 10,000 feet), 
and the healthy plateaux of Ankole, which are in 
a lesser degree analogous in cliiinate and position, and 
the Nandi plateau on the east of Victoria Nyanza. 
Ruwenzori is a snowy range, and not a single mountain. 
Its greatest altitude — Stanley's “ Saddle ” mountain — is 
possibly above 20,000 feet, and therefore the highest 
l>oint on the African continent. Uganda Protectorate 
is a land of great lakes, and includes, or partially in- 
cludes, the water areas of Victoria Nyanza (about 
27,000 square miles). Lake Rudolf (about 3500 square 
miles), Lake Kioga-Kwania (800 square miles), Albojt 
Nyanza (2700 stpiare miles), and Lakes Albert Edward 
and Dweru (1500 square miles), besides the smaller 
lakes of the Rift valley, Lake Ndo in the Elgeyo 
valley, Lakes Salisbury and Kirkpatrick in Central 
province, Wamala in Uganda, and Kachera in Ankole. 
The water of Lake Victoria is perfectly fresh. This 
is the case with all the other lakes except Rudolf, 
Sugota, Baringo, Nakuro, Albert Nyanza, and Albert 
Edward, in which the water ranges from salt to slightly 
brackish. 

The rocks in Eastern province are mainly volcanic 
(basalt, tuff, lava, kenyte). West of the volcanic region, 
nearer to Lake Victoria and Central pro- 
vince, ironstone, granite, gneiss, and schistose 
formations predominate, with phonolite in ^minmlogy. 
places, and a small but valuable deposit 
of limestone in the Nyando valley. Ojials have been 
found near Lake Nakuro, and there are indications of 
precious stones in the Kain4sia hills. Iron ore (haematite) 
is abundant. In Central province the rocks are mainly 
quartz, gneiss, and granite, with sandstone in Busoga, 
basalt round Mount Elgon, slate (Busoga) and ironstone 
(Busoga and Bukedi). In Rudolf province there are 
the basalt, lava, tuff, and kenyte of the volcanic Rift 
valley, overlying a formation of granite, gneiss, and 
quartz. Gold — in some cases alluvid — is found in the 
mountainous country to the north-west of Lake Rudolf. 
Gneiss, granite, and quartz — the decomposed granite 
pviiig the red “ African ” clay — are the leading features 
in the formations of Nile province, of Ugan<& proper, 
and of Western province, with some sandstone in the 
littoral districts of Uganda and in Ankole, and eruptive 
rocks and lava in south-western Ankole and on the eastern 
flanks of Ruwenzori. There are indications of copper 
in Busoga, of gold in Unyoro. Iron is found nearly 
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Graphite is present in Uganda and 

Unyoro. 

The vegetation of this protectorate is luxuriant except 
in the Rudolf region, which has the sparse flora of 
Somaliland. In Western province, Busoga, and 
the Elgon district the flora is very West African 
in character. The swampy regions of the Nile and (»f 
Central province are characterized by an extravagant 
growth of papyrus and other rushes, of reeds and 
coarse grass. There are luxuriant tropical forests in 
the coast region of Uganda, in Busoga, West Elgon, 
West Nandi, western Unyoro, eastern Toro, the central 
Semliki valley, and north-west Ankole. The Nandi 
plateau, the upper regions of Mount Elgon, Mount 
Drbasien, and Mount Agoro are clothed with forests of 
conifers — juniper and yew — and witch-hazels {Tricho- 
cladus). There are also giant yew-trees on the flanks of 
Ruwenzori and the Mfumbiro volcanoes between 7000 
and 9000 feet, but no junipers. The alpine vegetation 
on all these lofty mountains is of a mixed Cape and 
Abyssinian character — witch - hazels, senecios, lobelias, 
kniphoflas, everlasting flowers, tree heaths, and hyj)eri- 
cums. The really tropical vegetation of Uganda is nearly 
identical with that of West Africa, but there is no oil-})alm. 

The fauna also has many West African afiinities in the 
hot, forested regions. In Eastern province, even, there is 
Pmyam West African mammal, the broad-horned 

tragelaph. As a rule, however, vhe fauna of 
the Upper Semliki valley, of parts of Ankole, Uganda 
and Unyoro, of Nile, Rudolf, and Eastern provinces, 
is of that “ East African ” Ethio])ic ” character, which is 
specially the feature of South and East Africa and of the 
Sudan right across from Abyssinia to the river Senegal. 
Among notable mammals the chimpanzee is found in 
Unyoro, Toro, and north-west Ankole, and has only recently 
become extinct in Uganda; the newly-discovered okapi 
inhabits the Semliki forests on the C/ongo frontier ; the 
giraffe (the male develojnng five horn cores) is common 
in Nile, Central, Rudolf, and Eastern provinces; there 
are three types of buffalo — the Cajie, the Congo, and the 
Abyssinian ; two species of zebra (one of them Gravy’s), 
the African wild ass, the square-lipped (“white”) and 
pointed-lipped (“black”) rhinoceroses, the elephant, hip- 
popotamus, the water tragelaph (“ Sj>eke’s antclojx) ”), the 
Cajie ant-bear, the aard-wolf (Proxies), hunting -dog, 
and nearly every genus and most of the species of 
African antelopes. The birds are more West African 
than the mammals, and include the grey parrot, all the 
genera of the splendidly-coloured touracoes, the unique 
“whale-headed” stork, and the ostrich. 

The human races indigenous to the protectorate are 
mainly of the Negro species (with slight Caucasian inter- 
Btbaolomy ^ divided into the following 

categories : — 

I. Pigmy-progimthous (so called “Congo” pigmies of 
Semliki forest, of Kiagwe in Uganda, and of the western 
flanks of Mount Elgon). 

II. Pigmyy of the Hottentot-Bushman typo (lingering 
in a much modified form in the Suk and Turkana 
countries and among the nomad Andorobo of Eastcirn 
province). 

III. Bantu negroes (Banyoro, Baitu, Basose, Basoga, 
Bakonjo, Baganda, Kavirondo, and Karamojo). 

IV. Nile negroes (Aluru, Bari, Madi, Acholi, Lango, 
Kedi, and South Kavirondo). 

V. Masai (Masai, Gwas Ngishu, Burkeneji, Nandi, Suk, 
Turkana, Elgumi, Ac.). 

VI. Hcmitie (some tribes on islands and the north coast 
of Lake Rudolf ; and the remarkable “ Hima ” or “ Huma ” 
arUtocracy in Unyoro^ Uganda, Toro, and Ankole). 


The pigmies of the first dass are generally known as 
Bambute or Batwa in the Semliki forests. They are 
both reddish-yellow and brownish-black (according to 
individual variation) in skin colour, with liead hair often 
tending to russet, and body hair of two kinds— black and 
bristly on the upi>cr lip, chin, chest, axillne and puljcs; 
and yellowish and fleecy on the cheeks, back, and limbs. 
Their faces are remarkable for the long up])er lip and the 
tiopi-essed broad nose with enormous aim. Associated 
with these pigmies is an apish tyjKs (Lendu, Lega, 
Baamlni, Banande) of normal human stature, but short- 
legged and unusually prognathous. The Andorobo and 
some of the }KjO}ilo in the Suk mountains are of very 
mixed tyja^, but Umd towards dwarfishness of stiiture, and 
occasionally produce individuals strongly resembling the 
South African Bushmen. 

The Bantu negroes probably represent the future ruling 
race of the protectorate, and include the remarkable 
Baganda imople. These last, prior to the arrival of 
Arabs and Europeans, disjflayed a nearer approiich to 
civilization than has as yet been attained by an unaided 
Negro people. Their dynasty of monarchs can be traced 
back with tolerable certainty to a period coincident with the 
reign of Henry IV. of England. The first Uganda king 
waa probably a Hamite'of the Hima stock (from Unyoro). 
Until recent yeai's the Baganda and most of the other 
Bantu peoples of the protectorate worHhip])ed ancestral 
and nature sjtirits who had become elevated to tlie rank 
of gods and goddesses. The Baganda arc now mainly 
C]!hristian. There is also a “ totem ” system still in vogue. 
All the Baganda l)clong to one or other of twenty-nine 
clans or “ Bikti,’’ whi(‘h are named after and have as 
totem familiar beasts, birds, fish, or vegetables. The 
Baganda are not a very moral peo]>le, but they have an 
extreme regard for decency, and are always 8<*rupulously 
clothed (formerly in bark -cloth, now in calico). As a 
general rule, it may be said that all the Bantu tribes in 
the W'estorn half of the protectorate, including the Basoga, 
are careful to consider decency in their clothing, while 
the Kavirondo and Karamojo are often completely nude 
in lK)th sexes. 

More or less, absolute nudity is characbTistic of the 
Nile negroes, of the Masai and Andorobo, and even of 
the Bahima (Hamites). Such clothing as there may bo 
is either worn by married women or (for warmth) by 
elderly men. 

The Nile negroes, Masai, and Hamibis are tall ]>eo]>lc. 
The Nile negrf»es are seldom handsome, owing to their 
flat faces and projecting cheek bones. The Masai are 
nearly always comely, but the Bahima are often markedly 
handsome even to European eyes. In tlie Bahima the 
proi>ortion of Caucasian blood is about i ; in the Masai 
i to ; and in the Nile negroes and Bantu from to 
none at all. The aboriginal stock of the Uganda Protec- 
tcirate is undoubUidly the jiigmy-prognathous, which has 
gradually been absorbed, overlaid, or exterminated by 
better develojied sjKJcimcns of the Negro species, c‘r by 
Negro-( .Caucasian hybrids from the north and north-east. 

The languages 8j)okeTi in the Uganchi Protcctoratf^ 
belong to the following stocks : — I. Uamiiic (MurJc and 
Rendile oi Lake Rudolf ; II. Masai (Bari, Masai, 
Elgumi, Turkana, Buk, Ac.); 11 a. Nandi; 111. Nilotic 
(Ach<ili, Aluru, Jaluo, Ac.) ; IV. Madi (sjxiken on the 
Nile between Aluru and Bari, really of Vest African 
affinities) ; V. Ba 7 au (Lu-Ganda, Runyoro, Lu-Kf>njo, 
languages of West Elgon and Kavirondo, Ac.) ; and lastly, 
the unclassified Lendu and Ml/tiba spoken by the pigmy- 
prognathous peoples. 

Uidory, — The countries grouped under this protectorate 
were invaded at some relatively remote period-— say, four 
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or five thousand years ago— by Hamitic races from the 
north-east (akin to the ancestors of the ancient Egyptians, 
Qallas, Somalia), who mingled extensively with the Nile 
negroes first, and then the aboriginal inhabitants of 
Uganda, Unyoro, and Nandi. These Hamites brought 
with them a considerable measure of Egyptian civiliza- 
tion. There was probably no direct intercourse with 
Egypt by way of the Nile, but an overland trade with 
Somaliland (the Land of Punt) vid Mount Elgon and the 
Rudolf regions. In course of time even this intercourse 
with the non-Negro world died away, and powerful king- 
doms with an aristocracy of Oalla descent grew up in 
Uganda, Unyoro, and Ankole. The kingdom of Uganda | 
especially dominated the lands of Victoria Nyanza in the 
19th century. 

In the ’forties and ’fifties of that century Egyptian 
officials, Austrian missionaries, and British, Dutch, 
Italian, and German explorers h^ carried our knowledge 
of the Nile beyond Khartum as far south as Gondokoro. 
In the same period of time the Zanziliar Arab traders 
were advancing on the Bahima kingdom of the western 
Victoria Nyanza and on Uganda from the south. King 
Suna of Uganda (great-grandfather of the present king) 
first heard of the outer world of white men in 1850 
from a runaway Baluch soldier of Zanzibar. Captains 
Burton and Speke, on their Taugan 3 dka expedition, heard 
of Uganda from ^le Arab traders in 1857. Captain 
Speke in 18G2 reached Uganda, first of all Europeans to 
enter that country. In the late ’sixties Sir Samuel 
Baker (who had discovered Albert Nyanza) extended 
the rule of the Egyptian Sudan (of which he was 
governor - general) as far south as the Victoria Nile. 
General Gordon, who succeeded Baker, and who had 
Dr Emin Bey (afterwards Emin Paslia) as lieutenant, 
attempted not only to annex Unyoro but also Uganda 
t(j the Egyptian dominions, and thoroughly established 
Egyptian control on Albert Nyanza. But owing to 
the indirect influence of the British Government, 
exorcised through Sir John Kirk of Zanzibar, the 
Egyptian garrisons south of the Victoria Nile were 
withdrawn. 

Suna, the powerful king or emperor of Uganda, w'ho 
was the first to hoar of a world beyond Negroland, had 
been succeeded in 1857 by his still more celebrated son, 
Mutesa (Mnteaa means **the measurer”). Mutesa had 
received S]:>eke and Grant in a most friendly manner. 
Subsequent to their departure he had opened up rela- 
tions with the British agent at Zanzibar. In 1875 
he received an epoch-making visit from the greatest of 
African explorers — Sir H. M. Stanley. Stanley, in 
response to Mutesa’s questions about religion, obtained 
from that king an invitation to Anglican missionaries, 
which ho transmitted to Loudon through the Daily Tele- 
graph, Having made the first survey of Victoria Nyanza 
and confirmed Speke’s guesses as to its sha{)e and area, 
Stanley (tassed on (half discovering Ruweuzori ou the 
way) to the Congo. 

Meanwhile the Zanzibar Arabs had reached Uganda in 
ever-increasing numbers as traders; but many of them 
were earnest pro|)agaudi8ta of Islam, and strove hard 
(with some success) to convert to that religion the king 
and chiefs of Uganda and adjoining countries. 

In 1877 the Rev. C. T. Wilson, one of a }Hirty of niissionsries sent 
in answer to Stanley’s appe^, though not on Uie lines suggested 
arrivod in Uganda, and towards the end of 
ittfMfnna joined by M^ay. In 1879 another party 

arrived by the Nile route ; and Wilson, after thirteen 
* months* actual residenoe, left for England with Felkin, 
who had arrived only three months before, taking with him envoys 
from Mutesa. In the tame year the French Bomati Gatholio mission 
of the White Fathers of Aigeiia was inaqgarated, and thus frmn 


1879 dates the triangolar rivalry of the creeds of PhitestMitiini, 
Roman Oatholicism, and Islam. 

In 1882 Islam gained an asoendanoy, and the French withdrew 
for a time. In the autumn of 1884 Mutesa died. A great change 

had been wrought in Uganda during the latter years of 

his rekru linen, firearms, and jewelled swords had 
replaced the primitive bark-cloth and spear, while 
under the teawng of the engineer Maokay the native ^ 
artisans had learnt to repair arms and use European 
tools. Mutesa was a clever man of restless energy, but 
regardless of humaii life and sutfering, and consumed by vanity. 
He was sucoe^ed by Mwanga, a cruel, vain, and weak youth. 
Encouraged by the intrigues of the Arabs, his suspicions and fears of 
the mi^onaries, and their influence over the growing numbers of 
their adherents, led him to attempt to stamp out the new creed. 

In the 'early ’eighties the tho^hts and aspiratiom of several 
European Powers turned towards Eastern Africa as a field for oom- 
morcml and colonial expansion. The restless Arabs of Zanzibar 
had since 1867 steadily advanced Zanzil^r influence to Tangan- 
yika, Nyasa, and even through the Masai countries to the north- 
east coast of Victoria Nyanza and the **back door'* of Uganda. 
In 1882 the Royal Qoographioal Society despatched the gr^t ex- 
plorer Jos^h Thomson to discover through Masoiland the direct 
route to Victoria Nyanza. Thomson succeeded (he also dis- 
covered Lake Baringo and Mount Elgon), but turned back from 
the frontier of Busoga in order not to provoke the suspioious 
Mutesa to hostilities. Mr H. H. Johnston was despatched on a 
scientific mission to Kilimaiijaro, and concluded treaties on which 
the British East Africa Company was subsequently based. The 
vague stir of these movements liad perturbed Mutesa, and they 
were regarded with deep suspicion by his successor, Mwanm. 

The annexations of Emin ou Albert Nyanza, the visit of Thomson 
to the closed door of Busoga, the opposition of the Europeans to tho 
slave trade, and, lastly, the identification of the missionaries with 
political embassies and their letters of introduction from secular 
authorities, added to Mwanga’s fears, and early in 1886, simul- 
taneously with the return of tiie French Fathers, the long smoulder- 
ing hostility broke out, and the Christian conveiis w'ere seized 
and burnt at the stake. Bishop Hannington, who ^ ^ m 
tempted to enter Uganda by the forbidden route from 
the east, was murdered, and Ashe and Maokay only 
redeemed their lives by presents. The Wagauim ^ 
Christians showed great heroism, and in spite of tor- ’ 
tures and death the religion spread rapidly. Mwanga now deter- 
mined to rid himself of Christians and Mahommedans alike by 
inducing thorn to proceed to an island in tho lake, where he 
meant to leave them to starve. Tho plot was discovered, and 
Mwaiiga fled to the south of the lake, and Kmewa, his brother, 
was made king. The chiefs of tho rival creeds — English, French, 
and Ba-Islamu, as they were called — divided the chiefshi})s. 
The Mahommedans now formed a plot to oust the Christians, and 
treacherously massacred a number of their chiefs, and . . . 
then defeated their uuprei)ai'ed adhei-onts. Kiwewa, 2*^?*®** 
refusing to submit to circumcision, was (after migning 
three or four months) defeated, and expelled by the Ba-Islamu, 
who placed another brother, Kalema, on the throne, and began a 
fanatical propaganda, forcing the poasautiy to submit to the hated 
ciroumeision. The Briti&h and French i^tions, who had taken 
refuge in Ankole, oould not agree oven in their common exile, and 
nearly came to blows, but on tho spur of threatened famine they 
agreed to combine and to take back Mvranga as their king and 
strike a blow for supremacy in Uganda. Mackay opposed the 
return of Mwaiiga, but the priests supported it. In May 1889 
Mwanga, aided i>y tho traoer Stokes, approached Ugwda by 
water, and after several bloody battles captured the capital, but 
shortly afterwanls was again defeated, and Kalema and the Ba- 
Islamu reoccupiod Mengo. Appeals for help were sent to Mr 
Jackson, who had arrived on the east of the lake with a caravan 
of some 600 rifles, sent by the newly-formed East African Char- 
tered Coirqwny. He replied saying he would come if all expenses 
wore guaianteed and tne British fl^ accepted. Pi^re Lourdel, 
who was Mwanga’s chief adviser at this time, coonselled acceptance 
of these terms, imt Jackson only sent a flag and marched north- 
wards. l^tuming three months later, he found that Dr Peters, a 
German in command of a filibustering expedition, had pasM 
through his camp, read his letters, and, acting on the information 
thus obtained, had marched to Uganda, arriving in Fehmaiy 
1890, where with the aid of Lourdel he oonclud^ a j. - 
treaty which was kept secret from the British party, 
who repudiated it. The Boganda Christians Wore 
the arrival of Peters had again engaged the Mahomme- 
dans and driven them to the trontian of U^oro, 
where Kabarega gave them an a^lum and aid. llie posts of hon- 
our been divided between the rival factions. Peters* treaty 
bid liven fresh offrnoe and added to the disputes arising in Hie 
divinoii of the offices of state, and the faotioiia wore on the point 
offightiaffii Jaokaonanivedm Apifi with 180 gone (tho fooiaiiider 
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of his ondiodpSinsd robble haring mtttmiedX and presented a new 
treaty, which was refiised by the French. Feeling ran high, and 
Jackson withdrew his treaty, and, taking a oonpie of envoys who 
should bring back word whether Uganoa was to bo Frenoh or 
British, he left the country, Mr Qeo^ remaining with a score or 
so of mutinous porters. 

While these events were happening in Uganda, the Anglo-Gennan 
treaty of July 1890 had assigned U^da to Great Britain, and in 
f. Cwober 1890 Captain Lugard, then at Kiki^, half- 

* way between the coast ana the lake, received instruc- 
tions to go to Uganda. He had with him Messrs 
^ * Do Winton and Grant, some 50 Sudanese soldiers, 

and about 260 porters, armed for self-defence with cheap Snider 
carbines. Marching with hitherto unprecedented rapidity, ho 
entered Mengo on 18th December. Lugard, by introducing the 
names ** Protestant " and ** Catholic" — till then unknowu—and 
by insisting that all religion was free, endeavoured to dissooiaic it 
from politics, and urged that as Uganda was now under Great 
Britain, there could be no hostile French " faction. Tliis attitude 
was welcome to neither. The French x^iiiy were unwilling to 
acknowledge British suzerainty, oven though religion were ^uite 
free, for the diveigeuce between the factions was more political 
than religious, while the British faction were disappointed that 
Lugard would not help them to crush their rivals. For some days 
the position of the new arrivals on the little knoll of Kampala 
was very iirecarious, and an attack in force was nightly ex- 
pMted. Lugard's object was to obtain a treaty whmh would 
give him a right to intervene in the internal affairs of the country. 
The hostile Frenoh faction was much the stronger, since at this 
time the king (whom the whole of the jiagau party followed) 
was of that faction ; hut after some critical exiis^es the treaty 
was signed on 26th December. Lugaid then endeavoured to 
settle some of the burning disputes between the two factious 
relative to the division of lanas and cliiefships, Ac., and to 
gain the confidence of both parties. In tliia ho was to some ex- 
tent successful, and his ^xisition was greatly strengthened by tlie 
arrival in January 1801 of Captain mlliams, B.A., with a small 
force of Sudanese and a Maxim. The position, however, remained 
extremely critical, and tlie difficulties wore increased by the attitude 
of the missionaries of both Actions. In April Lugard, hoping to 
achieve bettor results away from the capital, led the combined 
factions against the Mahommedans, then raiding the frontier, whom 
he defeat^. Seeing tliat the situation in Uganda was impossible 
unless they had a strong central force, which the Gomjjany could 
not provide, Lugard and Williams had formed the idea of enlisting 
the Sudanese wlio had been abandoned by Emin and Stanley at 
the south of the Alberi Lake. Taking with him Kosugaiua, the 
rightful king of Toro, he traversed the north of Ankole, with 
which country he made a treaty, and jiassing thence through 
southern Unyoro, along the northern slopes of Buwenzori, reached 
Kavalli at the soutli end of Lake Allicrt, defeating the armies 
of Unyoro wl^o opjiosed his progress. He brought away with him 
8000 Sudanese men, women, children, and slaves. Some of 
these ho loft at tlie jiosts ho establish^ along southeni Unyoro. 
After an absence of six months from Ugaiidm Lugard reached 
the capital at the end of the year (1891) with 200 or 300 
Sudanese soldiers and two or three times that iiumlKir of fol- 
lowen. Meanwhile Williams, amid endless difficulties, with a 
mere handful of men had managed to keep the two factions from 
civil war, though fighting had actually occurred in Buddu and 
in the islands, which Ashe asserts to have been in xmrsuance of 
a plan to bring on war before the rotum of Lugard and the 
simultaneous arrival of a laige caravan from the coast. This 
plan miscarried, owing to the braveiy of the Protestants and the 
indefatigable efforts of Williams. 

After Lugard’s return a lull occurred till the coast caravan loft, 
when lawlessness again broke out and several murders were com- 
CMt Mr 22nd January the killing of a Protestant 

the capital (Mengo) produced a crisis. Lugaid 
* appealed to tlie king to do justice, but he himself was 
treated with scant courtesy, and his envoy was told that the 
Frenoh party would sack Kampala if Lugard interfered on behalf 
of the murdered man. Botli sides rushed to anus, and in spite of 
strenuous efforts on the jxirt of the British administrator to avert 
war (which at one time appeared to have succeeded), the French 
party, oonfideut of victory, determined to fight, and committed 
uesh outrages, and finally attacked the British who had assembled 
round Kam|)ala. Williams led a chaige and had a narrow escape, 
but the king and Froiich {larty were defeated and fled to the islaiids. 
The king and chiefs (except two ringleaders) were offered reinstate- 
ment, and they appeared anxious to aooept those terms, but the 
French bishop joined them in the islanos, and from that day 
all hopes of peace vanislied. Fighting was recommenced by a 
"French" atiiaok on "English’* oanoes, and Williams tliereupon 
attacked the island and routed the hostile faction. After this the 
"French** Mowly concentrated in Buddu in the south, tlie Pro- 
tsstsnte mli^ting thence. In this exodus the Buddu miasionaries 


and a Sudanese garrison, as well as Mr Bsgge, who bad gone south 
by water, had narrow escapes, but fortunately all arrived safely, 
williams then led asucoeasflil expedition against the Sese islanded, 
and went on to the south of the lake to obtain one of the young 
princes — theirs to the throne — ^who were at the French mission there? 
But the Fathers were hostile, and though Mwang^ was eager to 
acoopt Lu^rd’s offers of reinstatemeut, lie was a prisoner ui the 
hands of his jiarty. He succeeded eventually in escajiing, and 
arrived in Mengo 30th March (1892). A new treaty was made, and 
the British flag flew over the capital, while tlie French jiarty wore 
given a projiortion of chiofships and assigned the province of 
Buddu. These conditions they tliemselves said were liberal, nor 
could they have dared to assume their old iiosiiions throughout 
Uwinda. 

The Maliommedaus had all this time refrained from attacking 
the ca.pital as had been exiiected. They now clamotircd for 
recognition, and Lugard went to meet them, and after a somowliat 
precarious and very difficult interview, he succeeded in bringing 
back their king Mbogo to Kanixiala, and in assigning them three 
minor provinces in Uganda.^ 

Lugaid on his return to Uganda at the end of 1891 had received 
orders to evacuate with his whole force, as the Connmuy could no 
longer maintain their position in the country. A re- 
prieve till the end of 1892 followed, funds having been 
raised by the Church Missionary Society and friends. 

The lives of many Euroxieans wei e at stake, lor anarchy Ji*^**^*^^*©^ 
must follow the withdrawal, and it seemed imxwssiblc 
to rcpudiate the idedges to Toro, or to abandon the Bagauda who had 
fought for the British. In June 1 892, thenfforc, Lugard determincil 
to leave for England to explain the position of affuira and ujiiioaL 
apinst the decision for aliandoiimciit. IVilliams remaintd in 
Uganda, where the outlook was now fairly promising, and every efl'ort 
was made to reduce oxpeiiseK. On arrival in England Lugaru found 
that the British Government hod decided not to come to the hei|' 
of the ComjiaDy, and Uganda was to be left to its fate. A strong 
movement was set on foot for the ** retention of Uganda," and on 
10th December Lord BoselKTy despatched Sir G. Portal 
to re|M)rt on the best means oi dealing witli the country, * 

and a subsidy was given to the Com|>atiy to enable them 
to retain their trooxis there till 31st March 1893. Captain Mac- 
donald, who had been in chs.rge of a railw^ay survey to Uganda, 
was dirootod to inquire into tlio claims put forward by France 
fjr compensation for the priests. His re|)ort w'as set aside by 
the Government, wlio, however, in order to close the controversy 
with France, agreed to pay a sum to the French })riesU without 
admitting liability, and the Foreign Oflico published a categorioal 
rc])ly by Lugard to the ai cusations made. Portal and his staff 
reachea Uganda in March, and Williams left soon afteiwaids with 
the original troo^is of the Coriqiany, leaving Sclinrs Sudanese and 
Portal's largo escort in Uganda. By his tact, fearless hearing, and 
freedom from bias ho had, as before, during Lugard's absence pre- 
vented any fresh disturbances, though tlie Piotestanis had 
quarrelled among themselves. The country on Portal's arrival 
bore every mark of prosjierity and revival. By increasing the 
territory of the Bomou CatboficH, and giving them estates on the 
rood from Buddu to the ca])ital, Portal gave effect to projer.ts 
which the Protestants hod violently opposed. He added also to 
their chiofships, and on 1st April hoisted tlie British flag, madu 
a new trcaty with Mwaiiga, and sent Major Owen to enlist 
400 Sudanese from the Toro colonies. l!o recoin tnonded to 
Government the retention of Uganda, the ahandonmciit of Unyoro 
and Toro, and the construction of a railway half-way only to the 
lake. He dex>arted after two and a half months’ residence, leaving 
Macdonald in charge. 

Under Macdonald’s rdgime the Sudanese under Selim Bov began 
to consxnre against the British control. Selim Bey was deported 
to the coast. 

In November 1893 Colonel Golvilo arrived to take charge, and at 
once led the whole of the Bogandaarmy against Katiarega of Unyoro. 
Cajitain " Koddy ” Ow'en defeated tlie hostile army, firct colvUe*g 
in tlie south and later in the north, and the Uganda ^ccupatSen 
chiefs scattered the main body, while Colvile occupied 
the capital and built a line of forts from Uganda to ^ 
l^ke Albert, of which lie left Major Tlimstou in command. 
This officer fought a number of brilliant actions, and aided by 
Cnuiiingham, Vandelcur, Gi-nnt, and others, he overrau Unyoro 
and broke down all resistance. In August 1894 Uganda was 
declared a j>roiectorate, and at the end of the year (Jolvilo was 
invalided. Mr Jackson now took temporary charge, ])oiiding tlie 
arrival in Juno 1895 of Mr Berkeley, the first Administrator. 

At this time also it was decided to construct a mil way to 
Uganda, but work was not afjtually begun till December 1896. 
Peace seemed assured in Uganda : terniorial limits to rcligious 
teaching were abolislied, English Catholic jiricsts were added to 
the French Fathers, and the material progress of the country 

^ Since reduced to one. 
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was v«iy marked. Knropean tradore nettled in the oountiy, good 
pennanent houaea were built, i-oads were niade and kept in vopair, 
and many new industries introduced, chief among which were the 
expression of oil from various oil -seeds and the cultivation of coffee. 
IVeea were imported and land set aside for plantinc forests. The 
Bucceaa of these efforts at i)rogreas was largely due to Mr G. Wilson, 
C.B. The grant to the jirotcctorate stood at £49,000, and the 
staff, both civil and military, had been largely inct*eascd. 

In the middle of 1897, however, this era of peace was rudely in- 
terrupt^. Colonel Ternaii was acting commissioner, and Macdonald 
had returned to East Africa in command of an explor- 
ing expedition, for which Temaii had been orders to 
QitB97. guppiy 800 Sudanese. In June Wilson discovered a 
plot to revolt, and in July Mwanga fled to the south of Buddu and 
raised the standard of rebellion. The rebels were defeated Ijy 
Ternan, and finally disinsrsed bjr Grant, while Mwanga was maae 
a ]iriHoner by the Germans. Tenian, apparently ignorant of the 
disaffccLion of his men, now sent three companies to Macdonald, 
selecting those who had been continuously fighting in Unyoro, 
Nandi, and Buddu. This (uiused great discontent, which was in- 
creased by the fact that their pay was six months in arrears and 
their clothing long overdue. The men t(K> itisented the fact that 
their ]>ay was but a fifth of that given to Zanzibari coolies and 
to those of their own body enlisted in the adjoining protectorate. 
They were sore at again being sent on service without their wives, 
and complained of harsh treatment from their officers. Necessaries 
hod been delayed in the foolish attempt to import steamers from 
the coast before the railway was mode. At this moment Ternan left 
for England, and the civil chaii^ devolved UTJon Wilson, while 
Thruston became commandant of the troop ; but it was already 
too late to save the situation. The three com|)anies had joined 
Macdonald and at once put forwaixl their grievances, which they 
stated were unheeded ; and it is probable that the step taken to 
effect a solution were purpscly rnisroproseiited to the men by their 
native officera. Tliei'cnipii they left in a liody to state 
Suumnm ^ commissioner at the “Ravine 

mu iuy, station. ’* Here they were fii*ed upn by order of 
Captain Kirkjiatriuk, one of Macdonald’s offioers, who had ridden 
after them, and from that moment the insubordination became 
mutiny. Disregarding Jackson’s efforts to bring them to reason, 
they inarched imvai'ds Uganda, looting as they wont. Macdonald 
and Jackson followed with a force of Zanzibaris. Meanwhile 
Thruston— a man justly loved by his soldiera, in whom ho had 
complete confidence— -hurried to the garrison at Luba’s on the Nile, 
relying on his ])ersonal influence to control the men, and risking 
his life ill the heroic attempt. He and two other Euro|»ean8 were 
seized and made prisoners. On 19th October a battle was fought 
between the mutineera and Macdonald’s force, in which the former 
wore defeated, while Fielding was killed and two officers wounded. 
Tlie same night the Sudanese leaders, fearful lest their men might 
Bubiiiit, mumerod tiieir xirisoners, and sent letters to Uganda to 
incite their comrades to mutiny. Wilson, however, had already 
disarmed the troops in Kampala, who remained loyal, as also did 
Mbogo, the ex-king of tlie Baganda Mahommodaiis. A large Pro- 
testant army now went to the assistance of Macdonald, and from 
19th Ootolior to 9th January the siege of Luba’s continued, with con- 
stant skirmishes, in which the Rev. G. l^ilkington and Macdonald, 
junior, and many Bogaiida lost their lives. Early in Januaiy 
Mwanga cscapd from the Germans, and declaring himself a 
Mahommedaii reached Buddu with a large force, which Macdonald 
defeated with the aid of the Baganda army. He then disanned 
the Sudanese garrisons in Buddu. The garrisons in Unyoro (about 
600) and in Toro remained loyal. Meanwhile tlie Sudanese at 
Luba’s (immbciiug 600, with 200 Mahommedaii Baganda) esoapd 
in a Government dhow which they had seized, the containing force 
under Woodward lieing jKiwerlesa to sto}) them since Macdonald 
had taken tlie steamer to Buddu. The inutiiicoi's proceeded up the 
east liank of the Nile and crossed the river, making their way to 
Muruli. It appeared probable that if they reached that pint the 
Sudanese garrisons in Unyoro would revolt as well as the Ba- 
uda Mahoinmedans, and the last hope of the Kuropans would 
lost. I/Aving a small column to deal with Mwanga’a force in 
the south, and another with Kabai-oga, Macdonald foined Wood- 
waixl's force, now reinfoixed by 100 rifles under Hamson and 
by 160 Indian troop, as well as by Captain Austin’s contingent, 
laoutenant Scott was sent ahead to disarm the Unyoro garrisons, 
wliich he successfiiBy did. Macdonald came up with the enemy 
in the swamp of Lake Kioga, and after a couple of successful 
skirmishes returned to Kanipla, leaving Harrison in command. 
That officer, crossing a swamp suppsed to be impassable, attacked 
the ntbel stockade at Kaba^mbi, and carried it with great gal- 
lantry. The brave Maloney was killed and Lieutenant Osborne 
wounded, but the crisis was iiast. A lar^ number of Indian 
troops arrived early in 1899, and in May Colonel Martyr inflicted 
another heavy defeat on the mutineors at Muruli, while Fowler, 
Price, and Sitwell broke up the Mahommedana in the south. 
Mwanga, however, managed to get through and join Kaborega and 
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the rebels in the north. These were dealt with in a series of 
victories, but it was not till June 1899 that Colonel Evatt, I.S.O., 
had the good fortune to capture Mwauga and Kabarogo, who were 
deprted to the coast. Martyr at the close of the year under- 
took an expedition up the Nile, and extended the limits of the 
protectorate in that airection. The year had been a costly one, 
£829,000 being voted in aid. In the autumn of 1899 Sir Hany 
Johnston was sent out as Sjtccial Commissioner to Uganda^ being 
also ^ven the rank of commander-in-chief. By extensive le- 
organlsations, and in spite of having to cop with a rising in 
Nandi, his commission resulted in reduction of expenditure and 
increase of local revenue. He gave the kingdom of Uganda a 
definite constitution, settled the land question throughout the 
protectorate, and also the question of native taxation. By agree- 
ments entered into with the Speial Commissioner the natives of 
all the administered districts now pay hut and gun taxes as their 
contribution towards the upkeep of the protectorate. The armed 
forces and police of the jirotectorate were reorganized by Sir Ham 
Johnston, Colonel (afterwards General) Evatt, and Colonel A. H. 
Coles, llie marine deprtment (Government steamers on lakes and 
rivers) was placed under Mr C. W. Fowler, R.N. Mr J. F. Cunning- 
ham, who was secretary to the Speial Commission, was appintra 
secretary to the Uganda Protectorate. Sir Harry Joimston’a 
special commission teniiinated in the autumn of 1901, and he was 
sucicecdcd as commissioner by Colonel Sadler. 

In 1902 the Uganda railway, commenced in 1896, was finished. 
Its terminus is on Kavirondo Bay, Victoria Nyanza. It is some 
680 miles long, ascends in places to altitudes of 7000 and 8000 
feet (highest pint 8600 feet), but has only one tunnel. Its cost 
was about £6,000,000. 

Authokities.— Spkke. Diseovefi^ of the Sowreesofthe 
Stanley. Thrmtjgh the Dark C&niment^ and In Darkest Africa * — 
Wilson and Felkin. Uganda and the Egyptian Svdan, — Ashe. 
Two Kings of l^anda* — Colvilk. The Lamd of the Nile Springs , — 
Kollmann. The Victorian Nyanza, — Luoard. Our East African 
Empire, — ScoTT-ELLion’. A Naturalist in Mid Thom- 

son. Through Masailamd, — Ksltie. PartUion of Africa, — Dr 
Ansorge. Under the African Sun, — Sir Richard Burton. Lake 
Eegums of Central Africa, — Sir Samuel Baker. Albert Nyanza, 
— Emin Pasha. Journals (1886 edition : Sampson Low). — Count 
Teleki and Lieut. HOhnel. Lakes Rudolf and SUphanie, — Sir 
Harry Johnston. The Uganda Protectorate, — Government Blue- 
books (Africa) between 1885 and 1901. (h. H. J. ; F, D. L.) 

Ufflich, a district town of Bussia, in the govern- 
ment of Yaroslavl, on the right bank of the Volga, 45 
miles south-west of Bybinsk railway station. It was here 
that Prince Demetrius, son of John the Terrible, was 
killed in 1591 by order of the Begent Boris Qodunoff. 
The palace of Demetrius, two very old monasteries, and 
a cathedral dating from the 13th century, are still in 
existence. It has several steam flour-mills and pper 
mills, and manufactures of corn sacks and tea urns are 
common domestic industries. Sausages and hams are ex- 
ported in large quantities, and there is otherwise an active 
trade. Population (1897), 12,000. 

Ulst, North AND Soilthp are two islands of the 
Outer Hebrides, Scotland, lying between Harris and 
Barra, in the county of Inverness. North Uist is 75,431 
acres in extent, and South Uist 70,400 acres. Both are 
crofting islands, and contain a considerable proportion of 
gtK)d soil. North Uist contains the village of Lochmaddy, 
which is the centre of a large trade, having a fine natur^ 
harliour, and is the seat of a slieriflf court-house and of 
the Long Island combination poorhouse. The prishos 
of North and South Uist embrace a number of other 
inhabited and uninhabited islands, of which the principal 
is Benbecula (in South Ui§t parish), lying directly between 
them. Population (1891), 10,008; (1901), 9377. 

Uitenhagr^ ^ town of Cape Colony, 20 miles 
north-west of Port Elizabeth, with which it is connected 
by rail. This place, which was originally settled by the 
Dutch farmers spreading eastwards from Swellendam, has 
now become completely English, and is a thriving centre 
of agricultural industry, wi3i a population which increased 
from 3500 in 1887 to 5330 in 1891. A large number 
of the natives find employment in the mills scattered 
over the district, where vast quantities of wool from 
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the dieep farms of the eastern provinces are cleansed 
bj maohinery and forwarded for shipment at Port 
Mzabeth. The nei^bourhood, which is pleasantly laid 
out with running waters and shady avenues, attracts 
many summer visitors and wealthy permanent residents. 

UJaIn, a city of India, in the native state of Qwalior, 
on the left bank of the river Sipra and a branch of the 
Eajputana railway from Batlam, which has been extended 
to Bhopal (114 miles west) at the cost of Sindhia. 
It was the capital of ,Malwa in Hindu and Mahom> 
medan times, l)eing traditionally famous as the residence 
of Vikramaditiya. It is now a centre of the opium 
trade. In 1897-98 the exports of opium amount^ to 
3712 chests, i)aying a duty of Rs.20,58,800. Besides 
the Madhava College, there is a high school and a dis- 
pensary. Population (1881), 32,932; (1891), 34,691. 

UJvid6k (German, Nematz\ a municipal town of 
Hungary, in the county of Bdes-Bodrog, on the left 
bank of the Danul>e, opposite Petervdrad. Among its 
educational establishments the most im})ortant are two 
upper gymnasia, a. commercial academy, an upper girls' 
school, and the Servian educational society, “Matica 
Srbska." Its inhabittints carry on a brisk trade in fruit, 
vegetables, wine, and com. There is a silk spinning-mill, 
which employs 500 hands. There are twenty-four credit 
institutes. Population (1891), 25,180; (1901), 29,296. 

Ule&borr (Finnish, Oulu\ a government in the 
grand duchy of Finlaml, including a wide ttirritory to the 
north of Kuopio and nearly reaching Varaiigerfjord, taking 
in the high dreary ^datcau of LapoTiia (16,000 square 
miles) and the fertile plains of Osterbotton. It has a 
total area of 63,970 square miles, and its population, 
chiefly agricultural in Osterbotton and nomadic in 
La])onia, was, in 1899, 273,290 of vhom 136,462 
were women, and 22,126 lived in towns. The bulk of 
the inhabitants (99 per cent.) are Finnish, Immense 
spaces are covered with forests, and only 0*4 per cent, 
of the area is under culture. The ca])ital of the govern- 
ment is Uleaboko, a seaport on the Gulf of Bothnia, 
now connected by railway with TTelsingfora (498 miles). 
Its population in 1898 was 15,042, and it had a few 
tanneries, as well as^somo export trade in pitch, timber, 
butter (200 tons), leather, and hides. The other towns 
of the government are quite insigrdficant. 

Uinip a fortified town and bishop's see of Wtirtemberg, 
Germany, on the Danube, 58 miles by rail south-east of 
Stuttgart. The tower of the west fagade of the cathedral 
was completed in 1877-90 by Professor August Beyer, 
according to the original plans of Boblinger, and is with 
its 528 feet one of the loftiest towers in the world. There 
are new law courts, a hydropathic, a libniry, and an agricul- 
tural school. Being a river port, at the head of ofiective 
navigation on the Danube, Ulm has a brisk trade. Popu- 
lation (1895), 39,304; (1900), 42,860. 

UlverstOffli a parish and market town of the North 
Lonsdale parliamentary division of Lancashire, England, 
on the Furness Railway, 22 miles N.W. of Lancaster. It 
has, through its connexion with Morccarabe Bay by a 
ship canal of 1 mile in length, a thriving shipping trade 
in iron and slates. It has manufactures of hardware, 
boots, and paper. Population (1891), 10,015; (1901), 
10,064, 

ill war. See Alwab. 

Umtoalla, or Ambala, a city and district of 
Britii^ India, in the Delhi division of the Punjab. The 
city is 3 miles east of the river Ghaggar, 902 feet above the 
sea. It has a station on the North-Western Railway (1077 
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miles north-west of Calcutta), with a branch line to Kalka 
at the foot of the hills (39 miles), which is now being 
continued up to Simla. Population (1881), 67,463 ; 
(1891), 79,294 ; municij^al income (1897-98), Rs.49,929 ; 
death-rate (1897), 28 per 1000. Umballa owes its 
importance to a large military cautonment for all three 
arms, which -Wiis first established in 1843. The canton- 
ment, which lies 4 miles south-east of the native town, 
is well laid out, with broad roads shaded by trees. It 
contains a church, a club-house, several hotels, and 
English Bho].)s; two high schools; four printing-presses; 
Hindu, Sikh, and Mahommedan literary institutions. A 
inanici|>al water-supply has been constructed by means 
of a loan. 

The district of Umballa has an area of 2754 square 
miles. Population (1881), 1,032,744; (1891), 1,033,427; 
average density, 375 persons per square mile. In 1901 
the population was 816,110, showing a decrease of 21 
per cent. The land revenue and rates in 1897-98 were 
118.9,83,402, the incidence of assessment being 14 annas 
|K 5 r acre; cultivated area, 716,060 acres, of wliich only 
83,149 were irrigated, including 2759 frmn Government 
canals ; number of police, 867 ; number of schools (1896- 
1897), 246, attended by 9628 boys, being 10*2 per 
cent, of the boys of school-going ago; death-rate (1897), 
30*3 jjer 1000. The principal croj )8 are Avheat, maize, 
pulse, millet, rice, cotton, and some sugar-cane. It has 
one factory for ginning and i>ressing cotton. Two 
ojjposite corners of the district are \\aterod by tlu; Sir- 
hind and the Eastern Jumna canals. A portion is 
crossed by the main lino of the North-Western Railway 
and by the Dolhi-Umlxilla-Kalka railway, which have 
their junction at Uiribalki city. Tlio district sufiered from 
drought in 1 896-97, the maximum number of persons in 
receipt of relief being 5279 in March 1897. 

Umbriaf a territorial division of Italy, situated in 
the middle of the ]>oninstiln, between Tuscany and the 
Marches on the north and Rome and the Abnizzi on tho 
south, and comprising the one province of Perugia, with 
an area of 3748 square miles, and p()i)ulation (1881) of 
572,060, and (1901), 644,367. The surface is mountain- 
ous, but affords good pasture, and there are numerous 
fertile valleys, yielding wheat, maize, leguminous plants, 
vines, olives, and fniits. Lignite, colouring earths, pottery 
clay, and marble are the more important minerals. The in- 
dustries embrace the manufacture of silk, jute, and papcT, 
iron-works and engineering shoi>s, the j)reparalion of olive 
oil, sugar-refining, tho brotiding of silkworms, and tJie 
manufacture of majolica, woollens, and glass. Modem 
Umbria formed down to 1 860 a part of the States of tho 
Church, and since that date has }»elonge<l to the kingdom 
of Italy. Tlio most imjK)rtant towns are Perugia, Foligno, 
Terni, Si^leto, Orvieto, Rieti, Gu)>bio, Narni, and AssisL 
Perugia is the seat of a free university. 

UmeA a town of Sweden, capital of the county of 
Vesterbotten, 8 miles from the mouth of the Ume river, 
and 231 miles north by east of Stockholm by rail, being 
connected with tho trunk line to the north by a branch 
railway (19 miles) to Vannas. The town has been almost 
entirely rebuilt since a firo in 1888, its chief buildings 
being the residence of the provincial governor (1891), a 
fine church (1894), a handsome town hall (1892), a 
museum of antiquities, higher slojd school, seminary for 
female teachers, seamen’s house, and saw-mills. The port 
— vessels unload and load at Sandvik, near the river 
mouth — is entered and cleared by some 200,000 tons 
annually. Population (1880), 2818; (1900), 3883 

Umrawattea. See Ambaotl 
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yrere introduced by the Distribution of Seats Act, 1885, 
lehich divided the country anew into county and borough 
constituencies, and increased the total numl^r of members 
to 670. 

The number of members of the House of Commons representing 
•county, borough, and university constituencies respectively, and 
the number of registered electors in each class of constituency, 
according to a Koturn dated 20th February 1902, were as 


Member.. 

EKOLAND (466) AND WAI.B8 (30)— 

Eloctors. 

Counties . 


253 

8,097,516 

Boroughs 

. 

237 

2,348,840 

17,875 

Universities 


5 


Total . 

495 

5,464,231 

SCOTLA.ND— 

Counties . 

. , 

39 

389,404 

296,772 

Boroughs 

. e 

31 

Universities 


2 

20,0'i7 


Total . 

72 

705,203 

Ireland — 

Counties . 


85 

697,076 

Boroughs 


16 

119,491 

Universities 


2 

4,492 


Total . 

103 

721,659 

Grand total . 

670 

6,891,093 


The dates of first meeting and of dissolution, and the duration of 
recent Farliaments, have boon as follows : — 


When iiiei. 

Victoria. 

When dissolved. 

Duration. 

Years. Months. Days. 

5th March 1874 

23rd March 1880 

6 

0 

19 

29th April 1880 

18tU November 1885 

5 

6 

20 

12th January 1886 

26th Juno 1886 

0 

5 

15 

5th August 1886 

28th Juno 1892 

5 

10 

24 

4th August 1892 

8th July 1895 

2 

11 

5 

12th August 1895 

Srd December 1900 
Edward VI J. 

14th February 1901 

25th Soptembor 1900 

5 

1 

14 


The Speaker of the House of Coiiimons is appointod by vote of 
the House ; ho holds ofiice for the duration of the Parliament, 
but in a new Parliament the Speaker of the former is usually 
re-elected. 

The Executive Govomnient is carried on under the 
supervision of ministers of state, the heads of departments, 
and other dignitaries, the more important of 
united in the Cabinet. This body 
is unknown to the law, and neither the riumbt'.r 
of its members nor their officiis are definitely fixed. In 
recent years their number has varied from sixteen to twenty, 
holders of various offices having been included or excluded 
at the discretion of the head of the Administration. The 
first minister of the Crown, or Prime Minister, wlnwe 
position as such has no official recognition, is appointed 
by the King, usually on the advice of the retiring Prime 
Minister, to some dignified office, and he, having made 
choice of his colleagues, recommends them for appointment. 
Th«i offices which, cither singly or in various combinations, 
have been held by prime ministers in recent years are 
those of First Lord of the Treasury, Lord Privy Seal, 
Lord President of the Council, tht; Chancellor of the 
Exchequer, and the Secretary of State for Foreign 
Affairs. 

Tho First Lord of tho Treasury is nominally at the head 
of the Treasury Board, but takes no part in its work. 
Under him is the Chancellor of the Exchequer, who is in fact 
Minister of Finance, representing his department in tho House 
of Commons and providing for the adjustment of revenue and 
ox[>enditure. Other Treasury officials with political duties are 
the Financial Secretary, the Patronage Secretary, called the senior 
wdiip,** and three Junior Lords of the Treasury, called assistant 
“ whips.” The office of Lord President of the Council is mainly 
itii office of dignity. Tlie Privy Council, of which he is titular 
president, is a body usually containing about 230 members. They 
appointed for life, or for the life of the sovereign, so that at 


the accession of a new sovere^n the Council must be re- 
constituted. The duty of the Council is to advise the King 
on affairs of State, the Lord President being required **to 
manage the debates in Council, to propose matters from the 
sovereign at the Council Table, and to report to the sovereign 
the resolution of the Council thereon.” There are, in fact, no 
debates in Council, but the King by Orders in Council expresses 
his pleasure with respect to various administrative matters, such 
as government of colonies, grants of charters, the bringing of 
treaties into effect, and the regulating of defiartmoutal business. 
The Council has, besides, duties of a judicial or ^uast-judicial 
nature which it performs by committee or commission. For 
Ireland there is a separate Privy Council. Within the Cabinet 
also is tho Lord Chancellor, who has both political and judicial 
duties, is Bistaker of the House of Lords ny prescription, and 
Keeper of the Great Seal. Tho holdi-r of this ofiice must belong 
to the Church of England and abjure the doctrine of Tmn- 
substantiation. For Ireland there is a different Lord Chancellor, 
who also has a seat in the Cal)iiiet. Othc*r Cabinet ministers are 
the five Secretaries of Stale. FoivnuKst among these is the Home 
Secretary, wliOf»c duties have a wide scope. He attends to tho 
administratiouofcriiniiial justice, jioliee, and prisons, and through 
him tho King exerciser liis prerogative of mercy. Within his 
department is the supervision of lunatic asylums, reformatories, 
and industrial schools, and it is his duty to see to the lufalth of 
tlic community, OApecially of the classes enqdoyed in dangerous 
occupations. The Secretary for Foreign Affairs is concerned 
clii(diy with the policy of the eountry with respect to foreign 
countries. He conducts nc^gotiations with oilier states, his inter- 
course being earned on either through the representatives of 
foreign states in Great Britain, or through rejiresentatives of Gre.it 
Britain abroad. The Socretaiy ol‘ State for War is responsible 
for the. efiicienoy of the army. The heads of de^iartments in the 
War Ofiice advise him, and require hi*, apjiroval tor every change. 
In Parliament ho ha.s to ask annually for tiie eoiitinuaiiec of the 
standing army and for the money necessary for its maintenance. 
The Secretary for tho Colonies, liosides being the oflieial medium 
of communication with colonial governments, has administiMtive 
tl uties respecting Crown colonics, and on his adviiai the Crown 
may veto an act of a colonial legislature. The Secretary of State 
for India appoints the members of the Council of India, which 
under his direittion conducts tin* business of tlu* Indian Govern- 


mi nt transacted in the United Kingdom, and, sitting in Council, 
controls the expenditure of tlie Indian Government. In questions 
of policy towards foreign I'owirs or native states, and in matters 
rcqiiii’ing seerecy, he may proceed on his own authority and is rc- 
sjionsible to Parliament alone for his action. [For the functions 
of all oflicers of state not described herein, vitla art. State, Great 
Officers of, vol. xxii. p. 4.58 of 9th edition.] 

Within tho Cabinet is tho First Lord of the Admiralty, who 
has the general direction and supervision of all naval bu-sincbs. 
He is advised by four naval lords and a civil lord, each of whom, 
as tho head of a separate department of naval administration, is 
respondble to him. The presidents of tliree boards which never 
meet have also scats in the. Cabinet. The Board of Trade is 
technically a committee of the Privy Council, consisting of certain 
high digiiiUries, but the president, who is assi.stcd by a parlia- 
jiie.ntiiry secretary, is practically Minisfer of Commerce. Tho 
Board has a wide range of duties relating to trade, labour, 
shipping, harbours, railways, canals, fisheries, bankruptcy, and 
the preparation of statistics. Tho Local Government Board con- 
sists of tho Lord President of the Council, tin* Sceretarie-s ol State, 
tho Lord Privy Seal, the Chaiii cllor of the Exchequer, and a presi- 
dent, who, as tho Board never meets, in fact the head of his 
department. Tho duties of tlie Board relate to the administration 
of the poor law, sanitary works, vaeci nation, adulteration of food, 
pollution of rivers. It has control over the finance of the various 
focal aiithoritioH, and it audiU their aiJeouiits. For Scotland 
there is a separate Loc^al Government Boaril, of which the Secre- 
tai 7 for Scotland is president, and another for Ireland, under the 
iiresidency of the chief secretiry to the Ijord-Lie.utenaiit. The 
hoard of Agriculture, foi med in 1 889, consists of the Lord President 
of the Council, the principal Secretaries of State, the First Lord 
of the Treasury, the Chancellor of the Excluapier, the Cliamwllor 
of the Duchy of Lancaster, the Secretary for Scotland, and any 
others whom His Majesty may ajipoint. The Act which cieated 
the Board transferred to it certain powers and duties from the 
I’rivy Council and from tho Lind Commissioners for England. 
The Board exercises powers under Aets relating to tithe -rent 
charges, copyhold, enclosure of commons, alli)tment.s, and drainage 
and improvement of land. It is concerned also diseases of 
animals, destructive insects, and the inuzxling of dogs. ^ 
motes agricultural study, and collects and jiuhlislies agncidtural 
statistics and information. The Board ol Works and Public 
Buildings consists of a First Commissioned the Secretaries of 
State, and the President of the Board of Trade, 
meets. The First Commissioner is sometimes included in the 
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C»biji«t The dntiei of the Boerd ere to see to the peleoee end 
perks end each public buildinge os ere not assigned to the cere of 
other dejMirtmentB. The PostuiaBter-General is responsible for the 
working of the postal and telegraph systems, and for the various 
ftnaneiA systems managed by nis <lepartment. The Lord- 
Lieutenant of Ireland rej>resents the King and maintains the 
formalities of government in that island, the business^ of govern- 
ment being entrustetl to the department of his Ohiet Secretary, 
who roprcseiitH the Irish Govenimont in the House of Commons, 
and may have a seat in the Cabinet. It> theory, Ireland is 
governed through the Homo Oirtce, but in fact tne details of 
Irish administration do not pass through that office. The CMef 
Se(iretary ocmipies an important position, and in every Cabinet 
either the Lord -Lieu tenant or he has a seat. The first Secretary 
for Seotland was appointed in 1885, when the Scottish Office was 
created. To this doiMirtmont wore transferred duties formerly 
discharged by the English Homo Secretary and by the Scottish 
Lord Advocate. The Secretary for Scotland is not a secretary of 
State, but has a seat in the Cabinet. With the office of Chancellor 
of the Duchy of Lancaster there are nominally associated oo^in 
judicial and administrative duties, but this office is really a digm- 
iiod sinecure, reserved for statesmen whoso mesonco may bo desir- 
able at the deliberations of the Cabinet, Education Board, 
formed in 1900, has supervision of educational matters in England 
and Wales only. (See Enolamu and Walks.) 


The Imperial revenue, which for the financial year 
1880-81 amounted to £81,872,364, reached for th<j year 
1898-99 the sum of .£108,336,193, showing an 
amnet. about 32 per cent. This inertmso 

did not take place with perfect regularity, but the fluctua- 
tions were within comparatively narrow iiinita. In 1886- 
1887 the revenue amounted to £90,772,758, a sum which 
was not again reached till 1891-92, when the Exchequer 
receijits amounted to £90,994,786. The following year 
there was a fail of about £600,000, but since then the 
increase has boon continuous. 


The lul lowing table shows the Inifjorial revenue and expendi- 
ture ( Excliequer receipts and issues), with the amount of revenue 
])er head oi {Ktpulatiou of tlie United Kingdom, for various 
years : — 


Y*w 



Bovenue per 
Head of 
Foxmlatioii. 

81st M'livh. 

Uovenue. 

Expenditure. 

1881 

£81,872,364 

£80,938,990 

£'i 7 1 

1886 

89,581,301 

92,223,844 

2 9 9 

1891 

89,189,112 

87,732,856 

2 0 2 

1896 

101,973,829 

97,764,357 

2 12 2 

1899 

108,336,193 

108,150,236 

133,722,407 

2 13 11 

1900 

119,839,905 

2 18 7 

1901 

130,384,684 

183,592,264 

3 2 10 

1902 

142,997,999 

195,522,213 

... 


During the thirteen years 1887-99 there was, as a rule, a large 
annual surpliLs, amounting in the aggregate to £21,150,441. The 
largest surplus was that of 1895-96, amounting to £4,209,472, 
an i the only year in which there was a deficit was 1898-94, when 
the revenue receipts of the Exchequer were loss than the issues for 
expenditure by £169,430. In each of the years 1899-1900 to 
1901-02, however, owing to military operations in South Africa, 
there was a deficit. 

Tlio following statement shows the net receipts and the 
Exchequer receipts from the principal sources of revenue during 
the Hnaucial year ending 31at March 1902 


Soiircos of lievonuo. 

Customs 

Excise 

Estate duties, Ac 

Stamps (notd'ee stampt) . 

Land tax . . . 

House duty 

Income anu projierty tax 

Not 

Receipts. 

£31,046,869 

81,597.961 

14,250,827 

7,772,428 

775,219 

1,726,876 

86,378,700 

Bxchequer 

Bwdpta. 

£30,993,000 

81,600,000 

14.200.000 

7.800.000 
726,000 

1.776.000 

34.800.000 

Total tax revenue 

£122,548,675 

£12^,893,000 

Post Offioe 

Telegraph service .... 

Crown lands 

Interest on Suez Canal shares, Ac. . 
Miscellaneous (fee stamps, Mint, Ac.) 

£14.228,906 

8,490,598 

439,379 

869,634 

2,004,850 

£14,300,000 

3,490,000 

465,000 

869,634 

1,990,866 

Total non-tax revenue . 

"£^,032^ 

£21,104,999 

Total revenue . • 

£14Si58l7l^ 

£14%997im 


In the same year the Exchequer issues for expenditure charge, 
able against revenue to meet all requirements of the various 
services were as follows 


BnuicheB of Expenditors. 
National Debt services— 

Interest of fhnded debt . 
Terminable annuities 
Interest of unfunded debt . 
Management of debt . • 

Interest on war debt . 


XSPOBfiiture Issoeii. 

£16,076,028 

2,754,424 

814,751 

178,617 

8,866,718 


Total Debt services 


£21,685,531 


Other Consolidated Fun 1 services — 
Civil list . 


Annuities and pensions 
Salaries, Ac. 

Courts of justice 
Miscellaneous . 


£487,746 

258,708 

78,916 

515,428 

302,992 


Total Consolidated Fund services 


£28,829,321 


PaymentB to local taxation accounts • 
Supply services— 

Army 

Navy 

Civil services 

Customs and Inland Revenue . 

Post Oflice 

Telegraph service .... 
Packet service 


£1,153,892 


£92,642,000 

31.030.000 

30.500.000 

2.955.000 

9.240.000 

4.010.000 
762,000 


Total Supply services 


£171,039,000 


Total expenditure 


£195,522,213 


The gradual increase in the amount of revenue (Exchequer 
receipts) derived from customs, excise, estate, Ac., duties (mainly 
** death duties "), and stamps, is shown in the subjoined table. 
The death duties (probate, legacy, succession, Ac., duties), for- 
merly included under the head of stamps, became an important 
source of revenue in 1894-95, when a new estate duty, payable on 
the property of persons.dyirig after Ist August 1894, was imposed. 
The revenue from estate, Ac., duties given below is exclusive of 
the large share paid annually to local taxation accounts : — 


Tear euding 
8lst March. 

Customs. 

Exeiso. 

Estate, Ac., 
Duties. 

Btanips. 


£ 

£ 



1881 

19,184,000 

25,300,000 

£11,078,481 

1886 

19,827,000 

25,460,000 

11,590,000 

1891 

19,480,000 

24,788,000 

18,460,000 

1896 

, 20,756,000 

26,800,000 

£11,600,000 

£7,360,000 

1898 

1 21,798,000 

28,300,000 

11,100,000 

7,660,000 

1899 

1 20,850,000 

29,200,000 

11,400,000 

7,680,000 

1 1900 

: 23,800,000 

82,100,000 

14,020,000 

8,500,000 

1901 

1 26,262,000 

33,100,000 

12,980,000 

7,826,000 

1902 

1 30,993.000 1 

31,600,000 

14,200,000 

7,800,000 


Customs duties are levied on tobacco, tea, colonial and foreign 
spirits, wine, currants and dried fruits, cofiee, cocoa, chicory, and, 
since 1901, on sugar. In 1902 a duty was put on imported 
corn, meal, Ac., estimated to yield £2,650,000 annually. The 
diminution of customs receipts in 1899 was mainly caused by 
a reduction in the tobacco duties in 1898. These duties in 1881 
yielded £8,658,947, and in 1887, £9,867,186. In the latter year, 
however, the duty was reduced, and the receipts therefrom fell 
next yetir to £8,714,000, but then gradually rose till in 1898 
they reached the sum of £11,433,909. The reduction of duty 
maae in that year brought down the proceeds in 1899 to 
£10,994,000. In 1900 the duty was increased, and the proceeds 
in 1900-01 rose to £12,838,578, but in the following year fell to 
£10,567,706. 

The customs duty (countervailing the excise duty) on spirits 
yielded £4,581,520 (besides £208,987 due to local taxation 
accounts) in 1901-02. The revenue from the duty on tea 
amounted in 1900 to £4,628,946 ; in the following year the duty 
was increased, and the revenue therefrom rose to £6,264,515 in 
1901, falling again, to £6,792,966, in 1902. The customs duties 
on sugar, molasses, Ac., in 1901-02 yielded £6,899,224. The 
only export duty levied in the United Kingdom is that on coal, 
winch, from 19tn April 1901 to filst March 1902, yielded the net 
amount of £1,311,706. 

In recent years important changes have been made in the taxes 
which fall under the head of excise. In 1880-81 the duties on 
malt and on sugar used in brewing were abolished, 
but at the same time an equivalent beer duty was oxeiwm* 
impo^. In 1890, under the Customs and Inland Revenue Act, 
additional duties of 8d. per barrel on beer and Ckl. per gallon on* 
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•piritB wen impoeed, the prooeode of these taxes being assigned 
to local authorities. This step was in accordance with the system 
begun under the Local Qoyernment Act, 1888, by wliich English 
licences were transferred to county councils in England, a system 
which was extended to Scotland in the following year. (See Local 
Finance below.) In 1894 the duties on beer and spirits were 
increased ; in 1896 the duty on spirits was reduced. In 1900 both 
beer and spirit duties were increaaed. The revenue from the 
excise duty on spirits in 1881 amounted to £14,393,572 ; for some 
years it declined, but in 1891 it reached £14,770,730 ; in 1901, 
£19,206,690 ; and in 1902, £17,647,421. The beer excise duty 
in 1882 yielded £8,530,819 ; in 1891, £9,390,141 ; in 1901, 
£13,490,620 ; and in 1902, £13,276,073. The local taxation 
revenue from excise duty on spirits in 1902 amounted to 
£843,358, and on beer to £442,364. In 1901-02 the customs 
and excise receipts for Imperial and local revenue from spirits, 
beer, and wine amounted to the net sum of £38,475,160. 

After various changes had been made in the death duties,*' 
these taxes were in 1894 rearranged, and a new estate duty was 
imposed in substitution of probate and account duty and of the 
. estate duty formerly levied. The new duty is levied 
on the princi}>al value of all settled property passing 
* on death, at rates which vary from 1 jujr cent, on 
property from £100 to £600 in value, to 8 jjer cent, on estates 
valued at over £1,000,000. Including the share due to local 
taxation accounts, the ' net produce of this tax in 1901-02 
amounted to £13,908,490. The legacy duty yielded £3,133,588, 
and other duties, loss productive (including the succession duty 
amounting to £1,308,136), brought up the total proceeds of the 
death duties to £18,513,714. 

The incidence and rate of the properly and income tax have 
been changed several times in recent yerirs. Tip to 1894 the tax 
- was chargeable on iiicoiiiti.s of and over £150, with 

iflcoin abatement of £120 on incomes under £400. From 

* 1895 it was chargeable only on incomes above £160, 

while abatements were allowed of £160 on incomes not exceediug 
£400, of £150 on incomes above £400 but not above £500, of £120 
on incomes above £500 and not over £600, and of £70 on incomes 
al)Ovo £600 and not exceeding £700. The rate of the tax (which 
was 3d. per pound in 1878) and the amount of revenue which it 
bos yielded iu recent, years are given as follows ; — 


Year ending 81st March. Bate per £1. 


1881 

6d. 

1886 

6d. 

1891 

6d. 

1896 

8d. 

1899 

8d. 

1900 

8d. 

1901 

12d. 

1902 

I4d. 


Amount. 

£10,650,000 

15.160.000 

13.250.000 

16.100.000 
18,000,000 

18.750.000 

26.920.000 

34.800.000 


aationmi 
proportion 
of taxation 
yioM. 


The revenue from taxation in 1901-02, as adjusted 
to show, not the amount collecUid in, but that con- 
tributed by the three divisions of tlie United 
Kingdom, was as follows: — 


^ Revenue from 

England. 

Scotland. 

Ireland. 

Total. 

Customs ; 

Coal exported 
Spirits 

Bugar . 

Tea . . . 

Tobacco 

Wine . 

Various 

• 

§§§§§§ 

£414,000 

600,000 

574,000 

1,115,000 

95.000 

98.000 

£384,000 

688,000 

811,000 

1,098,000 

116,000 

90,000 

£1,812,0001 

4.682.000 

6.8011.000 

5.708.000 
10,568,000 

1.449.000 
944,000 

Total 

Excise: 

Spirits 

Beer . 

VariousS . 

. 

£23,617,000 

£2,981,000 

£3,137,000 

£81,047,000 

• 

11.935.000 

11.733.000 
423,000 

8,720,000 1,998,000 

568,000 , 975,000 

88,000 218,000 

17.648.000 

18.276.000 
674,000 

Total 

Estate, Ac., Duties 

Land Tax and House 
Duty* . . . 

Income Tax . 

Stomps .... 

£24.091,000 

12.083.000 

2.854.000 

80.063.000 

6.818.000 

£4,826,000 

1.411.000 

148.000 

8.645.000 

604.000 

£3,181,000 

641.000 

1,176,000 

816.000 

£31,598,000 

14.251.0003 

2,502,000 

85.879.0004 
7,772,0008 

1 Grand total 

. 

£98,976,000 

£18,115,000 

£8,451,000 

1 

1 


Tliese taxation revenues do not include the sums collected by 
Imperial officers for local authorities, amounting in 1901-02 to 


£8,314,000 for England, £1,082,000 for Scotland, and £261,000 
for li*eland ; total (including £73,000 contributed from other 
sources), £9,730,000. 

The national expenditure is incurred mainly on account of 
the national debt, the army and navy, and the civil - 
services. The oxjMjuditure for these purposes in every «*^*"®'* 
fifth year from 1881 and in 1899-1902 was as follows ; 


Year ending 
March 31 st. 

Nationni Debt 
Services. 

Army and Navy. 

Civil Service 
(excl. of J’ost-Gfllce 
and Collect, of Kev.). 

1881 

£29, .575, 264 

;e25,784,600 

£17,356,499 

1886 

23,449,678 

39, 538,. 593 

19,214,1.51 

1891 

2.5,207,000 

33,488,952 

17,732,664 

1896 

2.5,000,000 

1 38,341,000 

21,211,357 

1899 

2.5,000,000 

1 41,283,000 

23,403,853 

1900 

23,000,000 

; 69,81.5,000 

23,899,810 

1901 

19,83.5,489 

; 121,445,000 

24,854.407 

1902 

21,685, .532 

123,787,000 1 

31,928,790 


The exnonditiiTO on the debt seTvie,e8 in 1886 was abnormally 
low, and ou the other sorvic-os abnormally high. For that year the 
extinction of debt by means of terminable annuities (to the cajutal 
amount of £4,672,978) was suspended, and in Ibe military ox- 
})euditure there was included the sum of £9,4.51,000 on account 
of oi)oration8 in Egypt. In 1900 and 1901 the sinking iMiid Avas 
suspended and tlie army expenditure was increased owing lo the 
war in South Africa. 

After 1880 the cai>ilal of the national debt rapidly dimin- 
ished up to the time of the war in South Africa. The total 
reduction from 1881 to 1899 amounted to £138,681,876. . 

This great reduction was brought about by the caiicol- n**/*^* 
lation of £26,558,9.59 stock under the National Debt 
and Local Loans Act of 1887, and by redemption and other moans. 
From 1888 to 1899 the net decrease amounted fo £78,012,488, the 
annual average of decrease having boon over £7,000,000. The 
capital of the funded and of the unfunded debt, and the total, 
including the cajutal value of terminable annuities, i.s shown 
Iwlow 


Yenr 

(3 Bt April). 

Putuled Dol>t. 

' 

Unfunded Debt. 

Total (including ter- 
luinablo annuities). 

1881 

£709,078,526 

£22,077,600 

£766,144.461 

1886 

638,849,694 

17,602,800 

742,282,411 

1891 

579,472,C.s2 

36,140,079 

684,070,959 

1896 

589,146,878 

9,975,800 

648,474,143 

1899 

583, 186, .305 

8,133,000 

627,562,585 

1900 

552,606,898 

16,133,000 

628,978,783 

1901 

; 551,182,153 

78,132,000 

690,992,622 

1902 

609,587,248 

75,133,000 

747,876,000 


The increase of the funded debt and decrease of the unfunded 
debt shown for 1896 was due to the caiiccd lation of £13,000,000 
of unfunded and a corresponding addition to the funded debt in 
1893. In 1901-02 the funded debt was increased by £60,000,000, 
and between 1899 ami 1002 the unfunded debt was iiierca.scd by 
£67,000,000, owing to the war iu South Africa. By fbe ojicrations 
under the National Debt (lonver.sion Aet, 1888, tin* interest on 
the funded debt was U]) to 1903 at 2if per cent., except £31,394,670, 
which was at 2J per cent. Details of the capital of the d(;bt on 
Ist April 1902 (see also under National Dkbt) are given iu the 
subjoined stateraont : — 


Liabtlitiks— 

Funded debt . 
Tcrniinablo annuities 
Unfunded debt 


£609,587,248 

63,190,859 

75,133,000 


Russian-Dntch Loan Act, 1 891 • 

Barracks Act, 1890 
Telegraph Acts, 1892 to 1899 
Naval Works Acts, 1895 to 1901 . 
Uganda Railway Acts, 1896 to 1900 
Public Offices Acts, 1895 and 1897 
Royal Niger Company Act, 1899 . 
Military Works Acts, 1897 to 1901 
Land Registry Act, 1900 
Pacific Cable Act, 1901 . 


£747,911,107 

203,838 

2,425,349 

2,386,202 

5,4.56,450 

4,703,592 

949,927 

828,190 

2,626,835 

1.58,452 

793,444 


^ Of this amount £1,085,000 was collected in England and £227,000 
a Scotland. * As collected. 

* Including £186,000 from other auTces. 

2 Inoluding £495,000 from other auroes. 

* Indliiding £84,000 from other sources. 


Total liabilities . 

Estimated Assets— 

Suez Canal shares . 

Other asats .... 
Exchequer balances s.t banks 


£768,443,386 


£27,935,000 

726,856 

8,566,048 


650 UNITED 

The revenues annually provided for expenditi^ by local 
- , authorities for local purposes within the United Kinu- 

dom have rapidly increased in recent years. In the 
riMnce. 1880-81, 1890-91, and 1898-99 the receipts from 

all sources, including loans, were as follows : — 



1880-81. 

1890-91. 

1898-99. 

England and Wales 
Scotland 

Irelaml . 

United Kingdom . 

£63,867,043 

6,058,600 

8,872,249 

£88,543,947 

8,097,456 

4,499,500 

£91,492,027 

13,804,788 

5,242,042 

£63,797,892 

£71,140,903 

£110,538,857 


For England and Wales in 1898-99 the local government re- 
ceipts and expenditure wore as follows : — 


KeceiplH from 


Expenditure. 


Ratos . 

Water and lighting 
Renaymeuts . 

Tolls, licences, frc. 
Rents and sales 
Government con- 
tributions . 

Loans . 
Miscellaneous 

£ 

38,602,634 

9,487,255 

1,366,830 

5,799,823 

3,541,733 

11,836,682 

18,220,039 

2,637,131 

Poor relief . 

School Boards 

Town police, frc. . 
County police, frc. 
Harbours, frc. 
Highways, frc. 

Various 

£ 

11,286,973 

10,506,110 

61,883,586 

6,256,232 

6,206,830 

1,859,635 

5,602,455 

Total . 

91,492,027 

Total . . 1 

92,601,821 


Oontribiitions from Imperial funds t<iwttrd8 local purposes are 
made in various forms, but since the passing of the L^af Govern- 
ment Act, 1888, the most important grants are tiie proceeds of 
duties collected by Imperial ofticers and handed over to local 
authorities. In 1888 one-third of the probate duty was assigned 
to local authorities ; in 1889 the sliare was increased to oae-Tialf, 
and in 1894 tliis was exchanged for an equivalent share in the 
estate duty then imposed. 'Hie transference of the English and 
Scottish iicciKu; duties to local aiithorities took place under the 
Acts of 1888 and 18S9, and the additional beer and spirit duties 
were assigned in 1890. The Agricultural Kates Act, 1896, for 
England, and Acts of similar purpose for Scotland and Ireland, 
provided relief for agricultural ratepayers by means of payments 
from local taxation accounts, but the enactment as reganls Ire- 
land was roj)oalod by the Local Government (Ireland) Act, 1898, 
which supplied other means of relief. For the year 1901-02 the 
])aymonts to local authorities from the assigned duties were as 
shown below : — 


PutlOH. 

England 
and WhIoh. 

Hcotland. 

Indaiid. 

Unit«d 

Kingdom. 


£ 

£ 

£ 

£ 

Additional beer and 





spirit duties 

1,184,8.56 

1.56,505 

133,958 

1,475,319 

Liceiict's 

3,560,736 

373,533 

3,929,269 

Probate and estate 



dutieM 

3,556,166 

497,816 

255,529 

4,309,501 

Total . 

8,296,748 

1,027,854 

389,487 

9,714,089 


The system of making advanei^s from state funds for local x)ur- 
poses which had i^rown up under various Acts of Parliament was 
sot on a new basis by the National Debt and Local Loans Act, 
1887. In the early part of tho 19th century loans had been made 
for local purposes out of Exchequer balances, and of these tho out- 
standing amount on 81st March 1887 was about £18,000,000. To 
meet the increasing demand for advaiice.s, recourse was had in 1876 
to the creation of unfunded debt, and of the amount so created 
there remained in 1887, £14,150,000. An Act of 1879 made the 
savings banks doiK)8its available for such advances, and of tlmse 
moneys the amount outstanding in 1887 was £9,468,718. The 
outstanding advances at tliat date thus amounted to ^6,618,713. 
Of this amount, £36,526,057 was regarded as recoverable ; and 
under tho Act of that year stock to an equivalent amount was 
created for the purpose of local loans. Tho advances from 1792 
to 1901 for public works amounted to £153,929,114, of which in 
1900 there remained outstonding £54,861,299. 

The total debt of the local authorities in England and Wales 
in 1897-98 amounted to £276,229,048. This debt had been in- 
curred for tho purpose of carrying out x>ennanent improvements, 
the most important having been waterworks, the outstanding 
amount for which was £49,795,662 ; harbours, piers, docks, 
fro., £85,171,968 ; highways and streets, £34,445,784 ; schools, 
£29,064,152 ; sewerage, £28,646,920 ; msworks, £19,247,026. 
The looid debt of Scotland at the end of the same year amounted 
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to £44,855,588, and the debts of certain classes of local anthoritici 
in Ireland, in respect of loans, amounted to £11,122,824. 

In the Post Office Savings Bank the number of de- 
positors’ accounts and the amount deposited have increased 
threefold, and within the same period there smrlMgB 
has been a substantial addition to the amount sad 
of the deposits in the trustee savings banks, waaiMr. 
though in the number of their depositors there has not 
been a corresponding increase. 

The following statement shows the number of deposit accounts 
open at the end of 1881, 1891, and 1900 in the Post Oifice Savings 
Dank and in tho trustee savings bauks in the whole of the United 
Kingdom, and in England and Wales 



1 Post Office Bank. 

' Trustee Banks. 

Year. 

; United 

1 Kingdom. 

BngUnd and 
Wales. 

United 

Kingdom. 

En^nd and 

1881 

1 1891 
‘ 1900 

2,607,612 
> 5,118,395 
j 8,489,983 

2,410,946 

4,723,929 

7,686,317 

1,532,486 

1,510,282 

1,625,023 

1,184,627 

1,079,066 

1,078,706 


The total amount received from and paid to depositors in the 
Post Office Savings Hank in each of those years, and the amount 
due to depositors at the end of each year (exclusive of Govern- 
ment stock held for dex>ositors), were : — 


Your. 

. 


United 

Kingdom. 

England and 
Wales. 



Received . 

£12,694,146 

£11,685,867 

1881 


Paid. 

10,244,287 

86,194,496 

9,482,725 



Due . 

83,771,412 



’ Received . 

22,993,050 

21,170,281 

1891 


Paid. 

19,019,855 

17,674,047 



Due . 

71,608,002 

66,018,228 



1 Received . 

43,662,412 

38,231,372 

39,596,852 

1900 


Paid. 

34,851,883 



[Due . 

135,549,645 

122,365,193 


In the trustoo savingH banks the amounts similarly received, 
paid, and due were as follows 


Year. 


United 

Kingdom. 

England and 
Wales. 



Rec.eived . 

£9,227,816 

£6,611,249 

1881 


Paid . 

10,210,640 

7,636,178 



Duo . 

44,140,116 

35,204,605 



Received . 

9,253,470 

6,039,149 

1891 


Paid. 

11,089,693 

7,839,277 



Duo . 

42,875,565 

31,066,149 



[ Received . 

12,247,672 

7,177,591 

1900 


Paid. 

13,448,957 

7,988,990 



[Duu . 

51,455,917 

82,680,718 


In 1880 began tho system of purchasing Government stock to 
limited amount for depositors in savings banks. The amount of 
stock so purchased and standing to tho credit of depositors at tho 
end of 1881, 1891, and 1900 was as follows : — 


Year. 

Post Office Bunk. 

Trustee Banks. j 

United Kingdom. 

United 

Kingdom. 

England and 
Wales. 

1881 

1891 

1900 

£738,967 

5,087,765 

10,468,290 

£124,668 
1,282,23S 
1,366,617 1 

£109,291 

1,126,916 

1,203,558 


The total .savings (deposits, interest, and stock) held by th» 
savings banks of the United Kingdom at tho end of 1900 thuo 
amounted to £198,839,869, exclusive of a considerable sum repre* 
senteii by contracts for immediate or deferred annuities. 

The annual return relating to trustee savings banks for the year 
ending 20th November 19<^ shows that there were in England 
on that day 146 such banks, with altogether 1,088,702 accounts^ 
open, and in Wales 11 with 18,558 accounts. Their number is 
decreasing, and eve^ year a large amount of cash is transferred 
from them to the Post Office Sank. Seven English and four 
Welsh counties have now no trustee banks, and eight English and 
six Welsh counties have only one each. The counties where th^ 
are most favoured are Lancashire, where, in November 1900^ 
832,618 depositors had £11,804,985 standing to their credit p 
Middlesex, 141,490 depositors, with £8,081,459 to their credit^ 
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the West Biding of Yorkshire, 93,019 depositors, with £2,970,265 
to their credit; the East Riding, 72,892 depositors, with 
£1,816,419; Devonshire, 64,080 depositors, with £1,886,316; 
KorthumWland, 88,959 depositors, with £1,545,874 ; Cheshire, 
28,778 depositors, with £1,027,647. 

While tne amount of the savings of the working olasses gives a 
fair idea of the general prosperity of the country, the revenue 
derived from income tax, and the annual value of 
ifloome property and profits as assessed for the purpose of that 
tax, afibrd a surer indication as to the condition of the 
national wealth. The rate of the tax has varied considerably, 
and changes have been made in its incidence for the purpose of 
affording relief, but the'^net produce for each i)enny of the tax, 
though fiuctuating, has on the whole largely increased. The 
net produce per t>enny of tax in the United Kingdom for the 
years specified was as follows : — 


Tear. For each Penny. 

1881 . . £1,866,636 

1886 . . 1,980,39.^1 

1891 . . 2,215,856 


Year. For each Penny. 

1896 . . £2,033,162 

1899 . . 2,284,000 

1900 . . 2,364,000 


A comparisou of the assessed values given for various years is 
complicated by the numerous assessment changes which have been 
made, notably by the substitution of one-third of the annual 
value in respect of the occupation of lands and tenements for the 
full value. In consequence of this reduction, the assessed value 
under Schedule B, which for the United Kingdom in 1896-96 
stood at £55,471,734, fell in 1896-97 to £18,496,701, the fall with 
respect to England and Wales having been from £39,428,803 to 
£13,160,528. The total annual value of property and profits 
assessed in various years was as follows 


Year. 

Unitod Kingdom. 

England and Wales. 

1881 . 

. £585,223,890 

£493,583,819 

1886 . 

. 629,855,022 

533,038,774 

1891 . 

. 698,407,549 

597,265,843 

1896 . 

. 709,051,556 

605,849,674 

1899 . 

. 758,571,709 

6.53,686,806 

1900 . 

. 788,023,603 

678,742,789 


The annual values of lands, tonemonts, Ac., assessed UTider 
Schedule A were for the United Kingdom, in 1881, £187,598.346 ; 
in 1891, £199,299,608 ; in 1900, £228,383,906. For England and 
Wales the corresponding values wore in 1881, £164,711,410 ; in 
1891, £166,966,061 ; in 1900, £191,112,811. The property under 
this schedule consists almost entirely of land and houses, and the 
increase in its assessed value is the more remarkable when the 
large decrease in the value of agricultural land is considered. 
Hie annual assessed values of lands and of houses respectively 
in 1881, 1891, and 1900 were for the United Kingdom and for 
England and Wales as follows : — 


Year. 

United Kingdom. 

England and Wales. | 

Lands. 

Houses. 

Lands. 

Houses. 

1881 

1891 

1900 

£ 

69,291,973 

67,694,820 

52,814,291 

£ 

117,465,877 

140,584,063 

174,430,501 

£ 

51,599,428 

41,378,589 

37,110,545 

£ 

102,417,104 

123,721,189 

153,193,414 


The fall in the annual value of land as assessed under Schedule A 
was for the period 1881-1900 equivalent to 23 per cent., while 
the rise in that of house property was at the rate of 48 per 
cent. Even more important are the indications of prosjjonty 
supplied by the assessments under Schedule D, which comprises 
professional earnings and gains from trade and from the working 
of railwi^B, mines, Ac. The assessed values of 8U(*h profits in the 
United Kingdom and in England and Wales for various years 
were as follows : — 

Teara. United Kingdom. England and Wales. 


1881 

1886 

1891 

1896 

1899 

1900 


£255,355,909 

289,423,738 

351,590,691 

351,672,687 

412,410,291 

432,541,278 


£219,996,536 

249,457,490 

306,854,829 

306,199,331 

357,834,541 

874,947,879 


The increase during the period 1881-99 thus exceeded 69 per 
c®nt of the value in 1881. 

In a paper published in 1878 Sir Robert Giffen discussed the 
mwth of capital in the United Kingdom down to 1875, and, 
following the same method in a paper iiublished in 1889, ho 
®*timatM the capital value of the property and profits assessed 
to income tax, and of those not assess^ to income tax, in 1885 
Jt £10,037,036,000. The manner in which this reeult was ob- 
tained is shown in the subjoined table : — 



Inoome. 

Yean* 

purchaae. 

Capital. 

Assessed to inoome tax : 

Under Schedule A — 

£1000 


£1000 

Lands .... 

65,039 

26 

1,691,818 

Houses .... 

128,469 

15 

1,926,886 

Other profits . 

Under Scliedule B . 

Under Schedule 0 — 

Ihihlic funds (less home 

877 

30 

26,310 

65,223 

8 

521,864 

funds) 

Under Schedule D— 

Mimss, quarries, iron- 

21,096 I 

25 

527.400 

works 

10,801 

4 

43,204 

Gasworks 

5,026 

25 

125,650 

Waterworks . 

3,260 

20 

66,200 

Canals, Ac. . 

3,546 

20 

70,920 

Fishings, markets . 

1,208 

20 

24,160 

Other public companies . 
Foreign and colonial 

34,789 

20 

695,780 

securities . 

9,859 

20 

197,180 

Railways in U.K. . 

33,270 

23 

931,560 

„ out of U.K. 

3,808 

20 

76,160 

Interest paid out of rates 

.5,041 

26 

126,025 

Other profits . 

1,435 

20 

28,700 

Trades and professions . 

36,096 

16 

541,440 

Total 

Not assessed to income tax : 
Trades and professions 

428,833 


""7,619,751' 

omitted .... 
Income of non-income tax 
payers derived from 

8,179^ 

16 

108,285 

capital .... 
Foreign investments not 

67,000 

5 

335,000 

in Schedules 0 and D . 
Movable proj)erty not yield- 
ing income (furniture, 

60,000 

10 

600,000 

Ac.) . . . . 

Government and local 


... 

960,000 

property 

... 


500,000 

Grand total . 

554,012 


10,023,036 


Since 1 880 the normal effective strength of the army 
lias been largely increased. The following 
figures show the average strength of the regular 


army at home and abroad in tho years 

named : — 

Year. 

Btrorigth. 

Year. 

strength. 

1881 . 

. 188,798 

1897 . 

. 219,283 

1886 . 

. 203,805 

1898 . 

. 226,027 

1891 . 

209,699 

1899 , 

. 238,739 

1896 . 

220,742 

1900 . 

. 383,037 


Recruits are enlisted (with few oxnoptioiiH) lor short service, 
usually seven years with the colours ami five in tlic reserve, but 
the periods diner for different branches of service. 

The recruits approved for tlie regular army in the last four 
years were enlisted as follows : - 


In 

ises. 

1899. 

1900. 

1901. 

England .... 

28,584 

80,119 

36,5.53 

88,906 

Wales .... 

1,207 

985 

1,063 

1,251 

Scotland .... 

3,921 

4,387 

6,323 

5,164 

Ireland .... 


3,987 

4,040 

8,778 

Total . • 


39,508 

46,979 

44,099 


The numbers in the different arms of the militia and volunteorn, 
1902-03, were stated as follows ; — 


Artillery . 

Militia. 

19,0.54 

Volunteera. 

62,918 

Engineers . 

2,352 
. 109,412 

19,687 

Infantry . 

270,786 

Channel Isles, Ac. 

6,002 

sjiVs 

Medical . . • 

. 919 

Total 

. 137,739 

346,769 


The enrolled yeomanry in 1902 number ed 17,407. 

1 Couiiirising £960,000 not included in the capitalization. 
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The i m on M tM in the cost of tho army is shown by tho following 


figures : — 


Tsar. 

Expenditure. 

1881 . 

, £14,680,762 

1886 . 

, 17,027,084 

1891 . 

. 17,650,023 

1896 . 

18,459,800 


Tear. Expenditure. 

1899 . . £19,999,700 

1900 . . 48,552,900 

1901 . . 01,505,900 

1902 . . 02,262,000 


For 1902-03 the estimnted expenditure amounted to the net sum 
of £69,310,000. The e <pondituro on st-ilf, regimental, and reserve 
pay was put at £18,910,400; on militia pay at £1,881,000; cn 
yeomanry and volunfoer pay at £1,872,000 ; on transport and 
remounts at £11,242,000 ; on provisions and forage at £16,066,000 ; 
on clothing at £3,970,000 ; on warlike stores at £8,832,000 ; on 
works, buildings, /cc., at £2,190,000. On the non-effective 
services iiie expenditure (half pay, pensions, &c.) was put at 
£3,728,000. The vast increase in the army estimates was caused 
by the military operations in South Africa. (See Aumieh). 


Thu actual fighting strength of the navy and the 
number of vessels completing and building on 
Ist January 1901 was as follows : — 



CoTiiplete 
for fcJea. 

Launched 

and 

completing. 

Building or 
projeetra. 

Battleships, Ist class . 

14 

7 

8 

„ 2nd class 

12 



,, 3rd class 

11 



Armoured oruisers 

6 

8 

6 

Protootod (iruisers 

1 126 


2 

Torpedo guiil>oats, Ac. 

33 



,, destroyiirs 

96 

’i 

12 

,, boats, Ist clasH 

11 


4 

,, ,, 2nd chiHs . i 

! 



,, kIiIjih . . . 1 

2 * 

... j 



Besides the completed vessels named above, there were 
23 obsolete or coast defence l)attleship8, 95 tliird class 
torpedo - boats, and many miscellaneous vessels of little 
account for fighting purposes. 

The number of oOicors, soamon, and marines provided for in the 


estimates for 1902-03 was 
Sea service — 

Olhcers and men for the fleet . . . 88,691 

Coast guard 4,200 

Marines 19,589 

Other services (training, &c.) — 

Officers and men 1,730 

Pensioners 1,288 

Boys 6,786 

Marines 216 

Total . . . 122,500 

In February 1902 the shi))s in commission were distribu 
follows 

Mediterranean and Red Sea .... 54 

Ohannel squadron 13 

North America and West Indies ... 14 

South-east coast of America .... 3 

l^acifio 8 

Capo Colony and AVost Coast of Afirica . . 17 

Kast Indies 10 

China 41 

Australasia 12 

Reserve squadron ...... 49 

Cruiser squadron 6 

Surveying 7 


' Total ... 234 

In bonsidoration of subsidies amounting annually to £63,200, the 
Admiralty had up to 1 902 a right to the servioes of 18 vessels, called 
** reserve merchant cruisers,*’ belonging to the Cunard Company, 
the Peninsular and Oriental Compai^, the White Star lino, the 
Orient Company, the Royal Mail Steam Packet Comjpany, the 
Paciflo Company, and the Canadian Pacific Railway Company ; 
and these oompanies held SI other vessels at the disposal of the 
Admiralty without Airther subsidy. In Ooto^r 1902, owing to the 
formation of the Atlantic Shipping Trust, new arrangements were 
' made, involving a special subsidy to tbc Cunard Line, for which 
see under Steam-ship Limes. 

The Royal Naval Reserve oonsists of offioera and men (fisher- 
men and others) to the number of 27|780, who when qualified 


receive annual retainers and are drilled periodioallv in 9 drill 
shipe, stationed at as many ports on the ooi^ts of England and 
Second. There are two gunboats also provided for the training 
of reserve offioera The following statement illustrates the increase 
in the cost of this service 


Tear ending 
81st March. 

Expenditure. 

Year ending 
Slat March. 

Expenditure. 

1881 

. £10,511,840 

1899 . 

. £24,068,000 

1886 

. 12,660,509 

1900 . 

. 26,000,000 

1891 

. 14,125,858 

1901 . 

. 29,520,000 

1896 

19,724,000 

1902 . 

. 31,030,000 

1897 

. 22,170,000 



(See also Na^ 

nm and Admibalty Administbatiom.) 


The mineral production of the United Kingdom in 1900 
reached a total value of £135,957,676, of which 
£121,652,596, or over 89 per cent., represented 
the value of the coal output, and about 3 per minlaig. 
cent, that of the output of iron ore. The weight 
of the more important minerals produced in 19^00 and 1901 
was as follows : — 


Description of Minerals. 

Coal 

Iron ore . 

Slate 

Sandstone 
Clays 
Chalk . 

Other limestones 
Salt. 

Igneous rocks , 

Oil shale 
Tin ore (dressed) 

Leail ore . 

Gravel and sand 
Zinc ore . 

Gypsum . 

Arsenic . 

Copi>er ore and precipitate 
Barytes . 

Wolfram . 

Strontium sulphate 


1900. 

Tuna. 

225,181,300 

14,025,208 

58.5,859 

5,019,874 

14,049,694 

4,373,331 

11,905,477 

1,861,347 

4,634,301 

2,282,221 

6,800 

32,010 

1,837,202 

24,675 

208,038 

4,081 

0,488 

29,456 

9 

9,121 


1001 . 

Tons. 

219,046,946 

12,276,198 

488,772 

5,115,675 

14,161,877 

4,328,844 

11,180,579 

1,783,056 

5,049,312 

2,354,356 

7,288 

27,976 

1,9.58,929 

23,752 

200,766 

3,361 

6,792 

27,618 

21 

16,651 


Gold ore, manganese ore, and uranium ore are produced in 
small quantities, and the list of minerals worked in the United 
Kingdom includes alum, clay and shale, pbosphaie of lime, chert, 
and ilini. 

From the ores comprised in the table given above metals were 
obtained in 1900 in quantity and value as fuUow's 


Description of Motal. 

(Quantity. 

Value at Average 
Market Price. 

Iron 

tons 

4,666,942 

£19,596,910 

Till 

ft 

4,268 

587,869 

Load . 

9t 

24,364 

418,960 

Zinc 

|» 

9,066 

188,578 

Aluminium . 

1} 

560 

72,800 

Copper 

99 

765 

69,995 

Silver . 

OZ. 

190,8.50 

22,465 

Sodium 

tons 

250 

81,000 

Gold . 

oz. 

14,004 

62,147 

Total 

, 

. . . 

£21,030,719 


The inspection of mines is provided for under the Coal Mines 
Regulation Aots, 1887-96, the Metalliferous Mines Regulation Act, 
1872, and the Quarries Act, 1894. The United Kingdom is 
^vided into 13 districts, two of which are in Scotland, while Ireland 
is united with one of the English districts. For the purposes of 
the Coal Mines Acts, and of those of the Metalliferous Minos and 
Quarries Acts, the districts are in general the same, but in some 
cases the areas ditier, and one district is constituted only for the 
purposes of the last-named Aots. Under the Coal Mines Acts 
are not only coal mines, but mines of stratified ironstone, shale, 
and fireclay. All mines not under these Aots are under the Metal- 
liferous Mines Act. A quarry, as defined by the Act of 1894, is a 
place (not a mine) in which persons work in getting mineral, and 
of which any part is more than 20 feet deep. 

The total number of persons employed in and about all the 
mines of the United Kingdom in 1901 was 889,178, of whom 
806,785 worked at 3397 mines under the Goal Mines Act, and 
82,448 at 781 mines under the Metalliferous Mines Act Of the 
806,785 persons working at the mines under the Coal Mines Act, 
647,822, or abont 80 per cent, were employed below gromid* 
Of the 158,193 surface workers^ 5195 or 8*3 per oent, w«e 
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Itoudes. At the mines under the Metalliferous Mines Act, 
18,804 persons, or nearly 58 per cent., wcurked below ground, and 
of the 13,630 surface workers, 308, or noai'Iy 2*9 per cent., were 
femades. At the quarries under the Quarries Act there wore 94, 188 
persons employed, of whom 59,968 worked inside the actual pits 
or excavations, and 34,220 outside. 

The number of mines under the Goal Mines Act in the United 
Kingdom, the number of persons employed under ground and 
above ground, and the number of deatns from accidents in every 
fifth year from 1881 were as follows : — 


Year. 

Mines. 

Persons employed. 

Deaths 

from 

Accident. 

Under 

ground. 

Above 

ground. 

Total. 

1881 

3847 

399,387 

96,090 

495,477 

954 

1886 

3391 i 

428,862 

96,108 

519,970 

953 

1891 

8439 

536,091 

131,892 

667,983 

; 1005 I 

1896 

3385 

567,026 

135,658 

692,684 1 

i 1025 1 

1901 

3397 

647,822 

168,913 

806,735 

i ^101 1 


In 1901 at the coal and other mines there were 21 explosions of 
fire-damp or coal dust, causing 125 dc.iths ; 460 falls of ^ound, 
causing 482 deaths ; 65 accidents in shafts, causing 75 deaths ; 
the undorground accidents from explosives, haulage, machinery, 
Ac., numTOTod 255 and caused the death of 272 jiersons, while on 
the surface 151 persons were killed in 150 accidents. 

Coal . — The production of coal in Great Britain, though marked 
by iluotuation, has on the whole largely increased since 1881, and 
in 1901 the output was 42 per cent, greater than that of 1881. 
The quantity extracted in every fifth year from 1881, with the 
value, was as follows : — 


Year. 

Quantity. 

Tons. 

Value. 

1881 

. 154,184,300 

£65,628,827 

1886 

. 157,518,482 

88,145,930 

1891 

. 18.5,479,126 

74,099,816 

1896 

. 19.5,361,260 

57,190,147 

1901 

. 219,046,945 

... 


Of the coal output of the United KingdoTii in 1900, 159,325,402 
tons, valued at £83,884,411, wore raised in England, and 
82,618,935 tons, valued at £19,649,968, were raised in Wales, 
so that the coal production of England and Wales together 
constituted, in quantity and value, 85 per cent, of the whole. 

In the various coal-producing counties of England and Wales 
the quantity raised in 1900 and its value at the pit’s mouth were 
as follows ; — 


Chester 
Cumberland . 

Derby 
Durham 
Gloucester . 

Lancashire . 

Leicester 
Momiiouth . 

Northumberland 
Nottingham . 

Shropshire , 

Somerset 
Stafford • 

Warwick 
Westmoreland 
Worcester . 

York . 

Total England 
Brecon 
Carmarthen * 

Denbigh 
Flint . . 

Glamorgan . 

Pembroke . 

Total Wales 

Total England and Wales . . 191,933,360 £103,531,1 82 

^ns it appears that of the coal raised in England in 1900 
the county of Durham contributed 22 per cent., Yorkshire 17 
per cent., Lanoashire 16 per cent., Stafford and Derbyshire each 
shout 9 per cent., and Northumberland 7 jjer cent., while of the 
seal raised in Wales 85 per cent, was contributed by the county 
of Glamorgan. 

While die annuid output of coal has largely increased, the 
quantity annually exported has more than oouoled since 1875. 
Indnding ooko ai^ ^tent fuel expressed in the equivalents in 


Quantity. 
Tons. 
699,111 
2,022,327 
15,243,031 
34,800,719 
1, .578, 386 
24,842,208 
2,106,343 
9,818,829 
11,514,521 
8,026,177 
780,420 
1,046,792 
14,222,743 
2,957,490 
940 
806,739 
28,247,249 

159,314,365 

440,682 

1,333,880 

2,447,092 

662,523 

27,686,768 

48,140 


Value. 
£367,212 
932,377 
8, 002, .591 
17,939,771 
1,02.5,951 
1.3,367,925 
1,140,936 
6,891,297 
.5,928,539 
4,708,45.5 
409,720 
693,500 
7,179,573 
1,577,328 
564 
369,755 
14,34.5,730 

£83,881,224 

237,586 

709,317 

1,407,078 

.380,951 

16,886,152 

28,884 


32,618,995 £19,649,968 


coal, and also the coal supply shipped by steamers engaged in 
the foreign trade, the quantity exported was for various years as 
follows ; — 


Year. 


Tons. 

Year. 

Tons. 

1876 . 

« 

. 20,053,209 

1896 . 

. 44,586,811 

1881 . 

• 

. 25,049,928 

1898 . 

. 48,266,609 

1886 . 

. 

. 30,362,575 

1899 . 

. 55,810,024 

1891 . 

• 

. 40,120,861 

1900 . 

. 58,40.5,087 


Of the ox^wrts in 1900, 8,635,030 tons went to Franco, 5,98.5,161 
to Germany, 5,336,157 to Italy, 4,485,416 to Sweden and Norway, 
3,229,294 to Russia, 2,125,493 to Denmark, and 1,971,121 to 
Egypt. 

lro %. — The annual output of iron ore in the United Kingdom 
has docreasod both in quantity and value since 1881. The ligurob 
are as follows : — 


Year. 

1881 

1886 

1891 

1896 

1897 

1898 

1899 

1900 


Quantity. 

Tons. 


Value. 


17,446,065 
14,110,013 
12,777,689 
13,700,764 
13,787,878 
14,176,938 
14, 461, .330 
14,028,208 


The iron ore raised in the 
show'n in the subjoined table 

Cuniberland 
Derby . 

Devon . 

Durham . 

Gloucester 
Lancashire 
Loioestor 
Lincoln . 

Monnioulli 
NorthainjUon 
Nottingliani 
0.xford and Rutland 
Shropshire 
SomerbCt 
Sfaflord . 

W’arwick 
Wiltshire 
Worcestershire 
Yorkshire 

Total England 
Carnarvon and Deni 
Flint . 

Giaiuorgan 

3’oUl Wales 
Scotland . 

Ireland . 

Total United Kingdom 


£6,201,068 
3,51.3,515 
8,355,860 
3,150,424 
3,217,795 
3,406,628 
3,89.5,485 
4,224,400 

various counties in 1900 was as 


high . 


'I'OUH. 

1,103,430 
2,8.36 
354 
19,124 
9,885 
630,361 
750,708 
1,924,898 
13,335 
1,622, .539 
23 

237,340 
26,133 
6,139 
1,084,797 
25,911 
66,821 
6,808 
5, .5.50, 677 


Viiliu*. 
£962,274 
992 
1,859 
7,167 
4,113 
446,077 
80,242 
229,456 
4,000 
171, .570 
6 

23,719 

19,600 

1,450 

414,589 

2,037 

36,038 

2,244 

1,385,998 


13,072,118 £3,794,825 
489 384 

677 232 

6,252 3,126 

7,418 £3,692 

849,031 408,713 

99,611 17,670 

14,028,208 £47224,400 


The number of furnajuis in blast, and the (juantities of )»m-iron 
obtained, ore smelted (including imiwrtod ore;, ami coal used were 
for various years as follows ; — 


Year. 

Fumacos 
in biasl. 

Pig-iron 

obtained. 

Ore smoUed. 

Coal used. 



TllIlH. 

Tons, 

Tons. 

1881 

565 

8,141,449 

20,249,263 

17,297,483 

17,484,990 

1886 

399 

7,009,754 

14,249,716 

15,878,711 

i 1891 

376 

7,406,064 

18,518,192 

; 1896 

373 

8,659,681 

21,204,284 

17,114,374 

1 1897 

880 

8,796,465 1 

21,372,013 

17,662,430 

1898 

i 378 

8,609,719 ! 

20,958,167 

17,196,438 

1 1899 

411 

9,421,435 

22,820,302 

19,061,318 

‘ 1900 

403 

8,959,691 

22,100,774 

18,742.(122 


Hie iron-works in operation, the furnaces in blast, and the 
pig-iron made in the various counties of England and Wales in 
1900 are shown in the first table over leaf (fractions allowing the 
proportion of the year fiirnaces were in blast). The total number 
of existing furnaces in 1900 was : in England 466, in Wales 42, in 
Scotland 106 ; total, 604 ; so that 33 per cent, of the number 
stood unused. ^ 

In 1888 the imports of iron ore amounted to 3,562,071 tons, 
in 1898 to 5,468,396 tons, in 1899 to 7,064,678 tons, in 1900 to 
6,297,953 tons, in 1901 to 5,648,888 tons. In 1901, 4,749,933 tons 
were imported from Spain. 

S. IX. — 70 
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Works in 

Foxnaoes in 

Pig-Iron 


operation. 

blast. 

made. 




Tons. 

Cumberland 

12 

26A 

856,851 

Derby and Notts 

18 

48* 

661,028 

Durhvn .... 

8 

80 


Lancashire 

7 

24* 

729,074 

Leioester and Lincoln 

6 

19 

888,746 

Monmouth 

7 

13* 

324,261 

Northampton . 

7 

18* 

247,908 

Shropshire 

Stafford .... 

8 

24 

4 

88* 

89,177 

696,807 

Wilts and Worcester 

4 

4 

74,309 

Yorkshire 

27 

83* 

2,427,185 

Total England 

118 

298* 

7,218,968 

Wales .... 

12 

19* 

683,868 

Scotland .... 

19 

86* 

1,166,886 

Total United Kingdom • 

149 

403* 

8,959,691 


Lead . — ^The quantity of lead ore produced within the United 
Kin^om is now less than one-half of the output of 1877» and the 
total value only one-fourth of what it then was. In 1 877 the out- 
put amounted to 80, 850 tons, valued at £1, 123, 952. The quantity 
and value of the output for various years was as follows : — 


Year. 

Quantity. 

Tons. 

Value. 

1881 . 

. 64,702 

£656,725 

1886 . 

. 53,420 

471,296 

1891 . 

. 43,859 
. 49,069 

356,783 

1896 . 

303,398 

1900 . 

. 32,010 

349,094 


The most productive counties are Flint, Durham, Derby, and 
Denbigh ; the ore obtained in the Isle of Man is increased in 
value by the quantity of silver it contains. The output of ore, 
the quantity of lead and of silvur obtainable ft'om it, and the 
value of the ore in 1900 wore as follows : — 



Lead Ore. 

TiOad ob- 
tainable. 

Silver 

obtainable. 

Value of 
Ore. 


Tons. 

Tons. 

Ounces. 


England . 

13,817 

10,306 

43,788 

£130,632 

Wales . 

12,503 

9,800 

67,948 

147,981 

1 24,067 

Scotland . 

1,839 

1,432 

10,003 1 

Ireland . 

8 

6 

36 1 

1 76 

Isle of Man 

3,843 

2:820 

66,077 1 

1 46,488 

Total . 

32,010 

24,364 

187,852 

1 £349,094 


Tmi.-— T he annual output of tin ore, which in 1878 amounted 
to 15,045 tons, valued at £530,737, full to 12,898 tons in 1881, 
though the value in that year rose to £697,444. During the 
years 1882-92 the average output was over 14,000 tons and its 
average value about £770,000, but in 1893 a decline began, as 
shown by the following figures : — 


Year. 

Tin Ore. 
Tuus. 

Value. 

1893 . 

. 13,689 

£637,063 

1895 . 

. 10,612 

370,630 

1696 

. 7,663 

259,928 

1897 . 

. 7,120 

254,218 

1898 . 

. 7,380 

288,325 

1899 

. 6,392 

440,509 

1900 

. 6,800 

523,604 


Tin ore is obtained flrom thirty-five mines and six quarries in Corn- 
wall, and from refuse sand and mud on the shores and streams. 
The two mines which are worked in Devonshire are unimportant. 

Capper . — Like others of the less imjK>rtant mining industries, 
oopp^ mining in the United Kingdom has declined. In 1881 
the output amounted to 52,556 tons, in 1891 to 9158 tons, in 
1893 to 5578 tons. During the last few years (owing to a rise in 
the price of the metal) the output has slightly increased. The 
ore fs obtained mostly firom six mines in Cornwall and Devon- 
shire. Copper precipitate is taken from water pumped up from 
old oop|)er mines on rarys Mountain, in Anglesey. 

Zme . — Zinc ore is obtmned chiefly ftom mines in Cumberland, 
Wales, and the Isle of Man. In 1881 the output reached 35,527 
tons, valued at £110,048 ; in 1891 the output was only 22,216 
tons, but its value was £113,445. In 1897 the quantity was 
19,278 tons, and the value £69,134, but in 1898 the price had 
risen so that the output of 23,552 tons was worth £117,784. In 
1900 the output of 24,675 tons was worth £97,606. 

Chid . — Gold mines have been worked continuously in Merioneth- 
shire since 1888. In that year the output of auriferous quarts 
amounted to 3844 tons, vmuod at £27,300, and yielding 8745 


ounces of ^d worth £29,982. The annual output and value of 
ore and gmd have been as follows : — 


Year. 

Ore. 

Value. 

Gold. 1 Value. 

1895 

1897 

1898 

1899 

1900 

Tons. 

18,266 

4,517 

708 

3,047 

20,802 

£16,584 

6,282 

1,158 

10,170 

42,925 

OuDoes. 

6,600 

2,032 

395 

3,827 

14,004 

£18,520 
7,185 
1,299 
12,086 
52,147 1 


In 1900 there were five productive mines belonging to as many 
odhipanies. It should be noted also that from imported cupreoua 
iron pyrites, copper, gold, and silver arc extracted at thirteen 
metal extraction works in Groat Britain. From 386,858 tons of 
burnt ore in 1900 there wore obtained 13,925 tons of copper, 1777 
ounces of gold, and 309,486 ounces of silver. 

Various Minerals . — The production of phosphate of lime (oopro- 
lites) in the counties of Bedford and Cambridge amounted in 1884 
to 51,866 tons, valued at £108,976, but had fallen in 1900 to 
620 tons, valued at £1085. Sodium is produced at Runcorn. 
Cheshire. Alumina, produced from clay in Antrim, is despatohed 
to Foyers, near Inverness, where alumimum is extracted by means 
of electricity generated by water-power. 

Tho most important of the textile industries of Great 
Britain is cotton manufacture. The quantities of raw 
cotton imported, exported, and retained for 
consumption for various years since 1880 were 
as follows : — 


Year. 

Imported. 

Exported. 

Retained. 

1881 

1886 

1891 

1896 

1899 

1901 


1b 

207,710,608 

197,858,080 

182,008,064 

183,823,808 

283,932,768 

204,465,856 

lb 

1,471,357,776 

1,617,186,720 

1,812,877,248 

1,571,066,448 

1,342,314,176 

1,625,244,208 


In 1890 there were in tho United Kingdom 2538 cotton factories, 
of which 935 wore for spinning only, 990 for weaving only, 438 
for both spinning and weaving, and 175 for other oporaMons. 
The number of spindles was: for spinning, 40,511,934, and for 
doubling, 3,992,885. The })Ower-loomB numbered 615,714. In 
1890 there were 528,795 persons employed in cotton factories, 
208,187 male and 320,608 female, in 1899 the total number 
employed was 526,107, of whom 328,406 were females. Of the 
197,701 males employed, 51,059 wore under eighteen years of age. 
Of the total number of workpeople, 496,296 were employed in 
England and Wales, 29,002 in Scotland, and 809 in Ireland. In 
the cotton manufacturing districts in England the numbers 
were : Lancashire, 408,090 ; Cheshire, 34,289 ; West Riding of 
Yorkshire, 35,209. 

The extent of tho woollen and worsted manufactures of the 
United Kingdom is indicated by tho following table showing the 
imports and exports of wool and the quantity retained for use in 
various years : — 


r 

1 Year. 

Imports. 

Exports of 
imported Wool. 

■■ - 

Retained. 

1 

1h 

450,141,735 

596,470,995 

720,014,070 

718,637,253 

668,817,315 

692,374,231 

lb 

265,583,927 

312,000,380 

884,224,666 

334,691,803 

292,937,192 

294,213,768 

1b 

184,557,808 

284,464,615 

335,789,414 

383,845,450 

375,880,123 

398,160,468 


The number of factories, spindles, and looms employed in the 
woollen, worsted, and shoddy induatries in 1890 was as follows 



Factories. 

Spindles. 

1 

Power- 


Spinning. 

Doubling. 

looms. 

Woollen 

Worsted 

Shoddy 

1788 

768 

125 

8,107,209 

2,402,922 

94,404 

299,798 

669,328 

691 

61,881 
67,891 
2,284 j 


In these industries 301,556 workpeople were employed in 1890 ; 
the number in 1899 was 256,425, of whom 106,207 were males 
and 150,218 females. Of the males, 24,217 were under 18 years 
of age ; of the females, 39,268. Of the total numher, 224,879 
were employed in England and Wales, 28,223 in Scotland, and 
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3828 In Ireland. The distriot where woollen manofactureB are 
mnoipally carried on is the West Riding of Yorkshire, where 
the workpeople in 1899 numbered 187,079. In l^ncashire their 
number was 10,746. 

The number of Hax, hemp, and jute factories, and the number 
of their spindles and power-looms in 1890, are given as follows : — 



1 Spindlea 

Power-looms. 

48,714 

516 

14,107 

j Spinning. 

Doubling. 

Flax 
Hemp . 
Jute 

857 ' 1,184,813 

105 41,724 

118 268,165 

61,521 

11,949 

11,874 


In these industries there were employed in 1890, 162,965 work- 
{)eople; in 1899, 156,705. Of the latter number, 49,068 were 
males and 107,642 females. Of the males, 15,369 were under 
■eighteen years of age ; of the females, 24, 583. Of the total number, 
16,907 were employed in England and Wales, 72,841 in Scotland, 
and 67,957 in Ireland. Of those in Scotland, 48,662 were in 
Forfarshire and 13,369 in Fife. Of those in Ireland, 38,331 
worked in the county of Antrim, and 12,654 in Downi 
In 1890 there were in the United Kingdom 628 silk factories, 
with 846,575 spinning and 182,778 doubling spindles, and 11,464 
power-looms. The number of workers in the silk factories in that 
year was 41,277 ; the number in 1899 was 35,461, of whom 10,324 
were males and 25,137 females. Of the males, 2255 were under 
eighteen years of ago. Of the whole number, 33,196 were 
•employed in England and Wales, 2194 In Scotland, and 71 in 
Ireland. Of the English workers, 9882 were in the West Riding 
of Yorkshire, 7114 in Cheshire, and 2991 in Lancashire. 

In the manufacture of hosiery in 1890 there were 2.57 factories, 
employing 24,838 workp<'ople. In 1899 the number of workers in 
this industry was 35,464, of whom 18,677 were in Leicestershire. 
In 1890 there wore 408 lace fimtorios, employing 16,980 workers. 
In 1899 there wore 17,005 lace workers, of w&mi 8188 were in 
Nottinghamshire and 4724 in Derbyshire. Other textile industries 
are the jdaiting or weaving of horse-hair, elastic, and cm'oanut 
fibre, employing in all 9403 workers in 1899. Elastic is woven 
chiefly in Leicestershire, and eo(!oanut fibre in Sutlblk, 

Factory Acts ,’ Factory and Workshop Acts passed in the 
years 1878-97 have extended the insjiection of factories and work- 
shops, and have made the regulations for their management more 
stringent. Provision has been made against inaanit<iry condi- 
tions, overcrowding, danger from ma(’hiiicry, from fire, and from 
unhealthy conditions in j»ro(ies8es of manufticture. The number 
of hours a day during which women or young |»cople may Iw 
•employed has been prescribed, and the registration of accidents is 
required. Regulations are laid down for the notification of acjci- 
dents to the Goveinment insj>ector8 and, in the case of the more 
serious accidents, to the certifying surgeons as well. In 1896 the 
number of factories of all descriptions under the Acts was 160,948 ; 
in 1897, 178,756. In 1896 the persons employed numbered 
4,483,800 ; in 1897, 4,398,983. The following figures sliow the 
number of accidents notified to certifying surgeons and the 
number (including those) notified t(» insijectors : — 


Notified. 

1S94I. 

1897. 

1898. 

To surgeons 

14,433 

16,987 

19,227 

To inspec.tors . 

83,557 

40,474 

67,562 


^e increase in the number of notifications seems due, not to 
increase in the number of aceideiits, but to the extension of 
factory inspection. 

See article Firukutks. 

The following table shows the value of the total im- 
ports, the exports of British produce and manufactures. 
Commerce imports and exports (including 

exports of foreign and colonial produce) for 
cecent years : — 


Ye*r. 

Imports. 

Es^rts of British 
Produce, Ac. 

Total Imports 
and Exjiorts. 

1881 

£397,022,489 

£234,022,678 

£604,105,264 

1886 

349,863,472 

212,725,200 

618,822,935 

1891 

435,441,264 

247,235,150 

744,554,682 

1896 

441,808,904 

240,145,551 

738,188,118 

1899 

485,035,583 

264,492,211 

81 4, .570,241 

1900 

523,075,163 

1 291,191,996 

877,448,917 

1901 

621,990,198 

280,022,376 

869,854,466 


The proportion of imports and exports per head of 
population of the United Kingdom was : — 


Year. 

Imports. 

Exports of British 
Produce. 

Total Imports 
and Exports. 

1881 

£11 

7 

4 

£6 

14 

0 

£19 

17 

5 

1886 

9 

12 

8 

5 

17 

2 

17 

0 

10 

1891 

11 

10 

5 

6 

10 

10 

19 

4 

0 

1896 

11 

3 

11 

6 

1 

8 

18 

14 

1 

1808 

11 

14 

1 

5 

16 

2 

19 

0 

6 

1809 

11 

19 

2 

6 

10 

5 

20 

1 

8 

1900 

12 

15 

9 

7 

2 

4 

21 

9 

0 


The merchandise most largely imported consisted of food- 
stufEs (corn, flour, bacon, hams, butter, sugar, tea), raw 
materials for manufactures (chiefly cotton and wool), wood 
and timlier, and manufactured silk ; while the chief exfKirts 
are cotton, woollen, and linen manufactures, iron and steel 
manufactures and machinery, and coal. 


In the calendar years 1899 and 1900 the 
imports wore ; — 


liiipcrls. 

(lorn and flour 
Bacon and liams 
Butbor . 

Sugar . 

Ton . 

Haw cotton . 
Wool (with yarn) 
Wood and timber 
Silk manufactures 


i8ue. 

£58,087,692 
14,494,102 
17,213,516 
19,163,502 
10,620,007 
27,672,899 
26,957,616 
25,676,988 
16, 108, .596 


values of the chief 


nm. 

£58,942,390 

15,995,778 

17,450,436 

20,350,147 

10,686,910 

40,982,594 

25,015,160 

29,071,227 

14,281,250 


Tlie chief ex)>orts of the produce and mamifactures of the 
Thiited Kingdom were : — 


Exports. 

Cotton maiiiifac.tures— 

1600. 

1000. 

Piec.e goods, unbleached . 

£16,327,646 

£16,188,504 

,, ,, bleached 

12,502,838 

13,232,873 

„ „ dyed or printed . 

22,028,581 

22,961,179 

9,626,504 

Other cotton goods . 

8,629,977 

Cotton yarn .... 

8,058,866 

7,741,129 

Total . . . . 

Wotdlen manufactures — 

£67,Ti77908 

£69,750,279 

Woollen tissues 

£5,275,691 

£5,806,279 

Worsted tissues 

6,250,541 

6,467,750 

Tapestry, blankets, carfiots, Ac. 

3.262,938 

3,308,125 

6,123,349 

Woollen yarn . . . . 

6,721,792 

Total .... 

£21,510,962 

£21,805,503 

Linen mamifacjturos — 



Piece goods . . . . 

Other linen goods 

£3,795,056 

£3,851,616 

1,277,736 

1,372.979 

Linen yarn . . . . 

909,066 

934,201 

Total . . . . 

Iron and steel — 

"£6^981,858 

£6,168,796 

Pig and jmddled 

£4,785,244 

£5,994,306 

Bar, bolt, Ac 

1,229,088 

3,127,474 

1,54.3,143 

3,192,067 

Railway 

Wire (not telegraph) 

886,347 

904,142 

Tin i»lato8 . . . . 

Hoops, sheets, ]ilates 

3,168,614 

3,976,796 

4,978,351 

4,355,709 

Ca.st and wnmght . 

5,779,381 

6,328,154 

Old iron 

388,322 

369,322 

Steel and maiuifac.tures . 

4,380.860 

4,706,394 

Total iron and steel 

£28,101,049 

£31,992,676 

Machinery 

Coal, cinders, and fuel 

£18,372,184 

fl8,167,784 

£23,093,250 

£88,61 9,8&6 


The annual value of tlio iraiwrts into the United Kingdoin lias 
largely increased, but tliere has been no corresjionding increase in 
that of the ex|)ort8 of British jjroduce and manufactures. Many 
industries which foniiorly wore mainly in British liarids have 
iweii dovclo})ed on the continent of Europe, in America, and in 
the East, and the resulting comiiiorcial conijietition will doubtless 
become keener. The value of the niamifactured cotton gjwds 
(exclusive of yarn) exported from the United Kin.i^do?ii in 1881 
amounted to £65,924,478, an amount which has not again been 
reacihed. TTie corresponding value in 1897 w^as <»iily £54,048,633, 
but rose in 1900 to £62,009,160. The value of the woollen and 
w' 4 >rstcd manufactuTCB exported in 1881 amounted to £18,l28, /o6, 
in 1889 to £21,324,892, but in 1900 to only £15,682,1.54. In 1881 
iron and steel goods were cxf»orted amounting to £27,590,908, in 
1890 to £31,566,387, in 1894 to £18,688,763, and in 1900 to 
£31,992,675. The exportation of coal has steadily increased. In 
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1881 the value of the shipments to foreign countries aniountod to 
£8,786,950, in 1891 to £18,895,078, and in 1900 to £38,619,856. 

The following tables show the value of the imports from the 
mnnoipal British possessions and foreign countries into the United 
Kingdoni, and of the exports of the produce and manufactures of 
the United Kingdom to the principal British possessions and 
foreign countries in 1901 

‘ Imports. 

£27,391,734 
84,852,986 


20,387,330 

2,280,580 

10,093,250 

4,476,652 

6,112,304 

602,841 

4,263,171 


British possessions 
IndU . . 

Australasia 
British Xortli America 
West Indies and Oiiiana 
Cape Colony an<l Natal 
Ceylon . 

Straits Settlements . 

Hong Kong 
Other })()Hsessiuns 

Total . 

Foreign countries-— 

United States . , . £141,015,466 

yrancf} .... 61,213,424 

Germany .... 82,207,214 

Netherlands . . . 32,871,843 

Btdgiuni .... 24,666,081 

R»8»ia .... 21,903,674 

Sweden and Norway , 15,352,063 

Spain .... 14,040,184 

Denmark. . . . 14,234,102 

Argentine Ropublio . . 12,414,863 

Egypt .... 11,905,046 

Tufkoy .... 5,838,556 

Chile .... 4,313,095 

Italy .... 8,38.3,858 

Portugal .... 3,305,150 

Hraxil .... 4,957,m 

China (excluding Hong Kong) 2, 1 16, 1 19 
Rumania. . . . 3,993,970 

Gree<io .... 1,465,985 

A«Htria .... 1,191,294 

Japan .... 1,8.30,290 

Peru .... 1,813,506 

Philippine Islands . . 2,701,810 

Java .... 212,222 

Cuba .... 88,070 

Uruguay .... 474,601 

Oth<ir countries , . 6,325,814 


Total . 

(iraiid total 


Exports. 

£84,978,126 

27,013,778 

8,148,695 

2,471,629 

17,154,380 

1,584,914 

3,203,611 

2,012,726 

7,675,743 


£110,450,748 * £104,788,401 


£18,393,883 

16,472,068 

23,573,785 

9,089,149 

8,156,203 

8,673,381 

7,099,985 

4,827,110 

8.616.223 
6,751,6.32 
6,314,867 
6,881,976 
3,230,837 
7, 612, .562 
1,710,829 
4,152,091 
6,773,599 
1,023,103 
1,679,138 
2,141,185 

8.1.32.223 
991, .350 
862,711 

2,028,473 

1,217,945 

1,322,968 

11,906,746 


£416,416,492 £175,233,975 


£.526,867,240 ’ £280,022,376 

The customs rovonuo oolloctod in tlic three divisions of the 
United Kingdom in 1900 and 1901 was as follows : - 

li’OO. 1<)01. 

England and Wales . £20,762,353 £20,228,335 

Scotland . , . 2,305,269 2,990,814 

Ireland .... 2,249,113 2,342,038 

United Kingdom . £25,306,725 £31, 561, W 

Of the cu.stoms revenue in 1901, about 42 per cent, was collected 
at the port of London, 68 jier cent, at London and Liveriwol, and 
73 percent, at live ports. As customs duties are levied on few 
articles, the amount received at different jiorts i.s not proiwrtional 
to the volume of their trade. The following list oomiirises the 
names of all tlic ports or places in the United Kingdom w'hcro the 
customs receipts amounted to £150,000 in 1900 or 1901 

. . £11,388,560 £13,219,155 

4,174,793 5,011,837 

1,886,808 2,321,596 

1,408,760 1,435,087 

1.264,828 1,158.358 

474,714 7l.*>,223 

. . . 633,042 707,295 

id Tyne ports 380, 400 695,878 

36,999 490,097 

135,901 380,435 

38.5,794 878,588 

188,4.55 291,790 

222,713 260,218 

147,003 189,593 

189,122 171,268 

35,909 169,467 

101,996 162,336 


LiveriKiol 
Bristt)! . 
Glasgow 
Belf 1 st . 
Leith * . 
Dublin . 

Newcastle an 

Carrliff 

Hull . 

Nottiughain 

Manchester 

Newhaveii 

Dundee 

Harwich 

Greenock 

Sunderland 


During recent years there has been a great development or 
the shipping movement of the United Kin^om. Since 1881 the 
tonnage entered and cleared at British ports from and to foreign 
countries and British possessions has increased by about 68 per 
cent. The tonnage of British vessels emjdoyed in the carrying 
trade between the United Kingdom and foreign countries has 
incroased by about 51 per cent., and that of foreign vessels by 
about 110 per cent., but the absolute increase in the British ton- 
nage so employed exceeds that of the foreign. The British and. 
foreign vessels (both sailing and steam) that entered and cleared 
from and to foreign ports and British possessions in 18^1 and 
in every subsequent fifth year were in aggregate tonnage as. 
follows 


Tear. 

Entered. 

liritish. 

Foreign. 

Total. 

1881 
1866 
1891 
1896 
1901 1 

1881 1 
1886 
1891 1 
1896 I 
1901 1 

Tons. 

20,437,085 

22,741,061 

26,637,187 

30,881,919 

31,336,644 

21,106,224 

23,337,238 

27,320,248 

31,182,416 

31,463,197 

Tons. 

8,081,980 

8,294,557 

10,221,828 

11,695,540 

17,264,372 

Cleared. 

8,324,306 

8,468,221 

10,633,357 

11,802,647 

17,296,800 

Tons. 

28.519.015 
31,035,618 

36.859.015 
42,477,469 
48,601,018 

29,430,530 

81,806,459 

37,968,605 

42,984,963 

48,749,997 


In 1881 steam vessels engaged in the foreign and colonial trade- 
entered British ports to an aggregate tonnage of 19,268,327, of 
which a tonnage of 16,038,726 consisted of British steamors • 
in 1901 the steam vessels that entered had a total tonnage of 
44,936,305, of which 30,272,229 tons represented British steamers. 

In the coasting trade in 1901 the total tonnage that entered at 
ports of the United Kingdom amounted to 55,809,105, of which 
60,176,941 tons represented steam vessels; the total cleared, 
54,454,188 tons, of which 48,926,672 tons belonged to steamers. * 
The tonnage of the vessels engaged in the foreign and colonial 
and coasting trade tliat entered and cleared at the principal ports 
of the United Kingdom in 1901 was as follows 


Port. 


Entered. 

Clojired. 

Total. 

Tons. 

Tons. 

I'OliM. 

15,952,463 

9,704,160 

9,290,785 

15,204,882 

81,167,336 

9,671,604 

19,376,704 

9,498,557 

18,789,342 

8,491,535 

3,757,271 

8,299,793 

16,791,328 

4,022,149 

7,779,420 

6,038,844 

3,102,809 

2,935,976 

2,892,846 

2,793,171 

5,685,517 

2,468,938 

2,583,929 

5,052,862 

2,422,125 

2,419,171 

4,841,296 

2,104,390 

2,102,028 

2,104,150 

4,208,546 

2,097,878 

4,199,906 

1,96.3,030 

2,121,478 

4,084,508 


London 
Liverpool 
Gardiir . 

Tyne ports 
Glasgow' 

Hull . 

Southam])ton 

Sunderland 

Dublin . 

Cowres . 

Newport 

Greenoi-k 


Tlio number snd gross tonnage of the rogUtared sailing and 
Btonm vessels telonmng to the United Kingdom were as follows at 
the end ol each of tlie years named ; — 


* total includes the value of the diamonds exported from 
Cape Colony to Great Britain. * 


Year. 

Sallioj; VeHsela. 

Stcani Veaaela j 

Number. 

Qross 

Tonnage. 

Number. 

Gross 

Tonnage. 

6,821,604 

8,645,262 

10,2.37,703 

12,472,584 

1886 

1891 

1896 

1901 

16,179 

13,823 

12,274 

10,572 

3,512,783 

3,108,379 

2,909,296 

2,135,265 

6653 

7720 

8522 

9484 


^ose figures show, not only, that steamei-s have been rapidly 
taking the place of sailing vessels, but also that large steamers 
are pmerred to small, tlieir average tonnage having increased 
from 9.10 tons in 1886 to 1315 in 1901. 

Shijibuilding is carried on juincipally on the Tyne, at Sunder- 
ioAi on the Clyde, and at Belfast. In the year 

1901 there were finished (exclusive of vessels for the navy and 
foreigners) 567 sailing vessels of an aggregate tonnage 
of 64,967, and 637 steamers of, in all, 720,714 tons net, the total 
net tonnage of the new vessels Iwing thus 776,681, the largest 
turn-out of any former year having, Wn that of 1883, when the 
corresponding amount was returned as 768,576 tons. Of the 
■teaniers finished in 1901, 31, of 78,277 tons net, were built at* 
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*B«Bt and West Hartlepool ; 58, of in all 132,284 tons not, at 
;Sunderland ; 99, with an aggregate net tonnage of 141,982, at 
the Tyne ports (Newcastle and North and South Shields) ; 161, 
of altogether 217,008 tons net, on the Clyde, and 9, of 38,568 
tons, at Belfast. For foreigners there were built 10 steaniors, of, 
altogether, 11,000 tons net, for war pui'iioses, and 71 sailing 
vessels, of 6696 tons, and 113 steamers, of 189,756 tons not, for 
mercantile purposes. The total not tonnage (exclusive of vessels 
for the British navy) convicted during the year thus amounted 
to 983,133 tons. In the Board of Trade returns the value of the 
vessels built for foreigners in 1901 is put at £9,149,444. 

Post Office , — Seo Dost Office. 

The telephone came into use in 1879, and soon after- 
if^ards two companies were formed to establish telephone 
exchanges or offices whence lines should extend 
ploaeM, offices of subscribers. The proceedings of 

those companies were declared to be an infringtj- 
ment of the Post Office monopoly in the transmission of 
telegrams, but an arrangement was made whereby licences 
were granted to the companies to carry on the work of 
telephone exchanges in London and in various provincial 
towns, while tlio Post Office established excihanges in other 
places. This arrangement proved unsatisfactory, and in 
1892 an Act was passed providing for the purchase by the 
Post Officii of the trunk lines belonging to the companies, 
4ind for the restriction of the companies* operations to local 
areas. After about four years* negotiation tlie agreement 
for the transfer was signed 25th March 1896, and on 
<)th February 1897 the transfer was comjdeted. The price 
paid to the National Tele]»hono Company was JB459,114. 
The length of trunk line transferred was 2651 miles, and 
the length of wire was 29,000 miles. The Post Office 
had erected 19,620 miles of trunk wire, and had in course 
of construction 4180 miles of trunk wire, so tliat in 
1897 it had in all 52,800 miles of trunk teleplione wire, 
and for trunk telephone business 243 i>ost offices were 
open. On 31st March 1902 the number of ])Ost office 
trunk wire centres was 328 ; the trunk circuits iu use 
numbered 1165, and contained 98,000 miles of wire, the 
total amount of capital ex^jcnditure on the imrchase and 
'development of the system having been JB1,896,650. 
During the year 1901-02 the number of trunk wire con- 
versations was 10,080,716, involving at least 20,161,432 
spoken messages, and the revenue therefrom amounted to 
X238,720. At the end of March 1902 the number of 
contracts in existence for Post Office telo])lione exchange 
wires and for ])rivate telegrajih wires was 6151 ; the 
mileage of such wires was 41,207 ; the instruments num- 
bered 15,432, and the rentals for the year amounted to 
£182,143. Under the* Telegraph Act, 1899, works neces- 
sary for the establishment of a Post Office exchange 
system in the London area were undertaken, and on 
24 th February 1902 the central exchange was ojjened. 
The capital outlay up to 31st March 1902 was £795,846. 

The licence held by the National Telephone Comjjany 
"(granted for 31 years) will expire in 1911. The company 
pays to the Post Office department a royalty of 10 per 


cent, of its gross receipts, the amount of the royalty in 
1901-02 having been £149,910. At the end of the year 
1901 the company in its various local areas hod 219,849 
telephone stations (or instruments), which worked through 
1019 exchanges, the number of public call offices oi>cn 
being 2610. Of the exchanges, 762 were working os 
metallic circuit exchanges, and the rest wxto in process 
of conversion. During the year 1901 the number of 
messages was 723,000,000, or an average of about 
2,410,000 for eacli working day. In the JjOIkIoii metro- 
politan area tlie company had 46,364 telephone stations 
(or instruments), 51 ex(*liang(\s, and 909 ]>ublie call offices. 
The number of messages in London in 1901 was 
125,000,000. lu November 1901 a fresh agreement was 
made between the Post Office and the National Telephone 
Comi)any providing for intercommunication lietween sub- 
scribers to the systems of the company and the Post 
Office in tlie London area. 

(For Banking, Savings Banks, see si^j^aratc articles.) 

ArTiiolUTlKS. — Tluj following jmblicatioiis relating to the 
United Kingilorii are issued annually iu London; - yhimice 
Ac^tnmts ; Financiul Estinutivs; Iletwni s/ioirimj lievenue. and 
Ejqi&nditute {Entjfandy Scotlwiuly and Irt'lnnd)] National Vebt 
during 60 Years; Local TarMion Ectunm; Armti Estimate i; 
Arviy Neturns ; Army List (quarterly); Nucy Estimates; Navy 
List (quarterly); Mineral Statistics; Ittyoris of Inspectors of 
Mines; Iteports on factories and WorksJuyis ; Eeports of In- 
selectors of fisheries ; Let urn of Fisk convnjcd inland hy rail; 
statement of the Trade of the United Kingdom; l^tatement of 
the Shqgmitj aiul Navigation of the United Kingdom ; Keport 
I of the Fostmaster-Omcral ; Statistical Abstract fur the United 
\ Kingdom, Among books may bo mentioned the following:— 
An.sox. The La.m and Custom of the Constitution. 2 \ols., 2nd 
ed. Oxford, 1892-96. — Boiitmy. Le Ecreloppemcnt dc la Con- 
stitution ct dc la focUU \sdiJLique en AwjUlerrc, 2ikI vd, Paris, 
1897. [Of this there is an English translation (from Ist ed.) by 
1. M. Eaden. London, 1891.] J^tiuirs dc Ih'oit Constitutionely 
Franccy Angleterrcy Etats-Unis, Paris, 1885, [English transla- 
tion by K. M. Dicey. London, 1891.]— Buasskv. The Naval 
Annual, Portsmouth, 1886 onwards. — Cj-owkh and other 
writers. History of the Loyal Navy, Londtm, 1890-1901. — 
Dicey, Jritroduetion to tne Study of the Law of the Constitu- 
tion. 5th cd. London, 1897. — EAiinnKY-WinMoT. Cur Fleet 
To-day and its Development duriny the Last Half Century, 
London, 1900. — FuuTEhcuk. History of the. British Army, 
TiOndon, 1899. — Oastjikll. Our Trade in the World in relation 
to Foreign Competition, J88ii-JS05. London, 1897.— OlFFKN. 
Essays in Finance, London, 1880 and 1886. — GxiasT. Das 
Englischc Parlamcnt in tausnuijdhriyen IVandelungen, Berlin, 
1886. [IVanslated into English by A. H. Keane. History of 
the English Fnrli ament. Loudon, 1889.] EnyHsehe Verjassnngs- 
gcschichte. Berlin, 1882. [Translated into Knglisli by P. A. 
Ashworth. London, 1891.] — Our Coal Jicsuiirc>s at the 
Close of the Nineteenth Century. Loudon, 1897. — UouKlis. 
Industrial and Commercial History of England. London, 1892. 
— Skeukv. The Growth of British Policy. 2 voLs. Loudon, 
1895. — Tayiaui. The Origin and Growth of the English Con- 
stitution. 2 vols. liondon, 1889-99. —Tom >. Parl'ia.mcntary 
Government in Englawl. New edition revised by S. Waljiole. 
2 vols. Is)ndoii, 1892, (l. P. A. U.) 

United Provinces. See North -AVkhtern 

Provinces and Oudh. 


UNITED 

1. Physical Features. 

T he natural resources and climate of the United States 
are treated at length in Enjcy. Brit, vol. xxiii. 
•(ninth edition) (see also America, vol. xxv.). We have 
here to deal chiefly with the physical features in the light 
■of recent physiographic researches. 

An outlying upland of the Laurentian highlands of 
^nada projects into the United States west and south of 
I^ke Superior. Although composed of greatly deformed 
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rocks, chiefly of crystalline texture, the upland as a whole 
is gently rolling, and the inter-stream surfaces arc some- 
times plateau-Ske in their evenness, with alti- 
tudes of from 1400 to 1600 feet in the higher stpsriw 
jiortions. The uplands are occasionally sur- oiatmad. 
mounted by low hills of x^-rti^^ilarly resistant 
rocks. Here, therefore, we find one of those ancient 
mountain regions reduced by long-continued erosion to a 
surface of moderate relief. The erosion of the region 
must have been well advanced in very ancient times, for 
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the denuded surface is borSered by the overlapping mwine 
fossiliferous strata of early geological ^te (Cambrian), 
which imply a depression of the region beneath an 
ancient sea subsequent to a long existence as dry land. 
After renewed elevation of moderate measures, erosion 
in later periods gently Ixiivelled the ancient land in 
producing the oven skyline of to-day. The valleys by 
which the uplands are here and there trenched indicate 
another uplift of still more modern date. Glaciation has 
strongly scoured away the deeply-weathered soils that 
presumably existed in pre-Glacial time, revealing firm 
and rugged ledges in the higher parts and spreading an 
irregular drift cover over the lower parts, whereby the 
drainage is much disordered, here being detained in lakes 
and swamps (muskegs), there rushing do^vn rocky rapids. 
The region is therefore uninviting to the farmer, but it 
is attractive to the luml)erman and to the miner. Native 
copper is found on Keweenaw Point, on the southern side 
of Lake 8u()erior; and abundant iron ores, exploited in 
recent years, have greatly affected the iron industry of the 
United States. The Adirondack mountains of northern 
New York are of similar history, but they do not stHun 
ever to have been so well worn down as the ancient 
mountains of the Suj^rior region, and to-day they pre- 
sent rather strong relief, although without sharp peaks 
(Mount Marcy, 5344 feet). Their rugged rocky surface, 
heavy forests, and abun^nt lakes make them natural 
preserves of wild game and a noted summer resort. Much 
timber has been cut from them, but systematic effort is 
now directed towards the better conservation of the 
forested areas. 

The Biheozoic strata which lap upon the aouthom slope 
of the Buxierior oldland arc but ]>art of a great area of 
similar strata, hundreds of feet in thickness, 
which decline very gently soutli wards from their 
Lmk 9 a, overlap upon the Laurentian oldland of Canada. 

They represent the deposits of an ancient sea 
whose floor was provided by the subinergcucje of a still 
more ancient land. Since the elevation of the region, atid 
the addition of the sea-bottom sediments to the continental 
area, they have been much eroded, and hence do not now 
retain their original extent. As is always the case in the 
broad denudation of gently-iiu;lined stratified structures, 
the weaker layers are worn down in subimrallel Inslts of 
lower land between the more resistant strata which rise 
in uplands. The firm Niagara limestone makes one of 
these uplands ; it may l)o traced on a curving course from 
western Now York, where it sei^rates the lowlands that 
contain the basins of Lakes Ontario and Erie, through 
the i)rovince of Ontario to the belt of islands that separ- 
ates Georgian Bay from Lake Huron, thence westwards and 
southwards to along the narrow stviij of U]>land that divides 
Green Bay from Lake Michigan in eastern Wisconsin, and 
finally across southern Wisconsin and into north-eastern 
Iowa. The arrangement of the Great Jjukes is thus seen 
to be closely sympathetic with two Iwlts of weaker strata : 
Ontario, Georgian Bay, and Green Bay occupying depres- 
sions in the lowland, on the oldland aide of Niagara up- 
held ; Erie, Huron, and Michigan lying in depressions in 
the lowland on the other side of the same upland. Lake 
Superior is an exception to this statement ; it lies in the 
oldland, as if occupying a Imbui of local deformation. 
This is a most fortimate though unsystematic extension 
of the Great Lakes, for thereby the wheat of the north- 
western prairies, the lumber from the forests, and the 
copper and iron ores of the Superior oldlands are given 
cheap transportation to the mort) eastern states ; the freight 
that passes through the Sault Ste Marie ship canal be- 
tween Lakes Superior and Michigan exceeds in tonnage, if 
not in valuer that which goes through the Suez Canal. 


The middle Appalachians, in Pennsylvania, Maryland^ 
and northern Virginia, may be divided into two belts; 
one chiefly of crystalline rocks on the south- 
east, the other of heavy Pklseozoic strata on 
the north-west. Both belts have been greatly 
deformed, and both were doubtless strongly 
mountainous for a long }^riod after the time of de- 
formation; but that was so long ago that they have 
been reduced to a peneplain or lowland of mild relief by 
subsequent (Mesozoic) erosion. A general elevation oc- 
curred in Tertiary time, of greater measure to the north- 
west (inland) than to the south-east (near the coast), in 
consequence of which the weaker strata have been etched 
out of the uplifted lowland to form lower lands of a 
second order, while the resistant rocks still exhibit up- 
lands and long even-crested ridges, 1000 to 2500 feet in 
height, whose altitude indicates more or less closely the 
uplift given to the peneplain of the previous cycle of 
denudation. The l^lt of stratified rocks exhibits a 
peculiar large-scale zig-zag })attem in its ridges and 
valleys, somowhat similar to the lines seen on a weather- 
beaten l)oard of irregular grain. This is the present geo- 
graj)hical consecpience of the huge wave-like folds into 
which the strata were long ago crushed. The ridges are 
cloaked with coarse stony waste and are given over to 
tree growth ; the lowlands between them are generally 
occupied by farms whose soil is eBi»ecially fertile when 
the underlying rocks are limestones. Some of the valleys 
l)etween the ridges contain the important deposits of 
anthracite coal for which Pennsylvania is famous. The 
chief streams and rivers of the region have eroded deep 
notches or “gaps” through hard strata of the ridges, 
during the etching of lowlands on tins adjoining weaker 
strata; hence the dminage lines have a rectangular 
pattern, changing from longitudinal paths in the valleys 
to transverse paths through the ridges. 

The dissected uplands of the crystalline l)elt are of 
moderate height, because the uplift of this belt since its 
l>en(5plaiiation has been of moderate measure. Along its 
north-west side the hills are high enough to make occupa- 
tion <iifficult; the stony slopes are left forested, while the 
more even ujdauds are cultivated in isolated farms. On 
the south-eastern side of tlie crystalline l)elt, where its uplift 
was small, the rolling hills are usually cleared and occupied 
by farms and villages. Near the line of the Delaware 
river bt'tween Trenton, N.J., and Philadelphia, Pa., the 
uplands detirease in height till they dip underground, and 
thenceforward to the south-east they are covered by the 
later strata of the coastal plain. 

The IhjH of stratified rocks in the Api>alachians becomes 
less mountainous north-east of Pennsylvania and south- 
west of Virginia, because its resistant members 
there weaken or thin out more or less coni- i^SSmaa 
pletely. It is therefore generally worn down ottha 
to a lowland, known as the Champlain-St «ortt-amat 
Lawrence valley, inland from New ^^iigla-nd ; 
and as the valley of east Tennessee, inland 
from North Carolina. These two lowlands are indeed 
connected by some of the etched lowlands between the 
ridges of the middle Appalachian section described above ; 
and the continuous depression stretching from Lake 
Champlain to Alabama is commonly called the Great 
Appalachian valley. Conversely, the helt of crystalline- 
rocks broadens from its middle to the north-east and 
south-west ; and in New England and North Carolina it 
forms extensive uplands — parts of the uplifted peneplain 
of the previous cycle of erosion — which gradually ascend 
inland from their lower border near the sea. The up- 
lands are much dissected by valleys, in which many of the 
villages and towns are situated. Over the uplands in tha 



FKATUBBS] UNITED 

interior rise the White Mountains of New England and 
the Black Mountains of North Carolina, unconsumed 
remnants of a once much loftier and more extensive 
mountain system. They include many dome-like summits 
between 5000 and 7000 feet in height (Mount Washing- 
ton, N.H., 6293 feet; Mount Mitchell, N.C., 6711 feet). 
Tliw slopes are seldom precipitous, and are usually 
covered by dense forests ; but the White Mountains rise 
somewhat above the tree line. In New England, where 
the sloping uplands descend gradually to the sea, the 
coast is of irregular’^outlihe, on account of a slight sub- 
mergence after, the erosion of the upland valleys ; many 
low rocky headlands and islands are separated by inrcach- 
ing arms of the sea. On the other hand, the eastward 
slope of the broad crystalline uplands that are piedmont 
to the mountains of southern Virginia and North Carolina 
leads forward to the coastal plain of the southern 
Atlantic states. The loss of breadth in the crystalline 
belt about Philadelphia — ^that is, midway between the 
broader and mountainous crystalline areas of New England 
and North Carolina — ^is probably only apparent. It is 
due to a greater depression in the middle than to the 
north-east or south-west after the region had been worn 
down to a peneplain, as above described. By reason of 
this depression, the sea overlapped the former land area 
more here than elsewhere ; and when elevation afterwards 
revealed the deposits of the overlapping sea in the coastal 
plain from New York southwards, the ciystalline belt re- 
mained very narrow about Philadelphia. It is a highly 
significant fact that the important Atlantic cities — New 
York, Philadeli)hia, and Baltimore — all lie on the border 
of the narrowest part of the crystalline belt, where its 
reduced width and height oiFer the least obstruction to 
traffic between the coast and the interior; while the 
mountains of the crystalline belt in the north-east and 
south-west are effective barriers to movement; it is in 
spite of the hilly uplands, and largely on account of early 
settlement and shorter distance to European ports, that 
Boston has maintained its high position among the 
Atlantic cities. 

After the general wearing down of the ancient Appa- 
lachian mountains, a portion of the lowland thus produced 
’was depressed beneath the sea on the south- 
piwa***^*^ east, and there received as marine sediments the 
waste from the neighbouring mainland. North- 
east of New York City, a later movement of depression 
has allowed still further encroachment of the sea on the 
land, producing the New England harbours; but south- 
west of the same point the later movements were up- 
lifts, and the sediments of the sea floor have been 
revealed in a broadening coastal plain that gives character 
to the border of the southern Atlantic and Gulf states. 
By these uplifts the mountains of North Carolina 
have gained an additional measure of height, while the 
northern depression has correspondingly lowered the 
mountains of New England. If this balancing move- 
ment had been reversed, it might have added a thousand 
feet to the height of the White Mountains, which would 
then bear small glaciers, while now they are completely 
bare of snow in summer, except for a few lingering drifts 
in certain high ravines. The different parts of the 
southern coastal plain exhibit a good variety of the 
futures that usudly characterize such structures. In 
Bouth Carolina, for example, where the plain is about 100 
miles wide, the extension of the rivers from the crystalline 
oldland across the plain in the general direction of its 
slo^, and the growth of numerous river branches on the 
plain itself, have produced many valleys whereby the plain 
has been more or less completely converted into a hilly 
x^on, especially along its inner half; only the coastid 
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border, where the uplift is mm recent and of lesser height, 
still retaining a smooth sPhtce. The plain is thus 
irregularly divided into many transverse hilly strips or 
interfluves,’' that extend with decreasing height from the 
oldland towards the shore. A similar arrangement is found 
in the much wider Texan portion of the coastal plain. In 
Alabama, where the plain is over 150 miles wide, another 
style of dissection has resulted from the occurrence of a 
series of particularly weak calcareous strata at the base of 
the coastal plain series, followed by more resistant sandy 
strata in the middle. The former are eroded to a lowland 
of fertile soils along the inner side of the plain, while the 
latter retain in the “ Chuimenugga ridge ” much more of 
their original height of uplift, fedling oft* to the inner low- 
land by a relatively strong infacing slope, and descending 
very slowly to the coastal lowland. The inner lowland is 
the cotton belt of the state. Hert) the long rivers from 
the oldland on the north and tlie short streams from the 
infacing slope of the “ridge” unite to discharge their 
waters by a river that traverses the upland belt on its 
way to Mobile Bay. The narrowing plain in New Jersc^y 
exhibits a similar arrangement of rtdief, but of less 
strength ; the inner lowland is underlaid by plastic clays, 
supporting many potteries : it has long la-cn a line of 
travel Uitween New York and Philadelphia. The enclosing 
upland consists of sandy layers with some marl beds which 
arc used as fertilizers all along the U])land. The outer 
slope descends slowly to the sea, and is largely occupied 
by “pine baiTcns” on an infertile sandy soil; here, 
as in other borders of the coastal plain, artesian wells 
afford excellent water. This longitudinal arrange- 
ment of relief is like that by which the Niagara iijdand 
and the lowlands of the Great Lakes are determined, as 
above <lcscribed ; it is well known in many parts of the 
world, as in central England and north-eastern Fmncte, 
yet it has received no general name by which its features 
may be easily brought to mind, unless it may be called a 
belted coastal plain, or a coastal plain of longitudinal 
relief. Florida is an extension of the coastal jdain — low 
and level, or gently undulating. Its calcareous strata 
contain many Siallow lakes without outlet. Calcareous 
phosphates, promising to be of incretising value as the soils 
of northern prairies require fertilizers, occur abundantly 
here and in other low borders of the coastal ])lain. In its 
southern extremity Florida has been lengthened by the 
addition of fringing coral reefs and mangrove swamps. 
The mild climate of the ])eninsula induces the cultivation 
.of semi-tropical fruits, but this is occasifuially interfered 
with disastrously by the arrival of a “cold wave” in 
winter, with tomijernturc just l)elow freezing-f>oint. 

Cerhiin parts of tliti coastal jdain have been slightly 
depressed since their dissection, thus decreasing their 
breadth, drowning the lower valleys into bays of irregular 
outline, much valued as fishing grf)und8 and oyster beds, 
and greatly shortening the rivers, while the dissected 
interfluves form peninsulas fringed with low headlands. 
Delawarc and Chesaiieake Bays, the lower part of what is 
called “Potomac river,” with several other estuaries in 
“tide-water Virginia,” and the large sounds, Albemarle 
and Pamlico, in North Carolina, are thus ex})lained. 
Elsewhere the plain is usually bordered by oft'-shore sand 
reefs, enclosing shallow salt-water lagoons or tidal marshes. 
Where the tides are weak, as in the Culf of Mexico, the 
sand reefs extend without interrui)tion for scores of miles, 
as along the Texas coast. Where the tides have a medium 
value, the reefs are broKcn, at distances of 10 or 20 
miles, by inlets, kept oj>en by flood or ebb currents, as 
along the New Jersey coast. Where the tides are ^me- 
what strengthened in a re-entrant of the coast, the inlets 
are numerous, becoming so close together that the reefs 
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are inconspicuous, as on theeo^t of South Carolina; here 
the transverse action of wQ Torrents seems almost to 
gain the ascendancy over *long-shore movements by 
which the smooth outline bf the reefs is elsewhere con- 
trolled. All the tidal inlets are shallow and their channels 
are embarrassed by shifting bars ; lienee they do not afford 
convenient entrance to harbours. A few exceptional forms 
of shore line are found in the cusp-like capes of the North 
Carolina coast, where the concave sand reefs of the inter- 
vening bights unite in sharp jx>ints projecting into the 
sea. The cusps are evidently formed and continuously 
maintained by the action of sea waves and currents, for 
otherwise their weak sandy points would soon be worn 
hick by the attack of the sea. The controlling cause of 
their form is believed to be a series of slowly eddying 
currents between the Gulf Stream and the mainland, the 
prevalent ^long-shore movement being to the south-west in 
each bight, and the cusps occupying what would otherwise 
be dead-water triangles between adjacent eddies. Ca|>e 
Canaveral, on the eastern coast of Florida, seems to be of 
similar origin. 

The same series of Palaeozoic rocks that is folded in the 
Appalachians remains almost horizontal north-west of the 
mountains, sharing, however, the uplifts of Ter- 
Vli h tiary time. Originally a broadly continuous- 
plateau gradually decreasing in height west- 
wards, the surface is now elaborately dissected 
by the valleys of irregularly-branching streams, leaving a 
multitude of hills, with altitudes of from 2000 to 4000 
fetit near the Appalachians, and local relief of quarter or 
half that height, but declining in strength westwards. 
This rugged country is known as the Catsldll Mountains 
in New York, the Alleghany plateau in Pennsylvania and 
West Virginia, and the Cumberland plateau in Kentucky, 
Tennessee, and northei-n Alabama ; the second name is 
here used for the whole area. The valleys branch intri- 
cately lietween the hills and spurs, giving the impres- 
sion of an orderless maze. Hero, if anywhere, one may 
be convinced of the origin of valleys by the erosive 
action of their streams; for, as John Playfair wrote a 
hundred years ago, every stream runs in a valley propor- 
tionate to its size, and all the streams unite to form a 
system of valleys communicating with one another and 
having so nice an adjustment of their declivities that no 
branch joins a main valley at either too high or too low a 
level — “a circumstance wdiich "would be infinitely improl)- 
ablt!, if each of these valleys were not the work of the 
stream that flows in it.” The general absence of either 
broad uplands or oi:)eu lowlands and the prevalence of 
stee|>-sloping hill-sides has made the occupation of the 
dissected plateau difficult. There are few stretches of 
level ground adapted to agriculture ; every detached farm 
on an upland requires its own road from the valley, 
difficult to construct and exi)en8ive to maintain; the 
valley floors are narrow and exposed to floods that rise 
rapidly, so that bridges are often swept away, the building 
of stronger ones being beyond the means of the scattered 
population. The higher parts of the dissected plateau re- 
main relatively a wilderness between the greater population 
of the coastal lands and the interior prairies, and the people 
are generally poor and slow of progress ; in the more 
remote district^ as yet not invaded by transverse railways, 
the people have l^n well called “our contemporary 
ancestors,” so largely do they retain old-fashioned habits 
of action and speecL They call themselves “moun- 
taineers,” in distinction from ^he dwellers in the open 
lower country. The great area of forest brings lumK^r- 
men to the hiUs and saw-mills to the valleys ; in western 
Pennsylvania the coking coals are of immense value in 
iron-works ; rock oil and natural gas have been actively 
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exploited; and here a large industrial population has 
gathered, Pittsburg being a city of alto^ther exceptional 
size in the plateau country. In West Virginia, Kentucky, 
and Tennessee, the abundant coal beds are only beginning 
to be worked extensively, and the fuller development of 
that part of the plateau country is left to the future. 

Although the Glacial period is usually supi^osed to con- 
cern the geologist, still the effects of glacial action are 
manifest in many geographical features over the 
country north of the Ohio and east of the aorduum 
Missouri rivers. The dissected uplands around 
Lake Superior and in New England have been 
made more rugged, os we have seen, by the scouring off 
of the soil with which they were probably covered in pre- 
Glacial times, and the drainage has been much obstructed 
by the irregular distribution of Glacial drift ; hence the 
streams are hold back in numerous lakes or turned into new 
courses, where they rush or fall over rocky ledges. Lower 
lauds have on the other hand been made less rugged, partly 
by wearing aw^ay their more salient pre-Glacial forms, j^artly 
by blanketing them with drift of sub-GIacial origin (till), as 
in the district bordering the Great Lakes (except Superior) 
on the south; here the drift surface is continuous and 
nearly level for many miles together, w'hile the under- 
ground rock floor has low’ hills and shallow' valleys, as has 
been proved by numerous borings for gas and oil. In 
some districts the sub-Glacial drift or till was accumulated 
in arched hills of lenticular form one or two hundred feet 
high, knowm as “ druinlins,” giving the landscape a well- 
specialized appearance, as in parts of south-east Wisconsin, 
western Now York, and southern New England. Boston 
harl)Our is characterized by dmmlin islands, cliffed by the 
waves. A complexity in the Glacial period is proved by 
the greater or smaller erosion suffeied by the till sheets of 
different districts ; thus in the prairies of northern Missouri 
and southern Iowa what was once a plain of till is now 
well dissected, even by small streams and rivulets ; this 
till is referred to an early Glacial invasion ; elsewhere the 
till retains its initial surface little changed, except where 
trenched by the narrow valleys of the larger streams, as in 
the prairies of northern Illinois and lowii, and over much 
of Minnesota ; this till sheet is taken to be the deposit of 
the latest Glacial epoch. The inter-Glacial ejioch, between 
the two invasions repi*e8ented by these till sheets, "ivas 
much longer than the current post-Glacial epoch. 

The front of the latest ice sheet (best known because its 
records are least changed) was lobato, in consequence of 
the faster advance of the ice along the lowdands that led 
from its Canadian source, and of its retarded movement 
over the intervening higher lands. The occurrence of 
large lakes in close relation to the several ice lolies of the 
Glacial front has given ground for asenibing the lake basins 
in greater or lesser degree to Glacial erosion. Successive 
terminal moraines were formed around and under the 
lobatc margin of the ice at its farthest advance and 
during halts in its final retreat. The moraines are belts 
of low hills enclosing undrained hollows ; they are often 
several miles in breath, and sometimes over a hundred 
feet in local relief, with increasing strength on the inter- 
lobate cusps; they are frequently the only interruptions 
of the monotonous expanse of the prairies. Small lakes 
are numerous in the moraines of northern Indiana and 
throughout Minnesota. During the presence of the ice 
sheet the streams that ran awa}^ from the ice inai^n were 
charged with gravel and sand, with w’hich they filled or 
aggraded their valley floors; after the ice retreat the 
streams trenched the valley gravels, producing terraces, 
such as are common from Ohio eastwards to New England. 
On the other hand, the rivers that flowed towards the ice 
sheet from the unglaciated country on the south were 
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more or less disordered. It frequently hapj.'kened that such 
rivers were constrained to flow along the ice margin; 
temporary marginal lakes were thus formed in the 
obstructed valleys, and new channels were cut by the 
deflected rivers through the hills of the pre<Glacial inter- 
fluves, ultimately draining the marginal lakes. It is 
believed that the present courses of the middle Ohio and 
of the lower Missouri rivers were thus in great ]^)art 
determined. Many of the ice margin lakes were small and 
short-lived ; their silty deposits are unimportant ; but in 
the later stages 6i retreat, when the ice sheets had 
evacuated the Great Lakes lowlands, but still obstructed 
their north-eastern discharge, vast bodies of standing 
water gathered in front of the ice margin, overflowing by 
the lowest passes through the uplands on the south, and 
carving large channels on their way to the Mississippi 
Many short channels of this kind are known among the 
hills of the Alleghany plateau in western Pennsylvania ; 
an important channel of the same class is now followed by 
the Chicago drainage canal and Illinois river, and one 
of the longest and largest channels is that adopted by the 
existing Minnesota river. The silt deposited in the vast 
ice marginal lakes forms rich and smooth prairies teniay, 
as in the great plain of the Red River of the North, 
stretching from Minnesota and North Dakota into 
Manitoba, and again around the southern borders of Lakes 
Erie and Michigan. It was only as a farther retreat of 
the ice front opened an eastward discharge of the marginal 
lakes that Niagara river came into existence ; hence the 
length of the gorge that it has cut from the north-facing 
bluff of the Niagara upland back (southwards) to the j 
present cataract has been taken as measuring post-Glacial 
time (see Niagara FAni-s). In those, and in very many 
other ways, the Glacial period was directly or indirectly 
responsible for numerous existing geographical features. 

A slight warping of the continental mass, by which an 
axial trough v^s established between the broad sloi»es from 
tlie higher lands on the east and west, iv.sulted 
in the formation of a vast river system of which 
the Mississqjpi is the trunk, with the Ohio and 
Tennessee as chief biunches on the east, and the 
Missouri, Arkjinsas, and Red on the west. The area of 
the basin is 1,240,000 square miles, and the actual river 
length from mouth to farthest head (in Montana, at the 
source of the Missouri) is over 4000 miles. The medial 
portion of this vast basin is often spoken of, rather 
vaguely, as the “Mississippi valley.” On the east it 
begins with the glaciated uplands of Wisconsin; then 
follow the prairies of Illinois in the glaciated area ; the 
hilly uplands of western Kentucky and Tennessee, 
gradually descending from the Alleghany plateau; and 
the greater embaymeiit of the southern coastal plain in 
westernmost Tennessee, Mississippi, and Louisiana. On 
the west the “ valley ” begins with the oldlands of 
Minnesota (Lake Itasca, a small lake among morainic 
hills, here gains a fletitious importance because the name 
“ Mississippi ” is carried all the way up to it, while many 
other heskd-waters of equal intrinsic importance and at 
greater distance from the Mississippi mouth are left 
unmentioned); the prairies on the smooth and rolling 
younger and older drift sheets of Minnesota, Iowa, and 
Missouri; the Ozark plateau in southern Missouri and 
northern Arkansas, very similar in history and form to the 
less rugged parts of the Alleghany plateau ; the Ouachita 
(Washita) Moimtains of central Arkansas and Indian 
Territory repeating many features in the history and 
topography of tibe stratified belt of the Apiialachians ; and, 
finally, the southern coastal plain. 

In the earlier accounts of the United States much 
emphasis was given to the economic value of the navigable 
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members of the Missimmu system, on account of their 
great length and thdbi^M|btiat^^ to great distances 
inland ; but with the enitotJus development of railways, 
esiiecially on the piuiries afld plains of the interior, river 
transportation lias taken a subordinate place. It is still of 
importance along the trunk river from St Louis to New 
Orleans, and of service for local traffic on the brancli 
rivers; but the Mississippi and its larger tributaries are 
to-day rather hindrances than aids in commercial move- 
ment, on account of the great expense involved in bridg- 
ing their broad waters. The ui)per Mississippi and its 
branches follow valleys from one to five miles wide that 
have iHjen eroded in drift and the underlying rocks; 
they are tlierefore of modern date, and many of them 
gained their present fonu while the local river volume 
was increased during the ice retreat by the overflow 
of the great ice-margin lakes, as already described. 
Throughout the northern i)art of the system the flood- . 
plains arc relatively narrow; but the lower Missis- 
sippi, IhjIow Cairo, 111., traversing the great n^-entrant 
of the southern coastal })lain, has eroded a broad valley 
in the weak strata tliat it tliere encounters, forming 
a flood-plain that is from 20 to flO miles in width ; 
the plain being enclosed by the uplands of the coastal 
I plain, on wlucli cities are built wherever the great river 
swings against the marginal clifi's — Memphis, Vicksburg, 
Natchez, and Raton Rouge thus standing on the cliffs of 
the eastern u]>laTids, and Helena on the w'cstern. The 
mighty river meanders freely on the flood -]>lain, con- 
stantly wearing aw^ay its outer bank, shifting its course 
laterally, and thus frequently cutting through the narrow- 
ing nock of land that separates two bends. A well- 
detined channel, often over 80 feet deep, is maintained 
near the outer side of the curv<‘s, but the stretches or 
tangents between th(i curves are obstructed with shifting 
shoals, making navigation difficult. As in all flat-floored 
valleys, the deposit of silt at time of flood, chiefly in 
the neighbourhood of the main channel, causes the flood- 
plain to Hlo]>e gmitly away from the main river at a rate 
of 5 or 10 feet to the mile. Hence the flood-plain 
settlements are close along the river front ; but New 
Orleans is the only large city thus situated. The sides of 
the plain are frequently swampy, and not yet brought into 
cultivation, nor can they safely" be utilized until a greater 
mastery of the river is accomplished by the completion 
of the system of hivtses (dykes) near its banks. Much of 
tlie plain is forested; the soil is very fine and rich, 
and wdiere the surface is high enough, f»r well enough 
protected by levees, it is cultivated and yields abundant 
crops of cotton and sugar-cane. Occasional high flor»ds 
are still extremely destructive; that of 18U< covered 

13.000 square miles of tlu< iflain, d(istroying pi'Operty 
worth at least $15,000,000. The flood waters spread 
over and flow down the back swamps, returning to the 
main channel pcjrhaps hundreds of miles below the points 
of chief ovcu’flow. 

The delta of the Mississippi is strongly digitate in out- 
line and determined by the outflow of several distribu- 
taries or outgoing branches, whose mouths or “jmsses” 
lead to the giilf. One of the passes has Ihxui extended 
by the construction of artificial jetties, thus strengthen- 
ing the current and increasing the depth of the water to 
servo the needs of navigation. The volume of river dis- 
charge is 75,000 cubic yards a second ; it annually bears 
to the gulf 406,250,000 tons of siisjiended sediment, and 

112.832.000 tons of materials (chiefly limestone and salt) 

^ lli^Gr^^t Plains, standing at altitudes of from 3000 to 
6000 feet at the base of the Rocky Mountains, slope very 
mdually eastwards for two-thirds of the distance to the 

^ ^ H. IX. — 71 
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MiBsissippi river, where they nierge into the severd dia- 
trictB alr^y described as conQposing the western aide of 
the “Mississippi vaBey.” The plains extend 
JJ* far northwards into Canada, but narrow rapidly 

*** southwards in Mexico. This belt of the con- 
tinent remained beneath sea-level until a late geoloncal 
period, maintaining marine connexion between the Gulf 
of Mexico and the Arctic Ocean. The sediments there 
gathered were received largely from the waste of the 
mountains on the west, for the strata become thicker and 
coarser in that dii-oction. The broad uplift of these 
marine strata produced the plains, with alternating con- 
ditions of erosion and deposition: the rivers from the 
mountains sometimes acted as destructive agents, denud- 
ing the uplifted surface ; sometimes as constructive agents, 
spreading the mountain waste far and wide in duviatile 
deposits ; broad and shallow lakes are thought to have been 
formed in areas of slight depression, and here line sedi- 
ment was gathered, of special interest from the numerous 
vertebrate fossils which it has preserved. The surface 
features of the Great Plains include a largo variety of 
forms, although on the whole presenting the broad vistas 
to which their name is due. In North and South Dakota 
they are diversified by stony moraines of the Laurentian 
glacier. In Montana the neighbourhood of the llocky 
Mountains is varied by forms of volcanic origin, includ- 
ing dissected volcanoes (Bearpaw Mountains), networks 
of dykes upholding horizontal strata elsewhere worn away 
(Crazy and Highwood Mountains), or isolated dykes and 
lava-capped mesas. Lava mesas and dyke ridges occur 
also in New Mexico and Colorado. There are a few local 
dome-like uplifts, more or less deeply eroded, of which 
the Black Hills of South Dakota are the largest; hei*e 
the deep underlying crystalline rocks have been revealed, 
and a centre of mining and lumbering has been deter- 
mined in the midst of Ihe semi-homadic life of the 
plains. The Little Hocky Mountains of northern Montana 
are of similar origin, but of much smaller area. Here 
and thei*c iti the eroded districts the more resistant strabi 
rise in low uplands, and their outcropping edges stand 
forth in mgged escarpments. The western extension of 
the Ouachita Mountains narrows the plains in Oklahoma, 
but they broaihm again in the Llano estacado of northern 
Texas, whore an extensive u])land descends eastwards in a 
strong escarpment of erosion. Most of the rivers occupy 
valleys incised a few .hundred feet l)eneath the general 
level, the valley sides being sharply dissected by wet- 
weather streams ; but so far is the volume of the rivers 
reduced by the small rainfall of the region, and so great 
is the load of waste borne by the rivers from the weak 
strata of the plains themselves, as well as from the 
mountains on the west, that they are unable to cut down 
their valleys to a very gentle grade ; hence the local relief 
of the region is less than might be expected from its 
considerable altitude. Indeed, Arkansas river in western 
ICansas flows for many miles at the level of the bordering 
plains, which appear to have been formed by river-borne 
waste ; the muddy stream here maintains a channel, but 
is unable to ^rode a valley. 

Deflcient rainfall is the leading climatic feature of the 
plains; the annual precipitation is generally under 18 
inches, and in the south-west it is still less. Indeed, the 
gradual change to more populous districts on the east is 
due solely to the gradual increase of minfall towards the 
Mississippi valley ; hence the v^eness of the boundary 
between these two physiographic areas. The surface is 
treeless, except for cottonwo^s near the streams and 
scattered pines on some of the higher escarpments. In 
certain parts of the sub-arid plains, where the stxata are 
of fine texture and vegetation is almost wanting, the 
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little rain that falls produces eroding rills even up to the 
flnest head-water branches of a drainage system, thus 
carving the surface into innumerable little valleys separated 
by rid^ and spurs of minute and intricate pattern. The 
early explorers or “voyageurs” called these districts 
“ mauvaises terres pour traverser,” because of their minute 
ruggednoss; and this name is now rendered into “bad 
lands.” The elaborate dissection and barrenness of the 
“ bod lands ” in Nebraska and Wyoming have laid bare 
great numbers of remarkable fossils, of much interest 
from the light they throw on the theory of evolution ; the 
many-tood ancestors of the modem horse being among 
the most important. Elsewhere, the sandy strata of the 
plains are hea|)ed into innumerable dunes by the winds, 
giving the surface an undulating form beyond the limits 
of vision ; these are known as “ sand-hill ” districts, and 
are common in Nebraska and Kansas. Scanty pasture is 
found in the hollows among the dunes, as well as in the 
valleys of the bad lands. Here as well as elsewhere over 
the plains herds of bison (“ buflaloes ”) used to wander ; 
they have now been exterminated, except for a few that 
remain in protected parks, and are replaced by cattle, 
which range freely over great areas, reaching water once 
or twice a day, and there turned back by the “ cow-boy ” 
or by the fences of barbed wire that have now been 
stretched for thousands of miles over the once open 
plains. The {lassing traveller, accustomed to the grassy 
flelds of moister lands, may wonder where the cattle 
And subsistence, and ho may marvel how they survive the 
cold winds of winter. Truly, there is a struggle for 
existence; yet the cattle are shipped by rail in large 
numbers from the plains to eastern markets, sometimes 
stopping on the prairies to improve their condition. Cul- 
tivation of the ground is not possible over the more arid 
plains, but wheat is grown in increasing quantities along 
their eastern l)order, towards the true prairies, and imga- 
tion is practised in many valleys and on certain uplands 
along the base of the western mountains. 

The eastern members of the Western highlands (or Cor- 
dilleras) of North America are known under the general 
naiiio of the llocky Mountains. This system 
of elevations, comprising many separate ranges, ftooky 
is usually sharply separated from the plains on 
the east ; on the north-west it extends far into 
Canada ; on the south it a]>pears to be terminated in 36** N., 
where the region of the l^sin Ilanges roaches eastwards 
to the Great Plains iii New Mexico ; on the west it is 
bounded by the lava plaU^aux of the Columbia arid Snake 
rivers and by ihe plateaux of Utah and Arizona. The 
breadth of the system is usually from 150 to 300 miles. 
Altitudes of 10,000 to 14,000 feet frequently occur, 
but no summits reach 14,500 feet. There are many 
serrate ranges with well-deflned peaks and i)as8es, but 
they seldom have the sharp form that characterizes the 
European Alps or the boldest ranges of Canada. In 
the south the climate is so dry that even the highest 
summits (Blanca Peak, Colorado, 14,390 feet ; Mount 
Harvard, Colorado, 14,375 feet ) retain only small snow 
patches in summer ; but in northern Montano snow-flelds 
and glaciers of moderate size are found. Traces of ancient 
glaciers occur in all the higher ranges, and nearly all the 
few lakes that occur appear to be in association with past 
glacial action. The structure of different ranges varies 
greatly ; two ei^ples only can be here described. South 
of the Missouri, the ranges fronting on the plams are 
of comparatively simple anticlinal structure, exhibiting 
a broad granitic core, linked with upturned PkliBOzoic and 
Mesozoic strata; but north of the Missouri a synclinal 
struct^ preva^ in which the youngest strata occupy 
the axial summits and the oldest strata are turned up in 
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the flanks, the separation between mountains and plains 
probably ^ing here determined by a great overthrust, as 
18 known to be the case farther north in Canada. Dis- 
sected mountains of volcanic origin are occasionally found. 
The Spanish peaks, on the borders of the front range in 
southern Colorado, are of this kind. Land-slides of great 
dimensions are found in some of the narrower valleys of 
the San Juan rango of south-western Colorado. 

The continental divide between drainage discharging to 
the Atlantic and the F^ific is very irregularly set upon 
the various ranges'bf the Hocky Mountains. The branches 
of the Missouri system and of the Rio Grande source rise 
within the mountain belt ; one of the branches of the 
Columbia rises in northern Montana on the eastern flanks 
of the front range, traversing all the other ranges on its 
way to the Pacific. One of the best-marked character- 
istics of the region is the inclusion of numerous basins 
among the ranges, chiefly the result of warping or 
deformation of recent geological date, after much denuda- 
tion had already been accomplished. All the basins are 
heavily floored with waste brought by the streams from 
the surrounding mountains, and each basin is drained 
through a canon or gorge cut by the trunk river in the 
enclosing range. In many cases the canon outlet is so 
narrow and steep-walled as to be impassable, unless by 
expensive railway construction ; hence ordinary roads 
run from one basin to another by climbing over jmsses in 
the ranges. According to the depth to which outflowing 
rivers have cut down their canons, the floors of the 
basins are more or less dissected, their altitudes commonly 
varying from 4000 to 7000 feet. Thus San Luis “ valley,'^ 
between the San Juan and Sangre de Oristo ranges of 
southern Colorado and northern New Mexico, is a plain 
about 140 miles long and 50 wide, from which the Rio 
Grande escapes southwards through a deep canon ) but the 
cafion is not yet cut deep enough for the rivt^r to trench 
the plain, except near the outlet. The upper Arkansas 
gathers its waters in a smaller basin behind the front 
rango in Colorado, through which the river has cut the 
Royal Gorge, a deep and narrow cleft in granitic rocks, 
ami the basin floor for some distance up-stream from the 
gorge is slightly trenched. Big Horn river (a branch of 
the Missouri system) rises in a large basin and cuts its 
way through an enclosing range of the same name ; the 
floor of the basin is well dissected, the valleys being 
several hundred feet below the uplands. Green river (a 
large head branch of the Colorado of the west) drains a 
large arid basin of the same name in Wyoming through a 
deep cahon in the Uinta range on tho south ; and the 
basin is deeply dissected, pn^senting **bad lands’^ of strong 
relief. All these basins seem at first sight to have con- 
tained lakes, but it is highly probable that, as a rule, the 
basin floors were aggraded, and the outlet cafions wore 
degraded about as fast as the warping of the region pro- 
gressed, and that if lakes occurred at all they were 
shallow and short-lived ; continuous drainage by rivers 
probably prevailed during the time of deformation as well 
as since. This explanation applies to the examples above 
named and to many others, such as those of the up 2 )er 
^Missouri and its branches among the ranges of Montana, 
the trunk river finally passing through tho “ Gate of the 
iMountains,’^ as the gorge in the front range was named by 
the early explorers, Lewis and Clark. The higher basins 
in Colorado are known as “parks,” from the scattered 
growth of their trees among grassy glades. The Yellow- 
stone Park is exceptional among the intermontanc basins, 
in having its floor built up by heavy lava flows, above which 
rise the ruins of some once lofty volcanoes, while on the 
east the mountains are deeply-dissected masses of volcanic 
materials. The Park is remarkable for its geysers and hot 
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springs, on account of which it has been made a public 
reservation. The cafion by which the Yellowstone river is 
discharged to the northward is a now course, deep cut in 
decomposed and many-coloured lavas, of the outlet of 
Yellowstone Lake, which formerly drained westwards vid 
Snake and Columbia rivers to the Pacific. 

Tho basins among the Rocky Mountains are all of drier 
climate than those of the ranges, but their generally open 
surface promotes their use for grazing lands and for agri- 
cultural settlements, while the mountains are the seat 
of mining towns and lumber camps. Modem methods of 
mining usually exhaust rich mineral do 2 >osit 8 in ten or 
twenty years, and the earlier mining camps in the Rockies 
are now abandoned and nearly forgotten. Even Lead- 
ville, growing mpidly l)etweon 1870 and 1880, under 
the feverish excitement of working rich silver mines, was 
on tile decline for some years thereafter. Cripple Creek, 
Colorado, a more recent gold- mining district, is still largely 
productive. Butte, Montana, has an unusually long-last- 
ing productiveness of silver and coj>j.)er ores ; mining and 
smelting works of great magnitude have been established 
there. The timlxjr industry has been much injured, 
especially in tlie north-west, by forest fires, commonly the 
i*esult of carelessness and indifference on tlie part of hunters 
and settlers ; but the enormous destruction of jiast years 
is now checked. The settlements in the basins are of a 
more 2 )emianent nature than those about the min<is, and 
nearly all show signs of steady growth. Inigation is 
practised as far as streams are available, but the amount 
of ground thus brought under cultivation is at the best 
only a small fraction of the region. None of these settle- 
ments has yet reatlied as gnsat a po}>ulHtion as Denver, 
the chief city of the plains, or as Salt Lake City, the chief 
one of the interior basin on the west. 

I^ho plateaux of Utah an<l Arizona embrace a lofty 
I’egion of too arid a climate for settlement except ui)on 
small imgated areas, but of xnarvelious geological 
history and oxtraoidinary geographical fonn. piat^muxai 
Here, as well as in the Rocky Mountains, there Utahmaa 
was continuous deposition of stratified rocks from 
Paheozoic and Mesozoic times, uninterrupted by the break 
at the close of tho Carboniferous formation tliat was 
formerly thought to 1x5 universal. Here are broad uj)- 
heavalswith hardly percei>tible tilting over scores of miles, 
and great fraettures or faults by which adjacent j)lateau 
blocks are 8(ii)arated. Here, as hardly anywhere else in 
the world, one finds manifest evidence of enoruiouK erosion 
in the ))roduction of receding clifls that form steps by 
which the altitude of successive i>lateaux rises from GOOO 
feet in the south to 10,000 or 11,000 f«x5t in the north, 
and in tlie origin of deep canons by which the jdatforrns 
between the cliffs are trenched. Tlic cliffs of the plateau 
region may be divided into two classes, according to their 
origin an(l arrangement. Tliose of the first class have 
lieen formed by the normal processes of erosion, allowing 
the edges of the resistant strata to gain strong relief, 
while the weaker strata are strip] x)d off’ above and under- 
mined Ixjlow; cliffs of this nature have a relatively 
constant height, deiX5nding chiefly on the thickness of 
the resistant strata, but a very irregular front, receding 
where attacked by streams and advancing in inter-stroam 
promontories. Most of the cliffs of the region belong to 
this class. They may Ix) named by the formation that 
determines them, as Permian, Triassic, and Jurassic cliffs; 
or according to their colour, clearly seen on their baiTen 
faces, as the brown, red, and white cliffs ; or by various 
local names. Cliffs of the second class are associated with 
the disidacements or faults by whicih the region is divided 
into huge blocks, a hundred or more miles in leuj^, noith 
and south, but much loss in breadth, with differential 
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Upheavals ot hundreds or even of thousands of feet. 
The cliffs follow the margins of the blocks, but the 
displacements are too ancient for the cliffs to show the 
actual faces of fractures; erosion has already caused a 
greater or lesser amount of recession and dissection from 
the original fracture lines — ^great where the strata are weak, 
small where they are resistant ; it is the fault-cliffs that 
are still maintained by the resistant strata that are here 
considered. Cliffs of this nature are characterized by a 
relatively straight course for scores of miles, for the 
fractures have few sinuosities ; but the cliffs have signi- 
ficant variations of height, depending on the changing 
measure of displacement. The Grand Wash Cliffs, limiting 
the plateau region on the south-west, and the Hurricane 
ledge, a little farther east, are among the best-defined 
examples of this class. Associated with the dissected 
fault-cliffs are the slopes of the monoclinal displacements 
by which some of the plateau blocks are se^mrated. 
These were due initially to an unequal uplift of the 
adjacent blocks, the two being separated not by a fracture 
but by a flexure of the layers, so that the corresponding 
horizontal formations in adjacent plateaux differed in 
altitude by a thousand feet or more. The monocline, by 
which the Kaibab plateau descends to the jJatfonn of 
the Marble cafion on the east, is an excellent example of 
its kind, the sloi)e not now exhibiting its initial surface, 
but the surface of a resistant fonnation from which the 
weaker overlying strata have Ihjcu worn away. 

The deep and widespread erosion by which the overlying 
strata have l)een removed and the cliffs formed lias been 
greatest where the uplift w’as greatest, mainly in the 
south-west. There a great exjianse of strong C-arboniferous 
strata (here of marine origin, and non-coal-bearing, as is 
always the case in the western United States) now forms a 
plateau at an altitude of 5000 or 6000 feet. Erosion has 
been much less to the north where u])lift was less, and 
there are found the plateaux capped with youngest strata 
and of the greatest altitude, up to 9000 or 11 ,000 feet ; 
they have a moister climate than the lower plateaux, and 
are well forested. The caftons by which the plateuux 
are. deeply diwwMited are the work of the rivers, aided by 
the weathering and washing of the walls. They are for 
the most part independent of the fracture lines, although 
between the higher plateaux on the north many valleys 
have been eroded along the fractures. The chief 
cailons seem to have been eroded in consequence of a 
broad elevation of the region that took place, for the 
most part, after the widespread erosion above mentioned. 
The most remarkable cafton is that of tlie Colorado, 
which traverses the entire plateau region from north-east 
to south-west. In the Kailiab plateau the cahon is 
5000 to 6000 feet deep and 12 or more miles wide; its 
sides are elaborately dissected by gigantic ravines. A 
branch railway nearly reaches the southern rim of the 
Gallon at one of the finest points of view. The few 
tributaries received by the Colorado enter it by side 
cafions. Although the erosion required for the produc- 
tion of these cafions is stupendous, it is very much 
smaller than * that by which the general surface of the 
plateaux was stripped in the production of the cliffs. 

Volcanic phenomena are exhibited on the plateaux in 
good variety. Some of the higher plateaux in the north 
are cap^ied with heavy lava sheets, which must have been 
|x>ured out in early Tertiary time before the great erosion 
of the region farther south. Dissected volcanic cones, 
several thousand feet high, with forested slopes, are found 
on the broad Carboniferous platform south of the Colorado 
cafion ; these must have been built after the great erosion, 
yet long enough ago to be deeply ravined. cones and 
fresh black lava fiowa of recent date are found at various 
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points ; some of the flows poured into the Colorado cafion 
in great volume, but have since been mostly worn away. 
In the north-east j>art of the region the Henry Mountains 
are laccoliths, or masses of intruded lava, blister-like, 
between the stratified formations which they domed up ; 
the covering strata have now been greatly denuded and 
the intrusive igneous rocks revealed. The settlements 
in the plateau region are few and small. Streams are 
so few and generally so inaccessible at the bottom of 
Gallons that irrigation is rarely possible. Springs are 
rare and of great value, and the rough roads or trails by 
which the plateaux are traversed are traced so as to jmss 
by them. The higher plateaux have abundant timber and 
summer pasture, but their winter climate Ls severe and 
they do not attract j>crmanent settlement. The population 
of the region must remain very small. Although the 
plateaux are traversed already by two railways, their 
surfac!e is too rough and too inhosj)itable to detain the 
pleasure -seeker on a transcontinental journey; but the 
region must l)econic a place of pilgrimage for lovers of 
the grand and marvellous in desert nature. 

An area of over 200,000 square miles between the llocky 
Mountains and the Pacific ranges, chiefly in Idaho, 
Washington, and Oregon, is occupied with vast 
sheets of lava, which have converted a broad plateaux 
intemiontane Imsin into a plateau, “whose present of the 
elevation, due to filling, uplift, and warping, 
varies from 600 to 3000 or more feet. The 
sources of these great outpourings is not certainly known, 
but they are believed to have been erupted fi‘om fissures ; 
their date is Tertiary. The margin of the lava sheet is 
unusually well defined against the surrounding mountains ; 
here entering and tilling a valley as if to form a bay, 
there retreating around an advancing ridgtj as if rounding 
a promontory. Isolated mountain tops sometimes rise 
like islands above the plain, as in Bteptoe Butte, a noted 
point of view, rising 1000 feet over the lavas. Local 
disturbances have here and tliere uplifted and tilted blocks 
of the plateau in its western part, so as to form long 
ridges with a steep face of fracture on (jiic side and a 
long descending s1o]kj on the other; huge land-slides have 
sometimes fallen in disorder from the fractured face. 
The younger lava sheets still have a frcsli and barren 
surface unworn by streams; the older ones are well 
dissected by numerous valleys, between w'hich the lavas 
of the uplands are deeply weathered into fine and fertile 
.soil. In western Washington the lavas art* often covered 
with the finely stratified sediment of a Tertiary lake. 

The Columbia river has eroded an important valley 
near the northern and western margin of the lavas, 
ex^josing their successive sheets. In southern Idaho 
Snake river has worn a fine cafion in which its famous 
cataract occurs; farther north-west this river traverses 
the Blue Mountains of Washington, a broad arch of the 
plateau reaching a height of 5000 feet; here occurs a 
cafion 4000 feet deep, rivalling that of the Colorado in 
strength and variety of form, but more sombre in colour. 
Uncounted lava flows are shown in the cafion walls, 
with interstratitied ash -beds containing ])etrified trees. 
At one point a mountain that was once completely buried 
by the lavas is now” transected : its summit is 1500 feet 
below the plateau and 2500 feet above the river. No 
less remarkable is a cafion once eroded by the Columbia 
river on the i)ath that it temporarily followed w'hile its 
main valley was invaded by the ice streams that descended 
from the mountains on the north and west during the 
Glacial period : the cafion is now nearly or quite dry ; 
high walls enclose the greater part of its course, and near 
a small settlement known as Coulee City its floor is broken 
by the cliffs of what was once a great cataract, a feature 
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that Tanks high among the marvels of the Western 
country. 

The climate of the lava plateau is dry. It is treeless, 
except for scattered pines near its margin and on its 
higher uplifts. The more elevated parts have an abund- 
ant pasturage, but the lower surface is covered with stige 
brush, an apparent waste, yet containing enough pasture 
to support numerous cattle, whose dusty trails leading to 
water are among the characteristic features of the lava 
plains. Irrigation is seldom practicable, owing to the 
depth at which the streams have eroded their valleys. 
But the deeper- weathered soils, whose surface is some- 
times rolling as if wind-blown, retain enough moisture to 
produce in eastern Washington excellent croj)s of wheat, 
of which there has been a large yield since the recent 
settlement of the region. 

We come now to the extensive area, limited on the north 
by the Columbia lava plateaux (near the Nevada boundary), 
Thti^gloa bounded there on the cast and west by 
oftbe the Wahsatch and Sierra Nevada Mountains, 
basla narrowing in the middle between the Arizona 
rmngeM, plateaux and the southern Sierra, but widening 
farther south so as to reach the Pacific coast on the west 
in southern California, and to pass around the boundary 
of the Arizona plattiaiix and the Rocky Mountains, and 
meet the Great Plains on the east in New Mexico. The 
region continues into ?%Iexico. It is traversed by numerous 
mountain ranges running roughly north and south, com- 
monly measuring from 30 to 100 mih^s in length and 
from 5 to 10 in width ; rising to an altitude of from 6000 
to 11,000 feet, or to a local relief of from ijOOO to 6000 
feet. The oinm space between the ranges is occupied by 
sloping piedmont plains, which unite tj form broad flat- 
floored inUjnnontane troughs ; these are floored for the most 
part by the waste that has been washed from the valleys 
in the ranges. In tlio north-west, where tliis region enters 
southern (Jregon, and north-eastern California, the ranges 
seem to l>e of relatively recent origin, for here they still 
retain the form f»f upheaved and tilted blocks, little sculp- 
tured; while in the south-west the ranges are of much 
older date, for h.n-e they are but remnants of their former 
dimensions, much of their area l)cijig now reduced to 
gently - sloi>ing floors of rock, grading into the medial 
plains of w^aste. But in general the mountains are of 
strong fonn and well curved ; sometimes rugged and 
sharply serrab?, but more commonly exhibiting smoothed 
8lo])es and rounded summits. The higher ranges enjoy a 
climate moist enough to {permit the growth of trees, chiefly 
pines; running streams issue from the larger valleys, but 
the mountiiin flanks are dry and barren. The rocks of the 
ranges are of gre^t variety, both igneous and sedimentary ; 
they sometimes contain valuable ore deposits, as at Vir- 
ginia City and Eureka, Nevada (g®ld and silver), and in 
the Phoenix distric^t of Arizona (copper). Mining towns 
rise, flourish, and dwindle away in the neighbourhood of 
these deposits, as the mineral product grows and fails with 
the modern methods of rapid exploitation. 

The sloping piedmont plains are arid, clothed with 
abundant sage-brush and other desort plants, but possess- 
ing very little picture. Cattle nevertheless range over 
the less arid districts near the settlements. The smaller 
streams from the mountains soon wither away, yet even 
from dry valleys a heavy rain such as occasionally falls 
on the mountains produces rushing torrents that carry 
forward abundant coarse and fine detritus, spreading 
it in the stony alluvial fans of long radius and gentle 
declivity which give character to the region. Some 
of the fans in south-eastern California are of large size — 
500 to 600 feet higher at the apex than at the margin, 
with a radius of 10 or more miles; ground water is here 


stored in considerable quantities, and tunnels are driven 
in from near the I)ase to convey water for irrigation 
on the lower slopes. The perennial mountain streams 
niay flow far enough forward to unite in a trunk stream 
in the flat intermontane trough between the sloping plains ; 
and the trunk stream in turn withers away on a desert 
plain, or (especially in the north-west, where the streams 
are fed by the more abundant rains of the Sierra Nevada) 
forms a lake in a shallow basin, or (especially in the south- 
east) escapes to the sea by joining one or the other of the 
two outflowing rivers, the Coloi^o or the Rio Grande. 
Some of the rivers have the curious habit of traversing a 
mountain range in a deep-cut caflon, instead of running 
around the end of the range not far distant, thus 
suggesting that the stream was antecedent to the moun- 
tains. The permanent streams are now used for irrigation 
on the piedmont slopes, thus supporting many settlements 
that would 1)0 called “ oases ” in Africa. Their popula- 
tion is largely Mormon in Utah, but less so elsewhere. 
The irrigated fields produce t}X(Hillent croj)8, but their 
total area is a very small fraction of the entire region ; 
thus a low limit is sot upon the number of loeally- 
supported inluibitants. 

Most of the lakes in the intermontane basins are strongly 
saline ; others arc brackish or alkaline. The most famous 
of the former is Great Halt Lake (salinity, 24 per cent.). 
The smaller lakes are as evanescent as the wot-weatber 
streams ; mere films of water fed by occasional rains, turbid 
with fine silt that is raisi^.d from the bottom by the wavea 
When the waters dry away, a very smooth surface of mud 
is left absolutely l)arren; im|)assable wdum wel, Jiard 
baked when dry. Hueh mud-j)laius are known by the 
Simnish name of ploy an. All the lakes were larger in a 
rcc^mt g(u)logical jH^riod of moister climate, presumably 
coincident with the Glacial iJtiriod elsewhere, as proved by 
the extensive series of shore lines on the enclosing moun- 
tains. The two largest of these extinct lakes, named 
Bonnevilk) and La Hontan after early explorers of tlie 
region, have been elaborately described by Gill>ert and 
Russell in Monographs I. and XI. IJ.S. Geological 
Survey. 

The Sierra Nevada of California and the Cascade range 
of Oregon and Washington, with the subordinate moun- 
tains nearer the coast, may be grouj)ed under 
the general title. Pacific ranges. They are, as a ^ 

rule, clearly separatfjd from the wjgions of the 
Columbia lava and of the basin ranges on the east by a 
strong ascent, that which leads from the interior Ijasins 
to the southern Sierra being 08 i>ecially sbiej) and high. 
The Sierra Nevada does not apjMjuir to he in its first cycle 
of erosion. It was deeply denuded after its original eleva- 
tion, and then uplifted en bloc; its tjastern slo})e is the dis- 
sected face of a great fracture, while the slanting uplands 
of the western slope are now dccjdy cafioned by many 
rivers. Lake I’ahoe, a clear body of water of great beauty 
near the crest of the range, occupies a liasin formed by a 
subordinate fracture. In the southern i)art of the range, 
chiefly of granitic rocks, erosion before uplift does not 
seem to have progressed so far as farther north ; here the 
mountain scenery is bold, including the highest summit in 
the United States (Mount Whitney, 14,898 feet), yet so dry 
in summer that the snow-fields are small and the glaciers 
are rare and minute. The Yosemite Valley, enclosed by 
precipitous granite walls, is a famous resort, now a public 
reservation. In the middle of the range the uplands are 
frequently covered by extensive lava flows, of origin 
anterior to the erosion of the existing canona Gold is 
found in the quartz veins of this district and in the river 
gravels that were formerly deposited at the western base 
of the range, now more or less uplifted and dissected, aa 
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well M in the gravels here and there preserved under the 
lava flows. Farther north, volcanoes and lava sheets 
become increasingly importent. Mount Shasta is the 
finest cone (14,380 feet), now extinct and well ravined 
hy radial streams. Meadows al)out the base of this and 
other cones represent aggraded lakes, once formed by lava 
barriers in ancient valleys, now excellent agricultural 
land. 

The deep transverse valleys of Pitt and Klamath rivers, 
by which a small part of the basin on the east gains dis- 
charge through the mountains, one north, the other south 
of Mount Slmsta, to the Pacific, divide the Sierra Nevada 
from the Cascade range. The latter is, like the Sierra, an 
uplifted block in a second cycle of erosion. The mountain 
block as a whole appears to have been bent or faulted up 
from the lava-fioored basin on the east. The highest 
summits are volcanic cones, most of which are deeply dis- 
sected. They bear snow-fields and glaciers, of which the 
finest now known are on Mount Kainicr ( 1 4,526 feet). Lake 
Chelan occupies a deep, fiord-liko, ice-scoured valley on the 
eastern slopes. Crater Lake in southern (Oregon occupies 
a deep circular basin or caldera, five miles in diameter, 
enclosed by strong cliffs that form the rim of a half-de- 
stroyed volcanic cone. The lake is marvellously beautiful, 
similar to the circular lakes of central Italy, but of grander 
proportions. Before the destruction of the lost summit 
of the cone, probably by under-melting and engulfment, 
radial ravines had been worn down its slojies ; the trun- 
cated ravines now notch the rim of the caldera. Glacial 
moraines lie in some of the ravines, as if deposited by 
glaciers that once descended from the summit ol the cone ; 
hence the engulfment is prol)ably of post-Glacial date. 
Columbia river traverses the (Cascade range at its middle ; 
and like the transverse rivers farther south, apjKaars to be 
of origin antecedent to the uplift of the range. The 
lacustrine strata that lie on the north-west part of the 
lavas in the inner (llolumbia basin (see above) are probably 
to be correlated with the transversa valley of the river in 
the mountains, the lake standing behind the rising range, 
while the river was cutting down its cafton. The forests 
on the western slopes of the mnge are noted for their 
density and for the great si^e of many of the trees ; they 
are now extensively cut for lumljer. 

The Coast ranges bordering the Pacific are, as a rule, of 
subdued form; they have been rei)oatedly uplifted and 
deformed, and long eroded. The Santa Ikrbara Islands, 
off the coast of southern California, are to be associated 
with the Coast ranges as isolated mountain blocks. The 
sea- border of the mountains has few indentations, and 
some of the ranges — the Santa Lucia Mountains, for 
example — descend precipitously to an almost inaccessible 
shore. Transverse valleys are rare ; the most remarkable 
are slightly submerged in the Bay of San Francisco and 
in the estuary of Columbia river, the former determining 
the site of the chief city of the Pacific coast. 

A more or less continuous depression lies between the 
inner and outer meml)ers of the Pacific rangea The 
southern part of the depression is the valley ” of Cali- 
fornia, a great waste -floored basin formed by the flat, 
laterally confluent, alluvial fans of the rivers from the 
east and west; along its axis, a level, unbroken plain. 
Tulare Lake lies on the southern j^tart of the plain, a shallow 
and variable water-sheet, held back by the faster gix>wth 
of some fans next on the north. This great plain h^ dry 
summers, especially in the south ; the winters are rainy, 
especially in the north ; ini^tion is practised extensively, 
the form of the surface being excellently adapted to it. 
The extensive cattle ranges of the Mexican occupants 
before 1850 have been replaced by wheat farms, and these 
by the irrigated fniit orchards of the present. 
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Another basin of smaller sise and more uneven surface 
opens between the inner and outer ranges north and south 
of Columbia river. The summer dryness is less marked 
here than farther south, and agriculture flourishes without 
irrigation. Farther north the many branches of Puget 
Sound indent the intermontane trough, providing many 
excellent harbours, two of which have l^ome of import- 
ance as the termini of transcontinental railways. Here 
the forest growth is so heavy that the cost of clearing the 
land for farming is forbidding ; even if the trees are sawn 
for timber, the removal of the huge stumps is heavy 
work ; but when the land is once ready for cultivation, it 
returns rich harvests of grain and fruit. (w. M. d.) 

II. Statistics. 

Population , — The |X)pulation of the United States, 
including that of Alaska, Indian territory, and Indian 
reservations, in 1890 was 62,979,766; in 1900 it was 
76,149,386, to which must be added the population of 
Hawaii, giving a total of 76,303,387. The official census 
of Porto Rico, taken 10th November 1899, gave to it a 
population of 953,243. No official enumerations of the 
iwpulatibns of the other new possi'ssions of the United 
States have been made, but the latest estimab^s, accepted 
in the census bulletins, are as follows : Philippines, 
6,961,339; Guam, 9000; and American Samoa, 6100. 
The grand total for the United States and its i) 08 sessions 
thus stood at 84,233,069 in 1900. Taking only the 
populations of the states and territories, the increase 
in 1890 over 1880 was 24*9 per cent., and in 1900 over 
1890, 20*7 per cent., being a smaller percentage than was 
shown by any previous census. The population by 
geogi-aphical divisions in the census returns of 1890 and 
1 900 was as follows ; — 


BtAtes And TenitorleR. 

1890. 

1900.1 

Incnwise 
pHr font. 

North Atlantic , 

17,406,968 

21,046,690 

20-9 

South Atlantic . 

8,857,922 

10,446,480 

17*9 

North Central . 

22,410,417 

26,:i33,004 

17*5 

South Central . 

11,170,137 

14,080,047 

26-1 

Western 

3,102,269 

1 4,091,349 

31-9 

Alaska 

32,052 

! 63,592 

98*4 

Hawaii 

89,990 

' 154,001 

7M 


The unusual rate for Alaska is explained by the influx of 
{>opulation due to the discoveries of gold deposits, and 
that of Hawaii by the rapid development of sugar planta- 
tions and the foreign labour introduced for the cultivation. 
Particular states showed remarkable differences in growth. 
Nebraska gave the smallest percentage of increase, 0^*3, and 
the territory of Oklahoma, thrown open to settlement in 
May 1890, gave the largest, 407*6. While the relative 
importance of the groat geographical divisions (census) 
remained unchanged since 1890, certain states altered 
their position or rank in the scale of im}X)rtance. The 
states and territories showing an increased imj)ortance 
were New Jersey, Oregon, and Oklahoma; those of 
diminished rank were Delaware, District of Columbia, 
New Hampshire, Vermont, Nevada, Utah, and Wyoming. 
Nevada was the only state that showed an actual decrease 
in population since 1890. 

The growth of the central and western divisions of the 
country was due to the large immigration of foreigners, 
as well as to a steady movement of native population 
from the eastern states. The force of this latter agency 
is measured by the returns of the native-born and the 
states of their origin. In the north central division, of a 

^ The figures in this column do not include 91,219 persons in the 
military and naval service of the United States stationed abroad, not 
credited to any state or territory. 
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total of natiTe-born of about 22,000,000 persona, nearly 
1,700,000 were bom in the Atls^tic states ; in the south 
eentral, of 13,700,000, nearly 730,000 were natives of 
the Atlantic states. These returns do not give the full 
movement, however, as a part of the migrants passed 
on to the western division, where 1,370,000 out of a total 
of 3,250,000 native-born came from states in the Union 
wholly beyond the limits of that division. The immigration 
movement of foreignero during the period 1887-1901 was 
as follows : — 


Tear. 

Number of 
Immigrants. 

Yeaz. 

Number of 
lumigrantii. 

Tear. 

Number of 
ImmigranU. 

1887 

1888 

1889 

1890 

1891 

490,109 

546,889 

444,427 

465,302 

560,319 

1892 

1893 

1894 

1895 

1896 

623,084 

502,917 

314,467 

279,648 

343,267 

1897 

1898 

1899 

1900 

1901 

230,832 

229,299 

311,716 

448,572 

487,918 


There has been a marked change in the origin and 
character of this movement. In earlier years western 
Europe furnished the larger part, and the United King- 
dom, Germany, and the Scandinavian countries were the 
principal factors. In 1888 all Europe sent 638,131 
emigrants to the United States, and 373,846 of these 
came from the countries named. In 1901 the total 
movement from Europe was 469,237, but only 106,431 
came from the same countries. Italy, Austria-Hungary, 
and Russia were the leading contributors, these three 
nations giving 334,643 in that year. This change in the 
nature of the immigration has occurred in the face of 
more rigid inspection of immigrants under laws intended 
to exclude the chronic i)au]ier as well as the criminal and 
incompetent. While the lands of the west and south still 
attract permanent settlers, the mines and factories and 
such undertakings as railway construction and city im- 
provement give an opjjortunity for the temporary residence 
which is the characteristic of the Italian immigration. 
Although the laws excluding the Chinese are enforced as 
far as possible, more than two thousand Chinamen enter 
each year, and the immigration of Ja})anese has much 
increased and shows every evidence of becoming an im- 
portant factor. 

The relation of foreign- to native-born jwpulation has 
not varied greatly since 1860. The census of 1900 gave 
65,843,302 native-born, or 86*3 per cent, of the 
total population, and 10,460,085 foreign-born, 
or 13*7 per cent. Nearly one-half of this 
foreign-bom population (49*5 per cent.) was found in 
cities having upwards of 25,000 inhabitants; and the 
proportion of foreign -born in the principal cities was 
nearly three times that of the country outside of these 
cities. The distribution of the foreign-born population 
has great significance, and in 1890 and 1900 was : — 


Geographical Division. 

1890. 

1900. 

Increofie 
per cent. 

North Atlantic . 

8,888,177 

4,762,796 

22*5 

South Atlantic . 

208,525 

216,030 

3*6 

North Central . 

4,060,114 

4,158,474 

2*4 

South Central 

321,834 

357,635 

11*1 

Western . . . ] 

1 770,910 

846,321 

9*8 


The increase in the foreign-born has been concentrated 
in a few states, and was not so large as that shown by 
the returns of 1890 and 1880. Tlus is to be explained 
both by a decreased movement of immigration in the 
two periods and by the increase in a temporary migra- 
tion, a characteristic of the people of southern Eurojte. 
Nor has the rate of growth of the foreign-bom in the 
ten years ending 1900 equalled that of the native-born, 
being only 12*4 per cent, compared with 22*5 per cent 
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in the previous decade. Natives of Germany constitute 
the largest element of .the foreign-born (25*8 per cent.), 
and those of Ireland are second in importance (15*6 per 
cent). The number of those who were bora in south- 
eastern Europe more than doubled in the ten years 
1890-1900, while that of the foreigners bom in northern 
Europe, though absolutely greater, remained almost un- 
changed. 

The number of persons born of foreign parentage (one or both 
parents being of foreign birth) was 2e, 198, 989 in 1900, or 34*3 
per cent, of the total population. The corresponding figures for 
1890 were 20,676,046, and 33 per cent The manufacturing states 
of the east and of the north-central division contain the largest 
pro^iortion ot those of foreign parentage. More than one-half 
(51*1 i»er cent.) of the total |N>pulatioti of the North Atlantic 
division comes under this description, the highest percentages 
being those ol Rliode Island (64*2 jier cent.), MassachusottB (62*8 
per cent), and New York (59*4). Even those relations are ex- 
ceeded ^in some of the more western states, as in North Dakota, 
with / / *5 jKsr cent. of its total population of foreign parentage, 
Minnesota, with 74*9 per <Jt*nt., an«l Wisconsin, with 71*2 per 
cent. In the states of the south the number of those born of 
foreign parentage is so small as to be an inappreciable element in 
the total iwpiilation, as North Carolina (0*7 i»er cent.), South 
Carolina (1*3 per cent.), Mississippi (1*8 percent.), and Georgia 
1 (1*7 i»er cent.). But in Louisiana the })roportioii is larger, 11*8 
I i»er cent., as well as in Texas, 15*5 ]»cr cent., exceptions explained 
by economic causes. Of the total native w bile ]K)pulation of the 
united States in 1900 (56,740,739), more than ouo-fourth (27*6 jier 
cent. ) was of foreign ]>arentag6. 

In the states and territories the persons of negro descent in- 
creased from 7,488,788 in 1890 to 8,840,789 in 1900, or 18*1 per 
cent., the rate being somewhat less than that of the „ 
white population (21 *4 per cent. ). The census report 
says : If an examination is mado of the relative increases of 

themf two elements in the south Atlantic and south -central 
divisions, in which nearly nine -tenths of all tlie persons of negro 
descent are fimnd, the same conditions are a]>]>arent. In tlio 
south Atlantic division there has been an increase in the white 
population since 1890 of 19*9 per cent, as compared with an 
increase in the negro population of 14*3 percent., while in the 
south-central division the whites hav e increased during the some 
period 29*1 ))er cent, and the negro element 19*9 ])or cent. If 
the comparison in these two divisions is extended to the several 
elements of the white ]>opulation, it is seen that among the 
foreign white there has not been so ra[>id an increase as among 
persons of negro descent, but that among the native whites, both 
of native ami foreign parentage, the relative increase during the 
! decade has been much greater.’' In two states South Carolina 
and Mississippi the negroes outnumber the whites, and in 
iiouisiaiia they have been in the minority only since 1890. Such 
a situation has led to constitutional provisioiiK fur restricting 
the use of the franchise by the negro. On the whole, the 
relative numbers of negroes to whites for the entire country are 
steadily decreasing. The migratory movement of the negro 
population towards the far south has steadily progressed sincie 
1850. (ScoNkgho.) 

The interior movoment of the pojmlation from state to state is 
indicated by the roturns of the state or territorv of birth. Ex- 
cluding certain elements which wore md covered by 
the enumeration, the native-born living in the state 
or territory of birth constituted 79 per cent, of the • 
total native-born, or 61,1*79,651 in a total of 65,767,451. Since 
1860 tliis proportion has slowly risen from 75*1 per cent, to its 
present figure. The two groat divisions of tito north and south 
Atlantic, though showing tho largtmt percentage of native-born 
living in the state of birth, give a slight dec,rcaao compared with 
tho returns of 1890, and only a single member in these divisions 
- West Virginia— offers an increased percentage. In tho other 
geographical divisions the ]iro]iortion of resident native-born is 
less, and the movement differs. The comparison by divisions 
is : — 

Percentage of Nativt*.b<jni reniding In 
Geognipliical Division. U,rth. 

1890. 1900. 

North Atlantic . . 87 *5 per cent. 86*3 per cent. 

South Atlantic . . 90*1 ,, 89 1 „ 

North Central . . 69*9 „ 73*6 „ 

South Central . . 79 ,, 78*5 ,, 

Western ... 46 ,» 50*4 „ 

The iiumlMjr of native-born persons living in states other than 
those of birth (13,787,800) is greater than the foreign-born 
(10,444,717). The native immigrants thus fomi a more im- 
portant element in the settlement of tho 8tatu.s than the foreign 
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immignuits. The constitution of the population of each state 
must he studied by itself, and it is not possible to generalize. 

The extraordinary growth of cities has oeen continuous. Taking 
the incorporated places — and these will include nearly all cities, 
towns, and villages of any size — there were 7678 
unam such places in 1890 and 10,602 in 1900. In the 
pofiwmtioa, fojpjjiQp year 41*4 per cent, of the total population 
was to be found in the incorporated places, and in 1900, 47*1 per 
cent. The increase has been almost wholljr in places of 25,000 
inhabitants and over. It is the laiwor cities that have gaineti 
the most. The relative position of places having populations 
of less than 25,000 hardly changed within the decade ending 
1900. In New Vork, New .fersey, Massachusetts, Illinois, Rhode 
Island, Pennsylvania, Colorado, and Connecticut more than three- 
fifths of the total population live in incorporated places. In the 
southern states, and in certain of the more recently constituted 
divisions of the west, like Oklahoma, less than one-fifth of the 
population is found in such plaices. The uineteon cities of the 
first class, which include those having a population in 1900 of 
200,000 and over, increased in popmation by 40*7 per cent, 
between 1880 and 1890, and by 32*6 per cent, between 1890 and 
1900. Only New York, Boston, New Orleans, and Newark gave 
a greater rate of increase in the second period. So far as ooni- 
parison may be made, the population of incorporated plat^tes in 
1890 was 26,070,828, and 35,849,516 in 1900. 

In determining the question of urban and rural ]Mpiilation, 
other figures must be used, the reason being the practice of New 
England localities to include within town limits a population 
that elsewhere is treated as rural. The census gives the urban 
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population, on a basis of places of 4000 inhabitants or more, at 
fk>,768,881 in 1890, or 82*9 per oent. of the total population ; and 
28,411,698 in 1900, or 37*8 per cent, of the torn. The great 
increase has occurred in New York, New Jeis^, Pennsylvania, 
and the states of the north-central division, in every division 
the urban population has increased since 1890 more rapidly 
than the total population, and the differenQjS is so large as to 
mark the intensity of the movement from the fkrm into the 
town or city ; — 


Oec^raphical Division. 

Increase in Total 
Population. 

Increase In Urban 
Population. 

Number. 

Per cent. 

Number. 

Per cent. 

North Atlantic 

South Atlantic . 1 

North Central 

South Central 
Western 

8,639,726 
1,686,668 
3,922,687 
2,909,910 
989,080 1 

20*9 

17*9 

17*5 

1 26*1 

1 31*9 

8,541,779 
495,330 
2,698,277 
i 557,428 
: 433,609 

35*2 

81*9 

88*5 

41*6 

41 *9 


Yet in but few states outside of the north Atlantic division has 
there been an actual loss in the rural population, and both in the 
south and west many states show a sumitantial gain. While in 
the north-eastern states the gain in population has almost wholly 
been in the urban, in the new states of the west and in some of 
those of the south the gain has been in the rural population. 
The movement of population is thus a fair indication of eoonomio 
status or development. 


Staiintics of National Elections. 

The general political complexion of each state is best shown by the division of its electoral vote in the 

Presidential elections. 



1S84. 

1888. 


1892. 


1806. 

1 1000. 

Static. 

Cleveland. 

Blaine. 

Cleveland. 

Harrison. 

1 

1 

6 

Harrison. 

Weaver. 

Bryan. 

McKinley. 

Bryan. 

McKinley. 


Dem. 

Hep. 

Dem. 

Hep. 

Dem. 

Rep. 

Pop. 

Dem. 

Rep. 

Dem. 

Rep. 

Alabama 

10 


10 


11 



11 


11 


Arkansas 

7 

... 

7 

• •• 

8 



8 


8 

• * • 

California . 

• •• 

8 

... 

8 

8 

i 


1 

8 

... 

9 

Colorado 

««« 

3 


3 



4 

4 


4 

... 

Connecticut . 

6 

... 

6 

• •• 

6 



... 

6 

... 

6 

Delaware 

3 


3 

... 

3 



... 

8 

... 

3 

Florida 

4 

. . . 

4 

... 

4 



4 

... 

4 

... 

Georgia 

12 


12 

... 

18 

... 


18 

... 

13 

• 9 • 

Idaho . 



• ft 


... 


3 

8 

• •• 

3 


Illinois 


22 

• •• 

22 

24 



... 

24 

... 

24 

Indiana 

\r> 


... 

15 

15 




15 

• •• 

16 

Iowa . 

... 

13 

... 

13 


is 


... 

13 

... 

13 

Kansas 

... 

9 

-< • 

9 



io 

30 



10 

Kentucky . 

13 

... 

13 

... 

13 



1 

12 

13 


Louisiana 

8 


8 


8 



8 


8 


Maine . 

... 

6 

... 

6 

... 

6 



6 

... 

6 

Maryland . 

8 

... 

8 

... 

8 

... 



8 

... 

8 

Massachusetts 

... 

14 

... 

14 

... 

15 



16 


15 

Michigan 

... 

13 

... 

13 

5 

9 



14 

... 

14 

Minnesota . 

... 

7 

... 

7 


9 



9 


9 

Mississippi . 

9 

... 

9 

... 

9 

... 


9 


9 


Missouri 

16 

... 

16 

... 

17 

... 


17 

... 

17 

... 

Montana 

... 

... 

... 

... 

... 

3 


3 


8 


Nebraska 

... 

5 

••• 

5 

... 

8 


8 

• • • 

... 

8 

Nevada 

... 

3 

... 

3 

... 

... 

3 

8 


8 

1 

New Hampshire . 


4 

... 

4 1 

... 

4 


«>• 

4 

... 

4 

New Jersey . 

9 

*•« 

9 

... 

10 




10 

... 

10 

New York 

36 


... 

36 

36 1 



• •• 

36 

... 

86 

North Carolina . 

11 

• •• 

11 

... 

11 1 

• •• 


, 11 


11 


North Dakota 

••• 

... 

1 

... 

1 

1 

’l 1 

1 

3 

... 

8 

Ohio . 

... 

23 

• •• 

28 

1 

22 

1 

1 

23 

... 

23 

Oregon 

... 

3 

• • • 

3 

... 

3 

i ' 

1 

4 


4 1 

Pennsylvania . | 

... 

80 


80 

... 

82 


... 

32 

... 

32 

Rhode Jeland 

... 

4 

• •• 

4 

••• 

4 


... 

4 


4 

South Carolina . 

9 


9 


9 

... 


9 


9 


South Dakota 




... 


4 


4 . 


I 

4 

Tennessee . 

12 


12 

... 

i'2 



12 


1 12 


Texas . 

13 


13 


15 

• •• 


15 


15 

' 

UUh . 

• •• 


... 

• •• 

... 

• •• 


8 



8 

Vermont 

... 

4 


4 

... 

4 



4 


4 

Virginia 

12 

... 

12 

... 

12 



12 


12 


Washington 

... 


... 


... 

4 


1 ^ 

... 

• •• 

4 

West Virginia 

6 

... 

6 


6 



1 ,,, 

6 

> •• 

6 

Wisconsin . • 


11 

... 

i'i 

12 ! 




12 

... 

12 

Wyoming . 

... 

••• 

... 

... 

1 **• 

3 




... 

8 

Total • • 

319 

182 

168 

283 

277 

145 

22 ; 

, 176 

271 

155 

292 



•cAxunaB] UNI1P£1D STAT!ES 569 


The niimber of potential voten, that is, the number of males 

J J 


Kotfstf 


twenty-one Tears of am and over, in the United States 
(exoluding in 1900 t£e 226,837 of special enumera- 
tion) was ; — 





Increase. 

Total 

Population 
Per cent. 


XOvU* 

IVlIUe 

Nambor. 

Percent. 

Native-born . 

12,601,862 

10.082,261 

8,490,409 

27*7 

22*4 

Foreign-bom 

4,848,460 

6,020,721 

072,202 

4,102,071 

15*5 

iro 

l*oSll . . 

10,940,811 

21,102,082 

24-0 

20*7 

Also divided into 
Native White- 



Native parents . 

8,80rrt28 

10,585,748 

8,468,660 

1,728,526 

19*0 

18*6 

Foreign parents 

2,160,278 

1,808,283 

60-8 

80-1 

Foreign white 

4,242,800 

4,014,178 

671,818 

16-8 

12*1 

Coloured . 

1,740,456 

2,104,605 

454,050 

20*1 

18*8 

Persons of negro 



descent . 

(not given) 

2,056,552 





In every case the increase in the number of jmsaible voters was 
greater than the increase in the same description of the general 
population. The geographical distribution or those of voting age 
in 1890 and 1900, % percentages, will indicate the clianges that 
have occurred in the ten years. 


Oeogmphical Division. 

Native 

Native 

Parents. 

White. 

Foreign 

Parents. 

Foreign 

White. 

Coloured. 



Per cent. 

Per cent. 

Per cent. 

Per cent. 

North Atlantic 

1890 

48‘9 

16*3 

33*0 

1*8 


1900 

44-0 

20*1 

33 7 

2*2 

South Atlantic 

1890 

67*7 

3*8 

4*9 

33*6 


1900 

68-8 

4*2 

4*1 

32*9 

North Central 

1890 

61*1 

16*0 

30*9 

2 0 


1900 

48*5 

21*7 

27*5 

2*3 

South Central 

1890 

69*9 

4*2 

6*6 

29*4 

*t f 1 

1900 

60*9 

5*2 

6*3 

28*6 

Western 

1890 

43*5 

13*1 

34*0 

9*4 


1900 

43*6 

I 18*2 

30*3 

7*9 

United States 

f» n 

1890 

1900 

62*0 

49*9 

1 127 

1 lfi-2 

25*0 

23-1 

10*3 

10*8 


For the United States there are 3 ’6 persoua to each potential 
voter. The results of the two enumerations of population on the 
number of representatives in the House of Kepresentatives wore 


to increase the apportionment in 1890 to 356, and in 1900 to 386 
members. 


Manufwiimru , — So far as the returns of manufacturing 
and mechanical industries in 1890 and 1900 are com- 
parable, the following table comprises the more important 
items : — 

1890. 1000. 


Number of establishments . 355,415 

Capital .... $6,525,156,486 
Wage-earners, average number 4,251,613 

Mon, 16 years and over . 3,327,042 

Women „ . 803,686 

Chihlrcii under 16 years 120,886 

Total wages . . . $1,891,228,321 

Cost of material . . . $5,162,044,076 

Value of prfKlucts . . . $9,372,437,283 


512,726 

$9,874,661,087 

5,321,087 

4,120,716 

1,031,747 

168,621 

$2,830,273,021 

$7,860,954,597 

$13,010,013,638 


The figures for 1900 are preliminary, subject to some 
correction ; and the manner of [)roparing the returns 
differed in some particulars in the two (;eimuscs. The 
five leading states in manufactures, in tlie order of im- 
portance, were New York, Pennsylvania, Illinois, Massa- 
chusetts, and Ohio. The tendency to form combina- 
tions of a number of cstablisbmcnts, working iimlci* one 
financial inanagoment, also niccived attention in the 
census returns; but only such combinations were included 
as consisted of a number of formerly independent mills 
brought together into one company under a charter ob- 
tained for that purpose. A merti limited union of interests, 
or corporations organized with the object of holding 
i the stock of other corporations, but not directly owning 
the plant or carrying on the business of manufacturing, 
were not considered. While those returns include tlui larger 
number of what are popularly known as “trusts,” yet 
I every large aggregation of capital or control of a number 
of plants should not be so regarded. I'hc detailed list, 
issued by the Census Office, covers 2029 active plants, 
operated by 183 corporationa 

Tlio division into groups was as follows : — 


Industry. 

No. of Com- 
binations. 

No. of 
Plunto. 



CupiUil. 

Wages iMiiil. 

Value of Products, 

Iron and steel 

40 

447 

8341, 779, 954 

$81,098,583 

$508,626,482 

Food and allied products . 

21 

273 

246,623,633 

12.326,601 

282,408,081 

Chemicals 

14 

248 

175,002,887 

12,740,006 

182,391,744 

Metals, other than iron and steel 

11 

89 

118,619,401 

12,860,772 

180,164,703 

Liquors and beverages 

Vehicles for land transportation 

28 

219 

118,489,168 

4,869,467 

93,432,274 

6 

6.5 

85,965,683 

17,671,613 

85, 985, ,*>33 

Tobacco 

4 

41 

16,191,818 

5,278,151 

74,063,029 

Textiles 

8 

72 

92,468,606 

13,297,357 

71,888,292 

Leather 

6 

100 

62,734,011 

4,070,641 

4.5,684,829 

Paper and printiug .... 

7 

116 

59,271,491 

7.478.962 

41,418,117 

Clay, glass, and stone products 
Lumber 

15 

8 

180 

61 

46,878,928 

24,470,281 

10,991,488 

4.389,944 

23,258,182 

20.378,815 

Miscellaneous 

16 

118 

45,408,869 

8,056,140 

48,605,073 

Total .... 

183 

2029 

i 

$1,433,804,720 

$194,534,715 

$1,661,295,364 


The total value of the products reported by these 
industrial combinations is estimated to be one-fifth (20*4 
per cent.) of the total gross products of the manufacturing 
industries of the country as they existed in 1900. Of the 
183 corporations, 63 were formed prior to the year 1897, 
7 in 1898, 20 in 1899, and 13 prior to June 1900. Thus 
of the total number, one-half (92) were chartered from 
Ist January 1899 to 30th June 1900, or on the eve of 
taking the census. After the census was taken, the 
largest combination of all, the United States Steel 
Corporation, was formed, with an authorized capital of 
$1,404,000,000. 

MvmtoI Production. — ^The total value of the mineral 
products of the United States in 1890 was $619,512,173 ; 
in 1900, $1,092,224,380. The leading articles and their 
value in 1900 were reported by the U,S. Geological Survey 
as follows : — 


Motallic j)rf>duct8— 

Pig iron, long tons . 

Silvur (coining value), troy oz. . 
Gold f, )i • 

Coi)per (value at New York), lb . 
Load n short tons 

Zinc , , ft 

Non-metallic products— 

Bituminous coal, short tons . 
Anthracite coal, long tons 
Natural gas ... . 

Petroleum, barrels . 

Brick clay 

Cement, barrels 

Stone 

Phosphate rock, long tons . 

Salt, barrels .... 
Zinc, white, short tons 


Quantity. Vuluu 

16,878,854 $242,174,000 

59,653,788 77,126,382 

3,880,578 80,218,800 

597,443,212 86,629,266 

270,700 23,280,200 

140,822 11,205,760 


225,607,649 236,201,899 

60.242.660 112,504,020 

27,067,500 
69,389,194 66,417,335 

13,800,000 
20,068,737 15,786,789 

55,615,926 
1,483,723 6.316,403 

20.566.661 6,617,449 

38,889 3,111,120 


The coining value of silver was taken at $1 ’2929 per troy 
ounce : that of gold at $20*6718 per troy ounce. The 
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quantity of iron ore mined in 1901 was 28,887,479 long 
tons, with a value at the mines of $49,256,245. 

Railways . — The number of miles of railway in the 
United States, exclusive of Alaska, Porto Rico, Hawaii, 
and the Philippine Islands, was 163,597 in 1890, and 
193,346 in 1900. Since 1880 two years ]^ve been marked 
by largo additions to the number of miles in operation : 
1882, when the mileage increased by 11,569, and 1887, 
when 12,876 miles were added. Since 1890 the annual 
increase lias been much less, never exceeding 4500 miles 
in any one year, and falling as low as 1650 miles in 1895. 
The number of miles per 100 square miles of territory was 
5*51 in 1890 and 6*51 in 1900 ; but measured by popular 
tion it was 25*99 miles |)er 10,000 inhabitants in 1890, 
and 25-44 in 1900. The tendency of the railways towards 
consolidation, the shorter lines being absorb^ by the 
longer, is shown by the fact that in 1890 lines of more 
than 1000 miles constituted 77,873 miles, or 47*5 per 
cent, of the total railway mileage of the United States, 
and in 1900, 117,880 miles, or 61 per cent, of the total. 
The economy in management since 1894, due to the 
increase in the size and power of locomotives and in size 
and capacity of cars, both freight and passenger, is also 
notable : — 

Equipment — Nunilter. 


Locomotives — isw. KHK). 

PasHonger .... 0,803 0,863 

freight 20,000 21,. 506 

Othurs fi.j'OO 6,204 

Total .... 35,402 37,663 

Cars— 

PasRongor .... 33,018 34,713 

Freight 1,205,169 1,365,531 

Others 30,801 50,594 


Total .... 1,278,078 1,450,838 

A comparison of })assenger and freight service in the 
two years 1890 and 1900 will demonstrate the work 
performed by the roads : — 

Sorvioe - 1890. 1900. 

PaBHOiigorH, number carried . 492,430,865 576,865,230 

„ carried 1 mile . 11,847,785,617 16,039,007,217 

Tons of freight carried . 636,541,617 1,101,680,238 

„ carried 1 mile . 76,207,047,298 141,609,157,270 

The amount of securities representing railway property 


i thi; two years was 

as follows : — 


Stock — 

1890. 

1900. 

Coiuiiion . 

$3,803,284,943 

$4,522,291,838 

Preferred . 

606,373,512 

1,323,287,756 

Total . 

$4,409,658,48S 

$5,845,679,593 

Funded debt — 


Bonds 

<4,128,921,657 

$4,900,626,823 

Other obligations 

450,654,574 

744,828,544 

Total . 

$4,574,570,181 

$5,645,455,367 


Total capital . $8,984,234,616 $11,491,034,960 


The income account was 




Gross earnings from operation 

1890. 

1900. 

. $1,051,877,682 

$1,487,044,814 

Operating ox[>enscs . 

692,093,971 

961,428,511 

Inoonio from operation 

. $369,783,661 

$525,616,303 

Income firuiu other sources 

126,767,064 

162,885,071 

Total income 

. $486,550,725 

$688,601,874 

Total deductions from income 

. 884,792,188 

461,240,927 

Net income 

. $101,768,587 

$227,260,447 

Total dividends 

. 89,688,204 

189,602,514 


As statistics of the internal commerce of the United States are 
not prepared in any form, the nearest approach to such figures 
is aftord(‘d hy the freight traffio movement on the railways. The 
total tonnage carried in 1900 was 957,868,605 tons, it which 
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516,482,217 tons originated on the reporting road. The principal 
descriptions of freight were : — 


Toimaga origiiiating 
on Line. 

Tonnsoe noelvad 
from Oonneoting 
Lines, Ac. 

Products of agriculture — 

Grain 

28,804,246 

86,194,645 

Flour 

6,088,070 

9,217,623 

Hay. . . . 

4,112,092 

3,721,714 

3,497,417 

Cotton 

2,482,930 

Fruit and vegetables 

5,213,210 

7,892,816 

Products of animals — 

Live stock 

8,491,998 

7,130,059 

Dressed meats . 

1,689,703 

8,122,722 

Other packing-house 

2,088,215 

3,695,677 

Hides and leather . 

737,150 

1,163,595 

Products of mines — 

Anthracite coal 

63,245,195 

43,692,936 

Bituminous coal 

130,443,500 

83,638,690 

Coke 

18,917,811 

24,188,490 

88.048,994 

Ores 

37,005,530 

Stone, sand, and the 

like 

28,445,488 

14,343,029 

Products of forests — 

Lumber . 

40,977,098 

85,107,899 

Manufactures — 

Petroleum 

3,819,670 

4,537,211 

Sugar 

2,060,558 

2,216,190 

Iron, pig and bloom . 

12,281,361 

13,028,848 

Iron and steel rails . 

3,565,501 

3.219,360 

Other castings and 

machinery . 

7,186,880 

8,144,271 

7,831,321 

9.247,417 

Bar and sheet metal . 

Cement, brick, and 

lime 

13,429,478 

8,333,907 

Merchaudiso 

21,974,201 

20,546,892 


Foreign Commerce . — Tlio salient features of the foreign 
commerce of the United States may be gathered from the 
following tables. 


Domestic Exports ( Yolm in Millions of Dollars). 


Description. 

3890. 

1895. 

1901. 

Products of agriculture . 

$629-8 

$55.1-2 

$943-8 

,, mining 

22-3 

18-6 

38*0 

„ forests . 

29-5 

28*6 

54-8 

,, iislierios 

7-5 

5*3 

7-7 

Man\ifactiircs 

161*1 

183*6 

412*2 

Miscellaneous 

5*1 

4*2 

4*5 

Total . 

I $845-3 

$793-4 

$1460-5 


The important growth has been in the exports of manu- 
factures. Tn 1890 they contributed 17*9 per cent, of the 
total exports, and in 1901, 28*2 i)er cent. 

The value of imports for consumption (net imports), by 
classes, was : — 


Description. 

1890. 

1895. 

1901. 

Articles of food and animals . 

$248-6 

$226-4 

$218-7 

„ in crude condition 

178-4 

187*6 

271-0 

„ manufactured, for use 




as materials 

84*7 

88*8 

74*9 

„ manufactured, ready 




for consumption 

154*5 

140-8 

135*8 

„ voluntaiy use, luxuries, 




Ac 

107*5 

92-7 

112*6 

Total . . . 1 

$778-7 

$731-2 

$807*8 


Of the imports of 1901 the merchandise subject to duty 
was $468,670,045, or 48 per cent, of the to^ imports ; 
the amount of duty collected was $233,556,110, being 
50 per cent, on the value of these imports. 

The total movement of imports and exports of mer* 
chandise and silver between 1890 and 1901 was as shown 
in the following table : — 
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Sxporti. 

Importii. 

Bxoma of 
Bxporta over 
Importg. 

Excbhb of 
ImjmrtR over 
Exporte. 

1890 

1801 

1892 

1893 

1894 

1895 
1806 

1897 

1898 

1899 

1900 

1901 

1892,702,613 
907,071,798 
1,063,088,707 
888,402,518 
942,501,837 
854,838,451 
943,148,608 
1,112,940,194 * 
1,286,587,569 

1.283.342.357 

1.451.195.357 
1,662,050,171 

$818,091,965 

871,896,684 

857,014,309 

889.594.174 

668.281.174 
752,181,144 
808,501,860 
795,263,639 
$46,977,435 
727,823,545 
885,197,486 
859,658,686 

$74,610,648 

36,176,114 

206,074,398 

274,310,663 

102,652,307 

134,646,748 

817,676,555 

639,610,134 

555,518,812 

665,997,871 

692,491,485 

11,191,650 

i 


The increased export of the products of agriculture, 
beginning in 1897 and continuing through 1901, pre< 
sented an interesting feature in the commercial experience 
of the United States. The relative importance of exports 
of agricultural produce in the total ex})ort trade was not 
materially changed, but the values represented gave rise 
to a large balance due to the United States amount- 
ing to more than $2,600,000,000 in the five years on 
merchandise account alone. This balance has provc^d to 
be largely fictitious, although it undoubtedly played an 
important jmrt in supporting the feeling of prosperity 
that characterized that ixiriod. Erroneous methods of 
reporting official values of exports are in jmrt responsible 
for this result. 

Against this apparent excess of cxj)ort8 over iniiiorts 
the movement of gold coin and bullion was : — 





Excess of 

Excess of 


Exixirts. 

liriiKirts. 

Expiirts over 

ImiTorts over 
Exports. 



Imports. 

1890 

$17,274,491 

$12,943,342 

$4,331,149 

08,130,087 


1891 

86,302,654 

18,232,667 


1892 

60,195,327 

49,699,454 

495,873 


1893 

108,680,844 

21,174,381 

87,506,463 


1894 

76,978,061 

72,449,119 

4,528,942 

... 

1895 

66,468,481 

36,384,760 

30,083,721 

78,884,882 


1896 

112,409,917 

33,625,065 

... 

1897 

40,361,580 

85,014,780 

$44,663,200 

1898 

15,406,391 

37,622,086 

120,391,674 


104,985,283 

1899 

88,954,603 


51,432,517 

1900 

48,266,750 

44,573,184 

3,693,566 

1901 

63,185,177 

66,051,187 , 

12,866,010 


Mercluindue Exports and Imports, 1901, 


Exports to 
each Country. 

Per cent, 
of Total 
Exports. 

Country. 

Per cent, 
of Totol 
Imports. 

Imports 
from ouch 
Country. 

1631,177,157 

191,780,427 

78,714,927 

84,856,818 

49,889,259 

84,473,189 

16,480,288 

105,789,214 

25,964,801 

8,876,052 

86,475,850 

6,707,486 

11,668,574 

11,587,668 

5,294,726 

6,261,804 

19,000,640 

10,405,884 

8,009,848 

80,726,687 

21,654,458 

42-42 

12-89 

5-29 

5-67 

8-82 

2-82 

r04 

7-n 

1- 74 
•60 

2- 45 
•46 
•78 
•77 
•36 
•42 

1-28 

•70 

•54 

2-06 

1-45 

United Kingdom 
Gennaiiy 

France 

Netherlands 

Belgium 

Italy 

Bpaln 

Dominion of Canada 
Cuba 

British West Indies 
Mexico 

Central America 
Brasil 

Argentina 

Chile 

British East Indies 
Japan 

Chinese Empire 

Hong Kong 

British AiistFalasia 
British Africa 

17-42 

12-21 

9-17 

2-50 

1- 77 

2- 99 
•60 

5- J6 

6- 28 
1-50 
8-50 
1-82 
8-59 

•98 

1- 05 
5-88 
8-55 

2- 23 
•17 
•58 

•10 i 

•148,388,501 

100,445,902 

76,458,739 

20,598,799 

14,601,711 

24,618,884 

5,409,801 

42,482,168 

48,428,088 

12,851,325 

28,851,685 

10,888,668 

70,043,847 

8,065,818 

8,688,279 

48,882,493 

29,220,543 

18,803,706 

1,416,412 

4,707,661 

818,440 

11,186,604,605 

106,584,460 

76-89 ! 

Europe 

Kortn America j 

62-19 

•429,620,452 

18-21 1 

17-03 

145,158,104 

44,400.195 

2-98 

South America i 

18-41 

110,867,842 

49,890,712 

8*84 ! 

Asia 

14-80 

117,677,611 

86,893,401 

86,642,618 

2-86 ! 

Oceania 

1-88 

11,896,195 

1-72 

Africa 

1-09 

8,058,461 

•1,487,764,991 




•828,172,165 


The tariff law of 1890 provided for reciprocity agree 
laents with other countries, with the object of reducing 


somewhat the customs duties upon a small number 
of imported products, while extending the exportation 
of American commodities. With the single exception of 
Brazil, the results were not important, and in 1894 a return 
was made to general tariff provisions, in place of special 
reductions in duties in favour of a few countries. The 
removal of all duties upon sugar in 1890, and upon raw 
wool in 1894, did much more to extend commercial con- 
nexions than all the reciprocity agreements of 1900. Free 
wool, csi)ecially, opened an important trade with South 
American states — one of the avowed objects of the 
reciprocity i)olicy. The Tariff Act of 1897* the highest 
protective measure over passed in the. United States, not 
only ro-imposed the duties on wool, but raised almost the 
entire range of protective duties. Hides, exempt from 
duty since 1872, were made dutiable, and thus a double 
injury was inflicted upon South Aintirican exjwrt interests. 
A provision for framing reciprocity agreements was 
intended to relieve certain articles from excessive charges 
or to grant to certain countries advantages in the domestic 
markets. As the agreements formed under this provision 
werfi subject to the a])proval of both Houses of (k)ngress, 
such an unusual condition has proved sufficient to prevent 
any action tc»wards modifying duties through reciprocal 
arrangements with foreign countries. 

Shijypimj . — The tonnage of the merchant marine of the 
United States in 1890 was — sailing vessels (including 
canal boats), 2,565,409 tons; in 1900, 2,507,042 tons: 
steam vessels (1890), 1,859,088 tons; (1900), 2,657,797 
tons. The employment of this tonnage show'ed that 
the increase was almost entirely in shi^ijung in the 
coasting trade. The steam tonnage engaged in foreign 
trade was 192,705 tons in 1890 and 357,356 tons 
in 1900, Sinc.c 1899 tlm number of steam vessels 
built in the United States has increasod, but the 
total construction of vessels of all descriptions has not 
attained 500,000 tons in any one year. Foreign Bhipjnng 
engaged in American trade may be controlled by American 
capital, but the vessels are not registered as American. 
The returns of the value of merc.handise, imported and 
exported, tuirried in American anil in foreign vessels, are 
not entirely correct. These returns show that in 1890, 
of a total merchandise movement of $1,573,567,830, 
American vessels carried only 12*9 per cent., or 
$202,451,086; in 1900 they took only $195,084,192, 
which was 9*3 per cent, of the total of f$2, 089, 528, 616. 
The total tonnage of American and foreign vessels, sailing 
and steam, entered into the seaports of the United States 
in 1890 was 15,365,604 tons, of which 3,101,584 tons 
Were American ; in 1900 the total "was 23,533,597 tons, 
of which 3,974,239 tons wtto American. 

Finances- The total interest-bearing public debt of 
the United States in 1890 was $725,313,110, and in 
1901, $987,141,000. The annual interest charge was 
almost the same in the two years, being $29,417,603 in 
1890 and $29,789,153 in 1901. In the latter year 
$445,940,750 of the principal carried 2 i>er cent, interest ; 
$99,621,420, 3 i)cr cent.; $419,724,770, 4 per cent.; and 
$21,854,100, 6 per cent. The ordinary revenue of the 
Government in 1901 was : from customs, $238,585,456 ; in- 
ternal revenue, $307,180,664 ; postal service, $1 1 1,631,193 ; 
and miscellaneous, $41,919,217; total, $699,316,530. 
Tlie more important objects of expenditure were : 
legislative, $11,211,515; treasury, $100,216,686; war, 
$147,493,921 ; navy, $60,985,304; interior, $168,959,479; 
l>ost office, $118,180,981; total (including all other), 
$621,598,546. The expenditure for the interior covers 
that for pensions, which amounted to $138,531,484 in 
1901. The number of pensioners carried on the lists was 
997,736, of whom 748,649 were invalids. 
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(For details as to army, navy, education, religion, 
chwities, crime, justice, industry and agriculture, banking, 
post office, telegraphs, communications, <fca, see the articles 
on these subjects or the articles on the separate states or 
territorm) (w. o. v.) 

III. Constitution and Government. 
i. Introductory. 

§1. Whoever undertakes to describe the constitution 
and government of any country will naturally begin with 
an account of the various organs and authorities which 
exist in it and of the rules and doctrines which determine 
their action, and will then proceed to show what is the 
actual working of these organs, and in what manner they 
discharge those administrative functions for which every 
civilized community must provide. In unified or centra- 
lized C(mntries, where there is one supreme government^ 
whence all minor authorities derive their powers, this is 
a comparatively simple matter. But in federal countries, 
where there are two distinct sets of governmental organs 
— those of the generjil or federal government, and 
those (»{ the conqxinent communities or States, mem- 
bers of the federation — the task is more complicated, 
because it bccoimjs necessary to describe two distinct 
governments, together with the relations of tht3se two 
to one another. Accordingly, a dc^scription of the 
Govorninent of the United States falls naturally inU^ 
three ]>arts ; — 

Mritt, an account of the States and their govern- 
morits. 

i^temdy an ae<Jonnt of the Federal system, including 
the relation of tlio States as communities to the Fedeiu- 
tion as representing the whole nation. 

Third, an account of the structure and organization 
of the Federal Government considered as the general 
Government of the nation. 

It is possible to Iwgin either with the Federation or 
with the SlaUjs. But as the Suites are older than the 
Federal Government, and as the latter was, indeed, in 
many resjieets modelled upon the scheme of govern- 
ment which already existed iii the thirteen original 
States, it may bo convenient to begin with the States 
and then to proceed to tlie National Government, whose. 
Btructuro is more intricate and will require a fuller ex- 
planation. 

Before entering, however, on a description of the State 
Governments, one feature must bo noticed which is 
common both to the States and to the Federation, and 
which gives to the governmental system of both a peculiar 
cliaracter, different from that of Uio Government of 
Gn^at Britain, This feature is the existence of a 
supreme instrument of government, a document which 
lias been enacted by the people, which controls, and which 
cannot be altered by, any or all of the ordinary organs of 
government. In Great Britain, Parliament is the supreme 
power, and can change any of the laws of the country 
at any moment In the American Union, and in each 
and every State of the Union, there exists a documentary 
or rigid Constitution, creating and defining the powers of 
every authority in the Government It is the expression 
of the ultimate sovereignty of the people, and its existence 
gives to the working Imth of the Federal Government and 
of the several State Governments a certain fixity and 
uniformity which the European, and especially the British, 
reader must constantly bear in mind, because under such 
a Constitution a legislature eigoys far scantier powers 
than in the United Kingdom otf indeed, in most Enropean 
countries. 
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ii. The State GovemmenU. 

§2. The State is the oldest political institution in 
America, and is still the basis and the indestructible 
unit of the American system. It is the out- 
growth from, or rather the continuation of the of the 
colony, as the latter existed before the Dodara- Amertcem 
tion of Independence in 1776. In everyone of 
the North American ( Colonies there was in operation at that 
date a system of self-government under a charter granted 
by the British CroAvii. In each there was a governor, 
with minor executive officers, a legislature, and a 
judiciary; and although the Crown retained the power 
of altering the charter, and the British Parliament could 
legislate over the head of tlio colonial legislature so as 
to abrogate statutes passed by the latter, still in practice 
each colony was allowed to manage its own afiairs and 
tc> enact the laws it desired. Thus the people were well 
accustomed to work their institutions, and when they 
gained their independence continued to maintain those 
institutions with comparatively little change. In two 
colonics, Rhode Island and Connecticut, tlio colonial 
cliarter was substantially maintaini'd, as the constitution 
of the State, for many years, in the former case till 1842, 
in the latter till 1818. 

§2. Each State was under the Confederation of 1781 
sovereign (except as regarded foreign relations), and 
pracitic^ly independent. In ado])ting the 
Federal Constitution of 1787-89, each parted 
Avith some of the attributes of sovereignty, 
while retaining others. Those which were 
retained have been to some extent diminished by the 
14th and Ifith amendments to the Constitution, and if the 
right to secctlo from the Union over existt*d (a point much 
con trover U'd), it was finally negatived by the Civil War 
of 1861-65. Otherwise, however, these attributes survive. 
The powers of a State are inherent, not delegated, and 
each retains all such rights and func.tions of an indepen- 
dent govenimont as it has not, by entering the Union, 
affirmatively divested itself of in favour of the Federal 
Government. Each has its own documentary constitu- 
tion ; its legislature of two elective houses ; its executive^ 
cjonsisting of a governor and other officials ; its judiciary, 
whoso dexiisions are final, except in cases involving Federal 
law ; its system of local government and local taxation ; 
its revenue, system of taxation, and debts; its body of 
j)rivate, civil, and criminal law and procedure ; its rules of 
citizenship, which may admit persons to bo citizens of the 
State and of the Union, under conditions differing from 
those prevailing in other States. 

The rights and functions of a State practically cover the 
field in which lie most of the relations of private citizens 
to one another and to the authorities with which they come 
into contact in daily life. An American may through a long 
life never be reminded of the Federal Government, except 
when ho votes at Federal elections (once in every two years), 
lodges a complaint against the Post Office, or is required 
to pay duties of customs or excise. His direct taxes are 
paid to officials acting under State laws. The State (or a 
local authority created by the State) registers his birth, 
appoints his guardian, provides schools for him and pays 
for them, allots him a share in the property of a parent 
dying intestate, licences him when he enters a trs^e (if 
the trade needs a licence), marries him, divorces him, 
entertains civil actions against him, hangs him for murder. 
The police that guard his house, the local boards which 
care for the ixior, control highways, provide water, all 
derive their powers from the State. Nevertheless, despite 
this wide range of powers, the State is (as will be exjfiained 
later) a decli^g factor in the public life of the nation. 
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becam public interest tends more and more to centre in 
the FeSHeral or National Government. 

§ 4. The constitution of each State is framed and enacted 
by the State itself, without any Federal interference, save 
that in the case of new States (t.6., those which 
murite- already exist when the Federal Union 

* was formed, but were subsequently admitted to 
it) the Federal Legislature has the right of 
making the adoption, or omission, of any particular pro- 
vision in a State constitution a condition of the admission 
of that particular State. Even in these cases, however, 
the constitution derives its force not from Congress, but 
from the people of the State. The invariable method of 
forming a constitution is for the citizens to elect by 
popular vote a body called a convention to draft the 
document, which, when drafted and circulated, is usually, 
though not quite invariably, submitted to i)Opular vote. 
This is done either when a State is to be formed out of a 
Territory (as to which see jxjst, § 10), or when an existing 
State desires to give itself a ihjvv constitution.^ 

A State constitution usually consists of the following 
j)arts : — 

A description of the boundaries of the State ; 

A Bill of Rights, defining the so-called “primordial 
rights” of the citizens to security of life, liberty, and 
property ; 

A declaration and enactment of the frame of State 
government, i.^., the names, functions, and powers of the 
houses of the legislature, the chief executive officials, 
and the courts of justice, with provisions regulating the 
electoral franchise ; 

Provisions creating a system of local government for 
cities and rural areas ; 

Miscellaneous provisions relating to law and adminis- 
tration, including tlje militia, revenue and taxation. State 
prisons and hospitals, agriculture, banking and other 
corporations, railways, labour qutjstions ; 

Provisions for the amendment of the constitution ; 

A schedule prescribing the method of submitting the 
draft constitution to the vote of the peojde, with temporary 
provisions regulating the mode of transition from the old 
constitutional arrangements to the new ones. 

The method of amending the constitution varies in 
detail from State to State, but that most usual is for the 
legislature to propose amendments, often by a prescribed 
majority, and for these amendments to be voted on by the 
people. Such amendments have latterly come to constitute 
a species of direct legislation by the people similar in prin- 
ciple to what is called in Switzerland the Referendum. 

Two remarkable changes have passed over the State 
constitutions. In the earlier days of the Rejmblic they 
W(»re comparatively short and simple instruments, (confined 
to the definition of civic rights and the establishment of 
a frame of government. They have now Ix^come very 
long and elaborate documents, seven, eight, or ten times 
as long as the Federal Constitution, and containing a vast 
number of provisions on all sorts of subjects, many of 
them partaking of the nature of ordinary statutes passed 
by a legislature rather than safeguards suitable to a funda- 
mental instrument. And secondly, whereas in earlier days 
the constitutions were seldom changed, they are now 
frequently recast or amended. No State, except a few 
of the newest, now lives under its original constitution. 
Some have recast their constitutions six or seven times. 
Notwithstanding the facility and frequency of amendments, 
the variations ^tween one constitution and another are 

^ Details as to State constitutions will be fotmd in the writer's 
American (hmmonicealthf chaps, xxxvii.-xxxix., which is referred to 
here and subsequently as containing a fuller treatment of all the topics 
dealt with in this article. 
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less conspicuous than might have been expected. There 
is, however, a distinction of ^pe and character between 
those of the Western and those of the Eastern States, the 
former being generally more prolix, more prone to go into 
details, more apt to contain new experiments in legislation. 

Comparing the old constitutions with the new ones, it 
may be said that the note of those enacU*d in the first 
thirty or forty years of the Republic was their jealousy 
of executive power and their careful safeguarding of the 
rights of the citizen ; that of the second period, from 
1820 to the Civil War (1861-65), the democratization of 
the suffrage and of institutions generally ; that of tlie third 
period (since the War to tlu^ present day) a disiiosition 
to limit the powcjrs and check the action of the legislntui’e. 

§ 5. In every Btato the legislature consists of two 
houses. Tills remarkable feature, originally due to the 
practice that had jirevailcd in soino colonics, and 
to the cxamjdii of Croat Britain, soon luM*ame State 
universal, and tlie liolief in its necessity has ^Stune. 
passed into a tundamontal dogma, the idea 
being that a single chamber would lu'. either hasty, or 
tyrannieid, or unscrupulous— peibaps all three— so that 
there must always be a siicond ehambiT to keep the first 
in order. The smaller house is I'alled the siMiate, the 
larger one is (usually) called the house of n?] (resent atives, 
sometimes, however, tlu! assembly. Both are (hoscai by 
popular vote, almost universally by the same voters, and 
usually in single-memberi‘d districts, and at the same time. 
The senatorial districts art*, of course, larger than the 
hoase districts. A senator is usually chosen for a longer 
term (often four years) than a representative, and, in moat 
cases, whereas the house? is elected all at once, the! scnalo 
is renewenl only partially at eacli election. In some 
States by law, and in all by custom also, a member must 
resieio in the» district which he n ‘presents. 

Universal manliood suffrage, subjt‘ct to certain dis- 
qualifications (such as crime! eind the! rece!ij)t of poor redief) 
is the rule in the great majeirity of States. Ci‘rtain terms 
of residont!e within the IJniteid States, in the State, and 
in the voting distritjt are generally prescribed, the peTiods 
varying from State to State. Four States — Wyoming, 
Colorado, Utah, and Idaho — give the electoial suffrage for 
all State elections to women.- Women can vote? at school 
elections in eleven States — viz., Kansas, Mussachusctts, 
Micliigan, Montana, New Hampshire, N(»iLh ])akj/ta, 
Ohio, Oregon, South Dakota, Washington, and Wisconsin, 
and in the Territory of Oklahoma. ^I’wo — Muswsaclmsetta 
and Connecticut — have excluded illiteralcs, while of later 
years a few Southern State.s, Ixginning with Mississij»pi 
(constitution of 1890) have been K<‘(‘king to exclude from 
voting the negiTK?s, or the great bulk of them, by means 
of edm!ational tests, property (jimlificatimis, a con il dilation 
of both, or by other moans. The suffrage for legislature 
elections generally dett*rmiiK!S tliat for all other eleetions 
within the State. And by the Federal ( ’(institution it is also 
the suffrage for Federal elections, viz., elections of membt'rs 
of (3ongn!Ss and of Presidential electors. (See pout, § 20.) 

The numlxjr of mem tiers of the legislative (dmm tiers 
varies from State to State. Delaware, with 9 .senators 
and 21 r(!presentatives, has the smallest; Minnesota, with 
63 senators, has the larg(‘st senate ; and New Hamjishiro 
(a small State) has, with its .‘197 represcjntatives. the 
largest house. The New York hou.ses numlier 50 and 
150 res^iectively ; those of Pennsylvania, 50 and 244 ; of 
Illinois, 51 and 15.3; of Ohio, 36 and 1 09; of Massachusetts, 
40 and 240. In all States members of th(? legislature 

* Woman suffrage atuRudments to State couHtitiitioiw have been 
recently rejected by the jieople in eleven States and in two I'erritoriea. 
State organizations of women to opjiose the exteiiHioii of the anffragn 
to women exist in Illinois, Massachusetts, New York, and Oregon. 
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receive a salary, which is the same for both houses, some 
States fixing an annual sum, but most preferring a per 
diem rate, while the maximum is generally determined 
by a limitation on the length of the session. 

It has become the wisli of the people in most places to 
have sessions both short and few. Whereas formerly legja- 
latures met annually, regular sessions are now biennial 
except in New York, Now Jersey, Massachusetts, Rhode 
Island, Georgia, and South Carolina— all original States. 

The senates act as courts for the trial of State officers 
impeached by the house (in imitation of the British 
House of Lords and the Federal Senate), and 
jSJSIT*” have in many States the function of confirming 
functioM refusing appointments made by the governor. 
of the Otherwise the powers and procedure of the two 
state houses are everywhere substantially identical, 
tatttne. though it is worth noting that whereas every 
house chooses its own Speaker, the president 
of the senate is, in most Stiites, the lieutenant-governor, 
whom the people have directly elected. Bills may originate 
in cither house, save tliat in twenty-one Statas money 
Bills must originate in the hoiiHO of n^presentatives, a 
survival of British custom whicdi lias here, whore Ixitli 
houses equally represent the jicople, no functional value. 
Both houses do most of their work by committees, much 
after the fashion (to be presiMitly descrilied) of the 
Federal Congre.ss, and it is in these committees that the 
form of Bills is usually settled and their fate decided. 
Sometimes, when a committee is taking evidence on an 
imjiortant question, rojiorters are present, and the 2>ro- 
ceedings nxicive comment in the newHijai>ers ; but in 
genenil the procewdings of comniittoe.s and even debates 
in the houses are inqierfectly reported and excite no 
great jiublic interest. In all the States (jxcept four, viz., 
Rhode Island, Delaware, North Carolina (all original 
States), and Ohio, Bills jiassed by the two houses must 
be submitted to the State governor for his ap]>roval. 
Should he return it to the legislature disajqirovid, it is 
lost unless rejiassed “over his veto” by a majority, 
usually of two-thirds, in (jach house. A good governor 
is apt to use his veto freely — indeed, a frequent exercise 
of the jKiwer is (hituned in many States to be a sort of 
test of tln^ governor’s chanicter. 

SuhjeHs of ^iate leijidation m.ay b(j classified under 
three heads ; — 

1. Ordinary 2 )rivate law, including proi)crty, contra<;t8, 
torts, family relations, offences, civil and criminal procedure. 

2. Administrative law, including the nigulation of 
urlmn and rural local government, State and local taxation 
and finance, education, public works, the liquor traffic, 
vaccination, adulteration, charities, asylums, prisons, the 
inspe<?tion of mines and factories, general laws relating to 
corjjorations, railways, labour questions. 

ih Matters of a local or stiecial nature, such as Bills for 
chartering and incorporating gas, water, canal, tramway or 
i ail way companies, or for conferring franchiscjs in the nature 
of monopolies or 8p(*cial privileges uj>on such conqmnies, or 
for altering their constitutions, as also for incorporating 
cities or* minor communities and regulating their affairs. 
Although there usually exist general laws under which 
corporations or companies (including railway and tram- 
way companies) can Imj formed, laws which in some States 
and for some jiurposes confer a greater freedom of in- 
corjwration than the gmmral law allows in the United 
Kingdom, there is nevertheless a Tioticeable tendency to 
come to the legislature for 8{)ecial purj^oses of this kind. 

As respects class 1, there is not much change in the law 
from year to year. The legal profession does not like to see 
the oi^inaryand established rules distnrlied. Sometimes the 
laws belonging to this class are codified, or rather consoli- 
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dated, and then usually by a special committee of comjjjptent 
lawyers whose work is passed en bloc by the legislstture. 

Aa respects dass 2, a good many measures are passed, 
particularly in matters affecting lal^ur, and for the pro- 
tection of any sections of the population which may be 
deemed to ne^ protection. 

It is, however, in class 3 that the legislatures show 
most activity, much of it jiemicious, l)ecau8e prompted by 
persons seeking to serve private interests which are often 
opposed to the interests of the whole community. A 
peculiarly notable form of this s|)ecial or private Bill 
legislation is tliat of dealing by s|)ecial statutes with the 
governmental forms and details of management of muni- 
cipalities; and the control exorcised by the State legisla- 
tures over city governments is not only a most iiiqiortant 
branch of legislative business, but at the same time a 
means of power to scheming^ politicians and of enrichment 
to greedy ones. Sjieaking generally, it is chiefly in the 
8j)here of special or private legislation that State legisla- 
tures have showm their weak side, and incurred, in many 
States, the distrust of the jMio^ile. 

The incmbens of these bodies belong for the most part, 
though by no means entirely, and least so in the agricul- 
tural Stfitos, to tlie class of professional i)oliticians. They 
are Wildom iiersons of eminent ability or high social 
standing. Exce 2 )t as a stepjung-stone to a seat in Con- 
grt'ss or a high executive post, the j)lace is not one wdiich 
excites the ambition of aspiring men. The least respected 
legislatures are those of the richest and most p 02 )ulous 
States, such as Now York and Pennsylvania. 

The general decline in the quality of these bodies, and 
especially their pronencss to pass ill-considered or perni 
cious Bills at the instance of private promoters, has led 
to the restriction in recent years of their i)ower8 by the 
insertion in the SUto constitutions of many i)roviBion8 
forbidding the enactment of certain classes of measures, 
and regulating the procedure to Ikj adopted in the passing, 
either of statutes generally or of particular kinds of statutes. 
Even these provisions, however, are frequently evaded. 

§ 6. At the head of every State government stands an 
official called the governor, who is the descendant and 
representative of the governor of colonial times. 

Under the earlier constitutions of most of the 
original thirteen States, he was chosen by the 
legislature, but he is now everywhere directly elected by 
the people, and by the same suffrage as the legislature. 
His term of office is four years in twenty States (including 
Pennsylvania and lllinoi.s), tliree years in one (Now Jersey), 
two ycjars in twenty-two (including New York and Ohio), 
and one year in two (Massachusetts and Rhode Island). 
There are no i»rohibitions on re-election. 

It is the duty of the governor to sec? that the laws of 
the State are faithfully administered by all officials, and 
the judgments of the courts carried out. He has, in 
most States, the right of reprieving or pardoning offenders, 
but some recent constitutions place restrictions on this 
power. He is also commander of the militia or other 
armed forces of the State, which he can direct to rejxsl 
invasion or suppress insurrection or riot. He appoints 
some of the State officials, his nominations usually re- 
quiring the concurrence of the State senate; but his 
2 >atronage is not in any State very large — in many it is 
indeed insignificant — because the offices of greatest im- 
portance are filled by direct popular election. He has 
also the almost mechanical function of representing the State 
for various formal purposes, such as demanding from other 
States the extradition of offenders, the issuing of writs for 
the election of members of the legislature and of members 
of the Federal House of Representatives, and the receiving 
of reports from various State officials or boards. 
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N«t less important than his directly executive work is 
the iniluonce which a governor exerts upon State legisla- 
tion through his possession (in all but four States) of a 
veto power. His right of recommending measures to the 
legislature (which does not include that of framing and 
presenting Bills) is of no great practical value, since that 
body need not regard his counsels, though when a com- 
mercial crisis occurs much may depend on his initiative. 
But his veto is a thing to be reckoned with. It is seldom 
overridden by a two-thirds majority, especially if the Bill 
against which it is directed be one of a jobbing nature. 
And as the people look to him to kill bad measures, he is 
frequently able, if he bo a man both strong and upright, 
to convey intimations to the legislature, or to those who 
are influential in it, that ho will not approve of certain 
pending measures, or will approve of them only if ][>assed 
in a form satisfactory to him. The use of this potential 
authority which the possession of the veto power gives 
has now become one of a governor’s most important duties. 

In New England, and in the greater States generally, 
the governorship is still a post of dignity, and aflbrds an 
opportunity for a display of character and talents. During 
the War of Secession, when each governor was responsible 
for organizing troops from his State, much turncid upon 
his energy, i)opularity, and loyalty. And in recent years 
the danger of riots during strikes has in some States made 
it im})ortant to have a man of decision and fearlessness in 
the office wliich issues orders to the State militia. 

In thirty States tliere is a lieutenant-governor, elected by 
popular vote. Ho is usually president of the State senate, 
is Bomotiines a member of some administrative boards, and 
steps into the governor’s place should it become vacant. 

Executive councils advising the governor, but not 
chosen by him, existed under the first constitutions of all 
but one (Georgia) of the original thirteen States, They 
have now disappeared except in Massachusetts, Maine, 
and North Carolina. 

§ 7. The names and duties of the other officers vary 
from State to State. In every State there is a secretary 
Atfaiaia- state, who is (justodian of the doctunieiits 
intlv 0 and archives, and a treasurer. Nearly overy- 
officcMin where there is also a comptroller or auditor, 
mStmie. keeps th(^ accounts and is the principal 

financial officer, an attorney-general or legal adviser, an 
adjutant-general, who has immediate charge of the militia, 
and a superintendent of public instruction, with S(?me 
little authority over the public scdiools. Most of the 
SUtes have also a board of charities, a board of health, a 
board of railway cx^mmissioners, and either boards or 
single commissioners for banking, insurance, agriculture, 
public lands, and prisons. Other administrative depart- 
ments found in different States are those having centred 
of public works — principally canals — ^insjme hospitals, fac- 
tory inspection, labour statistics, and immigration. New 
York State, with nearly fifty different administrative 
bureaus, has a larger numl)cr than any other State. In 
many States the most importarit of these officials are 
elected by the people at a general election, but some 
officials are either chosen by the legislature or appoint(«i 
by the governor, the latter method applying mainly to 
offices of recent creation. The terms of office vary for the 
different offices, very few exceeding foiur years. The State 
officials, being thus largely independent of the governor, 
and responsible only to the people, are in no sense a 
cabinet or ministry. Each has his own department to 
administer, subject to the detailed regulation imposed by 
statutes, and as these statutes determine such matters 
as might come into controversy, a general agreement in 
policy among the administrative officials is not essential. 

In many States officials may be removed, sometimes by 
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vote of the legislature, sometimes by the governor on the 
address of both houses, or by the governor either alone 
or with the concurrence of the senate ; but sucli removals 
must be made for specific miscouduct. 

The extent of direct State administration of public 
institutions and works is very limited, and most of the 
State bureaus have only a su]L)ervision over private enter- 
prises, or over local administrative officers. On this 
accjount the subordinate civil service of the State is not 
largo comjMired with that of either the Federal Government 
or of the large municipalities, and only in a few States 
does it possess any importance. However, these bureaus 
are seldom well manned, because salaries and tenure of 
office are seldom such as to induce able men to ofier 
themselves, while the places are ofUm given as rewards 
for political service. New York, Massachusetts, and a 
few other States have systems of civil service examina- 
tions, similar to those in the Federal administration, 
which servo to keep certain branches out of politicos. 

§ 8. The jiuliciary is in evt^ry State an independent 
department of the Ooverunient, dir(*ctly created by tlie 
State constitution, and i\ot controlled in the 
exorcise of its functions either by the legis- 
laturo or by the executive. In every Slate it ^ 
includes three si‘ts oi tiourts : a Siij)reino Court or Court 
of Appeal ; superior ('ourts of Kecord ; and local courts, 
but the })articular names and relations o^ these several 
tribunals vary greatly from State to Shite. Most of 
the original thirteen colonies on(;e possessed also separate 
courts of chancery ; and lht*se were maintained for many 
years after the separation from Great Britain, and were 
imitated in several of the carlitT among the new Stateis ; 
but special chancery courts now exist only in a few of the 
States, chiefly in the East and South. In other StaU*s the 
common law judges have also equity jurisdiction ; and in 
four State's — New York, North (kirolina, California, and 
Idaho — there has been a coinploto fusion of law and (npiity. 

In colonial days the sujx'rior judges were appointed by 
the governors, except in lUiode Island and Connecticut, 
where the legislatures elected tlunn. These precedents 
were followed in all the revolutionary constitutions, except 
in Georgiji, where election by tlie people was eshiblished. 
During the democratizing jK*riod from 1812 to i860 the 
system of po[>ular election was extended, especially in tlie 
new States, and at present this system j)re\'ails in thirty- 
two Statens, including jiraetieally all of the new States 
and four of the original States — New York, rennsylvania, 
Maryland, and North (^Jarolina. Five t»f the original thir- 
teen have their judges eleetixl by the legislatures, and 
in five otliers, together with Maine, M issi8si])pi, and 
Louisiana among the) lu^wtii* Stjites, they are a]>pointed 
by the governor, subjec t to the ap]u*oval of the executive 
council or the senate. Lcx-al judges are generally chosen 
by the votm*s of the district in which they hold c^mri. 

Originally the superior judges were in most States ap- 
pointed for life and held officfi during good beliaviour, 
but only four Statos now retain tliis system. Eight to 
ten years is the average term ; in New York it is fourteen 
years, and in rennsylvania twenty-one years, wliile a 
judge is always re-eligible. Salaries, too, are small in 
most States, often not more than one-t(;nth of what a 
prominent lawT'er can make by private jiractice. 

Tliest^ three factors — popular election, limited terms, 
and small salaries — have all tended to low^er the character 
of the judiciary ; and in not a few Statcis the State judges 
are men of moderate abilities and limited learning, in- 
ferior (and sometimes conspicuously inferior) to best 
of the men who pracjtiscs before them. Nevertheless, in 
nearly all States the bench is respectable in j>oint of char- 
acter, while in some it is occasionally adorned by men 
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of the highest eminence. The changes introduced since 
1870 have been on the whole towards improvement. 
Corruption seems to be very rare. Things would doubtless 
have become worse but for the watchfulness which the 
bar generally shows in endeavouring to secure the selection 
of honest and fairly competent men. 

It must Ikj remembered that the courts of each State 
form a judicial systimi, complete in itself, and indejjendent 
of the Federal courts, and of course of otW States. There 
is no appeal from the highest State court, except in those 
cases where a question of Federal law is involved, for then 
such cases may be removed, in manner to be explained here- 
after, to the Federal courts. And, subject only to this 
limitation, the jurisdiction of the State courts covers the 
entire; field of civil and criminal law. The eidsting legal 
systems of all the States, except Louisiana, whose law is 
ba8<;d on the Roman, have lieeu built upon the foundati(»n 
of the; principles contained in the common and statute 
law of England as that law stotKi in 1776, when the 
thirteen colonies declared their indoiiondence. In the 
development of the law since that time the courts of 
one State are not bound either by law or by usage to 
follow the decisions either of the Federal courts or of 
the courts of any other State, any more than they would 
follow English courts, although such d(;cisions are us(;d 
and di.s<Missod as tividonco of the coinnion law, and gi-eat 
deference is always shown to the opinions expressed by 
the 1^‘deral courts. In many States the legislatures have 
taken aj;tion in the develoj)in(;Tit of law by adoi)ting statu- 
tory codes of prowulure, and in some instances have even 
eriact<^d codes embodying the substance of the common law 
fusi;d wif li the statutes. Th(;s(; latter codes have not, how- 
ever, received tlio general at)proval of the legal profession. 

It is of course to the State courts that the duty be- 
longs of construing the constitution as well as the 
statutes of the State, and if they find any State law to 
be inconsistent with the State constitution, it is their 
duty to de('lare it invalid. It is also the duty of the 
State court to declare any State law invalid if it is con- 
trary to the Federal Constitution or to a Federal statute 
or tri'ily. As in the case of the similar power of the 
Federal judg(*8, this is founded on no special commission, 
but arist's out of the ordinary judicial function of expound- 
ing the law and discriminating between the fundamental 
law and laws of inferior authority. Some observations on 
this point will be found in the account of the Federal 
courts to b(! given hereafter. § 25.) 

9. Wide as is the mngo of the rights and }>owers of 
a State, and elaborate as is the structure of its govern- 
ment, the State holds a ])ractically loss import- 
in**hlf* position in the American system than it 

poilticml once did, and has not so strong a hold as it had 
import • in the first quarter of the 19th century upon 

^bo^^tmto and affection of its citizens. The 

])oUtical interest and the patriotism of the people 
generally are now given rather to tho nation as a whole 
than to a State, whereiis in the two generations following 
the Revolutionary War tho opposite would have been the 
case. ThiS notable difference is due not to any con- 
stitutional changes, for there have been none except those 
contained in the LHb, 14th and 15th Amendments to 
tho Constitution, but to the three following causes : — 

The first is the growth «)f the party system with its 
complicated machinery, which has linked the citizens of 
different States more dosely together, and has led to the 
eclipsing of political issues confintrd to a State by issues 
which are matters of controversy throughout tho nation. 

The second cause is the Civil War of 1861-65, which 
practically negatived the ^r-reaching claims of State 
sovereignty and the right of secession made by statesmen 
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of the type of Calhoun, and showed that the nation was 
really much stronger than any group of States. 

The third is the enormous development of swift and 
cheap communications land and water, which has 
brought every part of the country into much closer rela- 
tions with every other part, and has increased the sense 
of economic solidarity. 

Thus the Slate, important as it is in the constitutional 
scheme, is both economically and sentimentally a declin- 
ing factor in the public life of the nation. 

§ 10. During the entire history of the United States 
there has been a considerable area within tho jurisdiction 
of the Federal Government not included in.that of 
any one or more of the States ; and the systems 
of government for the various parts of this area, 
collectively called the Temtories, require some description. 
The Territories now existing present many variations, 
and it will be necessary to consider separately : 1. The 
District of Columbia ; 2. the three organized Territories 
of the older type — Arizona, New Mexico, and Oklahoma ; 
3. Alaska; 4. the Indian Territory; 5. the Hawaiian 
Islands; 6. Porto Rico; 7. the Philippine Islands; and 
8. the temporary military rule in Cuba. 

The District of Columbia is a piece of land of seventy 
H({uare miles, sot apart to contain the city of Washington, 
which is the scat of tho Federal Government. It has no 
local legislature nor locally-olccted officers of any kind. 
Congress itself is the legislative authority, while the local 
and municipal administration is in the hands of three 
commissioners appointed by the President, and tho judi- 
cial system consists of special courts, the judges for which 
are also appointed by the President. 

Arizona^ Neio Mexico^ and Oklahoma , — These are tho 
last remaining examples of the type of districts enjoying 
almost complete autonomy, a type wliich began with the 
ordinance of 1787 providing for the government of the 
“ territory of the United Stales north-west of the river 
Ohio.” The government of these three Territories is estab- 
lished by Act of Congress, and there is nothing correspond- 
ing to a State constitution. The scheme of government, 
however, resembles in many respects that already de- 
scribed as existing in tbc States. There is a legislature of 
two houses — a council of twelve or thirteen, and a house 
of representatives of twenty-four or twenty-six — eacth 
elected by the voters of tho Territory for two years. The 
sj)hero of legislation allowed to these bodies is almost as 
wide as that enjoyed by the legislature of a State, but 
Congress always retains the power to annul any act of a 
Territorial legislature and to legislate directly itself. There 
is a governor and other executive officers, chosen, however, 
not by tho people, but by the President of the United 
States with the consent of the Senate. Tho judges are 
also appointed by the President, but the Territorial legis- 
lature is allowed to regulate the practice and procedure of 
the courts in which they sit. The Territories elect neither 
senators nor representatives to Congress, nor do they take 
any part in Presidential elections. Each, however, sends 
a delegate to the House of Representatives, who is per- 
mitted to sit and speak, but not to vote. The Territories 
organized on this system may be called inchoate or rudi- 
mentary States, looking forward to becoming complete 
States. Nearly all of the States added to the Union since 
1791 have pas^ through a similar stage of organization 
before their admission as States. When the population of 
such a Territory becomes equal to that of the average con- 
gressional district, its claim to be admitted as a State is 
strong. When a Territory is to be formed into a State, Con- 
gress either passes an Act accepting and ratifying a constitu- 
tion already adopted by the people, or, more commonly, 
passes an Enabling Acl^ under which the inhabitants 
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elect a constitutional convention, which prepares and 
submits a constitution to the voters of the Territory ; and 
when this constitution has been accepted by the voters 
the Act of Congress admitting the State takes efEect 

Alaska has executive and judicial organs similar to 
those of the Territories above described, but has no local 
legislature, since the white population is extremely small 
and scattered over a vast area. The governor and judges 
are appointed by the President with the consent of the 
Senate, and owing to the size of the area there are three 
separate courts established, each having jurisdiction over 
part of the Territory. 

The Indian Territory and the various Eeservations 
occupied by Indian tribes have no single government. 
Each Indian tribe has its own internal organization, while 
the external relations of the tribes to the Federal Govern- 
ment are regulated by treaties. The interpretation of 
these, and the administration of justice between Indians 
and non-Indians, are performed by the Federal courts. 

The Hawaiian Islands are governed very much like Terri- 
tories of the older type, with a governor, secretary, and 
Supremo Court judges ap}x>inted by the President of the 
United States with the consent of the Senate, and an 
elected legislature of two houses; hut whereas in the 
older Territories the Territorial legislature has 2 )ower over 
the electoral franchise, a Congressional statute regulates 
this matter for Hawaii, and requires an educational test 
of ability to read and write the English or Hawaiian 
language. The jjopulation of the islands is very mixed, 
including a large number of Portuguese, Japanese, and 
Chinese, as well as native Hawaiians and persons of 
American and British stock. The heads of the adminis* 
trative de^iartments are ap 2 )ointcd by the governor, a plan 
which departs from tlie method used in the States, and 
which might seem to ojjon the way for a governor's cabinet 
resembling that of the Federal President. 

Porto Rico has received from C^ongress (Act of 12th 
April 1900) a government more limited as rosjiects auto- 
nomy than that of Hawaii. Not only is the governor 
ap2)ointed by the President of the United States with the 
consent of the Senate, but also the six principal adminis- 
trative officials ; and these, with five other persons ap- 
pointed in the same way, form the executive council, 
which is one chamber of the legislature, and has, more- 
over, important inde|>endent authority in the granting of 
franchises and concessions. Five members of this council 
must, however, be native inhabitants of Porto Rico. 
There is also an assembly electt^d by the voters of Porto 
Rico, which, with the executive council, forms the legisla- 
ture. As in other Territories, the judges and court 
officers are apjiointed by the President of the United 
States with the consent of the Senate. 

The Philippine Islands were for a time under military 
rule, and thus governed entirely under the authority of 
the President of the United States. A commission of five 
persons, appointed by him, exercised legislative as well 
as executive functions, and through its action courts and 
municipal government were established in some districts, 
others still in rebellion remaining under the control of the 
military authorities. Under the Law signed by the Presi- 
dent, 1st July 1902, and executive proclamation of 4th 
July, the military government was abolished and civil 
government substituted. A legislative assembly is to be 
established consisting of two houses — an upper house of 
eight members, five Americans and three Filipinos, and a 
lower house with elected members. 

Cvha had for a time a military government, but this 
was avowedly a temporary system for the maintenance of 
order until a stable and independent government created 
1^ the Cubans themselves could be established. This 
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took place in 1902. A constitution was then adopted, 
and a president and legislature elected ; but the Cuban 
government is subject to certain conditions which the 
Federal Congress has im 2 )osed. 

iii. Local Government. 

§ 11. Every State in the Union has its own system of 
local administrative areas and local authorities, w'orking 
under its own laws, these systems agreeing in 
many points with one another, and differing in iom/ 
many others. Three main types of rural local govern* 
government may be distinguished, prevailing in 
different regions. The first is characterized by its unit, the 
town or townshij), and exists in the six New England 
States. The second is characterized by a much larger 
unit, the county, and prevails in the Southern States. 
The third may be called the mixed system, combining 
some features of the first w'ith some of the second, and is 
found under a considerable variety of forms in the Middle 
and North-western States. The different types spring from 
the original differences in the character of the colonists 
who settled on the Atlantic coast, and in the conditions 
under which the various colonial communities developed. 
(See American Commwiwealth^ cha|»s. xlviii. and xlix.) 

The tmvn^ or township, of New England is generally a 
rural community occuj^ying a cO]rq)aratively small area, 
and with a ix)pulation averaging about 3000, but ranging 
from 200 in nowly-sottled districts or thinly-peoiJed hilly 
districts to 15,000 in the vicinity of large cities and in 
manufacturing neighbourhoods. Each to^\ n is go>'crned by 
the town meeting, an assembly of all the qualified voters 
within the limits, which meets at least once a year in the 
spring, and also at other times when specially summoned. 
This assembly elects the town officials at the annual 
meetings, but it is much more than an electoral body. 
It is also a deli)3erative assembly and the legislative 
authority for local matters. It enacts bye-laws and ordin- 
ances, receives the rci»ort« of the local ()fficials, i»assc8 their 
accounts, manages the town property, votes appropriations 
for each item of ex 2 )enditure, and authorizes the necessary 
taxation. Every resident has the right to bring forward 
and to speak in favour of any proj)osal. The meeting is 
l^resided over by a chairman called the moderator. In 
rural communities the attendance is usually good, the 
debates are sensible and }>ractical, and a satisfactory ad- 
ministration is generally secured. But \\'hen the town 
meeting has grown to exceed seven or (*ight hundn?d 
})ersons, and especially when the farming class of native 
American stock has la^en rcpiaccid by facjtory operatives 
of other nationalities, the institution works less perfectly. 

The town officials consist of the “ selectmen ” (usually 
three, five, or seven, sometimes nine), the town clerk, 
treasurer, assessors, tax collector, school committeemen, 
and the holders of divers minor offices according to local 
needs. These arc elected annually, excej>t that in some 
cases the “selectmen ” and schof.»l committee have a term 
of several years, one meml)er of each board being elected 
annually. The “ selectmen,” who receive no regular salary, 
but may charge for ox|Hmse8 actually incuired, form a sort 
of directory or executive committee, which manages th<i 
ordinary administrative and financial business under such 
instructions as may have been given by the town meeting. 

In the Middle and Western States the township is a 
more artificial organism than the rural town of New 
England. In one group of States — Pennsjdvania, New 
Jersey, New York, Ohio, Indiana, Iowa — whihi the town- 
ship has more or less power, and there are t^)wn officials, 
there is no town meeting. In another grouj)— Michigan, 
Illinois, Wisconsin, Minnesota^ the two Dakotas — the town 
meeting reappears, though in a less primitive and less 
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578 UNITED 

perfect form. In the States west of the AUeghanies each 
township covers an artificial area 6 miles square, and a 
separate quasi-municipal organissation is usually provided 
for the villageH which have grown up in many townships. 

The county is to be found in every State of the Union, 
but its imjKjrtaTice varies inversely with the position held 
in the system of Jocal government by that smaller and 
older organism, the town. In New England the county 
was originally an aggregation of towns for judicial pur- 
poses, and in that part of the Union it is still in the 
main a judicial district. There is no general representative 
council or board, but judicial officers, a sheriff and a clerk, 
are elected in each county, and also a county treasurer 
and county commissioners. The latter have the man- 
agement of county buildings, such as court-houses and 
prisons, have power to lay out new main highways, to 
grant licences, and to apportion among the towns and 
cities the taxation necessary to meet county expenses. 
Besides those officials there are generally to be foutid in 
New England a county school superintendent and an 
overseer of roads. In the Southern States the county 
is the local administrative unit, and in addition to its 
original judicial and financial functions, it has now also 
control over public schools, the care of the poor, and the 
construction and management of roads. C'ounty govern- 
ment is vested in a board of county commissioners, elected 
(in almost every State) by the peo])le, and in various 
officials also directly elected. In some Southern States 
some counties have been suMivided into school districts, 
each <»f which elects a school committee, and from this 
nucleus there may fwssibly develop something resembling 
the New England town. In those Middle and Western 
States where the town meeting is not found, the functions 
and officials of the county tend to resemble those existing 
in the Southern States, while even in those parts of th<» 
West where the town meeting is found the county remains 
more imiiortant than in New England. Thus in many 
of these States jjoor relief is a county and not a town 
charge. In most States county administration belongs to 
a small l>oard of three commissioners elected for the 
county at large, but in New York, Michigan, Illinois, 
and Wisconsin there is a larger board of supervisors 
elected by townships and cities within each county. 
Although local affairs do not now enlist, even in New 
England, so large a Tiiofisure of interest and public 
apirit as the town system used to evoke in Massachusetts, 
Khode Island, and Connecticut in the ’thirties, still, 
broadly 8i)eakiTig, the rural local government of America 
may be deemed satisfactory. The administration is fairly 
efficient, most so, on the whole, in the Northern and 
Western States, while jobbery and corruption are un- 
common — indeed, in the agricultural and poorer States 
siddom met with. The value of local self-government 
as a training for the duties of citizenship has been very 
great, and in many parts of the country, especially where 
the funds dealt with are small, elections arc not fought 
and offices not distributed upon party lines. 

§ 1 tendency, now so marked in nearly all civilized 
countries, to the development of urban communities has 
been nowhere more marked than in the United 
States. In 1790 there was only one city (Phila- 
delphia) with more than 40,000 inhabitants, and 
but six with more than 8000. The aggregate 
population of these six was only 131,472, or 3*35 per cent, 
of the total population. In 1900 there were 346 cities 
exceeding 8000 in population, and 38 exceeding 100,000 ; 
and the aggregate ur&n population in cities and towns of 
over 8000 was 25,031,505, or 32*9 per cent, of the entire 
population of the country. 

The increase in the range and importance of municipal 
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functions has been not less striking than the growth of 
urban population. This can best be illustrated by the 
figures of municipal expenditure. In 1810 the annual 
budget of New York City— with a population of 100,000 
—was $100,000; to-day an average city of 100,000 
population heus an annual expenditure of from $1,000,000 
to $2,000,000, and the total expenditure of the city of 
New York is nearly $100,000,000 a year. Municipal 
government is therefore a matter of high concern to 
America, and plays a large part in any study of American 
political institutions. But the diversities of system due 
to the variations in the laws of different States are so 
numerous that nothing more than an outline can be 
presented here. 

The historical origin of American municipal govern- 
ment is to be found in certain boroughs which had been 
chartered in the colonial peri(jd, after the fashion of 
English boroughs. These American oorporations had 
the usual English system of borough government, con- 
sisting of a mayor, aldermen, and councilmen, who carried 
out the Bim})le administrative and judicial functions 
needed for the then ^ small communities. The basis for 
the^ government of each American city is still a charter, 
but since the Revolution these charters have been granted 
by the State legislatures, and are subject to constant 
change by statute. The charters of cities have shown 
the same process of increasing length and detailed regu- 
lation as the State constitutions ; and in details there are 
many differences between different cities. (See American 
Gonwumwealthf chaps, l.-lii.) 

As a rule, one finds (1) a mayor, elected directly by the 
voters within the city, who is the head of the administra- 
tion ; (2) administrative officers or boards, soma directly 
elected by the city voters, others nominated by the mayor 
or chosen by the council ; (3) a council or assembly, con- 
sisting sometimes of two, but more frequently of one 
chamber, elected directly by the city voters; and (4) 
judges, usually elected by the city voters, but sometimes 
appointcid by the State. 

The mayor is by far the most important official in the 
city government. He is elected usually for two years, 
but sometimes for one, three, or four (in New York his 
term is now two years). He has almost everywhere a 
veto on all ordinances passed by the council, modelled on 
the veto of the Federal I^ident and of a State governor. 
In many cities he appoints some or all of the heeds of the 
sdininistrativo dejwirtments, usually with the approval of 
the council, but in some important cities (including New 
York, Cleveland, Buffalo, Syracuse, and Rochester) the 
mayor has an absolute power of appointment. As the 
chief executive officer, he preserves ^e public peace. In 
practice he sometimes exerts a certain discretion as to 
the enforcement of the laws, especially those jiroviding 
for Sunday closing. He usually receives a considerable 
salary, varying wi^ the size of the city. 

The practical work of municipal administration is 
carried on by a number of departments, some under single 
heads, and some under boards or commissions, ^e 
numl)er and classification of these departments vary 
widely in the different, cities. The board of education, 
which controls the public schools, is usually largely inde- 
pendent of the council, and in some important cities has 
an independent power of taxation. In Boston, St Louis, 
Baltimore, and some few other cities, the police board is 
ap(>ointed by the governor of the State. 

The city councils pass local ordinances, vote appropria- 
tions, levy taxes, and generally exert some control over 
appointments to administrative positionB. The recent 
tendency has been, however, to decrease the powers of the 
council and to increase those of the mayor. In some dtiei 
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the mayor has the absolute power of appointment ; the 
•departments, especially the boards of health, have large 
•ordinance-making powers; statutes passed by the State 
legislature determine the principal lines of municipal 
policy, and the real control over appropriations and taxes 
is occasionally found vested in a of estimate, con- 

sisting of the mayor, comptroller (the chief financial ofiicer), 
^nd a few other administrative officials. In New York 
City, where the council had lost public confidence, and in 
some other places, the only important power still pos- 
sessed by the council is that of granting franchises to 
street railways, gas companies, and the like. In the 
smaller cities, however, the councils have retained a 
wider measure of authority. 

The functions of city government may be distributed 
into three groups : — (a) Those which are delegated by the 
State out of its general coercive and administrative powers, 
including the police })Ower and the granting of licences ; 
(6) those which, though done under general laws, are 
properly matters of local charge and subject to local 
rogulation, such as education and the relief of the poor ; 
and (c) those which involve no questions of policy, but 
are of a purely business nature, such as the paving and 
cleansing of streets, the construction and maintenance of 
drains, the provision of water, None of these, not 
even the last, is, as a rule, satisfactorily discharged in 
-the larger cities, because municipal government lias un- 
fortunately been drawn into the vortex of party ])olitics, 
and offices have fallen into the liands of unscrupulous 
^professional politicians seeking their own gain. The 
Tammany Ring in New York City has been only the most 
conspicuous example of this degradation. In Philadelphia, 
Chicago, Cincinnati, San Francisco, and some others of the 
largest cities, municipal government has for many years 
past been, as a rule, more or less corrupt, while usually 
inefficient, and always costly ; and few of the persons who 
conduct it have belonged to the solid business part of 
the community. Happily, there has been of late years a 
more active spirit of reform at work, and the prospects of 
Improvement have distinctly brightened. 

iv. The Fedei'al JSyatem. 

§ IJ5. The component elements of the American Union, 
the stones out of which the fabric of the National Govorn- 
Oiigta has been raised, are the States, the consti- 

ottbe tutious, general character, and powers of which 
Pedeni have been already described. It must now be 
Ua/on. gliown on what principles and by wliat devices 
the originally semi-independent communities have been 
bound together in a Federation. 

When, in 1776 , the thirteen colonies threw off their 
allegiance to the British Crown and took the title of 
States, they proceeded to unite themselves in a league 
by the Articles of Confederation of 1781 (see Fmy. Brit.^ 
vol. xxiii. p. 746 ). This scheme of union proved de- 
fective, for its central authority, an asstmibly called Con- 
gress, was hopelessly weak. It had neither an executive 
nor a judiciary, nor had it proper means of coercing a 
recalcitrant State. Its weakness became so ap^mrent, 
especially after the pressure of the war with Groat Britain 
been removed, that the opinion of the wisest men 
called for a closer and more effective union. Thus the 
present Constitution was drafted by a Convention in 1787 , 
TOs ratified by nine States (the prescribed number) in 1788 , 
and was set to work under George Washington as first 
President in 1789 (see Eney. Brtt^ vol. xxiii. pp. 749 - 752 ). 

§ 14. The Constitution is a document of the first im- 
portance in the history of the world, because it has not 
^nly determined the coarse of events in the American 
Republic, but has also influenced, or become a model for, 


other constitutions, such as those of Switzerland (1848 
and 1874), Canada (1867), Australia (1900), besides 
Mexico and the numerous republics of ^uth 
and Central America. It was in substance a Pcdeni 
compromise effected between those who wished Conatitu- 
for a centralized government and those who de- 
sired to leave very wide powers to the conjponent States ; 
and many 8ul>sequcnt difficulties arose from the omission 
to settle certain points, and from the somewhat vague lan- 
guage in which other points were referred to. Of these 
omissions and points left vague, some were inevitable, 
because an agi’eement could not have been reached, some 
were due to the impossibility of for(^8eeing what dilliculties 
the future would bring with it. But they wore, considering 
the conditions under whicli the instrument was framed, 
comparatively few, and the Constitution, when one regards 
it as a piece of drafting, deserves the admiration which it 
has received froiti nearly all American and most foreign 
critics. It is, on the whole, admirably clear, definite, and 
concise, probably superior in point of technique to all the 
documents sini^e framed on its model. 

As re8j.)ects substtince, the ( -onstitution, Ixung enacted 
by and exi>rcssiiig tlu^ will of the peojdc, who are tlio 
ultimate source of political power, is the supreme law of 
the land over the whole Union, entitled to prevail over 
all laws passed by Congress, the legislature w^hich it 
creates, as well as over all State constitutions and all 
State laws. It can be altered only by the people, in 
manner to be hereafter mentioned. It is a comparatively 
short document, and consists of seven articles, subdivided 
into sections. Art. J. deals with the Federal Legislature, 
its structure and j)owers, and im})ose8 certiin restrictions 
upon the Stites. Art. II. i)rovide8 for the election of an 
executive head, the President, and assigns certain powers 
and duties to him. Art. III. treats of tlie judicial power, 
defining its range and the mode of its exercise. Arts. 
IV., V., and VI contain certain miscellaneous ])rovision8, 
including those which regulate the mode of amendment. 
Two alternative methods of pro]>osing amendments and 
four of passing them are recognized. They may bo 
proposed tjither by a twi>-thirds vote in each House of 
Congress, or by a Convention called by Congress on the 
application of the legislatures of two-thirds of the States. 
They may be passed eitlier by the legislatures of three- 
fourths of the States, or by conventions in three-fourths 
of the States. Congress Inis in every instance preferred 
the method of itself proposing amendments, and the method 
of submitting tliem to the State legislatures for ratifica- 
tion. (For the amendments adopted, see jmt, § 28.) 

Tlie provisions of the Constitution, which, be it re- 
membered, is later in dattj than the creation of the origimil 
States, and presupposes the existence and activity of those 
communities, include two sets of matters, which must be 
considered separately — (a) the Federal system, t.e., the 
relations of the National Government to the States ; and 
(6) the structure of the National Government itself. 

§ 15. In the determination and allotment of the rights 
and jiowors of the National Government on one and of 
the States on the other, a determination whicn 
is the foundation of every Federal system, the 
American Constitution proceeds upon the prin- 
ciplcs following : — batwaaa 

1. No ix)wers are expressly allotted to tlio 
States, because the States arc contemplated as 
continuing to enjoy those pre-existing powers 

which they have by their own right, and not as devolved 
upon them by the nation. 

2. The powers allotted to the National Government are 
those, and those only, which are required for the imrposes of 
the collective life of the nation, t.c., (a) powers which relate 
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to its action in the international sphere ; and (6) powers 
which can be exercised within the Union more efficiently 
and more to the benefit of the people by one Central 
Government than by a number of separate governments. 

3. All powers which arc not expressly allotted to the 
National Government are left to the States, unless speci- 
ally forbidden to be exercised by the latter, i.®., powers 
not specifically referred to remain with the States, and if 
the National Government wishes to claim any particular 
power, it must show affirmatively that that power has 
been granted to it by the Constitution. [This principle 
has been followed in the Constitution of Australia, but 
not in that of Canada.] 

The powers given to the National Government may be 
described as tliose which subserve purposes of common 
national utility.^ They are the following (see Const., 
Art. L, § 8) 

To impose and collect taxes, which must bo uniform 
throughout the United States ; 

To borrow money on the credit of the United States ; 

To regulate foreign and inier-State commerce ; 

To establish a uniform rule of naturalization and a 
uniform btuikruptcy law ; 

To coin money and fix the standard of weights and 
measures ; 

To establish post-offices and i)ost-roads ; 

To secure exclusive rights for limited time by granting 
patents and copyrights ; 

To constitute tribunals inferior to the Supreme Court ; 

To declare war, and rt.‘gulate captures on land and water ; 

To niise and maintain an army and a navy ; 

To jirovide for calling out the militia, for organizing 
and armiiig them, and for governing such part of them 
as may be in the actual service of the United States ; 

To exercise exclusive jurisdiction in the area selected for 
the seat of the National Government ; 

To make all laws necessary for carrying out the above 
powers (including laws punishing such offences as fall 
within Federal jurisdiction as l>eing transgressions of 
Federal law) ; 

To pass laws protecting citizens of the United States 
against unjust or discriminating legislation by any State. 
(Amendments XI 11. and XIV.) 

§ 16. The National Government is, however, interdicted 
from using these powers in certain directions by the fol- 
lowing positive prohibitions (Art. I., 9, and 

whbhetd amendments) : 

from the It may not 

Nmtioaml Suspend the writ of Habeas cor^ms or ijass 
^ attainder or an ex post facto law; 

give any State a commercial preference over 
another; grant any title of nobility; establish or pro- 
hibit any religion, or impose any religious test as a 
condition of holding office ; abridge the fi'^OTii of speak- 
ing or writing, or of jiublic meeting, or of bearing anus ; 
try any person for certain offences except on the present- 
ment of a grand jury, or otherwise than by a jury of his 
State district ; decide any common law action where 
the value in dispute exceeds $20 except by a jury. Al- 
though pritnd facie all powers not given to the National 
Government remain with the States, the latter are ex- 
pressly debarred from some powers, viz., the following : — 

No State may (Art. 1., § 10, and Amendments XIII., 
XIV., and XV.) 

Make any treaty or alliance ; coin money or make 
anything, save gold and silver, a legal tender; pas.s 
any bill of attainder or ex post facto law, or law 

^ Aa to the acheme and working of the Federal Government in its 
relation to the States, see Atiurican CommonweaUh, chaps. zxvii.>xxz. 
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impairing the obligation of contracts; have any but a 
republican form of government; grant any title of 
nobility ; maintain slavery ; abridge the privileges of any 
citizen of the United States, or deny to him the right of 
voting in respect of race, colour, or previous condition of 
servitude ; deprive any person of life, liberty, or property 
without due process of law ; deny to any person the equal 
protection of the laws. 

There are also certain powers which, though not abso- 
lutely withdrawn from the States, can be exercised only 
with the consent of the National Legislature, viz., those 
of laying duties on exports or imports, keeping trooi>8 or 
warships in time of peace, entering into agreements with 
another State or a foreign Power, engaging in war unless 
invaded. And it may be added that there are certain 
jwwers which, since they do not lie within the province 
of the National Government and have been refused to 
the States, are said to be “ reserved to the people.” Thia 
expression means that it is only the people who can confer 
them and direct them to be exercised. Should the people 
wish to confer them, they would have to do so by way of 
amending the Constitution ; and herein lies a remarkable 
difference between the American system on the one hand 
and those of some European countries on the other, wiiich, 
although they have created rigid constitutions, do not 
expressly debar the legislature from using any and every 
power of government. 

§ 17. The aim of those who framed the Constitution 
was to avoid friction between the State Governments and 
the Federal Government by rendering their re- 
spective spheres of action as separate and dis- 
tinct as possible. They saw that the less ^atioaai 
contact the less danger of collision. Their Oovent- 
wish was to keep the two mechanisms as inde- 
pendent of en.ch other as was compatible with 
the still higher need of subordinating, for national pur- 
poses, the State to the Central Government. 

Nevertheless there are, as was unavoidable, certain 
points of contact between the two, the chief of which are 
the following : — 

The Constitution requires each State Government ta 
direct the choice of, and accredit to the sijat of the 
National Government, two Senators and so many repre- 
sentatives as the State is (in respect of its po])ulation) 
entitled to send ; to provide for the election, meeting, and 
voting of Presidential electors in each State, and to 
transmit their votes to the national capital ; to organize 
and arm the militia forces of the StaU*, which, when 
duly summoned for active service, are placed under the 
command of the President. 

Besides these direct services imposed upon the States, 
each State is of course practically limited in its legislative 
and executive action by the power of the Federal judiciary 
(in the exercise of its function of interpreting the Consti- 
tution) to declare invalid laws passed or acts done incon- 
sistent with the Federal Constitution, or with statutes 
passed by the Federal legislature within the scope of the 
authority which the Constitution gives it. 

So, too, when a subject, such as bankruptcy, is one on 
which a State may legislate in the absence of legislation 
by Congress, the State law is valid so long as ingress 
does not legislate, but if and when Congress does legislate, 
the State law falls to the ground. 

Finally, another point of contact exists in the right of a 
State to call upon the National Government to protect it 
agiiinst invasion or domestic violence. This right has been 
several times exerted. (See Americait, Covt^itwnwealiK 
chap, xxviii.) 

§ 18. It is a fundsimental principle of the American 
system that the National Government possesses a direct 
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and immediate authority over all its citizens, quite irre- 
spective of their allegiance and duty to their own State. 

This authority corresponds to and is co-cxtonsive 
MuSLrtty sphere of the Federal Government. 

vtibe So far as the functions of that Government 

Nmtloami extend, it acts upon the citizens not through 

States, but as of its own right and by its 
Mbe own officers. Beyond that sphere its authority 
citlMmof stops, and State authority, unless inhibited by 
tb§stMt99. Federal Constitution, begins. But Federal 
authority is always entitled to prevail, as against a 
State legislature or officer, in all matters specifically 
allotted to it ; and in these its power of direct action has 
two great advantages. It makes the citizen recognize 
his allegiance to the power which represents the unity 
of the nation ; and it avoids the necessity of calling upon 
the State to enforce oliedience to Federal authority, for a 
State might possibly lie weak or dilatory, or even itself in- 
clined to disobedience. Thus the indirect taxes of customs 
and excise which the Federal Government imposes are 
levied by Federal custom-house collectors and excisemen, 
and the judgments of Federal courts are carried out 
by United States marshals distributed over the country. 
Nothing has done more to give cohesion and vigour to 
the American Federal system than the direct action of the 
Federal executive and Federal judiciary everywhere. 

V. The Federal Govem/nient, 

§ 1 9. The Federal or National Government was created 
de novo by the Constitution of 1787-89. It was really a 
new creation rather than a continuation of the feeble 
organization of the pre-existing Confederation. But the 
principles on which it was constructed were old principles, 
and most of its features were drawn from the States Govern- 
ments as they then existed. These States themselves had 
been developed out of the previous colonial governments, 
and both they and the National Government have owed 
something to the example of the British tJonstitution, 
which had suggested the division of the legislature into 
two branches and the independent position of the judiciary. 
It was, however, mainly from the State constitutions, and 
not from the arrangements prevailing in Great Britain or 
in any other country, that the men of the Convention of 
1787 drew their ideas and precedents. 

Following what was then deemed a fundamental maxim 
of political science, they divided the government into 
three departments, the Legislative, the Executive, and 
the Judicial, and sought to keep each of these as far as 
possible detached from and independent of the other two. 

In 1787 all the States but three had bicameral legisla- 
tures; it was therefore natural that the new National 
The Government should follow this example, not to 
Pedmi add that the division into two branches seems 

LegiM^ calculated to reduce the chances of reckless 

* haste, and to increase the chances of finding 

wisdom in a multitude of counsellors. There was, how- 
ever, another reason. Much controversy had raged over 
the conflicting principles of the equal representation <»f 
States and of representation on the basis of numbers, 
the larger States advocating the latter, the smaller States 
• the former principle ; and those who made themselves 
champions of the rights of the States professed to dread 
the tyrannical power which an assembly representing 
population might exert. The adoption of a bicameral 
system made it possible to give due recognition to both 
principles. One House, the Senatca, contains the repre- 
sentatives of the Stated every State sending two; the 
other, the House of Representatives, contains members 
elected on a basis of popi^tion. The two taken together 


STATES 581 

are called Congress, and form the National Legislature 
of the United States. 

§ 20. The House of Representatives is composed of 
members elected by popular vote in each of the various 
States, the representation of each State being 
in proportion to its population. Each State is 
at liberty under the Constitution to adopt either Jea/jifww. 
the ‘‘general ticket” system, t.c., the plan of 
electing all its members by one vote over the whole State, 
or to elect them in one-mombered districts (the “district 
system”). The system of single-member districts now 
})revails almost everywhere. (Pennsylvania, however, has 
two representatives elected at large from the entire 
State, and there have been other similar instances.) The 
number of members in the House was originally 65, but 
it lias steadily iiKTeascd until, in Octr»ber 1902, there 
were .357. (In and after 1903 the number was for ten 
years to be .386.) Besides the full members, each of the 
Territories is allowed to send a delegate, who has, however, 
no vote. The electoral franchise on which the House is 
elected is for each State the same as that by which, under 
the provisions of the State constitution, the? members of the 
more numerous branch of the State legislature are chosen. 
Originally franchises varied much in different States, but 
for many years prior to 1890 what was practically man- 
hood suffrage prevailed in nearly all of the States. In 
that year some of the Southern States began to introduce 
restrictions which tend te exclude the bulk of the coloured 
prqmlation (see ante^ § 5). It has already been observed 
that pauj:)ers and persons convicted of crime arc excluded 
in many States, illiterates in some States. Every member 
must reside in the State which semds him, and custom, 
rarely broken, recjuires that he should reside ov(*n in the 
district which he represtmts. As a rule, members do not 
hold their seats for more than two or three Congresses. 

The House of Rejiresentatives is chosen for two years, 
the terms of all the members expiring together. The 
election of a new House takes place in November of the 
even years (f.c., 1904, 1906, &c.). Members enter on their 
term of service in the March following, but the first regular 
session does not begin until the following December, or 
more than a year after the election. In fact, the old House 
holds its second regular session of three months after the 
new House has bt^en elected. The rules are very com- 
plicated, and considerably limit the power of debate. A 
remedy against obstruction has been found in a system of 
closure called the “previous question.” Sjiceches are limited 
to one hour, and may be confined in Committee of the 
whole House to five minutes. There is comjiaratively 
little good debating in the Eurojasan sense of the term, 
and this is due i)artly to the gr(*at size of the hall, partly 
to the system of legislation by eommitte^es. 

The organization of the House is entirely different from 
that of the British House of Commons or of most assem- 
blies on the Europ^^an continent. The Ministers 
of the President do not sit, ajid since there arc 
thus no officials to undertake the leadership of 
the majority and conduct business, legislative 
work is shaped and directed by a numlier of committees 
in each House. Every Bill when introiluced is referred to 
some committee, and eiich Bill comes uj) for consideration 
by the whole House on the report of the committee which 
has dealt with it. There are now about 60 regular or 
standing committees in the House of Rt'pnisentatives, 
each consisting of from 3 to 16 members. The most im- 
portant committees are the following : Ways and Means, 
Rules, Elections, Ajipropriations (with several commit- 
tees for different branches of cxp<mditure), Rivers and 
Harbours, Banking and Currency, and Foreign Affairs. 
Each committee h^ complete control of all Bills referred 
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to it, and nineteen*twentieths of the Bills introduced meet 
thw death by the failure of the committee to take action 
on them. The Bills taken up for action are debated and 
treely amended by the committees, and sometimes public 
hearings are held. The committees on the expenditure 
of the various Government departments conduct minute 
investigations into the administration of each. 

A Bill, as finally agt eed on by a committee, is reported 
to the House, and when taken up for action the late of 
most Bills is decided by an hour’s discussion, o|iened by 
the member of the committee making the report. The 
more im|)ortant measures, including taxation and appro- 
priation Bills, receive genuine discussion by the House at 
large, through si>ecial orders submitted by the Committee 
on ttules. Of the enormous numl)er of Bills brought in 
very few i)a88. 

The unifying force in this complicated system of com- 
mittee legislation is the Speaker of the House of Repre- 
sentatives. Like the Speaker of the British 
SpMirtfr. Commons, he is primarily the pre- 

siding official, but the character of his office has 
become different from that of the impartial moderator of 
the British House. The American Sjxsaker, who of course 
has a vote like other members, always belongs to the 
party which commands a majority, and is indeed virtually 
the leader of the majority party in the House of Repre- 
sentatives. Ho resembles in some respects a European 
Prime Minister, and is second only to the President in 
political iinporbinco. His power is derived from three 
main sources. Ho appoints the members of all the coni- 
mittoes, he chooses the chairman of each, and he directs 
the reference of Bills to the various committees. He is 
himself chairman of the Committee on Rules (a small com- 
mittee of only five members), which practically determines 
the order in which important measures come before the 
House, and can keep back an objectionable Bill even 
when it has a favourable committee report. As presid- 
ing officer the Si^eaker exercises a right of discrimination 
between members rising to speak in debate. He is elected 
by the House of Representatives at its first searion for the 
wliole C’ongrcss, and his election is regularly carried by a 
strict party vote. 

§ 2 1. The Senate at present (1 902) consists of 90 members, 
two persons deputed from each State, be it great or small 
(New York with 7, 200,000 poimlation and Nevada 
42,000 having the same representation), 
who must bo inhabitants of that State and at 
least thirty years of ago. They are elected by the legisla- 
ture of their State for six years, and are re-eligible. It 
used to be supposed by many Europeans, following Toeque- 
ville, that this method of electiou was the cause of tlie 
(former) superiority of the Senators to members of tlie 
House. This was an error, the true reason being that able 
men preferred a seat in the Senate owing to its larger powers 
and longer term. One-third retire every two years, so 
that the old members are always twice as numerous as 
the new members, and the body has been continuous ever 
unce itsffirat creation. 

The Vice-President of the United States is ca? officio 
presiding officer of the Senate, and this is his only active 
function in the Government. He has, however, no vote 
in the Senate, except a casting vote wnen the numbers are 
equally divided, and his authority on questions of order is 
very limited. 

'Hie methods of procedure in the Senate are somewhat 
different from those in the House of Representatives. 
There is a similar committee system, but the Senate com- 
mittees and their chairmen are chosen, not by the pre- 
siding officer, but by the Senate itself voting by ballot. 
Practically they are selected by caucuses of the majority 


and minority parties. The Senate rules ^ve no provisiom 
for the closure of debate, nor any limitation on the len^^ 
either of a debate or of a speech. For the consideration 
of some classes of business the Senate goes into executive 
or secret session, although what is done at this session 
usually leaks out, and finds its way to the public through, 
the press. 

I^e functions of the Senate fall into three classes — 
legislative, executive, and judicial. In legislative mattera 
its powers are identical with those of the House of Repre* 
sentatives, with the single restriction that Bills for raising 
revenue must originate in the popular assembly. In 
practice, too, the Senate is at least as influential in legis- 
lation as the House. Disagreements, which are frequent,, 
are usually settled by compromise, and in these the Senate 
is apt to get the better of its antagonist. Serious dead- 
locks are of comparatively rare occurrence. 

The executive functions of the Senate are : — (1) To 
approve or disapprove the President’s nominations of 
f^eral officers, including judges, ministers of state, and 
amlmssadors ; (2) to approve, by a majority of tw^o-thirds 
of those present, of treaties submitted by the President. 
Through the latter power the Senate secures a general 
control over foreign policy. Its approval is necessary to 
any imix>rtant action, and in general the President finds it 
advisable to keep the leaders of the Senatorial majority, and 
in particular the Senate Committee on Foreign Relations,, 
informed of pending negotiations. Through the power 
of confirming or rejecting the Ih^esidont’s nominations 
to office, the senators of the President’s party are able 
to influence a large amount of patronage. This sort of 
“ dual control ” works with less friction and delay than, 
might have been expected, but better appointments would 
doubtless be secured if responsibility were more fully and 
more clearly fixed on the R*esident alone. 

The judicial function of the Senate is to sit as a high 
court for the trial of persons impeached by the House of 
ReX)ro8ontatives, a vote of two-thirds of those present l>eing 
needed for conviction. There have been seven cases of im- 
peachment. The most important was that of President 
Johnson, whoso conviction failed by one vote — 35 to 1 9. 
Four of the other six cases also ended in acquittal, one 
for want pf jurisdiction,^ and one by the resignation of 
the official before the imi)eachincnt was preferred in the 
Senate. Two Federal judges were many years ago thus 
deprived of office, im|)eachment being the only process by 
which a Federal judge can be removed. 

§ 22. The procedure of each House in framing and 
passing Bills has already been noted. When a Bill has 
passed one Chamber it is sent to the other, and 
there referred to the appropriate committee, gnnlonmt 
In course of time this committee may report the itglalmtlott 
Bill as received from the other House, but fre- 
quently an amended or an entirely new measure ' 
is presented, which is discussed and enacted on by tho 
second House. When Bills passed by the two Chambers 
are not identical, and each persists in its own view, the 
regular procedure is to appoint a committee of conference, 
consisting of three meml^rs from the Senate and three 
from the House. These six meet in secret, and generaBy 
agree upon a compromise measure, which is forthwith 
adopted by both chambers. If no compromise can be 
arranged, the conflict continues until one side yields, or 
until it ends by the adjournment of Congress. After 
passing both Houses, the Bill goes to the PSresident, and 
if approved by him becomes law : if vetoed, it returns t& 

^ This oase was that of the impeadiment of a senator, and the 
failure to convict arose from the fact that some of the senators at the 
time held the now generally accepted opmion that a member of Con- 
gress is not subject to impeachment. 



the HouBe in which it originated ; and if re-passed by a 
two-thirds vote, is sent to the other House ; and if again 
passed there by a two>thirds vote, it becomes law without 
the President’s consent. 

The scope of Congressional legislation has been indi- 
cated in the list given of the powers of the National 
Qovemment (see ante, g 15). The most important 
measures are those dealing with the I'evenues and 
appropriations; and the procedure on these matters is 
sUghtly diderent from that on other Bills. The 
Secretary of the Treasury sends annually to Congress a 
report containing a statement of the national income and 
expenditure and of the condition of the public debt, 
together with remarks on the system of taxation and 
suggestions for its improvement. He also sends what is 
called his annual letter, enclosing the estimates, framed 
by the various departments, of the sums needed for the 
public service of the United States during the coming 
year. With this the action of the Executive ceases, and 
the matter passes into the hands of Congress. 

Kevenue Bills for imposing or continuing the various 
customs duties and internal taxes are prepared by the 
House Committee on Ways and Means, whose chairman is 
always a leading man in the majority party. The rc].K>rt 
presented by the Secretary of the Treasury has been 
referred to this committee, but the latter does not 
necessarily in any way regard that report. Neither 
does it proceed on .estimates of the sums needed to 
maintain the public service, for, in the first place, it 
does not know what appropriations will ho proposed 
by the spending committees ; and in the second place, 
a primary object of the customs duties has been for 
many years past, not the raising of revenue, but the pro- 
tection of American industries by subjecting foreign 
imports to a very high tariff. Tlegiilar appropriation Bills 
down to 1883 wei’e all paased by the House Committee 
on Appropriations, but in that year a new committee — on 
Rivers and Harbours — ^received a largo field of expendi- 
ture ; and in 1886 certain other supply Bills were referred 
to sundry standing committees. These various appropria- 
tion committees start from, but are not restricted by and 
do not in fact adopt, the estimates of the Secretary of 
the Treasury. Large changes are made both by way of 
increasing and reducing his estimates. 

The financial Bills are discussed, as fully as the 
pressure of work jxjrmits, in committee of the whole 
House. Fresh items of appropriations are often added, 
and changes are made in revenue Bills in the interest 
of particular purposes or localities. If the Senate is con- 
trolled by the same party as the House, it is likely to 
secure the acceptance of many of its amendments. The 
migorities in the two Houses then labour together to satisfy 
what they believe to bo the wishes of their party. Im- 
I)ortant legislation is almost impossible when the House.s 
are controlled by opposite parties. 

When finally adopted by the House, the Bills go to the 
Senate, and are forthwith referred to the Committee on 
Finance or to that on Appropriations. The Senate com- 
mittees ' amend freely both classes of Bills, and further 
changes may be made by the Senate itself When the 
Bills go back to the House, that body usually rejects the 
amendments : the Senate declines to recede, and a con- 
ference committee is appointed by which a compromise is 
arranged, usually hastily and in secret, often including 
entirely new items, and this compromise is accepted with 
little or no discussion, generally in the last days of the 
session. 

Thus it comes that comparatively slight use is made of 
the experience of the permanent finandal officials in the 
framing of revenue-raising and appropriation Bills. There 


is little relation between the amounts proposed to be 
spent in any one year and the amounts proposed to be 
raised, and there is a strong tendency to deplete the 
public treasury through special grants secured by indi- 
vidual members. These defects have long been felt, but 
Congress is not disposed either to admit officials to attend 
its sittings or to modify the methods to which it has 
grown accustomed. 

§ 23. The executive power of the nation is vested in 
a President of the United States of Americti, who holds 
office during the term of four years. He, to- 
gether with the Vice-Prosident, is nominally 
chosen by a system of double election through 
an electoral college, but in practice this system operates 
as a roundalx)ut way of getting the judgment of the 
people, voting by Sttites. 

The Constitution directs each State to choose a number 
of “ Presidential electors (xpial to the number of its repre- 
sentatives in Congress” (both Senators and mem- 
bers of the House of Representatives). Members 
of Congress and holders of Federal oftices are 
ineligible as electors. These electors (in 
1902, 447, a number w^hich in 1904 will have increased 
to 476) meet in each State on a day in Noveml)er fixed 
by law, and give their votes in writing for tin* President 
and Vice-President. The votes are transmitted to Wtish- 
ington, and there opened by the President of the Senatii, 
in the presence of both Houses of Congress, and counted. 
A majority of the whole numlnsr of electors is necessary 
to elect. If no person have such majority, the President is 
chosen by the House of Representatives voting by States, 
and the Vice-President is (ffiosen by the Senate. This plan 
of creating an eltJctoral collegia to select the President 
was expected to secure the choice by the l)est citizens of 
each State, in a tranquil and deliljerate way, of the man 
whom they in their unfettered disetretion should deem 
fittest to 1)0 the chujf magistrate of the Union. In fact, 
however, the electors exercise no discretion, and are 
cliosen under a pledge to vote for a particular candidate. 
Each jMirty during the summer preceding a Presidential 
election holds a huge party meeting, called a National 
Convention, which nominates candidates for President and 
Vice-President. (Seeposi, § 33.) CJandidates for tlu*, oflice 
of elector are also noininatc^d by party conventions, and 
the persons who are in each State chosen to be elo(!tor.s — 
they are chosen by a strict j)arty vote — ai*e exj)Octed to 
vote, and do in point of fact vote, for the pressidential 
candidates named by their rcsi»ective jMirticK at the 
National Conventions. The C Constitution leaves the 
metliod of choosing electors to each Stat(% but by uni- 
versal custom they are now everywhere elected by jiopular 
vote, and all the electors for each State are voted for on 
a “ general ticket.” In the early days the eh'ctors were 
chosen in many States by the legislaturss, but by 18.32 
South Carolina was the only State retaining^ this method, 
and in 1868 she also drop}>ed it. Some States also, for 
a time, chose electors by districts, but by 1832 all had 
adopted the “general ticket” system. Michigan, how- 
ever, in the election of 1892 reverted to the “district” 
system, thereby dividing its electoral vote. Thus the 
election is virtually an election by States, and the struggle 
concentrates itself in the large States, where the great i)artieft 
are often nearly equaUy divided, the party which carries 
Now York by even a small majority gains all the 39 elec- 
toral votes of that State. The polling for electors takes 
place early in November on the same day over the whole 
Union, and when the result is known the contcjst is over, 
because the subsequent meeting and voting of the doctors 
is a mere matter of form. Nevertheless, the system here 
described, being an election by States, is not the same 
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thing as a general popular vote over the Unioui for it 
sometimeB happens that a person is chosen President who 
has received a minority of the {M>pular vote cast. 

The Constitution requires the President to be a native- 
born citizen of the United States, not under thirty-five 
years of age, and for fourteen years resident in the United 
States. There is no legal limitation to his re-eligibility any 
number of times; but tradition, dating from the refusal 
of George Washington to be nominated for a third term, 
has established the rule that no person shall he President 
for more than two four-year terms. If the President 
dies, the Vice-President steps into his place; and if the 
latter also dies in office, the succession passes to the 
Secretary of State. The President receives a salary of 
$50,000 a year, and has an official residence called the 
Executive Mansion, or more familiarly the White House. 

Functions of tiie President , — These may be grouped 
into three classes : (1) those which relate to foreign 
affairs ; (2) those which concern legislation ; (3) those 
which relate to domestic administration. 

The President appoints ambassadors and ministers to 
foreign countries, and receives those sent by foreign 
countries to the United States. He has, through his 
Secretary of State, immediate direction of all negotiations 
with such countries, and an unfettered initiative in all 
foreign affairs. He does not, however, enjoy a free hand 
in finally determining the foreign policy of the Govern- 
ment. Treiaties reejuire the approval of two-thirds of the 
Senate, and the Foreign Affairs Committee of that Ixwiy is 
usually kej»t informed of the negotiations which are being 
conducted by the Executive. The power to declare war 
formally belongs to Congress; but the Executive may, 
without an act of Congress, virtually engage in hostilities 
and thus bring about a state of war (as hap])ened in 
l«45-i6, when war broke out with Mexico; and again, 
in 18G1, at the opening of the War of Sec(*8sion). 

As respects legislation, the ])osition of the President is 
in marked contnist to that of the British Crown. While 
nearly all important measures are brought into Parliament 
by the ministers of the Sovereign, and nominally under 
his instructions, the American I^esidont cannot introduce 
Bills either directly or through his ministers. All that 
the Constitution permits him to do in this direction is to 
inform Congress of the state of the nation and to recom- 
mend the measures which he (leems to he necessary. This 
latter function is discharged by written messages addressed 
by the President to Congress, the message sent at the 
beginning of each session being usually the n\ost impor- 
tant ; but the suggestions made in these messages do not 
necessarily or directly induce legislation. 

Far more effective is the President’s part in the last 
stage of legislation. His so-called “ veto power ” permits 
him to return to (Congress, within ten days after its 
passage, any Bill of which ho may disapprove, and, 
unless this Bin rc-passes both Houses by a two-thirds 
vote, it does not become law. Most Presidents have 
made use of the veto power sparingly. Jackson, however, 
as well Tyler, Johnson, and es{)ecially Cleveland, em- 
ployed it pretty lioldly. Johnson’s vetoes w'ere pronjptly 
over-ruled by the large majority opposed to him in both 
Houses, but the vetoes of all the other Presidents have 
generally prevented the enactment of the Bills of which 
they disapproved. 

The domestic executive authority of the President in 
time of peace is small, l>ecause by far the larger part of 
law and administration belongs to the State and local 
governments, while the Federal administration is regulated 
by statutes which leave little discretion to the Execu- 
tive. ''The power of making ap^intments to the admini- 
strative service would invest him with a vast influence 
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but for the constitutional requirement of securing the con- 
sent of the Senate to the more important appointments 
made. The President is given a free hand in choosing 
his cabinet ministers ; but for most other appointmentSi 
whether or not they are by law in his sole gift, the senators 
belonging to the President’s party have practically con- 
trolled the selections for offices lying within their re- 
spective States, and a nomination made by the President 
against the will of the senator concerned will gener- 
ally be disapproved by the Senate. The members of 
the President’s party in the House also demand a share 
in the bestowal of offices as a price for their co-operation 
in those matters wherein the Executive may find it neces- 
sary to have legislative aid. Nevertheless, the distribution 
of offices under the so-called “spoils system” remains the 
most important ordinary function of the President, and 
the influence he exerts over Congress and legislation is 
due mainly to his patronage. 

Jn time of war or of public disturbance, however, the 
domestic authority of the President exjmnds rapidly. 
This was markedly the case during the Civil War. As, 
commander-in-chief of the army and navy, and as 
“charged with the faithful execution of all law's,” he is 
likely to assume, and would indeed be expected to 
assume, all the powers which the emergency requires. 
In ordinary times the President may be almost com- 
pared to the managing clerk in a large business establish- 
ment, whose chief function is to select his subordinates, 
the policy of the concern being in the hands of the board 
of directors. But when foreign affairs reach a critical 
stage, or when disorders within the Union require Federal 
intervention, immense responsibility is then thrown on 
one who is lK>th commander-in-chief of the army and the 
head of the civil executive. In no European country 
is there any personage to whom the President can be said 
to correspond. He may have to exert more authority, 
even if ho enjoys loss dignity, than a European king. He 
has powders which are in ordinary times narrower than 
those of a Euro|)ean prime minister; but these powers 
arc more secure, for instead of depending on the pleasure 
of a parliamentary majority, they run on to the end of his 
term. Although he is always elected as a party candidate, 
he generally receives, if he shows tact and dignity, 
abundant re8|)cct and deference from all citizens, and is 
able to exert influence l^eyond the strict limits of his legal 
power. 

§ 24. There is in the Government of the United States 
no such thing as a Cabinet, in the British or French or 
Italian sense of the word. But the term 
is used to describe a council of the President, cmblaet 
com}x)sed of the heads of the chief adminis- madmami^ 
trative departments-— the Secretary of State, the otetntiv 
Secretary of the Treasury, Secretary of War, 

Secretary of the Navy, Postmaster-General, ^cretary of 
the Interior, Secretary of Agriculture, and Attorney- 
General. Like the British Cabinet^ this council is not 
formally recognized by the law, but it is nevertheless 
accepted as a permanent feature in the Government. It 
is really a group of |)ersons, each individually dependent 
on, and answerable to, the President, but with no joint 
policy, no collective responsibility. The final decision on 
all questions rests with the President, who is solely and 
personally res^x^nsible. Moreover, the members of the 
Cabinet are excluded from Congress, and are entirely 
inde])endont of that body, so that an American Cabinet 
has no parliamentary tactics to contrive, no Bills to 
prepare, and few problems of foreign policy to discuss. It 
is not a Government, as Europeans understand the term, 
but a group of heads of departments, whom their chief, 
though he usually consults them separately, often finds it 
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useful to bring together in one room for a talk about 
politics, or in order to settle some administrative question 
which Ues on the borderland between the provinces of two 
ministers. 

The principal administrative departments arc those 
already name^ whoso heads form the President’s Cabinet. 
AdmlttiM^ important are the State and Treasury 

Umilv 9 Departments. The former has the conduct of 
dopmrt^ foreign affairs and interests, and directs the 
mtatM* diplomatic service, but is obliged to keep in 
touch with rile Senate, because treaties require the consent 
of the latter. It also has charge of the Croat Seal of the 
United States, keeps the archives, publishes the statutes 
of Congress, and controls the consular si^rvice. 

The two main functions of the Treasury Department 
are the administration of the Government revenues and 
expenditures, and of the banking and currency laws. The 
Secretary has, however, a much smaller range of action 
than a finance minister in European countries, for, as 
he is excluded from Congress, he has nothing directly to 
do with the imposition of taxes, and very little with the 
appropriations for Qovornnient expenditure. In addition 
to its fiscal and currency functions, the Treasury Dcjuirt- 
mont has charge of several other bureaus, dealing with 
the mercantile marine, the lighthouse and life-saving 
service, commercial statistics, immigration, and the coast 
and geodetic survey. It is, however, proposed to transfer 
these to a newly created Diqiartinent of Commerce. 

The Defiartment of the Interior is less im|H)rtant than 
in France or Italy, since the principal functions w'hich 
there belong to it lie, in the United States, within the 
field of State powers. In the United States the princi))al 
matters in this de[)artinent are the management of the 
])ublic lands, the conduct of Indian affairs, the issue of 
})atents, the administration of pension laws, of the national 
census, and of tlie geological survey, together with the 
collection of educational information. 

The Department of War controls the formerly very 
small, but now largtjly increased, army of the United 
States ; and its corps of engineers execute the river and 
harbour improvements ordered by Congress. The Navy 
Department has charge of the dockyards and vessels of 
war; and the Post Office Department directs the }K)stal 
system, including the railway mail service. The Dejjart- 
meiit of Agriculture includes the Meteorological Bureau, 
the Bureau of Inspection of Animals, and other buimus 
which conduct investigations and expesriments. The 
Attorney-Qencral is the legal adviser of the President, 
public prosecutor, and standing counsel for the United 
States, and also has general oversight of the Federal 
judicial administration, especially of the prosecuting 
officers called district attorneys and of the executive 
court officers called marslials. 

Two commissions not connected with any of the above 
departments deserve some notice. The Inter-State Com- 
merce Commission, established by statute in 1887, is a 
scmi-judicial, semi-administrative board of five members, 
with limited powers of control over inter-state milway 
transportation. The chief duty is to prevent discrimina- 
tions in freight rates and secret rebates from the published 
list of charges. The Civil Service Coiumission, established 
in 1883, conducts competitive examinations for appoint- 
ments to subordinate positions under all of the administra- 
tive departments. Some 90,000 posts are now filled from 
the candidates who |>ass these examinations. 

§ 25. The Federal judicial system is made 
Pedwtmi Constitution independent both of the 

Midmry, legislature and of the Executive. It consists 
of the Supreme Court, the circuit courts, and 
the district courts. 


The Supremo Court is created by the Constitution, and 
consisted in 1902 of nine judges, who are nominal^ by 
the President and confirm^ by the Senate. They hold 
office during good behaviour, V.e., are removable only by 
impeachment, thus having a tenure even more secui-e than 
that of English judges. The court sits at Washington 
from October to J uly in every year. The sessions of the 
court are held in the Capitol. A rule requiring the presence 
of six judges to pronounce a decision prevents the division 
of the court into two or more benches; and while this 
secures a thorough consideration of every case, it also 
retards the dospatcli of business. Every case is discussed 
twice by the whole body, once to ascertain the view of 
the majority, whitth is tlu*n directed tt) be set forth in a 
written opinion ; then again, when the written opinion, 
prepared by one of the judges, is siibniitted for criticism 
and adoption by the court as its judgment. 

The ofclier Federal courts have been created by Con- 
gress under a |)ower in the Constitution to establish “ in- 
ferior courts.” The circuit courts (consist of twenty-five 
circuit judges, acting in nine judicial circuits, whiltj to 
each circuit there is also allotted one of tlie justices of the 
Supreme Court. The judges of each circuit, acting with 
the justice of the Supreme Court for the circuit, consti- 
tute a Circuit Court of Appeals, established to relieve the 
Supreme Court. Some cases may, liowever, be a]qM*aled 
to the Supreme (^ourt from the CircMiit Court of Aj)])cals, 
and others directly from the lower courts. The district 
courts are now seventy in number, each Iniving a single 
justice. There is also a special tribunal called the Court 
of Claims, whicli deals witli the claims of private persons 
against the Federal Government. It is not strictly a |>art 
of the general judicial system, but is a creation of Con- 
gress designed to relieve that body of a part of its own 
Lal)Ours. 

The jurisdiction of the Federal courts extends only to 
those cases in w^hich the Constitution makes Federal law 
applicable. All other cases are left to the Btat(^ (xmrts, 
from which there is no appeal to the Federal courts, 
unless where some s|>ecitic point arisiis which is affected 
by the Federal Constitution or a Federal law. The 
classes of cases dealt with by the Federal courts are as 
follows : — 

1. Cases in law and equity arising under the (^Constitu- 
tion, the laws of the United States, and treaties made 
under their autliority ; 

2. Cases affecting ambassadors, other public ministers 
and consuls ; 

3. Cases of Admiralty and inaritirm* jurisdiction ; 

4. CControvcrsies to which the United Statics shall bt^ a 
pjirty; 

5. Controversies between tw'o or more States, between 
a State and citizens of another State, between citizens of 
different States, bet>veoii citizens of the same State claim- 
ing lands under grants of different States" and biitween a 
State or the citizens thereof and foreign states, citizens, 
or subjects (0(m«ty Art. III., g 2). Part of this jurisdic- 
tion has, however, been withdrawn by the eleventh 
Amendment to the Constitution, which dtJclares that 
“the judicial power of the United States shall not be 
construed to extend to any suit commenced or prosecuted 
against one of the United States by citizens of another 
State, or by citizens or subjects of any foreign State.” 

The jurisdiction of the Supreme Court is original in 
cases affecting ambassadors, and wherever a Slate is a 
j)arty; in other cases it is appellate. In some matters 
the jurisdiction of the Federal courts is exclusive; ip 
others it is concurrent with that of the State cciurts. 

As it frequently hajqiens that cases come before State 
courts in which questions of Federal law arise, a 

S. IX. — 74 
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provision has been made whereby due respect for the latter that the Court will adhere to its former opinion. There 
is secured by giving the party to a suit relies have, however, been instances in which the Court has 
upon Federal law, and whose contention is overruled by a virtually changed its view on a constitutional question. 
State court, the right of having the suit removed to a and it is understood to be entitled so to do. 

Federal court. The Judiciary Act of 1789 (as amended § 26. As the Federal Constitution is a short document, 
by subsequent legislation) provides for the removal to the which deals very concisely with most of the subjects it 
Supreme Court of the United States of “a final judgment touches, a vast number of questions have arisen « « ^ 

or decree in any suit rend(jred in the highest Court of a upon its interpretation in the course of the 113 cSHrirJl 
State in which a decision could be had where is drawn in years which have elapsed since its enactment. tiotuU 
question the validity of a treaty or statute for an authority The decisions of the Supreme Court upon these 
exercised under the United States, and the decision is questions form a largo body of law, a know- 
against tlieir validity ; or where is drawn in question the ledge of which is now indispensable to a mastery of the 
validity of a statute of, or an authority exercised under. Constitution itself. By them the Constitution has been 
any State, on the ground of their being repugnant to the so expanded in the points which it expressly treats of, 
Constitution, treaties, or laws of the United States, and and so filled up in the matters which it covers only by 
the decision is in favour of their validity ; or where any way of implication, that it is now a much more complete 
title, right, privilege, or immunity is claimed under the instrument than it w^as when it came from the hands of 
Constitution, or any treaty or statute of a commission its framers. Thus the courts have held, that while the 
held, or authority exercised under the United States, and National Government can exorcise only such powers as 
the decision is against the title, right, privilege, or im- have been affirmatively granted, it is not restricted in its 
munity specially set up or claimed by either party under choice of the methods for exorcising such powers as have 
such Constitution, treaty, statute, commission, or author- been granted. From this doctrine there has been derived 
ity.” If the decision of the State court is in favour of a consjucuous activity of the National Government in such 
the right claimed under Federal law or against the vali<lity fields as taxation, borrowing of money, regulating com- 
or applicability of the State law set up, there is no ground mcrce, and carrying on war. Executive and legislative 
for removal, because the aj»j)licability or authority of acts not authorized by the letter of the Constitution have 
Federal law in the [larticular case could receive no further also been allowed to remain unchallenged, and thus 
protection from a Federal court than has in fact been | precedents have been in fact established, with the tacit 
given by the State court. j recognition of the courts and the people, through which the 

The power cxendsed by the Suprciine Court in declaring | sphere of the National Government has been enlarged, 
statutes of CongresM or of State legislatures (or acts of the The purchase of Louisiana from France by President 
Executive) to be invalid Ixicause inconsistent with the Jefferson is an instance. It may indeed be said that 
Federal (.?(m8titution, has Ixjon deemed by many Europeans the Constitution as it now stands is the result of a 
a peculiar and striking feature of the American system, long j)roces8 of development ; and that process is still 
There is, however, nothing novel or mysterious aliout it. going on. So recently as 1901, the Supreme Court 
As the Federal Constitution, which omanatc^s directly delivered several jtidgments in cases arising out of the 
from the people, is the supreme law of tlie land every- annexation of Porto Kico, which handled, though they 
where, any statute passed by any lower authority (whether did not fully settle, divers points of novelty and of 
the Federal Congress or a State Legislature), w’hich irajwrtance. 

contravenes the Constitution, must necessarily be invalid § 27. It is not, however, only by way of interpretation 
in point of law, just as in the United Kingdom a railway that the Constitution has been develoj>ed. A great many 
bye-law which contravened an Act of Parliament would matters which it passed over have l)ecome the subject 
l>e invalid. ^ Now, the functions of judicial tribunals — of of legislation by Congress ; and there has also sprung 
all courts alike, whether Federal or State, whether superior up a large mass of usage^s regulating matters 
or inferior— is to interpret the law, and if any tribunal ; not touched either by the Constitution or by 
h^s a Congressional statute or State statute inconsistent ; any express enactment. These usages have in the coii- 
with the Constitution, the tribunal is (obliged to hold such i many cases lasted so long and become so gene- 
statute invalid. A tribunal does this not l)ecau 80 it has j rally accepted, that th(‘y may l)o regard^ as “•w. 
any right or power of its own in the matter, but because j j)art8 of the actual or (so to speak) “working” Constitu- 
the people have, in enacting the Constitution as a supreme ’ tion, although of course they could bo at any moment 
law, declared that all other laws inconsistent with it are j changed. Among the matters that are now thus settled 

tpsojure void. When a tribunal has ascertained that an ! by usage the following may be mentioned : 

inferior law is thus inconsistent, that inferior law is there- i The President is limited to two terms of office. The 
with, so far as inconsistent, to be deemed void. The Presidtiniial electors are expected to vote for the candi- 
tribunal does not enter any conflict with the Legislature date of the party w^hich has chosen them, exercising no 
or ^ Executive. All it does is to declare that a conflict free will of their own. The Senate always confirms the 
exists biitweeu two laws of different degrees of authority, nominations to a Cabinet office made by the President, 
whence it necessarily follows that the weaker law is ex- Both the Senate and the House conduct their business 
tinct. This duty of interpretation l^elongs to all tribunals, by means of standing committees. The appointment of 
but as constitutional eases are, if originating in a lower cominitteoa of the House is left to the Speaker, 
court, usually carried by apjieal to the Suprtmie Court, j It may be added that in respect of one matter assigned 
men have grown accustomed te talk of the Supreme Court by the Constitution to the States a momentous change 
8^ial sense the guardian of the Constitution. has taken jdace since the enactment of the Constitution. 

The Jederal courts never deliver an opinion on any i This matter is the electoral franchise in Federal elections, 
institutional question ^less or until that question is In 1789 property qualifications were general, but now in 
brought before them in the form of a lawsuit. A judg- all the Northern and Western States these have been long 
men t of the Supreme Court is only a judgment on the since abolished, and the electoral suffrage is practically 
imrticular case before it, and does not prevent a similar manhood suffrage. In Wyoming, Colorado, Utah, and 
question being raised again in an anotlmr lawsuit, though Idaho universal adult suffrage prevails. Down till 1890 
of course this seldom happens, because it may be assumed manhood suffrage had prevailed in all the Southern 
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States also (as to some Southern States now, ace ante, § 5). ! 
Ab the electoral suffrage for State legislature elections is 
also that for Federal elections (including tlie election of 
Presidential electors), the working of the Federal Consti- 
tution has thus been materially affected without any 
change in the Federal Constitution itself. 

§ 28. Besides these changes which have been brought 
about by judicial interpretation and by usage, the Consti- 
Am§ad- altered in the regular and 

meniM to fornml way which its own provisions ^termit (me 
tboCoBoth wnJte, § 14). This has happened four times. 
tutton. amendments were enact^ immediately af Ut 

the adoption of the Constitution itself, in order to meet 
certain ol:\{ections which had been taken to it. These may 
be described as a sort of Bill of Bights. Another, the 
eleventh, was enacted in 1794-98 to negative a con- 
struction which the Supreme Court had put upon its own 
powers. Another, the twelftli (1803-4), corrected a 
fault in the method of choosing the President; and the 
last three (1865-70) confirmed and secured some of tlie 
results of the War of Secession (1861-66) (see AW//. 
Brit,, vol. xxiii., p. 781). Many other amendments have 
been from time to time suggested, but very few have 
passed even the first stage of a formal })roposal. This is 
due not merely to the respect of the Americans for their 
fundamental law, but also to the difficulties wliich surround 
the process of change. It is hard to secure the requisite 
majorities in Congress, and still liardcr a majority in 
three-fourths of the States. The obstacles placed in the 
way of amendment, which are greater than in the case of 
almost any other C^onstitution, may be reckoned among 
the causes which led to the War of Secession. 

§ 29. As compared with the Cabinet system of Great 
Britain, of the British self-governing colonies, and of su(h 
^eneni EuroiK5an countries as France, Italy, Holland, 
eharmetor and Belgium, the characteristic features of the 
ottbo scheme of the American National Government 
are the following:- 

Hovent- (a) The Legislature and the Executive are 
moat, inde})endent and disjoined. The Executive does 
not depend upon the Legislature, but holds its powers by 
a direct commission from the people. No member of the 
‘Executive sits in the Lcjgislaturc, nor mn the Legislature 
eject any one from office save by impeachment. 

(h) Both the Legislature and tho Executive sit for 
fixed terms. As some one has said, tlic American system 
is an astronomical one — i.c., tho action of the jMJople in 
creating those who are to exercise parts of its sovereign 
powers takes place at intervals fixed by the calendar. 

(c) No method is provided for getting rid of doad- 
lo(;k8, either between the Legislature and tlie Executive 
or between the two branches of the Legislature. Should 
action be needed which cannot be legally taken without 
the concurrence of these different authorities, and should 
they })e unable to concur, the legal situation must remain 
in statu (pu) until by a new election the people have 
changed one or more of the conflicting authorities, and so 
brought them into harmony. 

(d) The judiciary holds a place of high im|K)rtance, 
because it is the proper interpreter of the will of the 
people expressed in the supreme law, the Federal Con- 
stitution, which the people have enacted. 

The defects which have been remarked in this system 
<ire, broadly speaking, the following : — 

There is a danger that prompt a^;tion, needed in the 
interests of the nation, may fail to be taken owing to 
a deadlock between Legislature and Executive, or between 
the two branches of the Legislature. 

There may be a difficulty in fixing responsibility upon 
«iy person, or small group of persons, because coses may 
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I arise itx which the Executive, being unable to act without 
the coWburrence of the liegislature, can hardly be blamed 
for failing to act, while yet it is unable to relieve itself by 
resigning; while on the other hand the Legislature — which 
consists of two bodies, each of tliem numerous, and in 
neither of w'hich are there recognized leaders — contains 
no person on wliom responsibility can be fixed. 

On the other hand, the characteristic merits of the 
system may be summed up as consisting in the safeguards 
it provides against the undue predominance of any one 
power or person in the Government, and therewith against 
any risk there may be that the President should become a 
desj)ot, and in the full opportunitie.s it secures for tho due 
consideration of all iniporUnt measures. It is a system 
amply provided with checks and balances ; it recognizes 
and enforces the j)rincij)le of popular sovereignty, and it 
is well calc;ulatcd to maintain unchanged the relation of 
its com].x)nent parts each to tlu; other. There has l>een, 
in jK)int of fact, no permanent shifting of weight or 
strength from any one organ of Government to any other. 
At some particular epoch the Pn^sident has seemed to 
be gaining upon Congress, at otlier epochs Congress has 
seemed to \\e gaining uj)on the l^resident. Novr and then 
the Senate lias lieen more influential than th(! House, now 
and then it has fallen l>ack. Tho part played by the 
judiciary has at some moments been of special imjiort- 
ance, while at others it has been little noticed. But, 
taking the history of the Bepublic as a wliole, that 
equilibrium between the several organs of the Govern- 
ment which the Constitution was intended to secure has 
been substantially maintained. 

vi. The Party System, 

§ 30. Tho actual woi king of the Governnumt of tho 
Union and of the governments of tho several Bbites 
cannot be projxirly understood without some knowledge 
of the party system as it exists in the United Btiites. 
That system is, os lias beim well observed by a recent 
writer,^ a sort of link between the executive and the legis- 
lative departments of government, and thus the policy and 
action of the party ^or the time being in power forms a 
sort of second ami unofficial gr>vernment of tho country, 
directing the legal government created by tho Ckmstitution. 
In no country have political parties been so carefully and 
thoroughly organized. In no country d(»es tlui sjiirit of 
j»arty so completely pervade every department of ]>olitical 
life; not that party spirit is any irioi’e bittcT 
than it is in Europt‘, for in somci respects it is 
usually less bitter than in Franctj, tho UnibMl party 
Kingdom, or Austria, but that it pcnetratCvS 
farther into tho body of the ijeojile, and exerts 
a more constant influence upon their minds, of the 
Party organizations liave in tlie United States Ooveru- 
a wide rangii of action, for tliey c^xist to acconi- 
pli.sh five imrposes. Three of these, are pursued in other 
countries also. These thrijc are — first, to influence govern- 
inentel policy ; secondly, to form opinion ; and thirdly, to 
win cjlections. But the two others are almost (if now not 
ipiite) ixjculiar to the United Statcjs, viz., to select candi- 
dates for office and to yirocure places of emolument for party 
workers. The selecting by a party of its candidatijs, instead 
of allowing candidates to start on their own account, is a 
universal jinictice in the United States, and rests upon tho 
notion that the supreme authority and constant activity of 
the piviplo must extend not only to the clioice of officials 
by vote, but even to the selectifin of those for whom votes 
shall be csist. So the practice of securing places for persons 

J Mr Heury Jones Ford, in liis Mine uwi Orowth v/ American 
Bolitics, 
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who have eerved the party, in however humble a capadty, 
hqj^ sprung from the that in the strife of 'politics 

^*the spoils belong to the victors/' and has fumi^ed a 
motive of incomparable and ever-present activity ever 
since the 'thirties. It is chiefly through these two 
practices that the i^arty organizations have grown so 
powerful, and have been developed into an extremely 
comp]icate<l system of niachineiy, Arm yet flexible, delicate 
yet quickly set up, and ca^mble of working efficiently in 
the newest and roughest communities. 

§ 31. The contests over the adoption of the Federal 
Constitution by the several States in 1787-91 brought to 
Origin and surface two opposite tendencief^ which may 
hMory be called the centrifugal and centripetal forces, 
ottha a tendency to maintain both the fr^om of the 
pnrticM. individual and the independence, in legislation, 
in tulininistration, and in jurisdiction, of the several States, 
and an op|)osito tendency to subordinate the States to the 
nation, and to vest large powers in the central Federal 
authority. Those tendencies soon arranged themselves in 
concrete bodies, and thus two great |iarties were fonned. 
One, -which took the name of Hepublicuin, became the 
champion of States' rights, and claimed to be also the 
champion of freedom. It was led by Thomas Joflerson. 
The other, led by Alexander Hamilton, became known as the 
Federalist i)arty, and stood for an energetic exercise, or even 
a practical extension— of course within the limits of the Con- 
stitution — of the iMjwers of the (/cntral Government. One 
of these two parties has continued ever since to subsist, and 
the other has, with two apparent breaches of continuity, 
been i n reali ty nearly as j )er manent. The J effersoiiian party 
has had an unbroken continuity of life, though it has been 
known since about 1830 as the Democratic party. The 
Federalist party slowly decayed, and ultimately vanished 
between 1820 and 1830, but out of its ruins a new party 
arose, practically its heir, which continued ],)owerful, under 
the name of Whigs, till 1854, when it broke up over ques- 
tions connected with slavery. V cry soon thereaf t(jr a party, 
nominally new, but largely formed out of the Whigs, and 
maint«aining many of its traditions, sprang up, and took 
the name of liepublicans. Since 1856 these two great 
parties, Ihiinocrats and Kepublicuns, have confi-onted one 
another, including between them the vast majority of tho 
people, though several smaller parties, such as Green- 
backers, Lal^rists, Populists, and Prohibitionists, have 
from time to time lieon formed, and brought some com- 
plication into political struggles. It is not easy to describe 
the distinctive tenets of Democrats and Kepublicans at 
this moment, because the old principles which each party 
would respectively claim as its own have to a large extent 
disappeared through changes in recent and current political 
conditions, and each party is apt to be guided in its 
attitude on an actual issue by what it deems its immediate 
interest. In general, however, the Republican party has, 
since the War of Secession, advocated a protective tariff, 
and since 1898 it has defended the policy of acquiring 
trans-oceanic possessions ; while the Democrats liave leant 
more towards Free Trade, and have, quite recently, censured 
the annexation of the Philippine Island. (For a full ac- 
count of the histo^ of the parties and their attitude to 
various great questions, sec Bucy, Jirtt, vol. xxiii. p. 754, 
and die section following on American History.) 

The Democratic party began to form for itself a regular 
organization about the time of President Andrew Jackson 
(1829-37), and the process seems to have been first 
seriously undertaken in New York State. The Whigs 
did tho same ; and when the Republicans organized them- 
selves, shortly after the fall of the Whigs, they created a 
party machinery on lines resembling those which their 
predecessors had struck out The establishment of the 
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system in its general form may be dated from before the 
Civil War, but it has since been perfected in its detmls. 

§ 32. The machinery of an American party consists of 
two distinct but intimately connected sets of bodies^ the 
one permanent, the other temporary, or rather 
intermittent. The function of tho former is to tbaayatnm 
manage the general business of the party from of party 
month to month and year to year. That of the 
latter is to nominate candidates for the next 
ensuing elections, and to make declarations of party 
opinion intended to indicate the broad lines of party policy. 

The permanent organization consists of a system of 
committees, one for each of the more important election 
areas. There is a committee for every city, every 
county, and every congressional district, and in 
some States even for every township and every 
State legislature district. There is, of course, 
a committee for every State, and at the head of the 
whole stands a National Committee for the whole Union, 
whose 8)>ecial function it is to make arrangements for the 
conduct of party work at a Presidential election. Thus 
the country from ocean to ocean is covered by a network 
of committees, each having a sphere of action correspond- 
ing to some election area, whether a Federal area or a 
State area. Each committee is independent and respon^ 
sibb so far as regards tho local work to be done in cou' 
nexion with the election in its own area, but is subordinate 
to tho i)arty committees above it as rcs[)ects work to l^e 
done in its owm locality fur the general purposes of the 
jiarty. The ordinary duties of these committees are to 
raise and spend money for electioneering and otherwise in 
the interests of the party, to organize meetings, to “ look 
after the press," to attend to the admission of immigrants 
or new-comers os voters, and generally to attract and 
enrol recruits in the party forcies. At election times they 
also direct and superintend the work of bringing up 
voters to tho |>olls and of watching the taking and count- 
ing of the votes ; but in this work they are often aided or 
sujierseded by specially appointed tenq)orary bodies called 

campaign committees." Those party committees are 
permanent, and though the membersliip is renew'ed every 
year, the same men usually continue to serve. Tho chair- 
man in particidar is generally reappointed, and is often, 
in a populous area, a i>er8on of great and }>erhaps autocratic 
power, w^ho has large funds at las disposal, and a regular 
army of “ workers " under his orders. 

Tho other and parallel branch of the party organization 
consists of the bodies whoso function it is to nominate* 
party candidates for elective posts, whether p^y 
legisbtive or executive. (It must be remem- Nominate 
bored that many executive State, county, and ingCon^ 
city ofticors are chosen by direct popular veto.) 

These bodies are meetings of the members of tho party 
resident in each election area. In the smallest areas, 
such as the township or city ward, the meeting is com- 
posed of all the recognized members of tho party who are 
entitled to vote, and it is then called a Primary. In the 
larger election areas, such as a county or city, the num- 
ber of voters who would be entitled to bo present renders 
it impossible to admit all, so the nominating meetings 
in these areas are composed of delegates elected in the 
various Primaries included in the area, and the meeting is 
called a Nominating Convention. This is tho rule, but in 
some ])arts of the fcbuth and West nominations for mem- 
bers of the State legisbture and county officials, and 
even for members of Congress, are made by Primary 
assemblies meeting over the entire area, which all the 
party voters are entitled to attend. Where candidates 
are to be nominated for a State election, the number of 
delegates from Primaries would be too large, so the State* 
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Nominating Convention is composed of delegates chosen 
at representative conventions held in smaller areas. 

Every registered voter belonging to the party in the 
local election area for which party candidates are to 
be nominated is presumably entitled to vote in the 
Primary. In rural districts little difficulty arises, be- 
cause it is known what citizens belong to each party; 
but in cities, and especially in large cities, where men 
•do not know their neighbours by sight, it becomes neces- 
sary to have regular lists of the party voters entitled 
to attend a Primaiy ; and these lists are cither prepared 
and kept by the local party committee, or are settled 
by the votes of the persons previously on the party rolls. 
Tlie composition of these lists is of course a serious 
matter, because the Primary is the foundation of the 
whole party edifice. Accordingly, those who control the 
local organizations usually take pains to keep on the lists 
all the voters whom they c^n trust, and are apt to keep 
off those whom they think likely to show a dangerous 
independence. By their constant activity in this direction, 
and by their influence over the pliable members of the 
party, they are generally able to have a Primary sul)- 
servient to their will, which is ready to nominate those 
whom they may suggest as suitable candidates, and to 
choose as delegates to the conventions persons on whom 
they can rely. In this way a few leaders may sometimes 
be able to obtain control of the nominating machinery 
of a city, or even of a State, for tlie local committees 
usually obey instructions received from the committees 
above them. (See as to the details of party machinery, 
American Comnumwealih^ chaps. lix.~lxiv., and the 
Tecently published book of M. Ostrogorski on Democracy 
in England and America,) 

The great importance of these nominating bodies lies in 
the fact that in the United States a candidate has scarcely 
any chance of being elected unless he is regularly nomi- 
nated by his party, that is to say, by the recognized 
Primary or Convention. To control the Primary or the 
Convention (as the case may be) of the party which is 
strongest in any given area is therefore, in ninety-nine 
cases out of a hundred, to control the election itself. As 
the desire to dominate Primaries was found to lead to 
many abuses, both in the way of manipulating the lists of 
party voters and in the unfair ineinagement of the Primary 
meetings themselves, reformers have made many propostils 
for controlling by law the procedure of these meetings, 
although they are theoretically mere private party meetings, 
which form no part of the legal machinery of government. 
And in several States, as notably in Massachusc^tts and 
New York, statutes have been enacted regulating the 
Primaries, so as to permit all the voters of a party to be 
enrolled, and subjecting the conduct of the voting and 
counting of votes to safeguards similar to those provided 
for the regular public elections. The Primaries have in 
some cases indeed ceased to be meetings in the physical 
sense, and have become preliminary elections. 

§33. One nominating body is of such conspicuous 
magnitude as to need special notice. For the selection 
of party candidates for the offices of President and Vice- 
President of the United States there is held once every 
The years, in the summer preceding the elcc- 

Nmtionmt tion (in November) of the President, a huge 
Nominmu \yfiTty assembly of delegates from conventions 
^ several States, each State having 
twice as many delegates as it has electoral votes 
to cast twice as many as its Federal Senators 
and Federal Kepresentatives). Two delegates are chosen 
TOP each congressional district by a District Conven- 
and four delegates for the State at large by a 
State Convention. Each State delegation usually keeps 
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together during the National Convention, and holds 
private meetings from time to time to decide on the 
course which it should as a whole adopt. 

When the National Convention has been duly organ- 
ized by the appointment of comnnttees and of a chair- 
man, its first business is to discuss and adopt a series 
of resolutions (prepared by the Committee on Resolu- 
tions, but subject to amendment by the Convention 
as a whole), which, taken together, embody the riews, 
programme, and policy of the party, and constitute 
what is called its “platform” for the ensuing election. 
It then proceeds to receive the nomination of various 
aspirants to the position of party candidate for the 
Presidency. The roll of States is called alphabetically, 
and eacdi Btate, as r(*ached in the roll, is entitled to 
present a candidate. Thereafter a vote is taken between 
the several aspirants. The roll of States is again called, 
and the chairman of each State delegation announces the 
vote of the State. In Democratic Conventions a State 
delegation, when instructed by the State Convention to cast 
its whole vote solid for the particular a^’jnrant favoured by 
the majority of the delegation, iiiuf* do so (this is called 
the unit rule) : in the Conventions of the other parti(*.a in- 
dividual delegates may vote as they please. If one asiarant 
has obtained on the first roll-call an absolute majority of 
the whole number of delegates voting — or, in Democratic 
Conventions, a majority of two-thirds of thf»8e voting — 
he is held to have l>een duly chosen, and the choice is 
then made unanimous. If, however, no one obtains the 
requisite majority, the roll is again called until some one 
competitor secures the requisite number of votes. Some- 
times one or two votings are sufficient, but son)etimes the 
process has to 1 m; repeated many times— it may even continue 
for several days — before a result is reached. Where this 
happens, there is much room for the disj)lay of tactical 
skill by the party managers in persuading delegates who 
favour one of the less prominent asjnrants to transfer 
their votes to the i)^Tson who seems most liktdy to unite 
the party. Beenes of great excitement sometimes occur. 

When one asi)irant has been duly sc‘lectc*d as the party 
candidate for the Presidency, the Convention proceeds to 
choose in the same way a })erson to be candidate for the 
Vice-Presidency. This is a much simpler matter, because 
the post is much less sought after, and it is usually de- 
spatched w’ith ease and j)romptitude. I'lu‘ two nominees 
are then deemed to be the candidates of the whole party, 
entitled to the support, at the ensuing idection, of the 
party organizations and of all s()und }»arty men through- 
out tlic Union, and the Convention tliercuj>on dissolvi^s. 

§ 34. It is hardly too much to say that in the United 
States the parties work the Oovernment, and that the 
party organizations are to the h'gal organs of loti^^ncee 
Government what the motor nerves are to the which 
muscles, sinews, and bones of the human body, guide the 
The question follow^s, Who work the parties? purtlee. 

The action of the parties dej)f;nds U])on and is the 
resultant of three factors, which are indeed more or lc*ss 
present in all constitutional representative governments. 
These are (a) individual leaders, who are powerful cither 
by their talents or by the influence they enjoy ov<*r the 
citizens; (6) rich men, who can supply the i)arty with the 
very large sums of money needed for maintaining the 
party machinery in efficiency and for fighting the elec- 
tions; and (c) the opinion of the mass of the citizens, who, 
though generally disposed to adhere to the traditions and 
follow the leaders of the party to which they belong, do, 
C8i)ecially in the more educated classes and in the most 
advanced sections of the country, exert a certain measure of 
independence, and may refuse to vote for the j>arty can- 
didates if they either distrust those candidates jiersonally 
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or disapprove of the jx>licy which the party seems to be 
following. It need hardly be said that the relative im* 
portance of these throe facU)rs varies from time to time. ^ 

§ 35. The national parties have been so jiervasive in their 
influence, and the working of their machinery has formed 
so important a part of the political history of 
marltfTof United States, that it is necessary here to 
ih"pow 9 r call attention to the high significance of this 
ottb9 element in the system of the !^public, although 
limits of space make it impossible to describe 
MyM #m. which the party system has coloured 

the actual working of the Government as well as the 
politics of the country. Among its chief results the 
following may be noted ; — 

It has made nearly all elections, including those for 
State offices and city offices, the functions of which have, 
as a rule, nothing whatever to do with national party 
issues, matters of party strife fought upon party lines. It 
lias dis}x>sed voters in State and city elections to support 
party candidates whom they might otherwise have disai»- 
proved of, for the sake of maintaining in full strength for 
national pur()Oses the local party organization, and it has 
thereby l^corvie a fruitful source of municijHil misgovern^, 
ment. It has thrown great power into the hands of party 
managers, because where the strife between the two groat 
parties is keen and the result of a contest doubtful, 
discipline and olxxlience arc deemed needful for success. 
It has tended to efface State lim^s, and to diminish the 
interest in State issiie.s, and ha.s thus helped to make the 
nation overshadow the States. 

Strong as is the sentiment of party loyalty in the 
United States, the spirit of faction is not at present 
violent. Many persons regret the enormous |)ower which 
party exerts, and would like to reduce the part it plays in 
the system of government. But no one has yet discovered 
any method by which the associative force of jmrty as a 
motive power in government can be dispensed with. 

(J. BB.) 

TV. Histouy since 1885. 

The historical article on the United States in the ninth 
edition of the Encf/dopoedia Britannica brought its account 
down to the iJeriod of President Cleveland’s first acces- 
sion to office, and it will there forc» be the object of the 
following sketch to indicate the important luovemeuts of 
events since 1885. 

The Kepublican party, inenmsed by loyal accessions, 
and doubly trium])hant under President Lincoln in pre- 
serving the American Union while destroying 
Mltlcmi slavery, did not, after the tragic death of that 
political chieftain, pursue his projK)sed 
ix>licy of forbearance towards those impove- 
rished fellow-citizens wffio had laid down their arms in 
honourable submission. Besides a prolonged military 
occupation now guarantees, new pledges, were made the 
price of State admission ; and while the Southern people 
and their late loaders were treated with distrust, the 
dominant party faction, whose brain was in Congress, 
sought to build up intlucuce by means of an alliance 
betw'oon now settlei*a from the north and the negro freed- 
men, upon vvhom the right to voU‘ had been promiscuously 
l)estowed. Such inversion of State autonomy could not 
lost long. The white majority of the South, under 
loaders no longer for disunion, regained local control, 
while negro s^rage was largely suppressed. In the 
North the Democrats had meanwhile reorganized on 
national lines, and northern Democratic candidates for 
the Presidency received the solid vote of the South. 
National elections soon went by narrow margins, the 
^‘Empire Shite” of New York deciding the majority. 
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Again and again Democratic opposition carried the lower 
house of Congress; and had all the Southern States re- 
gained by 1876 their normal condition in the Union, 
the opposition candidate for the Presidency, Mr Tilden,, 
would have been declared elected. Later, in 1884, 
Mr Cleveland, the Democratic nominee, won by the 
electoral vote of Now York, which was cast in his favour 
and the Republican party, despite all historical claims to 
public gratitude, had heucefor^ to contend for the favour 
of the people as one of two great national parties rather 
than as sole survivor and regenerator. 

Mr Grover Cleveland had only come into prominence 
after the Civil War. A lawyer by profession, ho had 
risen in the State of New York by successive 
steps, as county sheriff, mayor of Buffalo, and 
governor, and gained w’ide renown as an ad- tsTlt-Sb, ^ 
ministrator; ho was in favour of economies, 
honestly devoted to the public welfare, courageous, 
industrious, and discreet. These qualities he carried 
(March 1885) to the Presidency. The reactionary 
change predicted of an administration which was 
brought into favour so largely by Southern votes was 
not realized. President Cleveland surrounded himself 
with counsellors of his Democratic creed in whom the 
"whole country might confide, lie respected the principle 
of civil service stability, though yielding in some cases 
to local party pressure for removals, so that for the 
fii'st time id more than half a century a radical change 
of national parties in the United States was follow^ed by 
no general sweep of the ofiices. At the same time he 
firmly held, as Washington had done, to the constitu- 
tional authority of a chief executive over both appoint- 
ments and removals ; and when Senate opponents sought 
to elicit reasons from him as to certain changes lie 
had seen fit to make, he positively reiused to give them. 
His exercise, moreover, of the veto power was prompt and 
fearless, and the more so, since the Senate remained 
against him. No Bill for a private pension or bounty 
was too petty in amount to elude scrutiny as to the 
justice involved, while vast appropriation Bills which 
tended to paternalism or pauperism by the Government 
ho promptly returned to Congress with his negative. 

Inspired by such an example, though Cleveland’s party 
strength lay only in the House, the forty-ninth Congress 
made a sound and sensible record. To adjust better the 
relations of executive and legislature, the Tenure 
of Office Act, passed in 1867 to restrain an nintb 
obnoxious President, was finally repealed; Cobmiwmm, 
thtj order of Presidential succession in case of 
death or inability in the two highest offices was so 
changed as to devolve authority strictly in tho executive 
line; and definite provision was made for counting tho 
electoral votes should Senate and House disagree. Other 
wise mcasui'es were tho Inter-State Commerce Act, which 
placed common carriers under national supervision for 
foreign and inter-State traffic ; the grant of lands in 
severalty to Indians, in pursuance of a just civilizing experi- 
ment ; and an appropriation for the noble and commodious 
building of tho Congressional Library, since erected. 

The happy spectacle was now' presented of national 
prosperity, peace, and harmony. The Southern States 
were once more contented within the Union, ^ 
and capital poured in to exploit their mineral pmuM 
resources and develop new industrie.s. The admiaiM* 
public revenues far exceeded all reasonable 
demands for the efficient support of Government, and a 
surplus was piled up iu the Treasury beyond immediate 
wants. So far as {lossible, outstanding issues of the 
public debt were called in for redemption; and while 
Union pensions of the Civil War required a large and 
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increaBing outlay beyond the normal expenses of the 
nation, yet the surplus grew, and constituted a temptar 
tion to extravagance, which the administration, however, 
sought to avoid. The postal service, well managed, 
came nearly self-supporting. The naval establishment was 
modernized and its efficiency increased. The finances of 
the Union were prudently cared for, gold payments were 
maintained, the circulation of the national banka was gradu- 
ally contracted ; and while the authorized purchase of silver 
was somewhat of a menace to stability. Congress refused 
to sanction an unliniited coinage. The wheels of routine 
went smoothly, an(f in September 1887 Philadelphia cele- 
brated the first centenary of the Constitution in a three- 
days’ public festival, at which the President bore official part. 

The autumn elections of 1886 had gone favourably to 
the administration, and the new House of Eepresentatives, 
like its predecessor, was controlled by the Demo- 
Piitieth crats. All things betokened Cleveland’s nomi- 
miSSr** nation for a new term and his re-election. The 
Senate opposition, % though strong enough to 
defeat important treaties, for which a two-thirds vote 
was essential, showed an increasing respect. But Cleve- 
land jeopardized all chances of re-election by attempting 
to lead his party to the higher plane of aggressive principle. 
Recognizing an intelligent demand to reduce the increas- 
ing Treasury surplus, not by wasteful exj^enditure but 
through a refonn in the tjitifF, he threw down the gauntlet, 
when the fiftieth Congress first met (December 1887), and 
discarding precedent devoted his whole annual message to 
that subject, instead of reviewing the general current of 
the year. 

By this time tlie idle surplus revenue amounted to 
upwards of $55,000,000, and would by the end of the 
summer increase probably threefold j all the 
outstanding public debt, moreover, which ad- 
mitted of immediai(‘ retirement had been paid 
off. Hence the message proposed radical relief 
from the liardshij^s and inetiualities of existing 
tariff laws — the legacy of (hvil War, the worst defects 
of which remained aft(!r tw^enty years of peace, “ It is a 
condition which confronts us, not a theory,” observed the 
President, deprecating all theorizing upon opiK sing ideas 
of protection and free trade, and proposing simply to 
reduce taxation to the essential wants of an economical 
jiublic establishment. The House majority set to work 
to carry out the policy thus outlined ; and a Bill known 
as the “ Mills Tariff,” from its author and champion, the 
chairman of the Ways and Means C’ommitteo, passed 
that body in July after an exhaustive debate, and then 
was suspended in the Senate. 

Upon this issue of tariff reform, so suddenly projected 
into the canvass, was fought the Presidential campaign 
of 1888. At the National Democratic Conven- 
tion held at St Louis in June, Cleveland was 
eieetioa. unanimously renamed for President. The Re- 
publican Convention at Chicago, during the 
same month, made Mr Benjamin Harrison its nominee 
after prolonged balloting, and pronounced for protection 
as the true doctrine for American industries. There had 
now |)assed from the scene that generation which, under 
President Polk in 1846, tried a low-tariff policy an<l sus- 
tained it with satisfaction, regardless of party or of 
fonner predilections, until Civil War wdth its ravenous 
necessities forced up once more the scale of duties, 
thereby reviving tliose older Whig tenets of Clay ami 
Webster which came by inheritance to the new Republican 
party. Northern manufacturers had now come to demand 
of Congress more than ever a sedulous monoiK>1y of the 
borne market. The ca]n)>aign was vigorously fought, but 
awhile Cleveland’s own sup])orters were doubtful and 
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divided over the new platform he had forced upon 
them — since recent party contests had been fought 
upon sentimental issues — the Republicans rallied the 
vested interests on their side, while capitalists contributed 
largely from their means to keep trade and their own 
special interests undisturbed. Cleveland was hindered, 
moreover, partly by the prejudice still strong in Northern 
States against tlie party of the once disloyal South, and 
partly by his own honest bluntness and w'ant of tact, 
which liad mad(» secret enemies among the party 
managers. Thfi efforts of both ^wirties were directed 
mainly to the four doubtful Northern States which held 
the Imlance of ])owcr— all the once slave-holding States 
being still clearly Democratic. Two of those doubtful 
States, New Jersey and C^mnecticut, voted in November 
for Cleveland ; but Harrison w'on his own State of 
Indiana, and carried New York by some 15,000 votes, 
notwithstanding thjii a Democratic State governor was 
chosen. The result was that Clevtdand was defeated by 
a narrow electoral margin, though Ihi^ voU; through the 
entire country showed a popular majority in liis favour. 

The final session of the tifti(‘th Congress that winter 
completed the first cc^ntury of national existence under 
the Constitution of the United Stati‘s. Four 
new States now found admission — North Ctoteot 
Dakota and South Dakota (two States from 
a single Territory), Montana, and Washington. 

President (Cleveland retired in Marcli 1889 with the 
ros|»ect and confidence of a ro-uiiited people, to >v)iom he 
had demonstrated that national patriotism and cajiacsity 
were not monot>olizt‘tl by om? great party or another, and 
that tlie Union had regained at length a siilutary condi- 
tion of political e(|uilibriuin. 

Benjjimin Harrison was of an illustrious ancestry, which 
dated back in England to the Regicides. He 
was the grandson of a fonner Presidmit of the 
United StaU^s, and tlie great-grandson of a 
Virginian who had 8ign(‘(l the Declaration of 
Independence. His strength lay ratlier in his steadfast 
loyalty to his political associates than in any individual 
traits of character ; he was a sure exponent of the Republi- 
can principles now prevah*ni, and one unlikely to perplex 
his party by a hcjadstrong indejamdence. He was small 
of stature, a lawyer of re[>ute, a ready H}>eakor, and in- 
fluential in the close State of Indiana, with wliieh he 
had been identified from childhoml. During th(‘ Civil 
War he had led a volunteta- regiment to tJie front, and 
from 1880 to 1886 lie liad servt*d a term in the United 
States Senate ; and thougli not very eonsjiieuous in 
eitlier career, liis record had ])oen an lioiiourabh* oiu\ 

In March 1889 he organized a creditalJi* ailniinistra- 
tion, and followed the good exam])le set by his prede 
cessor in awaiding the civil jiatronage ; and 
when the fifty-first Congress met in December, 
with a working Republican majority in both 
branches, he recommended a now protective tariff law. 
Mr McKinley (afterwards President) reported accordingly 
from the Ways and Means Committee a Bill, soon styled 
by his own name, w^hieh, though nominally for wiualizing 
duties and n‘du(:}ng the revenue, fixed high rates and 
promised bounties. At the later instance of the Stale 
departriM'nt, lh«‘ measure, as finally passed, laovided for 
nHji])rrjeily through s[)ecial treaty with other countrie.s. 

This Congress in its two sessions was wasteful of the 
Treasury surplus, reversing tlie economies of the preceding 
administration, and was unchecked by executive 
veto. A general Pension Bill, lavish in its 
allowances, pa88f‘d without hindrance, and iss9^// 
jirivate pension Bills by the score. Under a 
gradual pressure, moreover, from silver-mining States, 
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using their equal suffrage in the Senate, the purchase of 
silver bullion was now increased to $4,500,000 a month, 
thus loading up the Treasury vaults, and, through depre- 
ciation of the white metal, threatening a ruinous ex- 
change in the common standard of value from gold to 
silver. Idaho and Wyoming, formerly Territories, were 
brought into the Union as States. Postal subsidies wore 
carried, also a refund to loyal States of the direct tax 
levied in 1861. After much discussion a “force Bill for 
controlling Federal elections at the South failed, as also a 
measure for the free coinage of silver, for which was sub- 
stituted the Imllion purchase just mentioned. To the 
credit of this Congress were enactments for relieving the 
Supreme (>ourt by constituting lower tribunals of appeal, 
for inteniational copyright, and for restraining the growing 
monopoly of trusts and combinations in trade. The 
Buiplus was spent, and so largely did appropriations 
exceed all former precedent in times of peace, that this 
was stigmatized as “ the billion dollar Congress.^’ 

Among the treaties of Harrison’s teim was a tripartite 
arrangement concerning the Samoan Islands with Ger- 
many and Great Britain, which gave omen of a 
^MIoum departure from the traditional policy 

of continental confinement, so as to extend 
American influence, conjointly with that of European 
Powers, far across the Piusific. Negotiations were also 
begun with Russia and Great Britain as to Alaska and 
Boring Sea. 

The census of 1890 brought some interesting facts to 
light concerning the |K)pulation of the United States. 

From 50,155,783 in 1880 the total had now 
IsSo”* reached 62,622,250 ; but the rate of increase 
was less than that of the previous decade, less 
than that normal advance which had doubled the 
aggregate numbers of the American jieoplo about once 
in thirty years. Males had increased in number more 
rapidly than females during the past ten years, owing 
probably to an excessive influx of adult manual labourers 
from abroad. The projiortion of inhabitants of foreign 
parentage of both si^xes was approximately one-third of 
the whole population. Notwithstanding the enormous 
territorial expinsion of the Union in the course of a 
hundred years, the density of its population was now 
more than four times that of 1790, when the national 
experiment fairly began. 

The autumn elections of 1890 throughout the country 
showed great discontent with this administration and 
Congress. It showed, too, an irresistible 
MteoSiat drift towards ex-President Cleveland, 

regardless of election precedents or the schemes 
of party managers for shelving him permanently. When 
the fifty-first Congress came together in December 1891 
after the usual long interval, the Democrats had a majority 
in the House and the Republicans only in the Senate. 
In such a condition legislation was at a deadlock, and 
disi^ussions took the place of business. Labour disturb- 
ances had begun in various parts of the country ; a riot 
broke out at the Carnegie steel-works in Pennsylvania, 
which priVate detectives were hired to resist. Free coinage 
was once more pressed in Congress by the silver advocates, 
and test votes showed tliat the Demoemts themselves 
were greatly divided ujwn that issue. By an Act of 1892 
the immigration of Chinese labourers was forbidden. 

A new Presidential campaign was opened ; the Bepul)- 
licans (June 1892) in Minneapolis renominated Harrison, 
affirming protection linked with recipro- 
9 h€i 9 d city as the true tariff creed. At the Demo- 
cratic Convention, held in Chicago the same 
HmrriM. month, underhand political efforts had been 
made to suppress Cleveland’s candidacy, but such was 
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the popular pressure that his renomination was carried 
on the first Wlot by more than the needful two-thirds 
vote. While party Democrats made issue against the 
McKinley tariff and wasteful expenditure, they showed 
that, like the Republicans to a certain extent, they were 
susceptible to a new wave of Socialistic sentiment which 
was now sweeping over the West. A “ Farmers’ Alliance,” 
formed in 1891, had merged into a “People’s Party,” 
which called for free silver coinage. Government railways 
and banking, a graduated income tax, and public lands 
for settlers only. With these “ Populists,” as they were 
called in the West, the Democrats inclined to fuse. Cleve- 
land swept the country with an unexpectedly large elec- 
toral and popular vote, and was in fact chosen President 
without needing New York, which nevertheless went for 
him. For the first time since 1861 the Republicans lost 
control of the executive and both branches of Congress. 

On 4th March 1893, for the first time in history, a 
President returned to the White Hous(^ which he had once 
vacated, to resume official authority and succeed 
his own successor. Cleveland’s new inaugural ciewilod'# 
address was in a serious strain, as though fore- mteoad 
bexiing the business distress of the country now 
near at hand, and his own doubts about uniting 
upon a judicious line of policy the new and incongruous 
elements that had borne him back to power. 

President Cleveland now recalled from the Senate, con- 
vened in extra session, a treaty for annexing the Hawaiian 
Islands, which his predecessor had recently submitted. 
Americans at Honolulu, long ambitious of annexing those 
islands to the United States, had (January 1893) pre- 
cipitated a revolution against the Hawaiian race and 
monarchy, probably aided actively by an American naval 
force under the advice of the United States consul. With 
Queen Liliuokalani summarily deposed, a provisional 
republic was sot up, and a gift of the islands teTidered 
by the white oligarchy to the United States. Meanwhile 
the stars and stripes had been hoisted at Honolulu as 
symbol of an American protectorate. But the President 
now despatched a B})ecial commissioner, who, after a full 
investigation, hauled down the flag as an act of repara- 
tion, ordered the garrison of American marines back to 
their ship, and brought tlie protectorate and annexation 
to a summary end. Mediation for restoring the deposed 
queen proved impracticable, however, and the new republic 
of Hawaii was left to itself during Cleveland’s administra- 
tion, Congress taking no action on the subject. 

Chicago opened in May its “ World’s Columbian Ex- 
position,” an enterprise commemorative of the discovery 
of America, to which Congress had generously 
contributed. Tlie President took part in the worid'a 
opening ceremonies, and a marvellous white city Fair at 
of delicate creation and with fine landscape 
effects drew for six months increasing crowds from the 
continent and abroad, making a signal success. 

But dark clouds were already closing upon the financial 
horizon. Already the political canvass of 1892 had dis- 
closed dulness, distress, wage reductions, and 
riotous strikes in various quarters ; houses and 
farms in the West and centre of the Union 
were heavily burdened with mortgage debts. Investment 
companies had placed loans rocldessly; milway building 
had been pushed too far into the wilderness. Trade had 
overleaped its limits, and now receded. Waste and cor- 
ruption had grown with enterprise. The old cycle of 
boastful prosperity rounding to an end, contraction and 
pinching want were inevitably to follow. In the painful 
reorganization of industries which presently set in with 
bankruptcy and liquidation. Western cities of late promise 
were sharply arrested in development, the Western fanner 
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was heavily indebted to the Eastern investor, and the 
whole broad region beyond the Mississippi^ with its rich 
resources, seemed almost literally mortgaged through 
corporations to the old Northern States of the Atlantic 
coast. All had to suffer loss ; ^ but the groat debtor 
class grew hostile to their less impoverished creditors, 
and turned to desperate expedients for bettering their 
own condition. 

To deal with so perilous a situation, President Cleveland 
convened the fifty-third Congress for a S£)ccial session ; and 
when thgt body met early in August ho sent 
Coagrm; a message which charged the new financial 
Mitrtr crisis largely to the forced purchase of silver 
iVpMl. bullion by Government under the compromise 
legislation of 1890. He urged the immediate repeal of 
that measure, and he now appealed, as to men above the 
plane of party politics, that experiments opposed to a 
sound and stable currency should be abandoned. Though 
Cleveland’s views were entertained by financiers, and 
were strongly prevalent Eastwards, it was hard to bring 
his party supporters into line, so largely was the Demo- 
cratic majority in sympatjiy with debtor constituencies or 
with such as favoured free silver. Even in the House 
only a minority of the President’s own party sustained 
him, and repeal was only carried by the aid of the 
“sound money” Ropiiblimns ; while in the Senate the 
disposition was to dally and postpone, until by dint of 
earnest executive pressure Cvlevoland at length carried his 
point, aided by Kepublican opponents and deserted by 
many of his professed partisans. The new Bill was signed, 
silver purchases ceased, and this extra session closed on 
the 3rd of November. 

At thc^ second or long session, which followed a month 
later, with both branches organized by a Democratic 
majority, the President found himself again at 
TsiiSAct ^ l&Tge part of his nominal followers. 

* “ After a hard struggle,” observed the openlag 
message, “ tariff reform is directly before us”; and Cleve- 
land made heroic efforts to fulfil his party pledges. The 
Wilson Tariff Bill (named from the committee chairman 
who championed the Bill in the House) finally became 
law, with an income-tax amendment. It relieved in hirge 
measure, raw materials from taxation. The measure in 
its final shape was a great disappointment to tariff re- 
formers, though something in the new direction had been 
gained. The President himself con<*luded neither to veto 
nor approve, but allowed it to become a law without his 
signature. 

In other respects this heterogeneous Congress showed 
incapacity for enacting good measures, though it repealed 
some that were bad — the remnant of federal 
Piftythird election laws, for instance, which was a legacy 
iaaSmbie. reconstruction. In the second session a 
partial free silver Bill passed both branches 
of the Legislature by largo majorities under the specious 
design of “coining the seigniorage,” but the President’s 
veto killed it. Utah was in 1894 admitted as a State. 
Currency and finance engaged the third and final session 
of this Congress, but the controlling influence of both 
Houses had set at length so strongly against the adminis- 
tration policy of a gold .standard, and in favour of at 
least some form of bimetallism, that no acceptable measure 
could he passed. To add to Democratic discomfiture, the 
Supreme Court now pronounced the income-tax illegal, 
unless apportioned as the Constitution prescribed for 
“direct taxes.” Times continued hard, trade was de- 
pressed, current revenues under the new tariff failed to 
meet current expenses. Heavy drafts, too, were made 
Upon the gold reserve of the Government. The President 
asked Congress to permit an issue of bonds payable i 


STATES 593 

expressly in gold, and he made evident the economy 
of making such assurance to the lender ; but permission 
was not given, and under an earlier and defective law the 
administration borrowed in order to uphold the gold 
standard. 

In the autumn elections of 1894 business distress and 
dissensions, which showed that the Democratic Congress 
and Democratic administration had drifted far 
apart, caused a heavy dt>feat at the polls ; and the 
fifty-fourth Congress accordingly met (Deceml>er CoagntM, 
1 895) with a large Republican majority in the 
House and an almost even division of parties in the 
Senate. No legislation of consequence could bo carried 
for the rest of Cleveland’s term. A restless war spirit had 
been engendered, while Cuba, near at hand, was seen in 
violent revolt against Spain. For a biief space the Presi- 
dent turned this disposition against Gnuit Britain, when 
a boundary dispute sprang u]) between the British Govern- 
ment and Venezuela; but arbitration soon followed, and 
the excitement ceased. Whim, in the course of a groat 
railway riot in Illinois, danger aiose of an organized 
assault u^)on vested property, and the governor wjis nerve- 
le.sB, Cleveland despatch(*d Federal troops to this scene 
and courageously restored order. 

The Presidential canvass of 1896 showed Socialistic 
effort against not plutocracy alone, but tlie plain business 
interests of the people. So greatly had the 
Democracy now yielded to new influences, that 
its party Convention at Chicago, refusing by a 
large majority to praise thii retiring leader for 
his course as President, demandiid silver coinage at a 
ratio of 16 to 1 for gold, and made close fusion with 
Populists of various shades of opinion. Mr William J. 
Bryan, of Nebraska, became the candidate of three party 
Conventions, whose common purjx)se wus the free coinage 
of silver at the ratio of 16 to i. The Republicans at 
St Louis nominated Mr William McKinliy, framing a 
platform looking to gold and sound currency, while re- 
newing their adhesion to a tariff of jirotection with 
reciprocity ; and the “ gold Democrats,” the last of Presi- 
dent Cleveland’s unflinching friends, named independent 
candidates. Such was the menacing industrial danger in 
Bryan’s candidature that the coiivscrvativc vote of the 
Union drifted to the Republican .side, and by a derisive 
electoral and jx)pular majority McKinley was chosen in 
November, carrying all the Northern states east of the 
Rocky Mountsiins, hitherto doubtful, together wdth those 
usually classed as Republican, Cleveland retired in the 
following March, with general respect for the courage and 
honesty he liad so signally displayed, as some solace for 
the political submersion of his most cherished plans. 

Mr William McKinley, whose term of Presidential office 
now began (4th March 1897), had honourably served in the 
Civil War, in the House of Rc])resentatives, 
and later as governor of Ohio, A Reimblican McKinley 
of good standing, and author of the tariff Bill tint term; 
pas.sed under Pre.sident Harrison, he was quite pro^^tlve 
unlike his predecessor in temperament. Ho * 
watched carefully the current of public sentiment, rarely 
cx})ressed |)ositive opinions, and showed considcralJo tact 
and i)olitical suavity in his public conduct. Senators were 
now' deferred to, and Congress was kept in ea.sy touch 
so that legislation might move harmoniously. In finance 
McKinley showed at the outset a disfiosition to conciliate 
the silver advocates by pressing bimetallism uj kju the 
notice of £uro|)ean Powers, and sending delegates to an 
international conference on that subject; all this in the 
end, however, proved barren of results. Congress met in 
extra session, March 1897, under his proclamation, with 
a House overwhelmingly Reimblican, to legislate for the 
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emergency created by Government recoi])ts falling far 
s&rt of expenditure. The Dingley Tariff Bill (once 
more named after the House chairman of the Ways and 
Means Committee) was reported in the House, embodying 
anew the Bepublican doctrine of high protection and 
reciprocity, and after ]mssing the usual ordeal of Senate 
amendments which were adjusted in conference, it be- 
came law in the summer. Appropriation Bills, too, which 
had failed towards the close of Cleveland’s tenn, were 
promptly rcjiewed and passed. 

The second and long session of this fffty-fffth Congress, 
which began in December, proved an important one by 
Fifty tuth i^u^^^bing the United States into a war witli 
CoiilnMMi S{)ain over Cuba, and providing strenuously for 
wmr with the emergency. Symjmthizers with the Cuban 
spmln, revolution combined with those w'ho were still 
eager for national exploit and aggrandizement and weary 
of prosaic peace. Congress showed a peremptory dis- 
{)osition to intervene in Cuba, and just at the time when 
the negotiations with S()aiu tended towards a hostile 
issue, the U.S. battleship Maino w^as blown up in 
Havana harbour, probably by some submarine mine, on 
the night of 1 5th February 1898, and 260 American 
seamen lost their lives. This vessers visit had been 
ostensibly received by the island authorities of Sjiain in 
a friendly manner, and they denied all com])licity in the 
outrage ; but Americans disl>ellcved this, and such was 
the popular outburst of indignation that intervention in 
Cuba followed almost of necessity. Piosident McKinley 
sent his ultimatum to Spain, desjnte that OovernmeiiFs 
disclaimer and its earnest efforts to meet all objections 
i-ocited against its insulaj* policy short of relinquishing 
sovereignty. McKinley’s war messago, 11th Ajiril, pro- 
posed intervention in the name of humanity in order to 
secure to the Cubans a stable government of their own. 
But that messago did not recognize the revolutionary 
government on tho island as a rightful republic or as a 
belligerent. With a like reservation Congress in hoth. 
branches strongly sustaiiajd tho President, and on the 
25th a joint resolution declanjd war as already existing 
by Semin’s rupture of oiheial relations. As early as March 
large appropriations had been made for national defence, 
and now an ample war revenue Bill, 'whieh imposed stamp, 
licence, and succession duties, w ith increased taxation on 
liquor, beer, and tobacco, and in various other directions, 
^lassod Itoth Houses by immense majorities, and Ix^camo 
law with executive approval To unite the military 
ca|)acity of all sections, the last of the disabilities placed 
ui)on the South after tho Civil War wore now removed, 
Confederate heroes still alive receiving national com- 
missioTiH ; and while both volunteers and regulars were 
enrolled for a hostile army force, the navy wus increased 
in efficiency at corresponding outlay. 

Tho w'ar with Spain began and ended at distant Manila, 
the capital of tho Philippines. Commodore Dewey, of the 
U.S. Asiatic squadron, sailed under the President’s order 
from Hong Kong to strike a blow at the Spanish 
^ possessions in tho Padiic islands. At early 
dawn of 1st May, Dewey’s squadron entered 
Manila harbour, sighted the Spani^ fleet at the other 
end of tho bay, and after a brisk encounter of several 
hours succeeded in destroying all the enemy’s vessels and 
disabling the shore battery at Cavite, without the loss of 
a ship or a seaman. It was a remarkable victory, due 
largely to superior gunnery on tlie American side. In 
other respects this war with Spain was largely a naval 
one, signal superiority being shown by the Unif^ States. 
Cervera, the Spanish admiral, having sailed in April from 
Cadiz for the Cuban waters with a considerable fleet, 
brought his vessels into the narrow harbour of Santiago 
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de Cuba, where they were bottled up, unable to elude the 
vigilance of acting-Admiral Sanq>son, who blockaded the 
coast with an American fleet. An American military 
force under General Shafter landed in Cuba and threat- 
ened Santiago, so that Cervera made a desperate effort 
(3rd July) to dash out of the harbour and escape, but in 
so doing he lost all his vessels by capture or destruction, 
and Santiago soon after surrendered. General Miles, tho 
American general commanding, made dispositions in July 
for the capture of the island of Porto Kico, but the in- 
habitants yielded themselves joyfully to American control. 
Finally, in the Philippines, where Dewey remained with 
his fleet, land reinforcements arrived under General 
Merritt from the Californian coast ; Manila capitulated in 
August just as the peace protocol was signed at Washing- 
ton. A Spanish relieving, fleet seeking to approach the 
Philippines by way of the Suez Canal had already been 
forced to return home. 

Peace negotiations, were opened in the latter part of 
July through the Frencli ambassador at Washington, 
acting on behalf of Spain. In accordance with a protocol 
agreed upon, commissioners from tho t\^o 
belligerents met by-and-by in Paris to arrange mnmaged 
a treaty. The American administration had by with 
this time become fully possessed with the idea 
of commercial expansion towards China and ci lonial ac< 
quisitioii. During tho summer of 1897 the President had 
submitted a treaty -with, the republic of Hawaii for incor- 
porating those islands as an integral part of the United 
States, but public sentiment appealed reluctant, and Con- 
gress only yielded consent when in the midst of this war 
the President urged annexation as essential to naval 
operations. And now the administration demanded from 
S])ain as the j>rice of peace the cession of the Philippines 
as well as Porto Rico and the relinquishment of all 
sovereignty in CuUx. Spain argued in vain against tho 
requirement of the Philippines, but was appeased by tlio 
present of $20,000,000 from the United States, while all 
other claims of war indemnity were forborne on either 
side. The treaty was signed by the commissioners in 
Paris, loth December 1898, and ratified by their Govern- 
ments early in the following year. In the entire four 
months’ campaign 'which brought this war to a })ractical 
end, tho United States lost in fight nut a flag or a vessel, 
and, except for the one daring instance of a naval I'xploit 
by Lieutenant Hobson at Santiago, not one of its soldiers 
or sailors was taken prisoner. 

\Vhen Congress met in final session (December 1898), 
the Philippine acquisition i)rovoki!d great controversy ; 
and though tho needful votes were gained in tho 
Senate for confirming tho treaty as submitted, 
a war now followed with the native ractis of the j^/co, 
Philippines. McKinley’s administration treated 
them as virtually bought from Sjiaiii with tho 
soil, and a struggle for racial iiide|3ondonce 
broke out. The struggle continued, though President 
McKinley sent a commission to deal with tho insur- 
gents, whose constituted government had placed Aguin- 
aldo at the head of affairs. Congress took no definite 
action, but virtually left the wliolo matter in the 
hands of the President. Towards Cuba tlio pledge of 
autonomy was renewed, and a constitutional convention 
was call^ ; but the United States remained in military 
control as protector until 1902, when the American 
military governor-general and the American troops were 
recalled, and tho government was turned over to the new 
Cuban Republic. Porto Rico became by cession a terri- 
torial domain of the United States. 

The fifty-sixth Congress was convened in December 
1899, 'with a working Republican majority in both 



UNITED S 

branches, and an unusual spirit of harmony with the 
Executive. With a new commercial exi)anBion, improv- 
ing business conditions among the people, and a 
goSr^rr fi ; surplus accumulating through war taxa- 

^mncy ' tion in the Treasury, the opportunity now came 
Mttd for legislation favourable to a pornianont gold 
standard and currency reform. A Bill with this 
object passed Congress and was approved by 
the President (March 1900) ; it also refunded a consider- 
able part of the public debt at the rate of 2 per cent., 
and promoted the >b 80 rption by banks of the now loan. 
Dissension, however, arose over the unequal tariff Bill 
for Porto Eico, but the Act, as finally passed, levied light 
duties for a short time upon imports into the United 
States from Porto Eico, but made a gift to that island 
of the customs already collected there. Hawaii, on the 
other hand, received from Congress equal trading riglits. 

Appropriation Bills having boon passed, this session 
closed in June, a date unusually early, so as to prej)aro 
PfMh ^ Prosidontial cam]>aign, in which 

denUml McKinley and Bryan were to be the chief op- 
cmmpMlgn posing candidates, as in 1896. The former was 
oii900. nominated in June for a second term by the 
Republican Convention at Philadelphia, the latter at 
Kansas City in July by the Democrats, with such Popu- 
listic and “ free silver ” alliance as still remained to unite 
in his personal support. To this was added a small anti- 
imperialist element wliich strongly protested against the 
new policy of acquisitions of distant territory. An anti- 
foreign uprising in China led, during this summer, to a 
joint military relief movement towards Peking, in which 
the United States took [lart with the chief Euroijean 
Powers. The aim of American diplomacy has been to 
bring about the “oikhi door” i^olicy in Chinese commerce, 
without disturbing Chinese autonomy. 

Trusts had been a recent outgrowth in the industrial 
world against which both parties were nominally arrayed, 
amalgamation into colossal corporations being the latest 
phase of such comlnuations. How to check and control 
fundamentally such combinations was left unsettled by 
this Presidential campaign, but the Democrats made chief 
use of the issue in their canvass. 

Mr Bryan, a remarkable orator, made an unprecedented 
stumping tour on behalf of his own candidature, while 
Theodore Roosevelt, the Republican nominee for 
Vice-President, canvassed quite as strenuously 
administration ticket. But the young 
’ leader of the Democrats still repelled the In- 
dependents and most of those of his party who had 
supported Cleveland ; the more so since he had insisted 
upon a positive declaration for “ free silver ” in the party 
platform of 1900, as in that of 1896. The fact that trade 
had reacted from its long depression was against his 
candidature once more, and prosperity rallied voters to the 
R(}publicans. The November ballots showed McKinley 
victorious for re-election to a second term, with a larger 
electoral vote and with a larger following in Congress 
than before. The majority of McKinley over Bryan in 
the electoral college was 137, the former receiving 292 
votes and the latter 155. The total popular vote cast 
was 13,970,300, of which McKinley received 7,206,677 
votes and Bryan 6,374,397 votes. , 

In the course of the short final session of Congress the 
Hay-Pauncefote treaty, negotiated with Great Britain, 
and dealing with the construction of an inter- 
fSacutot Isthmus of Panama, was 

inmty. * discussed by the Senate in executive session, 
and in December was amended by eliminating 
the neutrality clause and declaring the old Clayton-'Bulwer 
convention superseded. This amendment Great Britain 
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declined to accept; but a new treaty was negotiated 
between the Unit^ States and Great Britain, and ratified 
16th Doceml>er 1901 by the Senate. Army reorganiza- 
tion, an apportionment of representatives under the new 
census, and a reduction of Uie war taxation which had 
created a large surplus in the treasury were leading results 
of legislation at this final session. Both Houses (January 
1901) adopted resolutions of sympathy with the British 
people on the death of Queen Victoria. By an amend- 
ment to the army a})propriation Bill (known from its 
mover in the Benato as the “Platt Amendment”), the 
potential control of the United States in Cuban afiairs 
was asserted more strongly than before. To this amend- 
ment the constitutional Convention of Cul)a acceded after 
some reluctance (see C^uba). 

At the second inauguration of President McKiidey 
(4th March 1901), there W'as a great military and civic 
imgeant at the (.Vpitol, beyond former example, pf^giaent 
No breach w^as made in the former group of McKluhy*^ 
Cabinet advisers, all of whom wine confirmed ••coad 
by the .Senate, except for a change occasioned 
somewhat late!* for private reasons in the ofilce of Attorney- 
General. During a brief executive session of the Sena^ 
the new Vice-1 ‘resident, Theodore Roosevelt, occupiiHl the 
chair for the first and only time. The United States 
I Supreme Court, shortly before adjourning in May, an- 
I nounced its position on the question w'hether the Consti- 
tution of the United States e.\ tended esn pTiyprlo viyore 
to the newT insular d(q>endcncies. In the case of De 
Lima et aL v. Bid well action was brought to recover 
rebate of custotiis duties collect(‘d on goods imported into 
the United States from Porto Rico aft(*r the cession of 
the island by the treaty of Paris in 1899, and l)efore 
Congress passed the Foraker Act imiK)sing a new schedule 
of dutii\s on such imports. The Court decided that the 
(!ollection of duties in the given instanci! was uncon- 
stitutional. In the case of Downes v. Bidwcll, suit 
was brought to recover simihir duties collected after the 
passage of the Foraker Act. In this case the duties wore 
declared constitutional, the Court holding that although 
after the treaty of Paris Porto Rico was a territory 
appurtenant and belonging to the United States, still 
it was not a part of the United Stat(?s wdthin the i*evenue 
clauses of the Constitution, which provide that duties shall 
be uniform throughout the United States. In etwjh of 
these cases the decision was by a bare majority of the 
(yourt, four of the nine judges dis.sonting. The decisions 
in those test cases, and in others brought in this Court 
with reference to the new' revenue establishments in 
Porto Rico, Haw'aii, and the Philijipincs, together with 
further deci.sions undm* the new d(K*trine, which were 
rendered in the succeeding term, havt? apparently deter- 
mined that (Jongress has the power to discriminate among 
constitutional rights in Territories Ixilonging b' the United 
States, so as to withhold the eijual conditions hitherto 
enjoyed in such annexations, until the Territory has been 
admitted into full Statehood. 1 n other words, the Constitu- 
tion in its entirety does not necessarily ai)ply to Territories 
of the United States, but they are rather under the control 
of Congress; yet “ where thq Constitution has been onco 
formally extended by Congroas to Territories, neither 
Congress nor the Territorial legislature can enact laws 
inconsistent therewith.” 

With military aid a civil Territorial government was 
started by President McKinley, 4th July, in thci Philippine 
Islands, Aguinaldo, the chief of the natives lighting for 
independence, having been captured by stratagem during 
March, and placed in confinement. On the anniversary 
of the American occupation of Porto Rico, 25th July, 
President McKinley proclaimed free trade between that 
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island and the United States, and the organization of a 
local Territorial establishment followed, with a governor 
appointed at Washington. 

In Sei)tember 1901 the President visited the Pan-Ameri- 
can Exposition in Buffalo, and on the 6th, while holding 

. . a public reception in one of its buildings, he 

Hon of "was shot twice with a revolver by one Leon 
PiOBUoat Czolgosz, a native of the United States, but of 
McKitthy. Eurojjcan parentage. One bullet glanced from 
his right breast, but the other, after i)assing through the 
stomach, lodged in the muscles of the back, and could not 
be extracted. He died from the effects of this wound in 
Bufialo, on the 14th of September. Impressive funeral 
services wore held at the Capitol in Washington on the 
1 7th, where the body lay in state in the rotunda ; and 
afterwards the remains were borne by train to Canton, 
Ohio, the President’s home, where the last services were 
held and the final interment took place. The })opular 
grief and sorrow were universal, and expressions of 
profound sympathy came from foreign countries. The 
assassin, a professed anarchist, was indicted in Buffalo 
for murder of the President, and, being found guilty 
after a short trial, was executed in Auburn prison, N.Y., 
on the 29th of Octolxjr. 

, Vice-President Theodore Roosevelt had meanwhile 
succeeded to the Presidency upon McKinley’s death, taking 
unostentatiously, on the 1 4th of Septoml)er, the 
PnaldBoi office prescril^ed in the Constitution. 

request, all the members of his pre- 
decessor’s Cabinet retained their portfolios, but 
in January changes were made for personal reasons. The 
fifty-seventh Congress assembled 2iid December. The 
message of the new President was well received, and the 
long session opened with the Executive and the two 
branches of Congress firmly controlled by the Republican 
party. The result of the November elections was, on the 
whole, higlily favourable to the administration in most 
of the important States, excepting the Southern section, 
which continued Democratic. Efforts to reunite the 
national Democracy met with little apparent success north 
of Maryland and Kentucky. In Pennsylvania, inclusive 
of Philadelphia, a fusion of the local voting elements for 
putting down Republican corruption failed ] while in New 
York City a corresponding fusion of the voters against 
the local Tammany (or Democratic) misrule carried Seth 
Low, a Republican in national and an independent in 
local politics, triumphantly into the mayor’s chair, and 
secured the election of his associates on the IndejKjndent 
Reform ticket. 

Various important mattore of legislation occupied 
the attention of Congress during its long session. By 
one of the earliest measures whi^ passed both 
Mvanit became law, a tariff was imposed 

CottgroBB. ^pon imj^iorts to the Philippines, su|)erseding 
the military regulations in that respect, which 
the Supreme Court of tlio United States (2nd De- 
cember 1901) had pronounced invalid on the ground 
that, until Congress assorts its own will towards new 
Torritoriah possessions, no tariff barrier is presumed to 
exist. The question of an Isthmian canal provoked mmdi 
discussion. The commiasion of 1899, after prolonged 
investigation, reported, shortly before Congress met, in 
favour of the Nicaragua route as on the whole the most 
feasible and practicable for constmetion and ownership by 
the United States. This report was transmitted to Con> 
gross when that body met in Deeeml)er. Later, however, 
the French Panama Company, whoso previous demands 
for their unfinished works and goodwill had been deemed 
inadmissible, made a definite offer to sell out to the 
United States for $40,000,000, conveying a good title; 
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whereupon the Canal Commission made a supplementary 
report on 18th January 1902 declaring their preference 
for this rival route under terms so favourable. This 
report was refened at once by the President, and Con- 
gress at the end of June passed an Act which empowered 
the President, in case the French company could and 
would pass a good title to aU their property and work at 
Panama for not more than $40,000,000, and in case the 
Colombian Government would make a satisfactory grant 
of authority to the United States over the territory 
through which the canal would run, to have work 
begun at once on a canal at Panama. In case of 
failure of the French company to pass a good title, or 
of the Colombian Government to make the necessary 
concession, the President was to oj^en negotiations for a 
canal at Nicaragua, and begin construction. It is hoped 
that under this Act active work on the canal will soon 
be begun. 

Another topic of immediate interest was that of reci- 
jirocity with the Republic of Cuba in matters of tariff 
revenue. President Roosevelt, like his predecessor in 
office, es|x>UBed earnestly such a policy on the ground of 
plighted faith by the Government and the liberal dealing 
to which the Cuban })eople were justly entitled from the 
nation by whoso arms and intervention their indejjend- 
ence had l)een won. But as reciprocity called for the 
immediate reduction by Congress of the high duties 
imposed upon sugar and tobacco imported into the 
United States, strong pressure adverse to such reduc- 
tion was brought to bear upon the two Houses by 
American protected interests, and notably by those 
engaged in the new native industry of beet-sugar; 
hence the sentiment of the Republican majority in Con- 
gress was greatly divided, and no Bill was passed. At 
the first Cuban election, 31st December 1901, the Liberal 
candidate, Mr Tomas Estrada Palma, was chosen Presi- 
dent of the new and independent republic, and the 
experiment of self-government in that island under the 
friendly auspices of the United States was begun. 

Another inqiortant Bill i)assed by the Congress was 
that for tho civil government of the Philippines, This 
provided for a census, and two years later, in case peace 
} prevailed, for an Assembly or Congress in the Philippines 
composed of two liouses ; an upjier house of eight mem- 
l)ors, five Americans and three Filipinos, all appointed by 
the President, and a lower house of representatives chosen 
by property-owners and those who could speak Spanish 
or English. The rebellion in the Philippines had been 
so far crushed that on the 1st July 1902 the IVesident 
abolished the office of military governor-general, recalled 
a considerable })art of tho troops, and placed those left 
under the control of the civil authorities. At the same 
time ho issued a general pardon to all rebels and political 
})riBoners who would take tlie oath of allegiance to the 
United States. (j. sen.) 

V. Literature. 

The literature of the United States in the last quarter 
of the 19th century was ^stinguished by no name equal 
in eminence to those of the authors who established their 
fame in the preceding period, and by no work which made 
the impression of a classic either at home or abroad. 
Lowell’s Commemoration Ode,” which is not more 
defective than many another great ceremonial poem, and 
which, as the loftiest and most interesting literary memorial 
of a momentous crisis, must retain historical prominence, 
was the last American work in verse that can lay claim 
to that distinction ; and, in serious prose, Parkman’s his- 
tories, already begun by 1864, have a similar commanding 
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position. Pkrkman and Lowell belong, together with 
Whittier and Holmes, who lived into the later time, to 
the elder group ot which Emerson, Hawthorne, and Long- 
fellow wer^ in hdlu letU'CBy the memorable names. The 
generation that came to the front in succession to these, 
and for the most part still survives, has not struck so 
deeply into the minds or the affections of their country- 
men. Especially is tUs true of the fine art of literature, 
the imaginative and critical work, whether novel, essay, 
or poem. In the large departments of science, theology, 
and learning there h^ been a steady gain in systematic 
knowledge and schtfiarship and the results of research, 
and the putting forth of these in books has enhanced the 
national reputation in these fields of intellectual labour , 
but literature, in the narrow^er and polite sense, has had 
a less favourable fortune. 

The broad social conditions which have infiuenced 
literary production are perhaps too general in scope and 
too subtle in operation to be recognized clearly or stated 
briefly. There may have been some exhaustion in moral 
motives after the Civil War, and there ap^Ksars to be a 
change in culture among the educated classes, which for 
the purposes of literature amounts to a decline, and it 
may seem to some observers that the objects that receive 
attention are inferior in worth. The literature actually 
produced, however, })ossesses definite marks which indicate 
traits of its environment. Its miscellarieous nature, the 
blended pursuit of prose and poetry and of higher and 
inferior kinds by the same authors, the brevity and 
temporary effectiveness of much of their work, are obvious 
characteristics; and there may be reasonably associated 
with these the great expansion of journalism, tlie power of 
the magazines in dictating limits of taste and of treatment 
as well as objects of attention, and — what is another 
phase of both these agencies — the democratization of the 
reading public. Journals and magazines have been the 
chief promoters of literature in the sphere of the essay, 
novel, and poem, nor has the pursuit of history Imen 
unindebted to them. Their position has been a cardinal 
one ; they make, so to speak, the literary clunate. They 
have affected the productions of authors, as a class, more 
than the colleges have formed their minds. Few, indeed, 
are the imaginative and critical writers who have not habitu- 
ally been* in b)uch with the public most directly through 
periodicals and papers. Condensed views and rapid writ- 
ing have been stimulated. The short story, the cameo forms 
of verse, reminiscences, nature-studies, scenes from abroad 
— all that can bo packed into little room — have thriven ; 
and if longer works have been sought, they are such os 
could partake of the same brief and concentrated literary 
form by virtue of effective arrangement as serials. 
Authors have turned from one to another of these with 
versatility ; but a general sense of something small in the 
results is unavoidable. The magazine and journal cannot 
supplant the book as a governing mould of artistic thought; 
and the extent to which they have displaced it is one 
measure of general inferiority. It may reasonably bo 
suggested that some connexion exists l)etween an environ- 
ment which encourages clever versatility by material 
gains and ready notoriety, and the remarkable absence of 
that singleness of aim which belonged to Emerson, Haw- 
thorne, and Longfellow. It may be observed also that 
neither race*heredity nor the tradition of academic culture, 
so controlling in these three, is noticeable in the men of 
the later period. Tho prevalent insistence in the novel 
on accuracy of observation and truth to actual fact, as 
if these by themselves were sufficient for literature, and 
the interest in provincial life which produced the most 
characteristic genre of the period in the dialect novel, are 
also to be reckoned limiting influences, though they were 


favourable to the multiplication of books. An immense 
popular demand for the novel, and also for anything 
touching the national history, has had great determining 
power on the attention of authors to theme and treat- 
ment ; and the increased employment of women as writers 
is a factor of consequence. For the most part, authors 
have written out of and for tho present hour, in the moat 
temporary sense. Fecundity, versatility, and miscellaneous- 
ness characterize the general product ; historians, essayists, 
novelists, and poets have afforded an interesting and 
voluminous mass of writing ; but an average of excellence 
which, regarded as an average, is high, has been found 
consistent with a lower degree of individual eminence. 

In the historical field the increase of value in the sub- 
stance is quite as notable as tho decline in the power of 
style; and here, if anywhere, an exception should be 
made to the general characterization of the 
literature of the |xjriod as an inferior kind. 

Tho later writers have fallen heir to a detq)er * 
national solf-consciousness, and respond to an overwhelm- 
iiig popular demand for knowledge of American beginnings, 
of tho spread through tho wilderness, of the lives of the 
founders, and of military and civil heroes. The history 
of tho Civil War makes up a special literature in which 
the period has been rich, largely tlie work — like the 
Memoira of General Grant (1822-1885) — of those who 
{larticipated in it. The most important work in the 
general field is the History of the United titates^ 1801- 
1817, by Henry Adams (born 1838) ; in it the research of 
many years is stored by a mind distinguished by political 
acumen, incisive power, and firm judgment, experienced in 
stete affairs ; hero is sliowm on the broad S(;ale what the 
author’s lives of Gallatin and Tlandolph evinced by way of 
monograpli in capacity of doteil, as w^ell as that undc^r- 
standing of American stetesmanship in which Mr Adams 
is unrivalled. The popular side of the nation’s history 
was strikingly set forth in the History (f the People of tlu 
United Slates by John Bach MacMaster (born 1852), on 
the lines of Green’s History of the English People ; but 
popular favour has been more variously cultivated by 
John Fisko (1842-1901), who united to the breadth of 
view and social interest developed in his j)hilosophiciil 
studies a vivid and familiar style well fitted for narration, 
as in The Critkal Period of American History, The 
Begimmvgs of Nero England, The American Hevohition, 
The Discovery of AnieHca, &c. A sounder liistorian, 
in the sense of embodying tlie inoro learnefl results of 
research, was Justin Winsor (1831-1897), as is eximipli- 
fied in his Geographical Discovery in tite Interior of 
North America, Cartier to Fronienac, Christojltcr 
Cohimbm, and Tltc Mississipjn Basin, James Ford 
Rhodes (born 1848), in his History of the United States 
from the Cf/inpnnnise of IMO, able, discriiiiinating, and 
disintej'ested, gathers the fruit of toilsome investigation. 
John Codman Roi>es (1836-1899), especially distinguished 
as a military critic, and Henry Cabot Lodge (Ikwh 1850) 
and John Torroy Morse, Jr. (born 1840), have worked suc- 
cessfully in the American field ; and other younger men, 
especially connected with the universities, contribute to tho 
continuation of a subject which must increase and multiply 
indefinitely. In the foreign field, James Brock Ptiikius 
(Ijom 1847), for his volumes on the history of France, 
and William Milligan Sloane (born 1850), for liis Life 
of Najyole(m, are noteworthy. The vaiious works on 
the Jnjliience of Sea Power, by Gajitain Alfred Thayer 
Mahan (born 1840), have received wide recognition as 
original presentations of fact and tbtjory. The llistr/ry of 
Life in the United States, by Edward Eggleston (1837- 
1902), though inconijJ«*-t<», deserves to Ikj inclmled, from 
the fact of its being confined to the social phase, and 
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from the novelty of its research. The national develop, 
ment of historical interest in the United States has 
thus been many*eided ; it has been broadly felt among 
the people, and served by painstaking students rather 
than great historiana 

Of the older writers in tlie department of the essay, 
Dr Edward Everett Hale (bom 1822), at the close of a 
long and hard-working literary career still in- 
terosts his audience, and his later writings have 
a . currency and also the contemporary prepos- 
session of literature for the time. Even more distinctly 
the books of Thomas Wentworth Higginson (bom 1823), 
which he has put forth in the later days of his long career as 
reformer, soldier, orator, and poet, have the stamp of the 
daily or monthly press which has normally been his means 
of }jii)dic communication by the pen. His close associa- 
tion with leaders of thought and action, his particiimtion 
in many causes of reform, and especially his eye for human 
nature and his resources of lively narrative, together with 
the mixture of geniality and irony in his style, make his 
autobiographical works attractive and valuable, such as 
Cheerful YesterdcLySy Oontemporarieey and Life in a Black 
Begiment, Several of the portraits of men of the past 
age, contained in these volumes, are the best that have 
yet been given in conijmct, virile, and lifelike power. 
He is the last of the group of Cambridge authors to write 
much and variously, and with (yharlos Eliot Norton (bom 
1827), host known as tlio translator of Dante and editor 
of the j^apors of Lowell, Carlyle, and Emerson, brings to a 
conclusion the activity of that brilliant and noble com- 
pany which conferred literary distinction and pre-eminence 
on Massachusetts in the 19tli century. 

With Edmund Clarence Stedman (bom 1833) a new 
period of literary activity on the part of a younger gene- 
ration, more broa<lly national in representation, began. 
Mr Stedman first liecaine known by several volumes of 
verse, but the work of his later years has been diverted 
into critical prose, which, however, grow out of his love of 
poetry and was its natural fruition. Sympathy with (sx- 
collence in many kinds, sense of style, and wide informa- 
tion underlaid his critical energies, and gradually widened 
their scope and increased their productiveness. He first 
attemptfid a judgment of the modern ix)etry nearest to 
him, in Victorian PotUy being a pioneer in the subject by 
‘virtue of his scope and method. He continued his labour 
in the more delicate task of estimating the work of his 
fellow-countrymen in of America, A third volume, 
The Nature and ElenienU (f Poetry ^ st)t forth the general 
principles of the art, and concluded his direct critical 
writing on the broad scale. Two collections of verse, A 
Victorian Anthology and An American Awtholofjy^ were 
a fitting supplement to these volumes, and disclose the 
broad foundation of knowledge on which his criticism 
rested ; and, together with A Library of American Litera- 
ture^ these im|K)rtant and laborious compilations are of 
historical value as memorials of the general literary activity 
which they represent with fulness and justice. Mr Steiiman 
is also distinguished by a formal quality in liis thought, a 
conceptiou ©f the subject on large lines, and an adherence 
to the logic of the development of his theme, which har- 
monize with a certain carofulneas of composition. His 
vocabulary implies classical tradition. He is one of the 
few writers of current English whose stylo is still dis- 
tinctly literary and studont-like, with the reminiscence 
of old books and the aroma of the library, and yet has 
suppled itself to modernity of expression and the will of 
the spoken word. His later essay on the difficult subject 
of Poe exhibits his qualities at their highest efficiency. 
There is no finality in any criticism, and Mr Stedman’s 
view of the English and American poetry of his time is a 
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contemporary one \ but in comprehensiveness, appreciative 
power, and grace of presentation it holds the first place ; 
and, in connexion with the more theoretic third volume of 
the series, it forms the most elaborate and important work 
of pure criticism produced in America in its time. 

Charles Dudley Warner (1829-1900), though he has 
written novels, biography, and books of travel, is charac- 
teristically an essayist. His writing is touched by tem- 
perament, and derives its chann from personality playing 
in a genial and frequently humorous way about the men, 
books, and things in the vicinity. Humour is the distinc- 
tive part in his literary fame. This gave flavour to his 
earliest essays, and made popular My Summer in a Garden 
and Backlog Studies, It is a refined humour, quiet, 
evasive, communicative, ■with a feeling for tho oddity of 
human nature and its affairs, and given to novel and 
interesting remarks] it has a touch of confidential con- 
versation, and a slightly-felt background of sentiment, and 
it is used as a delicate instrument of truth, and not merely 
to raise a laugh ; it is of tho New England character and 
soil, and is perhaps a third shoot from the same native 
stem that produced Donald Grant Mitchell (“Ik Marvel **) 
and Oliver Wendell Holmes. 

John Burroughs (born 1837) continues the type of 
which Thoreau is the eminent example in tho older gene- 
ration ; but ho is less characteristic of the type. His 
volumes are as naturally annual as seed-time and harvest. 
They are sympathetic and accurate studies of external 
nature, and take minute observations of the animate and 
inanimate, sky, weather, and field ; and they find the 
other half of life, as Thoreau did, in an abstract and 
Emersonian thought which gives cadence to their prose. 
Mr Burroughs is also a critic of literature, but the natu- 
ralist in him, rather than the critic, is the salt of his work 
and gives its savour. Of the score or more of contempo- 
rary writers of nature-studies, he has most literary grace, 
and has correspondingly v^on most on popular favour. 
Wake Robin, Locusts and Wild Honey, and Indoor Studies 
represent his work. 

William Dean Howells (bom 1837) stands highest 
among tho novelists ; and he is besides, by virtue of the 
copiousness and variety of his work, and his 
iw)wer to arrest public attention in many ways, 
the most conspicuous literary figure of his 
generation. Ho has been, by example and precept, an 
apostle of realism in fiction, and of a democratic gosjjel of 
Socialistic sentiment hard to define ; but in these two 
asj)octs he is placed most vividly in the public mind as 
the adverse critic of Scott and Thackeray, and as the 
eulogist of Tolstoy. His art came to mark a complete 
break with the Amerit^an tradition that had reached its 
culmination in Hawthorne. Mr Howells occupied a 
position with respect to Continental fiction not unlike 
that of Longfellow in the field of poetry. He was familiar 
with fiction as it was written by his contemporaries, not 
only in France, but in every foreign country from Madrid 
to St Petersburg, and from Naples to Stoc^olm ; and he 
was, in general, more appreciative of Continental than of 
English literature. Ho was eventually subdued to these 
I foreign examples, and felt himself in the world-current by 
I his participation in their ■ways. He endeavoured to make 
these foreign authors known to his countrymen, and made 
them the subject of a literary crusade in which he dis- 
played a lack of historical perspective that seriously im- 
paired his critical influence. This diminution of his 
reputation as a critic was unfortunate and, to some extent^ 
undeserved ; for, on the positm side as an inteii>reter of 
the present, as a writer who iH)pularized the great reputa- 
tions of his contemporaries abroad, Mr Howells did dis- 
tinguished and useful service by virtue of his thorough 
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understanding of the aims and methods of these authors, 
his acute sympathy with them in broad humanitarian and 
definitely artistic ways, and his generous and enlightened 
appreciation of their greatness. Led thus into the Con- 
tinental schools of art, what he found in their transcript 
of life naturally bred in his sensitive and democratic 
feelings that pessimism of outlook, that sentimentality in 
political and social thought, and that preoccupation with 
the barrenness and tedium and the narrowing limitations 
of life, which weigh upon his imaginative and reflective 
prose alike. Such ^iews seem rather the outcome of 
Continental than American conditions ; the theories, both 
social and artistic, that foster them, are large and im- 
portant, and in certain environments are natural and 
fraitful of great work, as foreign literatures amply show ; 
but it is doubtful if an Aniori(;an novelist can at present 
find sufficient native material to illustrate them in a com- 
manding way. For this reason, possibly, in the numerous 
novels that Mr Howells has written, especially since Tlie 
Lady of the Aroostook^ the difference between the material 
and the art exjiended upon it is acutely felt. There is 
no great difference in their quality ; The Riee of Silas 
Lap/i/im is regarded as typical of his work, and together 
with A Modem Insta.nce and A Hazard, of Netv Fortunes^ 
illustrates his methods and aims. His attractiveness in 
other fields of composition, travel, criticism, and remini- 
sceru'o has continued undiminished, while his fiction has 
shown less vitality. 

Henry James (born 1843) is commonly named with 
Mr Howells as the second leading novelist of American 
birth. In his activity as a critic, princii)ally of French 
subjects, he has shown skill in the modern, refined, some- 
what super-subtle, modes of praising a favourite author, 
and he has kept within lines of academic suavity and 
correcitness of judgment. His wfiys are, in fact, (iallic, 
and his essays seem like translations from the French. 
In his novels, similarly, he sliows the direct results of 
Parisian models in treatment. He has carried to the 
extreme the analysis of character and motive, and almost 
resolved both into meaninglessness, ending in a complexity 
of results, in inexplicability, rather than in any moral syn- 
thesis of character or of action. Of his later and maturer 
work, Portrait (f a Lady and The Princess Vasamas- 
sima are important examples ; in both there is an effect 
of groat elaborateness, of mu<!h forethought in the making, 
and especially of a long-wimhjd pursuit of the small game 
of conversation and incident which no pains taken with 
the stage setting can successfully (:ountera<‘t. The whole 
of his work in fiction is of an intellectual kind pre- 
dominantly, and in that sphere is essentially analytic and 
logical, minutely subtle in movement and often evasive 
in meaning, as rich in variety as in inconclusiveness. 
The style sympathizes with the matter, and shows that 
high development of the mastery of words which makes 
saying nothing seem as clever as saying something. His 
contribution to our knowledge of some phases of human 
nature is interesting to a few of the specially ]»laccd men 
and women of the world, and the intellectual force mani- 
fest in his more important novels is impressive ; but he 
has cultivated evasiveness to the point of such success 
as to discourage his readers in their attempt to accompany 
him, and as he has gone on he has departed farther from 
what is welcome to American taste. 

Francis Marion Crawford (born 1854), as an author 
seems neither American nor British, but writes for the 
English-speaking world. His first volumes were indebted 
to romantic elements of marvel, distance, and costume for 
the quick popularity they won ; and, though he is char- 
acteristically a story-teller, in his later work then? has 
been a greater attention to character. His residence in 
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Italy has hel]ied him to his best subjects, and it is gene- 
rally agreed that the Roman series, of which Saracinesca 
was the first published, exceeds in interest, scope, and 
I>ower his other novels, and stands apart from them on 
a superior plane. He is excellent in his handling of 
plot, and in giving intense interest to his main char- 
acters, and his scenes are well ordered and lively; he 
is, too, a good narrator. He has given forth, year 
after year, a series of attractive and wholesome tales of 
great variety in atmosphere and in the kind of human 
app^l they make, and has held successfully a placte 
originally won l[)y more popular and less artistic work. 
He undoubtedly represented a reaction from the realistic 
taste among readers, and was the forerunner of the later 
school of pseudo-adventure ; but his letter novels exceed 
any of these in romantic breadth and historic vitelity. 

Another author who illustrates the popular revival of 
romance in closer connexion with history, and whose work 
is laboriously executed and conceived with nobility of aim, 
is Lew Wallace (born 1827), whose three stories, The Fair 
Godf Bendhir, and The Prince of liuiia^ were remarkable 
achievements of a native genius for romance*, though im- 
fierfectly developed by literary cultivation, and successful 
largely through spectacmlar elements. 

Besides the novelists who dealt with modern society 
in various forms, and carried on the art of fiction as it 
develo])ed in the last years of the 10th century in city 
life, there has flourished a more numerous school of the 
provincial talc in one or another form. It has achieved 
historical imj)ortance as well as popular success, because 
of the record that has been made of manners and cus- 
toms, and also diaracter, in nearly all part-s of the coun- 
try. The exjdoitation of locality and adherence to the 
rude or picturesque phases of American life was not alto- 
gether a new thing, but the g(‘neral devotion of wTiters 
to the aspects of special j)hascs of life in different j)art8 
of the country resulted in a great volume and variety of 
such WTitiug, till the diahjct novi*! sfjcmed almost to 
absorb all n(‘w litora.y energy. Edward Eggleston (1837- 
1902), already numtioned as a historian, led the way 
with The Honsier School master ^ a study of life in Indiana 
in the 8e<*ond generation of the settlement of that state ; 
and his j>ortrayal revealed to others that then* (jxisted a 
wealth of material in the human nature and environ- 
ment of the newer jmrtions of the country, similar to 
that whi(;h had so long and so suc<H*ssfulIy i»een used in 
the Ncav England fi(*hl. He continued in thc^ vein he 
had ojjened, and wrote several other novels describing the 
earlier life of the Ohio river people and their neigliboiirs. 
The Eml of the World, The Circuit Rider, and R(>xy 
being the best of these. 

Equal in fidelity to the i)ast of a local community, and 
touched with a more ]>oetic cliarm, wcjre the novels of 
George Washington Cable (born 1844), who found in 
the Creoh^ nature and traditions of Ijouisiana a mine of 
litcjrature ; and aided by an uncommonly graceful gift 
of speech, ami a nature- background that w^as itself a 
marvel of fascination, he raj)idly produced a grouj^ of 
novels and tales which in certain subtle and ran? (piali- 
ties of appreciation and presentation, and in tla^ bmehing 
power of their characters, are scarcely ecpuilled in the 
fiction of his generation ; they are a treasure of the past 
of old Southern days, with a climate, a race, a distillation 
all their owm. Old Creole Lays, The (Mmdisstmes, 
Madame Lelphine, Dr Sevier, an(i Bonaventvre compose 
this grouj), which easily wins precedence in literary 
quality over all others of the provincial novels. The 
life of the mountaincsers on the borders of Tennessee and 
North Carolina was depicted in its turn by Mary Noaillea 
Murfree (bom 1850), whose books api)eared under the 
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pen name of Charles Egbert Craddock.” In the Ten^ 
nessee Mowntaine and W^iere the Battle woe Fought are 
good examples of her work. Mary Hallock Foote (bom 
1847) has used the local material of the Bocky Moun- 
tains ; Thomas Nelson Page (born 1853) has performed 
a similar service for Virginia ; and James Lane Allen 
(bom 1849) for Kentucky. The vogue of this species 
of novel has, in general, fallen off, and in its place a 
new movoiruiiit in the direction of the half-military, half- 
historiciil romance of costume and adventure has begun 
in I/ugh Wynne^ by S. Weir Mitchell (bom 1829), the 
ablest of his vari^ works of fiction. 

Somewhat apart from the pure novelists stand Francis 
Richard Stockton (1834-1902), who invented an idiosyn- 
cratic novel of his own, full of entertainment, surprising 
and widely popular, which is in essence extravaganza; 
and also three notable authors of fiction in different 
veins — Bret Harte (1839-1902), Thomas Bailey Aldrich 
(born 1836), and Samuel Langhorne Clemens, **Mark 
Twain” (born 1835). Bret Harte, whose early reputa- 
tion was won by tales of California, which introduced 
a now genre into fiction, continued to write most success- 
fully in the manner which he first made {lopular, but 
with loss effect in America, possibly l)0c^iusc of his jiro- 
longed residence abroad. As is the case with several 
American authors, his reputation is greater in England 
than at home. Mr Aldricli, better known as a ][>oot, 
has won highest regard in prose as a writer of short 
stories, in which department lie stands at the head of 
his contemporaries, both in art and wit, and esjiecially 
in the deftness of constructive power, in speed of narra- 
tion, and in capacity to conceal the conclusion. As a 
humorist Mark Twain has sustained the fame won by 
The JnnmenU Abroad and Life on the Missiemppi with- 
out developing any new traits, although fis a lecturer 
and public charaettsr he has (uirried his reputation far 
and wide, and is the most j)opularly known man of the 
writers conteniiK)rary with him. His work in all its 
forms })artakes of that huge caricature of America of 
which Walt Whitman was in the last generation the 
great exatnple. It is perhaps irioixs esteemed abroad 
than at home, where his earlier books rebiin a considera- 
tion, especially in relation to Western life, that has not 
been won by his more recent writings ; but the influence 
of his ]>ersonality still renders any judgment on his works 
doubtful. 

Among the few iKHJts of this literary generation none 
has l)eon so exclusively devoted to the art as the men of 
y the former time, and with hardly an exception 

9po9 a. prose seems equally as iin|K)rtant to the 
public. All have Inscn miscellaneous writers or concerned 
in i)racticai affairs, and tlioy have not obtained a national 
vogue comf)arable with that of tljeir predecessors. Mr 
St<Mlman is pre-eminently a critic, for the reading world 
of his countrymen, and his verse is subordinated in their 
thoughts to his essays on the poets. He has written 
much verse, but in his later years ]^s been less a producer 
'^of fx»etry than an admirer and collector of it ; yet in the 
ballad, in .sotne of the stately forms of the art, and in 
poems of character, ho obtained early recognition. He 
has published 8|Niringly, but with great variety of subject 
and style, with masterly technique and with power of 
phrase, in language eloquent rather than impassioned, 
and preferring the ballad to the lyric. Thomas Bailey 
Aldrich, already referred to as a novelist and writer of 
short stories, holds in popular estimation the most con- 
spicuous jiosition among Uie literary ]K>ets of the period. 
He is most widely recognized as skilful in the short lyric, 
the sonnet, and epigram and quatrain, forms of verse 
especially favourable to sentiment, wit, grac^e, and the 
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refinements of technique. In lyrical purity and melodi- 
ousness he reaches true distinction, and in spontaneity 
within the limits of artistic restraint he reveals the poetic 
impulse of a cultivated mind open to the world of nature 
and the heart ; while, on the worldly side of interest in 
human affairs, in history and travel, and the thoughts of 
men, he finds an opening into reflective, narrative, and 
dramatic composition. From very early in his career he 
betrayed a love for the Orient, its colour and dreaminess, 
and he often sought in the East effects of reverie and 
atmosphere, and even a setting for wit. Spain and 
England have left their mark in Me^xedee^ a play written 
to be acted rather than read, and WyndluLm Towers. 
Fria/r Jeromds Beautiful Book is the most popular ex- 
ample of his use of mediaeval legend. His verse waa 
essentially urban, and most at home among the tastes of 
a refined society. It is, in a literary sense, aristocratic 
verse, unempliatic, self-possessed, artistically content with 
the perfection of its class, and has habitually more the 
classic stamp than any of Aifierican poetry except Long- 
fellow’s. 

The only comi)anion of Mr Aldrich in the public mind,, 
as a frequent producer of literaiy verse, is Richard 
Watson Gilder (born 1844), whose Five Books of Soiuf 
contain his collected poems. He, too, prefers the short 
flights of poesy. His work is usually so brief as to give 
the impression of fragmentariness, and of slightness in 
the mass. In his earlier volumes. The New Day and 
The Celestial Passion^ the tone was that of Rossetti 
and Italian mysticism and sentiment, and in his manage- 
ment of the love theme and the sonnet form his art 
was plainly of that school, a predilection for which waa 
also indicated by his interest in {>lctorial symbolism and 
arrangement. Music as well as painting has been a 
source of poetic impulse ; and, in general, his muse 
has often been the handmaid of the other arts. His 
tem})erament exhibits that sensitive impressibility under 
colour, tone, and shadow which is associated with the 
artistic nature. In his later work he freed himself 
from the traditions which he had at first felt so domi- 
nating, and gained in reality, in bread tli of treatment, 
and in contact with modern life. The Great lleimw^ 
hramx^ a memorial jKKJm of the Civil War, not only in 
scale and style but also in its humanity, its rendering 
of the national passion, and its high-thoughted appeal,, 
illustrates the later manner ; but in many of the memorial 
tributes, and frequently in sonnet and lyric, there was a 
dee})er chord struck, though it might be only for a 
single note. The humanitarianism of much of this later 
verse, its spirit of democratic philoso]>hy, is marked ; the 
presence of New York as a world-city, its characteristic 
features, interests, and intellectual and moral appeals, and 
its general life-movement, are elements in the verse, and, 
in fact, the civic feeling is almost as strong in the poet as 
the imtriotic ardour. This has given substance and sig- 
nificance to Mr Gilder’s verse as a whole ; but it still 
remains in general brief poetry of personal expression, the 
product of a (X)etic sensitiveness rather than of conscious 
and masterful art 

Of others who have attracted special attention, with- 
out being popularly acce{)ted as poets of distinction. 
Dr S. MTeir MitcheU, eminent as a physician and dis- 
tinguished as a novelist, has found in verse the most 
subtle and most condensed expression of his literary 
faculty : his dramatic sketches, slight as they are, stand 
wholly apart from the poetic w^ork of his contemporaries. 
Two poets, Sidney Lanier (1842-1881) and Edward 
Rowland Sill (1841-1887), have obtained and still hold 
a certain intellectual vogue. 

(g. e. w.) 
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UNIVEBSITIES. 


D uring the years which have intervened since the 
publication of the ninth edition of the Encyclo^ 
pasdia Britamwioob there has been a good deal of research on 
all that concerns the history of the mediaeval universities, 
and much new material is now available in a printed form. 

The first point on which it seems desirable to supple- 
ment the earlier article is as to the exact meaning of the 
terms vmversitaa and studivm generate. In the 
Meaalng north of Europe teaching had become in the Dark 
monopoly of the Church ; in the south 
gaaera e. Europe there was more liberty in educational 
matters. In the north licences to teach were granted by 
the Chancellor Scholasticus, or other officer of some 
cathedral church; in the south it is probable that the 
gilds of masters (when these came to be formed) were at 
first free to grant their own licences, without any ecclesi- 
astical or other supervision. But in all cases such per- 
missions were of a purely local character. OraduaUy, 
however, towards the end of the 12 th century, a few great 
schools obtained a certain oecumenical prestige. Practi- 
cally a doctor of Paris or Bologna would be allowed to 
teach anywhere. These great schools were styled sttidia 
generalia, i.c., places resorted to by scholars from all parts. 
Eventually the term came to have a more definite and 
technical signification. The Emi)eror Fnderick 11. ^t 
the example of attempting to confer by an authoritative 
bull upon his new school at Naples the prestige which the 
earlier stndia had acquired by reputation and general 
consent. In 1229 Gregory IX. did the same for Toulouse, 
and in 1233 added to its original privileges a bull by 
which any one who had b(^en admitted to the doctorate or 
mastership in that university should have the right to 
teoich anywhere without further examination. Other 
stvdia generalia were subsequently founded by jmpal or 
imperial bulls; and in 1292 even the oldest universities, 
Paris and Bologna, found it desirable to obtain similar 
bulls from Nicolas IV. From this time the notion began 
to prevail among the jurists that the essence of the 
atvdium generate was the privilege of conferring the jua 
ubknnqne d(K.endi, and that no new atudium could acquire 
that position without a papal or im^ierial bull. By this 
time, however, there were a few stvdia generalia (e.y., 
Oxford) whose position was too well established to be 
seriously questioned, although they had never obtained 
such a bull ; these were held to be studia generalia 
't<ynemtvdine, A few Spanish universities founded by 
royal charter were held to be sUuiia generalia respectu 
regni. The word univerdtas was originally applied only 
to the scholastic gild (or gilds) within the stvdium, and 
was at first not used absolutely ; the phrase was always 
universitas magistrorumy or scholarium or magistrcmt/ni et 
echedarium. By the close of the mcdimval priod, how- 
ever, the distinction between the terms etvdium generate 
and wniverdtas was more or loss lost sight of, and the 
term wniversitas was sometimes used alone. 

The researches of de Renzi and others have mafle it 
■clear that the origin of the medical school at Salerno 
_ had nothing to do with the Saracens. Its 

alMvo. system was originally an outcome of the 

Grseco-Roman tradition of the old Roman world, and the 
Arabic medicine was not introduced till the highest fame 
of the Civitas Hippocratica was passing away. It may 
have been infiuenced by the late survival of the Greek 
language in southern Italy, though this cannot be proved. 
It is an interesting fact that some of the earliest medical 
doctors at Salerno were women. 


Further research has tended to throw back to a some- 
what earlier date the origin of the great law revival wdiich 
ultimately centred in Bologna. This revival 
began at Pavia, where there was a famous school 
of Lombard law, and at Ravenna, which was the most 
imi)ortant school of Roman law l)efore the rise of Bologna. 
Bologna began to Ikj famous as a school of the liberal arts 
about the year a.d. 1 000 ; even the Digest was known 
considerably before the time of Irnerius (1100-30), and 
the name of one of his prodecjessors, a certain Pej»o 
{fl, circa 107C), has come down to us. The tradi- 
tional story about the “discovery*’ of the Pandects at 
Amalfi in 1135 was disproved even before the time of 
Savigny. Schulte has showm that the imblictxtion of the 
Decreium of Gratian must be i)la(;ed earlier than the 
traditional date, /.c., not later than 1112. In the case 
both of the C3vil and the Canon T^aw', the gradual and 
evolutionary character of the legal renaissance has been 
strongly enqdiasized by recent investigation. The Roman 
law had never l)cen entirely forgotten even in the Dark 
Ages, and it was not by any catastrophic “ discovery” or 
invention that the Middle Ages emerged out of the 
darkness. 

It should Im 5 made ]>lain that the tw^o unhersitates of 
%dtranumtani and ciiramontani (9th cd., vol. xxiii. p. 83.3) 
were conqwsed exclusively of students in law. 

Besides tliese clostdy allied gilds there vras a venitles 
rector and university of medicine and aits, ^ 
originally subordinate to the Jurist rectors, 
but completely independent from the year 1306. The 
wniversitaUs of students must be distinguished from the 
Collegia of Doctors— the College of Doctors of ('ivil Law, 
the College of Doctors of Canon Law, the Caffiege of 
Doctors in Medicine and Arts, and (from 1352) the 
College of Doctors in Theology. Tliougli the professors 
were largely dependent upon the students, they had 
separate organizations of their own; the college alone 
was concerned in the conferment of degrees. Each 
faculty was therefore at Bologna entirely independent of 
every other (except for the union of medicine and arts) : 
the only connecting link between them w^as the necessity 
of obtaining their degrees (after 1219) from the same 
chancellor, the Archdeacon of BoU)gna. I he decline in 
the reputation of the studium from about 1 250 was 
largely due to the successful efforts of the doctors to exclude 
all but Bolognese citizens from membership of the doctoral 
colleges (which alone jKissessed the valuable “right of 
promotion ”), and from the more valuable salaried chairs. 
They even attomptcid and jiartially succeeded in restrict- 
ing these privileges to members of their own families. 
The democratic character of the universities and the 
]K>wcr of the rectors gradually diminished after the 
mediaeval i»eriod. From 1742 the rectorship was held by 
the (Cardinal-legate, hut the student universities main- 
tained a somewhat shadowy existence down to the time 


of the French Revolution. 

It seems well to give a somewhat more detailed 
account of the organization of the university, the gradual 
growth of which is sufficiently described in the 
ninth edition. The completed mediwval univer- 
sity was a federation of four distinct bodies, one of which 
was also itself a federation. There were the three 
“superior” faculties of theology, canon law, and medicine, 
and the “ inferior ” faculty of arts, which was divided into 
the four nations — France, England (later, Germany), 
Picardy, and Normandy. Each superior faculty was 
^ S. IX. — 76 
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presided over by its dean, each nation by its proctor. 
The whole faculty of arts was presided over by the rector, 
who by the middle of the 14th century had become the 
acknowledged head of the entire university. In congrega- 
tions of the university matters were decided by a majority 
of faculties ; the vote of the faculty of arts was determined 
by a majority of nations. The chancellor of Notre Dame, 
whose functions were now limited to the conferment of 
the licence, stood as such outside the university or gild 
altogether, though as a doctor of theology he was always 
a member of that faculty, in the course of the 16th and 
17th centuries this democratic constitution of the Middle 
Ages was largely superseded by the growth of a small 
oligarchy of officials. The tribunal of the university — the 
rector, deans, and proctors — came to occupy a somewhat 
similar position to the old “ Hebdomadal Board ” of heads 
of colleges at Oxford. Moreover, the teaching functions 
of the university, or rather of the faculty of arts, owing 
chiefly to the absence of any endowment for the regents 
or teaching graduates, practically jmssed to the colleges. 
Almost as much as the English universities, Paris came 
to be virtually reduced to a federation of colleges, though 
the colleges were at Paris less inde}>endent of university 
authority, while the smaller colleges sent their members 
to reetjive instruction in the larger ones (colleges de plein 
exercUe\ which received large numbers of non-foundation 
members. This sbite of things lasted till the French 
Revolution swept away the whole university system of the 
Middle Ages. It may be remarked that the famous 
Sorbonne was really the most celebrated college of Paris 
— founded by Robert do Sorbonne circa 1257 — but as 
this college and the college of Navarre were the only 
college foundations which provided for students in theology, 
the close connexion of the former with the faculty and 
the use of its hall for the disputations of that body led 
to the word Sorbonne becoming a i>opular term for the 
theological faculty of Paris. 

The present writer believes that he has made it seem pro- 
bable {UniversitieH of Europe in the Middle Agee^ ii. p. 328 
seq,) that the sudden growth of the school of Ox- 
^ studiu7n generate was connected with 
cltfiw. * ^ migration or secession of English students from 

Paris, which may be inferred to have taken place 
about the year 1167 or 1168. In the first-mentioned 
year we are told by John of Salisbury that “France, the 
mildest and most civil of nations,” has “exjKjlled her 
foreign scholars ” (Materials for thx History of Tkonuis 
Bec^t^ ed. Robertson, vi. i)p. 235-36). At about the 
same time we hear of an edict of Henry II,, during the 
quarrel with Rocket, recalling all clerks holding beneflees 
in England (as Uiey loved their benefices), and forbidding 
all clerks in England to cross the Channel (ihid,^ i. pp. 
53-54). The archbishop himself remarks that “ The king 
wills that all siffiolars sliall be compelled to return to their 
country or be deprived of their benefices (ibid,^ vii. p. 146). 
Paris was at this time the great place of higher education 
for English students. No English school was a recognized 
stvdivm (fenemle. There are only three earlier allusions 
to Oxfortl, and each of them only reveals the existence of 
one famous master teaching at the same time. The first 
allusion to the schools of Oxford is contained in the state- 
ment that Theobaldus Stampensis (fonnerly a doctor of 
Caen) taught here about 1110 (Rashdall, Universities of 
Europe^ ii. p. 333) ; Pullen is mentioned in 1 1 33 ; Yacarius 
may have taught about 1149 (but was possibly later). 
Immediately after 1168 allusions to Oxford as a studiwn 
and a stvdium generate begin to multiply. The natural 
inference is that the breeddng off of relations between 
England and Paris in 1 167 or 1168 led to the growth of a 
studium genereUe in Oxford, formed no doubt in the first 


instance of seoeders from Paris. The first aUusiem to Cam- 
bridge is the secession of a body of Oxford students to 
that place in 1209, and there is no reason to believe in any 
earlier origin of the university. ^ The traditional constitution 
of the English universities was in its origin an imitation 
of the Parisian chancellor, modified by the absence of the 
cathedral chancellor. As Oxford was not in the 12th 
century a bishop^s see, the bishop (in 1214, if not earlier) 
appointed a chancellor for the express purpose of granting 
degrees and governing the studium. But he was from the 
first elected by the masters, and early obtained recognition 
as the head of the university as well os the representative 
of the bishop. The procuratores (originally also rectores} 
remained representatives of the faculty of arts and (there 
being at Oxford no deans) of the whole university. The 
Cambridge constitution was in the main the same as that of 
Oxford. The higher faculties in England never developed 
the same distinct organization as at Paris, and, though the 
two proctors were originally the representatives of the 
north countrymen and south countrymen respectively, the 
nations had hardly any sci>arate existence. There are 
traces of an original “ voting by faculties,” but it i^assed 
away before the close of the medieeval period. By the 
sbitutes drawn up under the chancellorship of Archbishop 
Laud in 1631, the Hebdomadal Board obtained the sole 
right of initiative in university matters, and this state of 
things continued till the middle of the 19th century. At 
Cambridge there was a somewhat similar but smaller 
oligarchy, called the Caput Senatus. 

Recent research tends to show that at Oxford and 
Cambridge, as in other mediaeval universities, the halls or 
hostels in which the bulk of mediseval students 
once resided were democratic institutions elect- 
ing their own principals. Before the close 
of the medifeval period the whole government of the 
hall had practically passed to the principal. The few 
halls at Oxford which survived into modern times (at 
Cambridge they disappeared earlier) wore doomed ta 
destruction by the legislation of 1877, and have now 
ceased to exist, with the exception of St Edmund Hall, 
which, on a vacancy occurring in the princqnilship, will be 
closely connected with Queen's College. 

Immensely exaggerated statements were made by 
mediaeval writers as to the number of students attendii g 
the universities, not ^ncrally in their own 
time, but at some period in the ])ast. Thus /n medlw 
Richard of Armagh declares that the Tiunibers ualver-^ 
at Oxford had fallen from 30,000 to 6000, 
while Wycliffe almost at the same time asserts that they 
had fallen from 60,000 to 3000 (Rashdall, Universities 
in the Middle Ages, ii. p. 581). It is prolmble that there 
could not at any time have been more than 3000 students 
at Oxford. It is possible that at Bologna in the height of 
its fame there may have been some 6000, and conceivably 
a somewhat larger number at Paris. The numbers at the 
great studm must have fallen off in the later meduDval 
period through the multiplication of universities* In some 
of the later and less famous universities we have complete 
matriculation books, and some of them show a member- 
ship of 1000 or 2000. This by itself tends to prove that 
the numbers at Paris and Bologna must once nave been 
much larger. 

In France the most remarkable change in the university 
system since 1888 has been the restoration of the provin- 
cial schools, which have, since the Napoleonic 
reorganization of education, formed merely 
^’ac^emies ” within the University of France as p^Sce. * 
compared with their ancient position as indepen- 
dent universities. This was done by a decree of 10th July 
1896. There are now, therefore, the foUowing universities- 
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in France: Paris, Aix, Marseilles, Besan^on, Bordeaux, 
Caen/Clermont, Dijons, Grenoble, Lille, Lyons, Montpel- 
lier, Nancy, Poitiers, Bennes, and Toulouse. This formal 
change was accompanied and preceded by several measures 
tending to give more real existence and power to the 
whole university, as distinct from either (a) the once 
independent ** faculties” in each place, and (b) the 
Minister of Public Instruction. By these measures a 
real step has been taken towards a restoration of the 
ancient university autonomy, though the universities of 
France still remainr under the direct supervision and con- 
trol of the State. 

One of the most remarkable educational movements on 
the Continent has been the growth of institutes for higher 
commercial education. The Institut Superieur 
commr- Commerce at Antwerp was founded iti 1852 ; 
elmimnd at Paris the !lfecole des Hautes il^tudes Commer- 
twbaicai ciales was established in 1881. There is also 
^duemHon, Institut Commercial at Paris, and i^colos 
Sup^rieures de Commerce at Paris, Bordeaux, Havre, Lille, 
Lyons, Marseilles, Dijon, Mont|)ellier, Nantes, Nancy, 
and Bouon. In Germany Handelhochschulen have been 
established at Leipzig, Kdln, Aachen, Hanover, and 
Frankfurt-am-Main. None of the French or Belgian 
schools have been admitted to university privileges, but 
the German Handelshochschiilen have been granted the 
privilege of conferring the doctoral degree. 

In Great Britain the period which has elajisod since 
1888 has been marked by the gradual (Mxrrying into offo<;t 
of the reforms enacted in 1877, by considf^r- 
CbmngeMltt able reforms in the Scottish universities, by 
Brttala. incorporation of the three Welsh colleges 

into a new University of Wales in 1893 ; l>y 
the establishment of a new university at Birmingham 
(1900), and by the issue of an entirely new charter, by 
which the University of London has become a teaching 
university instead of a m(;re examining body. 

The general effect of the clianges introduced by the 
legislation of 1877 was sufficiently indicated in the ninth 
edition. They have been gradually (jarried out 
Mad^^m occurrence of vacancies in the colleges 

Md£e, " made possible the apprfipriation of portions 
of their revenue for the foundation of professfjr- 
ships and other university jmrposes, though in some cases 
the intentions of the commissioners have been frustrated 
by the effects of agricultural depression upon college 
revenues. The general effect of the revolution has been a 
marked diminution in the clerical character of the college 
teaching bodies, the conversion of the college teaching 
staff from a temporary employment for bachelors awaiting 
livings or other preferment into a permanent profession, 
and the growth of a resident and working university pro- 
fessoriate. At the same time a change of almost equal 
significanco has taken place in the teaching system of the 
university through the gradual growth of “ intor-collegiato 
lectures.” At Oxford nearly all honour lectures given 
by college tutors and lecturers have been thrown open to 
all members of the university : the college tutor is now 
recognized by the university as a teacher in the faculty 
tO' which he belongs, and the institution of boards of 
faculties has done something to bring the organization 
of the University into harmony with that of universities 
outside the British Isles. At Cambridge the system of 
inter-collegiate lectures has also developed itself, but to a 
considerably smaller extent. At both the old English 
universities the great widening of the courses of study 
n to senior students (honour men), which began about 
middle of the 19th century, has l^n continued, while 
there has been some widening and modernizing of the 
studies by which a pass or “ poll ” degree can bo obtained. 


At Oxford there are now the following “Pinal Honour 
Schools ” : Litter® Humaniores (Classics, Ancient History, 
and Philosophy), Mathematics, Natural Science, Juris- 
prudence, Modern History, Theology, Oriental Languages, 
English Literature; and at Cambridge there are the 
following “ Triposes ” : Mathematics, Classics, Moral 
Hciences, Natural Sciences, Theology, Law, History, 
Oriental Languages, Mediceval and Modern Languages, 
Mechanical Sciences (Engineenng). Degrees in letters 
and science have also been instituted at both Oxford and 
Cambridge. The doctorate is given for original work. 
At Oxford the B.Litt. and B.Sc. can taken by disserta- 
tion or original reai*arch, without passing the examination 
Cambridge the B.A. can be obtained in 
a similar manner by advanced students. 

By the vrill of the South African stetesman, Mr (^ecil 
llhode.H, W'ho died in 1902, a large p<)rtion of his great 
fortune has l>eeu devoted to tluj provision of 
scholarships to be held in Oxford by colonial 
and foreign students. A large number of 
these scholarslii])S are to be held ]>y students 
from the various colonies of iht^ British Empire, while 
others are as.«igned to students from (lermany (selected 
by the German Empi‘ror) and from the United States. 
The fouiidiT has expressed a desire tliat tlie selection of 
the students shall be govijrned by moral and athletic 
considerations as well as intellectual, but the trustees 
aj)poiiited by the will have not yet drawn up a detailed 
scheme for their administration. ^Ilie objcujt of the bequest 
was to ])roinote the unity of the Britisli Empire and friend- 
ship w'ith certain other countries. A (lonsiderable endow- 
ment was also left to Oriel College. 

For about thirty years after the Act of 1858, the 
constitution of the Scottish universities rtanained practi- 
cally undisturbed. In 1889 a new (\)miuission 
was appointed, which sat for nearly U*n years, Scottish 
and completely transformed the organization ualver- 
and the curriculum alike. The government of 
the universities was transferred from the Senatus to thf> 
Courts, which were enlarged so as to include rei>resen- 
tatives from the Senatus, the General Councils of Gradu- 
ates, and the municipality withiu wliich the university is 
situated. Tu addition to these re]>rcsentatives, the j)rinci])al, 
the Lord Hector, his a8scs.sor, the ( ‘bancellor’s assessor, and 
the lord provosts of the cities of Aberdeen, Edinburgh, and 
Glasgow, and the provost of St Andnjws have seats in 
the Courts of their respective universities. I'Jie pn^vcjst 
of Dundee occu])ies a seat in the University (.\jurl of St 
Andrew’^s in virtue of the incorjioration of University 
College, Dundee, with the University of St Andrews by an 
ordinance of the Ckuumission. The Lord Hector is the 
President of the Court. To the C’ourt is entrusted the 
management of the property and finances of a Scottish 
university, and, in most cases, such patronage as does not 
belong to the Crown ; but in the ease of Edinburgh, the. 
patronage of some of the older chairs is in the liands of a 
body of curators. Disciplinary powers are retained by the 
Senatus, and the General Council remains, as under the 
Act of 1858, a purely advisory body. Another advisory 
l,ody — the Students^ Representative (Council — was added 
by the Commission. The curriculum of all the faculties 
(except Divinity) was reorganized : the most important 
alterations consisted in the abolition of tlie once sacred 
six as compulsory subjects in Arts (Latin, Greek, Mathe- 
matics, Natural Philosophy, Logic, and Moral Philoso- 
phy). The curriculum was greatly widened, an elalx)rate 
scheme of “options” introduced, and a new system of 
honours degrees was established. The length of residence 
required was reduced from four years to three, and the 
Courts were empowered to in.stitute summer sessions, 
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and to admit women to lectures and degrees in all 
faculties. 

A large number of new chairs and lectureships have 
been created in all the universities in accordance with 
these ordinances, and a considerable amount of building 
operations v* has also been necessitated. At Aberdeen, 
Marischal College has been more than trebled in size to 
accommodate new lecture-rooms and laboratories. The 
finances of the universities, which suffered greatly from 
the pressure of these new requirements, have been re- 
lieved by the gift of Mr Andrew Carnegie, who in 1901 
handed over to a body of trustees securities amounting 
to two millions sterling, the interest of which is partially 
devoted to the equipment of the universities and partially 
to the payment of the fees of such students as may desire 
such assistance. The trustees in July 1902 prepared a 
I)reliminary scheme of allotment which should remain in 
force for five years. 

There has l^en since the Act of 1858 a great develop- 
ment of student life, illustrated by the institution of 
students* unions in all four universities, by the publica- 
tion of undergraduate magazines, and % the growth, in 
Edinburgh, of combined residences and settlements. 

By a royal charter, granted in 1893, the three uni- 
versity colleges at Aberystwyth, Cardiff, and Bangor were 
incorporated into a University of Wales. The 
University Court was constituted of the Chan- 
cellor, jMsrsons nominated by the liord President 
of the Council, and representatives of the county council 
and county boroughs of Wales, of the Central Inter- 
mediate Education Board, the 0)urts, Councils, and 
Senates of Constituent (councils, the teachers of Welsh 
schools, and the Guild of Graduates. The govern- 
ment of the University is mainly in the hands of 
the Court, but the Senate, consisting of professors and 
lecturers, may make recommendations to the Court. 
There are faculties of arts, letters, science, music, law, 
and theology. 

The University of Birmingham was established by Act 
of Parliament and royal charter in the year 1900, the 
previously existing Mason College being dis- 
merged in the new institution. The 
university is gt)veriied by a Chancellor (the first 
Chancellor being the flight Hon. Joseph Chainlxjrlain), 
Principal, a Court of Governors (consisting of a large 
number of persons, mostly ejr officio^ appointed by various 
public bodies), and a Council (consisting of the Principal, 
Vico-Principal, doaris of faculties, and jirofessors). There 
are faculties of science, arts, medicine, and commerce. 
It is a s}>ecial aim of the university to bring the higher 
academic studies into closer relation with industry and 
commerce. Departments of brewing and engineering 
have been organized, and a department of commerce has 
just been formed. Degrees in science are given for 
engineering, and a diploma is granted for browing. For 
the degree of Bachelor of Commerce the course includes 
(1) languages and history ; (2) accounting ; (3) applied 
science and business techni((ue ; (4) commerce. The 
faculty of commerce began its work on 1st October 
1902. 

By the University of London Act, 1898, and the 
statutes of the commiasioners named therein (issued in 
1900), the University of London has been ro- 
senate is to be composed of 
the chancellor and fifty-four members, of whom 
four are appointed by the King in council, sixteen by the 
convocation (i.«., doctors and proctors) of the university, 
sixteen by the various faculties, and the remainder by 
various public bodies or institutions. The senate is the 
supreme governing body, and has three standing com- 


mittees, of which one is the academic council for ^'internal 
students,” another the council for ** external students,” 
and the third a board to promote the extension of univer- 
sity teaching. Provision is made for the appointment of 
professors and other teachers by the university itself, and 
also for the recognition as teachers of professors and others 
teaching in such institutions in or near London as may be 
recognized as schools of the university. The following 
bodies are constituted schools of the university ; Univer- 
sity College and King’s College, London ; the Boyal 
Holloway College, Egham, and Bedford College, London 
(both colleges for women); the K<jyal College of Sciences; 
the medical schools of the principal London hospitals ; the 
London School of Economics and Political Science; the 
South-Eastern Agricultural College, Wye; the Central 
Technical Collegci of the City and Guilds of London 
Institute; and several theological colleges. The “ap- 
pointed” and “recognized” teachers in each group of 
subjects form the various faculties of the university. Of 
these there are eight — theology, arts, law, music, medicine, 
science, engineering, economics and political science (in- 
cluding commerce and industry). Each faculty elects its 
dean, (courses of study are to be provided by the univer- 
sity for its “internal” students, r.<?., those who pursue 
their studies in one of the schools of the university. Its 
degrees remain open to “ external ” students as heretofore, 
but separate examinations are in future to be held for 
“ internal ” and for “ external ” students respectively, and 
the senate is to “ provide that the degrees conferred upon 
both classes of students shall represent, as far as possible, 
the same standard of knowledge and attainments.” The 
whole scheme may bo described as a compromise between 
the views of various schools of reformers — as an attempt 
to create a teaching university without destroying the 
existing purely examining university or erecting two 
distinct universities of London, and at the same time, 
without any immediate endowments, to create a university 
which might hereafter expand by utilizing existing 
institutions. One of the most important of these. King’s 
College, it may be observed, has, without losing its con- 
nexion with the Church of EnglaYid, abandoned its 
theological tost for meml)crs of its teaching body. The 
Inns of Court have, so far, refused the invitition of the 
commissioners to co-operate with the university in the 
creation of an academic school of law. 

The history of university education for women begins 
with the foundation of Girton College at Hitchin in 
1869, or its removal to Cambridge in 1873. 

The college was originally in no official con- 
iiexion with the university, but its erection tor women 
made it possible for women to receive a univer- Oreat 
sity education, lectures being given at the 
college, partly by their own lady lecturers, and partly by 
university professors or tutors of the colleges. Other 
colleges have since been opened at Cambridge and at 
Oxford. The actual degrees and formal membership of 
those universities have not been opened to women, but 
they are practically permitted to attend most of the 
university and college lectures, and to enjoy most other 
advantages of the university, while nearly all university 
examinations have been thrown open to them. Separate 
honour lists are issued of women who have entered for 
the same examinations and been examined by the same 
examiners as men. These lists have ap(>eared in the 
calendar at Cambridge since 1882, at Oxford since 1893. 
In 1878 the University of London obtained a new 
charter to enable it to confer degrees upon women, and a 
similar step was taken by Durham in 1895. In all the 
new British universities women are admiasible to all the 
same privileges (with the exception, in some cases of 
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medical lectures) as men. Within the last ten years 
of the 19th century the degrees in arts, science, and 
medicine were opened to women in all the Scottish 
universities. At Dublin a limited number of lectures 
have been opened to women, and in 1895 it was resolved 
to admit women to some of the honours examinations as 
an experiment. 

To enable women to avail themselves of these advan- 
tages, halls of residence have been opened for women in 
the university towns, and other colleges have 
Womea*a opened elsewhere, the students of which 

MdStUM. l^he examinations at London or other 

universities. The following is a list of the 
more imj^rtant of these colleges. At Oxford: Somor* 
ville College (1879)* Lady Margaret Hall (1879); St 
Hugh’s Hall (1886) ; St Hilda’s Hall (1893). At 
Cambridge: Girton College (1873) and Newnham Col- 
lege (1880). In London are Queen’s (1848), Bedford 
(1849), and Westfield (1882) Colleges. At Glasgow 
Queen Margaret College for women was incor|X)rated 
with the University in 1893, and there are now colleges 
or halls for women in all the Scottish universities and 
at Durham. A college for women on a magnificent scale, 
known as Holloway College, was established in 1886 at 
Egham, Surrey, under the will of Mr Holloway. 

In the universities of France, Belgium (cxcei)t in the 
Catholic university of Louvain), Holland, Denmark, 
Poaitl Sweden, Switzerland, Italy (by law’ of 

wome^iu ^ ^^0), Greece, Rumania, (’aiiada, Australasia, and 
foreign in most of those in tile United States, students 
uttiver- are admitted to all or most of the advantages 
Mitles. cjnjoyed by men. In Germaiiy an increasing 
number of universities allow women to attend some of 
the lectures by special permission. At Gottingen and 
Heidelberg they are admissible to degrees. In Austria 
and Russia (with the exception of Finland) the univer- 
sities offer few’or facilities to women. In Spain the 
universities were opened to w’omeii in 1868, but the 
privilege is rarely claimed. 

The following is a list of universities not mentioned in 
the ninth edition, or founded since that date : — 

Adelaide (1872). 

Alx-eii-Proveiiee (1409). 

Allahabad (1887). 

AmHterdani (free niiivcraity, 1880). 

Barcelona (1460). 

Beaan^on (transferred from Dole in 1422). 

Buenos Aires. 

Bucharest (1864). 

Cadiz (Medical Faculty of Seville, 1748). 

Cagliari (1596 ; ro-fouiided 1720 and 1761). 

Camorino (1727 ; since 1860 a “free university”). 

(larae^is. 

Catania (1444). 

Cdidoba (Argentina). 

Dijon (1722). 

Freiburg (Switzerland. 1889). 

Cothenburg (a “ Ilbgskola ” founded in 1841, which now grants 
degrees in the philosophical faculty). 

Granada (1531). 

Havana (1721). 

Kingston, Queen’s Uiiivoraity (1840). 

Ky6t<) (Japan, 1897). 

Tiahore, Punjab University (1882). 

Jjausaune (founded os acaaeiny, 1537 ; university, 1890). 

Lima (1551 ; reorganized 1561). 

Macerata (1540). 

Manila, University of St Thomas (1605). 

Messina (18.38). 

Modena (1683). 

Montevideo (1876). 

MUiister (Papal bull in 1629; erected in 1771-73. Since 1818 
it has been a “ Kdnigliche Akademic,” conferring degrees in 
theology and philosophy). 

New Zealand (1877 ; colleges at Auckland, Cantcrbuiy, Dun- 
edin, and Wellington). 


Oviedo (1674). 

Palermo (1779). 

Panna (1422; reorganized 1855). 

Pisa (1848). 

Pressburg (1465, but soon e.Ktiuguished ; since 1875 a Faculty 
of Law only). 

Quebec (Universite Laval, 1852). 

Reykjavik (in course of foundation). 

Santiago (Spain ; 1504). 

Santiago (8. America ; Uuiversidad do Chile, 1743). 

Saragi>S8a (1474). 

Sassari (1556). 

Seville (1502). 

Tokyo (Imperial University of Jaiuin, 1868). 

Tomsk (1888). 

Turin (1412). 

Urbino (1671 ; now' a free university). 

Valencia (1501). 

Warsaw' (1816 ; suspended 1832 ; re-founded 1869). 

Wurzburg (1402 ; revived iii lf)H2). 

This list is not to be regarded as complete as regards 
schools which have once been granted but have now lost 
university rank or ceastMl to exist h 1 together. In par- 
ticular large numbers of Jesuit colleges in Spain and 
elsewhere obtained recognition as nniversities in the 16th 
or 17th century, but lost it in the course of the iSth or 
19th. It may be obsi^rved that in Spain the degree of 
B.A. is now’ given at the mstitutox (secondary scliools), 
the M.A. at all universities, while the degree of Doe.tor 
can only be conferred by the Uuiversidad Central at 
Madrid. 

Ai)nrri<>NAL Av'iiiourriKs. -The foUow'ing arc a fow' ef the 
mure ini|H)rtant works which have apja^arod since the ]Uiblicatioii 
of the ninth edition, or were not noticed in it Rasudai.l, ?7wf 
Uviversities (ff Europe iv the MiOille, Jtfes, 2 vols., Oxfuid, 1896, 
deals with tlie w'hole siihjetst down to 1500. To this work the 
reader may hfs referred for u fuller hibliograpliy. De.niklk and 
ChatelaTn have carried tlieir snleiidid ChuriuJuiiuni f^nirersi- 
taUn Parmeiiftts in suceossive volumes down to 1462. The later 
histor}’ of I’aris is dealt with by .Iouhdain, Hint, lie rt’^niv. de 
Paris au,r XTIP. and XVIIP, Si hies, Paris, 1862, and by 
GK]^:Aun, Nosadieux u la rieiife Sttrhonne, Paris, 1893. Tlia originea 
of Bologna an* dealt witli by Cin.vrEi.i.i, Lo Studio JJohfjneac, 
Pistoia, 1888 ; Frrrii>:*.. J>ir. Aufmaje dvr Jiaehimiiu/e zii Bologna, 
Bologna and Leij>zig, 1888 ; Kku'I, 1 prhmrdi d. Stndio di 
Bolttg-nu, 2nd ed., Bologna, 1888. All the (‘Xtunt statutes are 
publi.shed by Mala(;oi,a, Stntutl d. univ. e d&i cullegi d. 
studio bolognese^ Bologna, 1888 ; and a new edition has ap* 
poared of the learned 8 Aim’s De clans Archigymnimi Bnno- 
niensis Profv.mmhus, Bologna, 1888, Ac. The statutes of all 
the French universities have been edited by ForiiNiEu, Statutes 
et Privileges des Univ. fran^aises, Paris, 1890. Kai'eaiann is 
})ublishing a very tliorougli (/esrhiehte d. deutsehvn rnirersi- 
tatciiy &c., 1888, Ac. There is a history ol* llie 8i>ariish univer- 
sities, Dk. la FleN'I’E, Hist, des las Union'siJadeSy eollegios y 
demos EstablimeMtos de Ensehanza en KspaiiHy Miidrid, 1855. 
At Oxfoid most imj)ortant w'»)rk has aj)i)eared in th«i snecessive 
publications of the Oxibrd Historical Society, and a geiierully 
excelle.ut soricw of Oxford and (’amhridge College HisUtries is now 
nearly complete. 

For information as to the recent universities the reader may be 
referred to the successive animal editions of a general Dircctoiy of 
Univereities known as Minerva, nuhlished at Strasburg, some of 
which contain valuable liisl-orieai notes. See also Mr Sarlek’s 
SjXHjial Reports (to tlie Edu(?atioii Olli<*e) on The Admimon of 
iromcH to Universities and on Higher Uominerdul Eduealion. 

(n. Rl) 

Univemfiex in the. United States. 

In the United States tlie word “ uiiivciHity ” has beim 
ajiplicil to institutions of the most diverse character, 
and it is only since 1880 or thereabouts that an eflbrt 
has lieen serioiwly made to distinguish between i-ol- 
legiate and university instruction ; nor lias that eflbrt 
yet c!ompleUdy succeeded. Harvard, William and Mary, 
and Yale, the three pioneers of Colonial times, were or- 
ganized in the days of CJolonial poverty, on the [dans of 
the Phiglish colleges wdiich constitute the universities of 
Oxford and Cambridge. Graduates of Harvard and Yale 
carried these British traditions to other places, and similar 
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colleges grew up in New York, New Jersey, Pennsylvania, 
New Hampshire, and Rhode Island, and later in many 
other states. The underlying principle in these 
institutions was discipline — mental, moral, and 
religious. Dormitories and commons were provided, and 
attendance upo^ religious worship in the chapel was 
enforced. Barwd and Yale were the children of the 
Oongregat^orit^ churches, Columbia was fostered by the 
EpiscoiMilians, Princeton by the Presbyterians, Rutgers by 
the Dutch Reformed, and Brown by the Baptists. Around 
or near these nuclei, during the course of the 19th cen- 
tury, one or more professional schools were frequently 
attached, and so the word “university” was naturally 
applif^d to a group of schools associated more or less 
elosely with u central school or “ college.” Harvard, for 
example, most comprehensive of all, has seventeen distinct 
departments, and Yale has almost as many. Columbia and 
Pennsylvania have a similar scope. In the latter part 
of the 19th century Yale, C/olumbia, Princeton, and Brown, 
in recognition of their enlargement, formdly changed 
their titles from colleges to universities. The ecclesias- 
tical, or religious, note was a strong characteristic of these 
foundation.^. Protestant evangelical doctrines were taught 
with authority, especially among the undergraduates, who 
were sjioken of as constituting “ the college proper.” In 
the oldest and largest (‘olleges this denominational influence 
has ceased to have the importance it once possessed. Note- 
worth}' innovations came when Thomas JefFerson, the philo- 
sophical sbitesman, n^turned to the United States from 
France, omanci|iated from some of the narrow views by 
which his countrymen were bound. Ho led the Virginians 
to establish, on a new plan, the university of Virginia as 
a child of the state ; and the freshness of his advice, the 
im})ortation of distinguished foreign teachers, and the 
freedom of the student from an enforced curriculum 
awakened admiration and emulation on the one hand, 
and animadversion on the other. But this university un- 
questionably led to broad conceptions of academic work, 
which appeared foreign and even questionable, if not 
irreligious, to the colonial universities already mentioned, 
although many of the features which were then regardeni 
as doubtful pcculijurities are now familiar everywhere. 
Following Virginia’s example, many of the new States in 
the West established State universities, most of which 
included a central college of the colonial typo and after- 
wards one or more professional schools. Freedom from 
ecclesiastical control is found in all the foundations that 
make up this second group — the State universities. 
Michigan, Wisconsin, Minnesota, and California present 
distinguished examples of such organizations. In earlier 
days, Maryland, North and South Carolina, Georgia, and 
other States of the South had antici^Mted in a limited 
way the State support of higher education w^hich was 
made so consjncuous in Virginia. In their plans of 
education, intellectual and moral, they adhered closely 
to the college methods which the Northern institutions 
had introduced from English antecedents. Since 1870 
another class of universities has arisen, quite distinct 
from tile colonial establishments and from the wards 
of the State. Those are independent foundations due 
to individual generosity. The gifts of Cornell, Johns 
Hopkins, Rock^^er, Tulane, De Pauw, Clark, and Stan- 
ford have broujK into being universities which for want 
of a better name may be calM private foundations. They 
have no dependence upon State control, and when a de- 
nominational character is assured (as it is in at least one 
instance), this fact is not made prominent. 

Thus, lookiujg at their origin, we see three impulses 
given to American high schools, from Churches, States, 
and individuals. It is true that all receive from the State 


some degree of authority as incorporations, but this 
authority is so easily obtained that in a single city there 
may be, and in some places there are, seve^ incorpora- 
tions authorized to bestow degrees and to bear the name 
of universities. A foreigner cannot understand nor can 
an American justify this anomaly. The most that can be 
said for it is that there is complete freedom of organization, 
and that the best, and only the best, are likely to survive. 
Another influence, proceeding from the national govern- 
ment, must also be borne in mind. During the Civil 
War, Congress, led by Senator Morrill of Vermont, be- 
stowed upon every State a certain portion of the public 
domain in the Far West — “ land-.scrip,” as it was called — 
the proceeds of its sale to be devoted to the establishment 
and maintenance of one or more colleges in each State, 
where instruction should be given in agriculture and the 
mechanic arts, not excluding liberal studies, and including 
military tactics. In some States this bounty was directed 
to existing universities. New departments were organized 
in old institutions. Elsewhere new institutions were 
created. While all these schools wore regarded as prac- 
tical and technical at the first, most of them as they 
deve]o|>ed became liberal and scientific; and when Con- 
gress made later large appro[>riations for “experiment 
stations ” in the sciences relating to agriculture, an im- 
pulse of the most valuable character was given to many 
departments of scientific research. 

This sketch would not be complete without the mention 
of two foundations, each unique. The Catholic University 
in Washington has been created by the Pope, and in its 
government the hierarchy of the Roman Catholic Church 
is mode dominant. Already the Roman Catholics had 
established, especially under the charge of the Jesuit 
fathers and of the Sulpicians, excellent colleges for liberal 
education, as well as schools of theology ; but the newer 
metropolitan university was distinctly organized on a 
broader plan, in closer accordance with the universities of 
continental Europe, and with a pronounced recognition 
of the importance of science. 

The Univeraity of the State of New York is a super- 
visory body exercising a general control over all the 
schools of higher instruction in the State, and especially 
guarding the conditions upon which their degrees are 
conferred. It does not give instruction directly. 

The interior organization of these institutions may 
now be considered. Some of them have but one depart- 
ment, the philosophical, which includes the liberal arts 
and sciences; others have two, three, or many corre- 
lated departments. Clark University, for example, has 
but one faculty, the philosophical ; Harvard, as already 
stated, has many departments, including philosophy, law, 
medicine, and theology. So has Yale. Princeton has 
but one. Johns Hoj)kins has two, the philosophical and 
the medirs.1. In most American universities a sharp dis- 
tinction is made between undergraduates and 
graduates, l>etwoen those who arc candidates 
for the baccalaureate degree (A.B., S.B., and 
Ph.B.) and those who are engaged in higher professional 
study, like law, medicine, and theology, or in the manifold 
branches of m^ern science, like philology, historical and 
political science (including economics), philosophy (includ- 
ing loj^c, ethics, and psychology), mathematics, physics, 
chemistry, biology, geology, Ac. In certain places, as at 
Johns Hopkins, since 1876, emphasis is given to the idea 
that college instruction is disciplinary, requiring definite, 
but not uniform methods, and a certain deference to the 
authority of a master; while university instruction is 
much freer, and the scholar is encouraged to inquire 
rather than to accept ; to test and observe rather than to 
hear and recite ; to walk with a friendly guide rather tium 
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to obey a commander. This distinction is not universally 
recognized. Indeed, it has been made but recently in 
American institutions, so that older men are often heard 
asking, **What is the difference between a college and a 
university r* But generally it is admitted that college 
training is one thing, and work in a university is another ; 
that thorough instruction in language, history, mathe- 
matics, natural and physical sciences, and in morals, 
should precede the discipline of professional schools and 
the pursuit of the higher and more advanced studies in 
letters and science. ^ In a complete university provision 
should be made, according to ancient and widespread 
usages, for the study of law, medicine, and theology; 
but unfortunately the development of such schools in 
the United States has been fettered by narrow condi- 
tions. The schools of theology, with rare exceptions, 
are under denominational control ; and so established is 
this usage, that in the State universities, and in most of 
the private foundations (Chicago being an exception), 
theological departments are not encouraged, because of 
the dread of religious rivalries and dogmatism. Until 
recently there have been no endowments for 
Pioites- medical schools to any adequate extent, and 
^ehooh. consequently the fees paid by students have been 
distributed among the teachers, who have usually 
been the real managers of tlie institution, although acting 
under the name of some university. It is nearly the 
same in law. There are many indications that changes 
are at hand in these particulars. Theological schools make 
their denominational characteristics less pronounced, and 
the old colleges no longer s|)eak of the schools of law and 
medicine as “outside” departments. The rapid growth 
<if the physical and natural sciences during the 19th 
century, and the extension of scientific methods of inquiry 
and verification to subjects which were formerly taught 
by the traditional methods of authority, have led to the 
•development of laboratories and libraries. Everywhere 
special buildings, well equipped with the latest and best 
apparatus, are springing up, where the students of chemis- 
try, physics, biology (in its numerous sub-departments — 
liacteriology among them), and electricity have every 
facility for study and research. The introduction of 
laboratories for psychology is specially noteworthy. 
Pathological laboratories have become essential in schools 
of medicine. 

Libraries are — as they always have been and always 
will be — storehouses whore the books and manuscripts 
of the past are preserved ; but in American universities 
they have taken on another charactt^ristic. Subdivided 
into special departments, or supplemented by fresh 
additions, they are the working-rooms of “seminaries,” 
where capable teachers, surrounded by scholars properly 
qualified, are engaginl in teaching, studying, and 
writing. Seminaries and lal>oratories distinguish the 
modern philosophical departments from those of old, 
where the lecture-room was the seat of instruction. 
Numerous memoirs and monographs proceed from this 
active life. Books, periodicals, and dissertations are 
coutributiouB to the advancement of knowledge. Two 
agencies have effected these changes, most of which are 
the produ(.‘t of the last quarter of the 19th centuiy. 
In the first place, gifts for higher education have been 
munificent, sometimes, especially in the East, from private 
citizens — often, especially in the West, from the treasuries 
of separate Stotes. Quite as important has been the 
grow^ of liberal ideas. Very many of the foremost 
professors in American universities are the scholars of 
European trachen^ especially Germans. Candidates for 
professordiips are resuming the usages which prevailed 
in the 19th century, of studying in France and Great 


Britain. On their return it is essential that they should 
keep themselves familiar with the latest literature in their 
departments, whatsoever may be the language in which it 
appears. Hence the American universities are no longer 
provincial They must be judged, for better^Or for worse, 
by the standard of universities ostabliAod in Europe. 
The bestowal of academic degrees ou^t to be strictly 
governed by some recognized authority, and aocording to 
ancient usages it is one of the highest functions of a 
university. In the United States there is but little 
restraint proceeding from law, tradition, or public o}>inion. 
Every “college” is at lilwrty to exercise this privilege. 
Hence the variety of academic titles that have been in- 
troduced ; hence, also, occasional and scandalous frauds 
in the issue of diplomas. The best institutions exorcise 
due diligence ; the i>ublic may las protected by requiring 
that every one who claims the privileges of his degree, or 
who ap[>onds to his name the usual abbreviations in- 
dicative of professional or academic autliority, should 
make it clear where, when, and how he received his title. 

^ The institutions in the United States wliieh claim to l>e univer- 
sities, in the world-wide use of that designation, recognize these 
principles and, so far as their means allow, adhertj to those 
methods: 1 . There is a diaeipliiiaiy stage in education which is 
the requisite introduction to the higher and freer work of the 
university. I'his is the sphere of t,he colleges. ‘ 2 . The sueccss 
of the higher work depends ujioii the intellectual and moral 
qualities of the professors. No amount of materinl jnosiwrity is 
of value unless the dominant authorities are able to discover, 
secure, and retain iis teachers men of rare gifis, resolute will, 
suiierior training, and an indomitablo love of learning. The 
professors in a university should l)e five from all iw-cuniaiy anxiety, 
so that their lives may be. eouseemted to their severul callings. 
Tensions should be given them in eases of disability, and, in case 
of premature death, to tlieir fannlies. In jnethods of instruction 
they should have as lar^^e an amount of freedom as may be con- 
sistent with due regard tor tlio co-operation of their colleagues and 
the plans of the foundation. 4 . The steady im])rovetnoi)t of the 
libiuries and laboratories is essential if tlie institution is to keep 
in the front line. The newest hooks and the best apparatus are 
indisjieiisahle, for institiments and books quickly deteriorate and 
must he suimrscdod. 5 . For all these outlays large enrhwmenta 
are required. To a coiisidciuble extent reliance must be )»lac(*.d on 
wealthy and ])iiblic-B})iritcd citizens. In order to enlist such sup- 
jHirt., and also for higlu^r consideration of the public welfare, the 
incrubors of a faculty should manifest their inU'iest in public 
affairs, and by books, lectures, and addresses should infoiin the 
public and interest them in the j)n)gress of knowledge. 6 . Tuhli- 
catioii is one of the duties of a professor. lie owes it not only fn 
his reputation but also to liis scieneo, to his eolh agues, to the 
public, to imt togetlmr and set foith, for the information and 
criticism oi the world, the resultb of Ids inquiiies, discoveries, 
reflections, and investigations. Qualitied studeuts sliouhl also be 
cucounigod, under bis guidance, 1 «) print and juiblish their disserta- 
tions. 7 . As a general rule, those wlio are most aleit in their 
own intellectual life, those, who know liow to suggest ditfieult ond 
fundamental inquiries, and who know how and w'licre to seek for 
their solution, those who relish the high delights of investigation and 
production, will ho found to lie the most helpful and most inspiring 
teachers of youth. Keseareh and instruction are so closely afliliatea 
that the tiest teachers are always adding to their knowledge, while 
the best investigators and 0111116111 utlbrd examples and insjaratiou 
to the youth around them. 8 . There is at present great danger 
that the number of sjuic-ialists will become too large for the 
United Stiites to support — that is to say, too many young men aie 
now aiming at profcBsorHliijis. Such jKU'sons are usually urpendeiit 
upon salaries. But salaries, in good environ merit, cannot he com- 
manded at will. The development, witliin the last quarter of the 
19 th century, of several new and strong foundations and the (jii large- 
mont of older universities, has opened many dwirs to the more 
recently promoted doctors of philosophy, but ft k a serious guestion 
whether the supply of candidates will not soonlliriNisH the demand. 
This, however, is certain. In so vast a country there arc innumer- 
able positions, in a<lditiun to professorial chairs, which sliould be 
given to tlioso who have had university residences long enough to 
t^como familiar with the principlejj and methods, the hooks and m- 
struments, by which modem civilization is nromoted. smierin- 
tendents of public schools, the heads of academies and high schools, 
the editors of newspapers, the leaders in philanthropic work, and 
the aspirants for consular and diplomatic service should all be moa 
of liberal education. 
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Cloaely associated with the development of the univer- 
sity idea since 1875 is the improvement of the American 
college. Complaiuts are often made that the 
Cothf number of colleges is too large, and it is 
ui\doubtedly true that some institutions, in- 
Isrior to city high schools, have usurped the 
names, th^^nflSi^and some of the functions that should 
bo restrict^ 4o establishments with larger endowments 
and better facilities for the promotion of scholarship; 
but while this is admitted, the great benefits which have 
resulted from the recognition, far and wide over the 
vast domain of the United States, of the value of higher 
educiition, must not be forgotten. The support of 
churches of every name, and the gifts of States, cities, 
and private citizens, have been everywhere enlisted in 
l)ehalf of learning. In every college worthy of the name 
mathematics, ancient and modern languages, and the 
elements at least of modern science, are taught. More 
or less choice is permitted in the courses requisite to a 
l)achelor’s degree. Moral and religious influences are 
brought to bear on the formation of character. All this 
is favoumble to the enlightenment of the people, and 
excuses, if it does not justify, the multijdication which 
is so often deprecated. The establishment of coUeges for 
women, fully equal to the colleges for men, and in 
many places the admission of women to colleges and 
universities not originally intended for women, is one of 
die most noteworthy of tin; advances in higher educa- 
tion. Opinions are still divided in nispect of the wisdom 
of co-education, especially in the undergraduate jieriod, 
but there is no longer any question as to the wisdom 
of giving to women the very best opportunities for in- 
tellectual culture; while the success that women have 
shown in the pursuit of many branches of science has 
led in many universities to their admission to the estab- 
lished lalMiratories and lecture-rooms. Separate colleges 
for women are now maintained in close connexion with 
Harvard, Columbia, Cornell, Tulano, and other institu- 
tions, and this mode of procedure seems lik(dy to be 
introduced elsewhere. At the S4inie time, independent 
foundations like Vassar, Smith, Wellesley, liryn Mawr, 
and Baltimore are supported with so much vigour, and 
with such able faculties, that it is not easy to say which 
organization is the l>est, and indeed there is no occasion 
to raise the question. In the Western universities gene- ! 
rally, as in Michigan, Wisconsin, California, Chicago, <kc., 
women are admitted to all courses on the same terms as men. 

For tho statistics of attendance, endowments, Ac., of the univer- 
sities and colleges of tho United Htates, refeixiuco should bo iiiaHo 
to tho a(‘curate and compreiieiisive reports of tho United States i 
Commissioner of Education and to tho articles under the various \ 
headings in tliese volumes. The ditliculty in using these tables 
is that of nomunclature. Universities of the highest character are 
described in the same schedule with tlioso which, to say the least, 
are quite inferior. Tho irorld ^hnanac a\ao publuhos an excellent 
and tnistworthy eom|)eiidium of facts. (d, c. (i.) 

UnnOi a town of Prussia, ])rovince of Westphalia, 

1 5 miles by rail east of Dortmund. It is the seat of 
iron foundries, salt works, aud coal mines, and has also 
machine-shops, a chemical factory, brickmaking, and 
browing. Population (1885), 8904; (1900), 14,918. 

UntorWlUCloni one of the Swiss cantons sub- 
divided into Owaldou and Nidwalden. The total area 
of Obwalden is 183*2 square miles, and of Nidwalden 
112*1 square miles. Tho |K)])ulati(m of the canton is as 
follows Obwalden (1888), 15,043; (1900), 16,270. 
Nidwalden (1888), 12,638; (1900), 13,017. In 1900 
there were in Obwalden 83 inhabitants, aud in Nid- 
walden 116 inhabitants to the square mile. Most of the 
inhabitants are Roman Catholic and German-speaking. 


The capitals ore Sarnen (population 3974), Obwalden, 
and Stans 2762. In 1900 Kerns, in Obwalden, had 
2362, and Beckenried, in Nidwalden, 1659 inhabitants. 
Obw^den contains 7 and Nidwalden 11 “ political com- 
munes,” which are also administrative districts. In 1897 
the cantonal finances were as follows : — 



Eevenue. 

Expenditure. 

Public Debt. 

Obwalden | 
Nidwalden | 

238,969 francs 
(a rise of 75f 
per cent, since 
1885). 

199,676 francs 
(a rise of 45| 
])er cent, since 
1885). 

237,724 francs 
(a rise of 90 
Tier cent, since 
1885). 

189,444 francs | 
(a rise of 56 
per cent, since 
1885). 

15,000 francs. 

48,199 francs. 


In 1898 Obwalden had a deficit of 11,738 francs, but 
Nidwalden a surplus of 9760 francs. The existing can- 
tonal constitutions date from 1867 for Obwalden, and 
from 1877 for Nidwalden. Besides the railway from 
Alpnachstad over the Briinig Pass to Moiringen, and that 
from Stansstad uj) to Engelberg, there are also mountain 
railways from Alpnachstad up Hiatus, and from Stans 
up the Stauserhorn. In 1896 the mountain pastures in 
Nidwalden numbered 166, supporting 5207 cows. 

Sec BextrHye z. GesehieJUe Nidwaldeiis. Stans. Annually since 
1884. — Blumer. SUuUs- u, MeclUsgeschichte d» Schweiz, Demo- 
kratieUf 3 vols. St Gall, 1850-59. — Lutolf. Sagen, 

Legendmf am den FUnf Orten. Lucerne, 1862. — Ohwaldner 
Oescfiichtsbldtie?\ Zurich. From 1901 . — Sowehbv. Tfie Forest 
Cantons of SwUzerland, London, 1892. (w. A. B. 0.) 

llnyoro. See Uganda. 

Upper Sind Frontier, the name of a dis- 
trict of British India, in the Sind province of Bombay, 
with administrative headquarters at Jacobabad. Area, 
2549 square miles. Population (1881), 145,810 ; (1891), 
174,584, showing an increase of 20 per cent., w*hich has 
l)oen continuous since 1872 ; average density, 68 persons 
]>er square mile. In 1901 the iH)i>ulatiou was 232,462, 
showing a further increase of 33 per cent. The land 
revenue is Rs. 10,1 6,681, tho incidence of assessment 
being R8.2.4.4 jicr acre. The cultivated area in 1897-98 
was 416,487 acres, of which 372,508 were irrigated from 
Government canals ; number of police, 279 ; children at 
school (1897-98), 2343, being 1*7 ikt cent, of the total 
population; registered death-rate (1897), 22 jicr 1000. 
The principal crops are millet, oil-seeds, pulse, wheat, 
and rice. The district is crossed for about 30 miles by 
the Quetta branch of the North-Western Railway. The 
wild Baluchi inhabitants were })acificd by General John 
Jacob l)ctweeu 1847 and his death in 1858. 

UpSSiidy a town of Sweden, on the navigable river 
Pyris, 41 miles north of Stockholm by rail. The re- 
storation of the venerable cathedral, which was begun 
in 1885, was finished in 1893. In 1897 the Museum 
of Northern (Scandinavian) Antiquities was housed in 
Linnaeuses garden. There is a new Victoria museum 
for Egyptian antiquities. In 1898 a part of the ruined 
castle was equipped for the custody of the provincial 
archives. In 1901 the number of students attending the 
university was 1384, the number of professors and lectors 
over 130; whilst the library contained 300,000 volumes 
and 12,000 MSS. There is a university astronomical 
observatory (69“ 51' 31" N., 17“ 37' 30" E.), founded 
in 1730, though there was a professorial chair in the 
preceding century. Some 10 miles south of the city is 
the fine ch6,teau of Skoklostor, built by Marshal Wrangel, 
and stored with the booty he brought home from Germany 
in the Thirty Years’ War, including a valuable libraM^ 
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miique annouiy, and a great accumulation of curios. Im- 
me^iUately souti^ of the city stands the important Ultuna 
agricultural institute. Population (1890), 21,511 ; (1900), 
22 , 855 . 

Ural MOUffltalnSp a complex mountain system 
in the Russian Empire, extending from the Arctic Ocean 
nearly to the Caspian Sea, and generally considered as the 
geographical boundary between Europe and Asia. Tlie full 
physical description in the ninth edition of tliis work 
leaves only their present economic value to be discussed 
here. It need only be added that durmg the years 
1880-90 nearly the whole of the middle Ural mining 
region was mapped by the Geological Coiiiiuittee, and a 
number of still more detailed geological maps were made 
by private owners of their mines ; while in the northern 
Urals, the territory from 60“ 40' to 64“ 50' N. was well 
explored by the expedition of Fedoroff, who lias jiublished 
a geologic^ map of the region. He distinguishes three 
zones in that part of the Urals : (i.) the eastern hill region, 
where one finds Mesozoic rocks (Chalk, Jurassic) in the 
north, and Devonian limestones, porphyrites, and quartz 
porphyries farther south ; in this zone most gold jdacers 
are found; (ii.) the central mountain zone consists of 
various amphibolitic metamorjihic slates, and also of 
syenite and gabbro; granites, gneisses, and occasionally 
serpentines and porphyrites are found only subordinated to 
the former ; and (iii.) the western liilly zone consists chiefly 
of Carboniferous and Permo-Carboniferous deposits; 
Middle and Upper Devonian limestones and, occasionally, 
crystalline slates are only found in a few meridional 
ridges. 

Not only are the Urals very rich in minerals, but the 
vast areas covered with forests afford an almost inexhaus- 

tible supijly of cheap fuel for smelting jmqiosos. 

* Thus for a long time the Urals w(;re the chief 
mining region in Russia. But when coal began to bo 
used for smelting puri)osos, South Russia generally, and 
Ekaterinoslav in particular, became the chief iron-j)roduc- 
ing region, and the Urals lost their iiriiuary iinporUnco. 
Attention has, however, again been directed to the great 
mineiul wealtli latent in the mountain region, and the 
last two years of the 19th century witnessed a “l>oom '' 
in the purchase of iron and gold mines by foreign 
companies. The Urals possess, indeed, very rich mines 
of magnetic ore in Mount Blagodat, where the stock is 
estimated at 12,000,000 tons; in Mount Vysokaya, in the 
central Urals ; and in Mount Magnitnaya, in the southern 
Urals ; of lirnonite ores in the Zlatoust district, which is 
eajiablo of yielding several million tons; and of hajinatite, 
which has been discovered in the basin of the Vishera 
river in the Cherdyii district. In 1898 only 1,417,000 
tons of iron ore, chiefly lirnonite, was extracted in 
the Urals, while the ])roductiou of pig-iron in 1898 was 

714.000 tons, as against 394,000 tons in 1888, out 
of a total of 2,229,000 tons obtained in all Russia, 
and it is considered that this might easily be doubled 
without resorting to the use of coal. The Urals are 
^i)ecially renowned for sheet-iron, and the production of 
iron goods in 1898 was 248,000 tons, and of steel goods 

170.000 tons. The chief pig-iron and iron-works are at 
Nizhno-Taghilsk, and the principal steel-works at Bogc^s- 
lovsk. It is interesting to tiote that several large iron- 
works have been built in the basin of the Volga with 
the object of testing the value of naphtha for smelting 
purposes in the production of pig-iron. The manu- 
f^ure of agricultural machinery has increased in the 
southern UraU, especially at Krasnoufimsk, and the manu- 
facture of tea-ums has grown in importance at Perm. But 

and machinery works are nearly all of the old 
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type — small and for the most part provided only with 
water motors; and the lack of technical schools is a 
groat obstacle in the way of the development of the iron 
industry. However, four parallel railw'ays, whi^h Pro- 
fessor Mondel($eff advt)cated, are to bo built across the 
mountains, and these sliould develop tlie industry con- 
siderably. * ' 

Gold is met with in the Urals both in veins and in 
l>lacers, and 10,179 kilogrammes (25 j)or cent, of all tlie 
gold obtained in Russia) were extracted in 1897. The 
IJrals have also ricli placers of platinum, often mixed 
with gold, iridium, osmium, and other rare metals, and 
now supjily 6020 kilogi*ainines, nc., 90 per cent. <»f all the 
platinum obtained in tli(‘. world. Silver, nieixniry, nickel, 
zinc, and cobalt ores are also found. Rich mines of 
co]>])er are found at 'rurinsk, Gumisliev, and other 
places, yielding as much us 5 j>er cent, of j'ure copper; 
nickel is obtained at Revilinsk, and tlie (*\tractioii of 
iron chromates has also devi*lo|)cd. Coal is found in 
many places on the western slo^je of the Urals, mainly on 
the Yaiva river, in the basin of the Kama, and the Usva 
(basin of the Chusovaya), but loss tlian 350,000 tons are 
raised annually. Several layiiis of coal have als«j kien 
found on the eastern slojie, and though a definite ojiniou 
cannot yet be passed as to tlioir value, it is known 
that excellent anthracite is found at Irbit and good 
coal at Kamyshloff ; only 5000 tons were extracted 
in 1900. Sapphires, emeralds, beryls, cl)rys(d>eryls, tour- 
malines, aquamarines, lo]>az, amethysts, rock-crystal, 
garnets, and many kinds of jado, nialacliito, and marble 
are found and cut and polished at several stone-cutting 
works, especially at Ekaterinburg ; and diamond mining 
may prove successful. Good usT)estos is found and ex- 
tracted, and pyrites is worked for tlio manufacture of 
sulphuric acid (1G,000 tons). Many varieties of mineral 
waters are found in the Urals, tlie best being those at 
Berghinsk, Kliichovsk, and Elovsk. 

The production of the principal minerals in the, Urals 
(governments of Perm, Orenburg, Vyatka, and Ufa) in 1 898 
was as follow^B : — Gold, 11,137 kilogrammes (2562 kilo- 
giammes from veins and 8575 from jdaiers); platinum, 
6020 kilogrammes; cojiper, 3813 tons; pig-iron, 714,000 
tons; iron, 248,245 bais ; steel, 170,840 tons; man- 
ganese ore, 3240 tons; ainiant, 1006 tons; iron chro- 
mates, 13,220 tons ; suljihates, 15,660 tons ; ct al, 
350,650 tons in Perm only; and salt, 170,840 tons 
(also 8065 tons o}>Uiined in Uralsk). 

The provinces of the Uials are ]>eing rapidly colo- 
nized by iminigi'ants from the rest of Russia, fuid the 
jiroductiou of grain rose till in 1895-99 it 
averaged 5,220,000 tuns |er aiiinmi. Cattle- 
breeding also yields rich results. The chief 
towns of the Urals arc Ekaterinburg and Perni. There 
are several iron-works, round which towns of over 10,000 
inhabitants have grown; such are Nizhne - Tagliilsk 
(30,000), Ncviaiisk (12,355), Kyshtym (10,000), and 
Berezovsky (10,190). Numerous villages have over 3000 
inliabitants. 

ArTHoiiiTiKs.- "F euoroff. Geti/ogira? Hrsmrchat iv NorHirm 
Urals, 18S4-96 ; and Jiogoshmk Disirv't, 1901 ; as also all piihli- 
(uiliuns of the Hiis.siau Geological C'ornmittee, Die Miuoralogical 
Society, and the Grognqthical Society. — OiR i’ix. Gfoi/r. ami Siat. 
DicLofthc Govern meat of Term ; rennskiy Shonnhy jMihlishcd hy the 
Penn Zemstvo ; Statialiral DooinnenlH iihoiii Mining in puh- 

lisiied 0)1' the Nijni- Novgorod Exhibition in 3896. — Mknj»kli'i:kkp. 
The Ural Iron Industry, 1900. (n. A. K.) 

UrCilsiCi a province of Asiatic Russia, belonging to 
the general-governorship of tlie Steppes, lying to the 
S.E. of the Ural river, which separates it from European 
Russia, and bordering on both tlie Caspian Sea and the 

8. IX. — 77 



610 URALS 

Sea of Aral. It has an area of 141,174 square miles, 
and its population, which was 525,330 in 1882, 
numbered 644,001 (domiciled only) in 1897, of whom 
309,642 were women, and 53,714 lived in towns. Four 
years later (1901) it was 691,687 (327,933 women). 
Of these the nomads numbered 452,974, and the non- 
Cossack Russian settlers 5930. The province is divided 
into four districts, the chief towns of which are Uralsk, 
Gurieff (9316), Kalmykoff (2847), and Temirsk, a 
small port on the Caspian. About 10,000 tons of 
salt are extracted annually from the lakes. Agricul- 
ture licgins to develop among the Kirghiz, and besides 
the 569,900 acres which were under culture in 1900 
among the Ural Cossacks, the Kirghiz had 203,000 
acres under crops. Rye, w^heat, oats, barley, millet, 
flax, and potatoes are the principal crops. Tlie growth 
of agriculture is best seen from the increasing de- 
mand for improved agricultural machinery. Cattle- 
breeding is, however, the chief industry, and in 1900 
there were about 680,000 hors&s, 844,800 horned cattle, 
2,364,200 sheep, 144,600 goats, and 198,400 camels. 
The exi)ort of cattle is considerable, the figures for 1900 
being 16,470 horses, 117,500 horned cattle, 416,500 
sheep and goats, and 27,100 camels. Fishing is carried 
on by the Ural Cossacks, w’ho treat their fisheries — tlui 
richest in the world — as the common property of the whole 
Cossack community, and allot them among the different 
villages under a rational system of administration. In 
1901 the exjwrt of fish attained 710,000 cwt., ami 
was valued at 3,000,000 roubles, but the Caspian Sea 
fisheries along the Kirghiz Steppe coasts(about 100,000,000 
fishes a year) are not included in the above. Gardening 
has increased greatly, as also the field culture of melons, 
sunflowers, <kc. The export of corn, fish, living animals, 
hides, and tallow is considerable. 

Se« Tiibletnokk. Vrciliamf 1887.— Danilevsky. “ Ura- 

lian Fishing,” in vols, iii. and v, of Jiimutn Fisheries, ed, by Min. 
State’s Domains. — N. Bohodin, in Fuss. Enrijcl, Diet,, vol. Ixviii., 
wiioro a full bibliography is given. (p. a. K.) 

Uralsk, the capital of the above province, on Uml 
river, 210 miles W.S.W. of Orenburg. It is now con- 
nected by a railway with Saratoff (273 miles), and is 
rapidly developing owing to its trade with the nomad 
Kirghiz in cattle, shee[i, and animal prcxlucts, all of 
which are exported to Russia; it is also a great centre 
for trade in grain. It has a 7*«af-school, a gymnasium 
for girls, a achixil farm, a jieople’s palace, two free 
libraries, a good theatre, and branches of the Geo- 
graphical and the Fisheries Society. Population (1897), 
36,597; (1901), 38,919. 

Ura-tyilbSp or Ora-tepe, formerly the chief town 
of an independent bekdom, now a town of Russian 
Turkestan, in the province of Samai'kand, lying 55 miles 
S.W. of Khojent, on the road from Fergana to Jizak 
across the Zerafshan range; altitude 3000 feet. It is 
surrounded by a wall, and has a Russian citadel, round 
whigh grows a small Russian town. Its inhabitants 
carry on tnide in horses and camel- wool cloth. Ura- 
tyu^ is supposed to have lieon founded by Cyrus under 
the name of Cyro|K)l, and w^is taken in 329 b.c, by 
Alexander of Mocedon. Later it was the capital of a 
kingdom, and received its present name from Uie Uzl>ek 
in the 15th century. The Russians took it in 1866. 
Population (1897), 20,837, chiefly Uzbek. 

UrbanSf a city of Illinois, U.S.A., capital of 
Champaign county, on the Embarras river, opposite 
Champaign, and on the Cleveland, Cincinnati, Chicago 
and Bt lAniis, and the Wabash railways, in the eastern 
part of the state, at an altitude of 725 feet. It is 
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the headquarters of the Illinois State University, a non- 
sectarian, co-educational institution, opened in 1868. In 
1898 its faculty numbered 183, and it was attended by 
1582 students, including 245 w'omen. Of the tot^ 
number of students, 199 were in the preparatory depart- 
ment, 696 in the collegiate department, 78 were pursuing 
graduate courses, and 587 were in the professional de- 
j)artments. The property of the university was valued 
at $1,544,000, and its income was $355,000. Popula- 
tion (1890), 3511; (1900), 5728, of whom 300 were 
foreign-bom. 

Urbana, a city of Ohio, U.S.A., capital of Cham- 
paign county, west of the centre of the state, on the 
Cleveland, Cincinnati, Chicago and Bt Louis, the Erie, 
and the Pittsburg, Cincinnati, Chicago, and Bt Lou's 
railways, at an altitude of 1031 feet. It is the seat of 
Urbana University, a New Church institution opened 
in 1850. It has machine-shops, agricultural implement 
works, carriage and waggon factories, and other manufac- 
turing establishments. Population (1890), 6510 ; (1900), 
6808, of whom 405 were foreign-bom and 796 negroes. 

Urbino, a town and archicjuscopal see in the pro- 
vince of Pesiiro and Urbino, The Marches, Italy, standing 
amongst the eastern spurs of the Afiennines, 23 miles 
south of Rimini. Tlie ducal palace contains the picture 
gallery (including a “Resurrection ” by Titian), a collection 
of ancient inscriptions, and a gallery of sculpture. In 
the principal square was erected in 1897 a handsome 
monument to Raphael by Belli; it consists of a bronze 
statue (124 feet high) of the painter, mounted on a base 
of (Carrara marble, with two reliefs and allegorical figures, 
the whole being 36 feet high. The free university (1564) 
has two faculties, and in 1 900-01 had 1 48 students and 
14 teachers. There is a technical school, and the town 
has manufactures of silk, majolica, and bricks. Popu- 
lation (1900), 5000. 

Urfahtp a town in the government district of Linz, 
Low*er Austria, on the left bank of the Danube opposite 
Linz, with which it is connected by an iron bridge. 11 
has considerable manufactures and trade in corn and 
agricultural produce. Population (1890), 8289; (1900), 
12,827. 

Urip one of the Swiss cantons. Its total area is 
415'3 square miles. The population in 1880 was 23,744, 
and in 1888 17,249, while in 1900 it was 19,732. In 
1900 there were 48 inhabitants per square mile, the 
lowest rate of density in Switzerland save the Grisons 
(38). The inhabitants are nearly all Roman Catholic 
and German-s| leaking. The capital is Altdorf. In 1900 
Bilenen (1885 inhabitants) was the third most populous 
village, and Erstfeld the second (2404); Wasson had 
but 991 and Goeschenen 792 inhabitants, all these 
variations being due to the fact that on the completion 
of the Bt Gothard raihvay the floating labour populatiou 
disapjieared. In 1898 Uri had 102 mountain pastures, 
supj)orting 10,354 cows. There are 20 “political com- 
munes” in Uri, which are also administrative districts. 
In 1897 the cantonal revenue was 360,626 francs (78,000 
francs less than in 1885), and the exjienditure 350,538 
fmnes (71,000 francs less than in 1885), while in 1898 
there was a surplus of 4122 francs. In 1897 the public 
debt was 709,000 francs. 

See HidoriaeJm NmjahrshMt (published by the Cant. Hist. Soc.). 
Altdorf. From 1895 .— Lusseb. Der KmU, Uri, St Gall, 1884. — 
Casimir Naceb. JHe Alpivirth^chaft im Kani. VrL Soleure, 
1898. — Oechsli. Die Anfdnge d. Schweiz, Eidgenoasenseke^ 
Zurich, 1891.— ScHvrn. Allgeni, Oeachichte d, FreyatcuUea Uri, 
2 vols. ZttR, 1788-90. — Wannxb. Oeachichte d. Bams d, 
kardbahn, Lucome, 1885. (w, A. B. 0.) 
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Urilffuayf a country of South America, extending 
from 30" to 35^ S., and from 53" to 58" 30' W. It lies on 
the north bank of the Eio de la Plata, its inland boundary 
on the east and north being the Brazilian frontier, and on 
the west the river Uruguay, which separates it from Argen- 
tine territory. The republic eiyoys the reputation of 
possessing one of the most healthy climates in the world. 
The geographical position ensures uniformity of tem- 
perature throughout the year, the summer heat being 
tempered by the Atlantic breezes, and severe cold in the 
winter season being unknown. The southern Indf of the 
country is for the most part undulating grass land, well 
watered by streams and springs. The northern section is 
more broken and rugged; barren ridges and low, rocky 
mountain ranges, interspersed with fertile valleys, being 
its characteristic features. There is no forest, timber of 
any size being found only in the valleys near running 
water. 

Tho area comprised within the limits of the republic is 
estimated at 72,151 square miles, and has a })opulatioii of about 
. . 930,600. The country is divided into 19 depart- 

nieutS, the area and the jiopulation of which, accord- 
popuiM Q . official estimates for Slst December 1900, are 

given in tho subjoined table. 


Ropartineiits. 

Area. 

Sq. Miles. 

Population 

im 

f’op. iHir 
.Sq. MUo. 

Artigas 


4,390 

26,004 

5*9 

Oanoloiios 


1,835 

81,749 

46*1 

Cerro Largo . 


6,765 

36,396 

6*3 

Duraziio 


S,S25 

37,141 

6*7 

Flores .... 


1,745 

15,874 

9*1 

Florida 


4,«75 

44,054 

9*4 

La Colouia . 


2,195 

60,275 

22*4 

Maldonado . 


1,590 

4,795 

26,439 

16*6 

Minas .... 


30,085 

7*6 

Montevideo . 


256 

268,334 

1048*1 

Paysandu 


6,115 1 

1 43,121 

8*4 

Rio Negro . 


3,270 

3,795 

1 21,202 

6*4 

Rivera .... 


1 24,792 

6*5 

Rocha .... 


4,280 

29,550 

6*9 

Salto .... 


4,865 

44,676 

9*2 

.Sail Jos6 . . 


2,690 

41,055 

15*2 

Soriano 


3,565 

38,047 

10*6 

Tacuarembo . , 


8,115 

37,851 

4*6 

Trcinta y Tres 


3,685 

25,036 

6*8 

Total . 

• 

72,161 

930,680 

12*9 


Of 597,289 persons whose nationality was ascertained, 509,165 
were Uruguayan ; 2o,b52, Spanish ; 24,349, Italian ; 24,720, 
Brazilian ; 9140, Argentine ; 4186, French ; 675, English ; 708, 
German ; 994, Swiss. 

The natives of Uruguay, though living in conditions similar to 
those of the Argentine population, are in general more reserved, 
showing more of the Indian type and less of the Spaniard. In the 
north there is a strong Brazilian element, and tho p(iop]e are in- 
tensely conservative, their mode of life having undergone little 
change during tho last 50 years. 

The marriages, births, and deaths registered in four years 
were 


Year. 

Marriages. 

Dlrtha. 

Deaths. 

Natiiral 

Increase. 

1897 

2746 

27,763 

13,013 

14,750 

! 1898 

4318 

29,870 i 

13,255 

16,615 

19,270 

1 1899 

4463 

81,613 1 

12,343 

} 1900 

4549 

31,593 

13,882 

17,711 


The numbers of births and deaths include still-births, of which 
there were in 1899, 894, and in 1900, 1004, the proportion to 
total births being 3*2 Tier cent. The illegitimate births in 1899 
numbered 7857, and in 1900, 8021, their proportion to tho total 
births being 25*4 per cent. 

The number of immigrants into tho republic in the years 1891- 
1897 was 74,008 ; in 1898, 9467 ; in 1899, 9006 ; in 1900, 8892. 
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Tho emigrants in 1891-97 numbered 60,076 ; in 1898, 6411 ; in 
1899, 5830 ; in 1900, 6705. The immigrants in 1900 comprised 
3211 Italians, 2815 Spaniards, 685 Brazilians, 461 French, 252 
Gormans, and 290 English. TJie principal towns, with their 
IMjpulation, are Montevideo, 268,000; Salto, 10,000; Paysandu, 
7000 ; San Jose, 7000. 

There has boon no recent change in the political constitution 
of the I'opnblic. The senaturs numbt^r 19, and tho deputies 69. 
Each department or proviiico of tho republic bos a . - . . 
governor ajipointod by the e.\cciitivo, and an ad- 
miustrativo council, whoso menibors are chosen by - 
popular vote. The judicial jmwer is vested in a ' ** 

high court and many subordinate courts. There are three civil 
courts for ordinary and two for commonual cases; one for cases 
allecting the Treasury; two criminal courts, besides })oUce and 
local courts. The administration of justice, however, is in a 
lamontablo condition. Oinic is practically unchecked, and 
murder and violence arc comiiion. I'lio ctivil courts are little 
better than the criminal, and corruption exists in every 
branch. 

Education is much noglcctc-d, and the juiblic school system is 
ineffic.icnt. The attendance of children at the schools is small, 
and tho instruction they receive is a smattering of - . 
superficial knowledge, of little use to them in after- 
life, and worthless in the foruiatioii of character. In 1900 the 
numlxir of public schools was .^71, with 52,474 ]mpils. Of j>rivate 
schools there were 344, with an attendance of 22,267. Thus the 
attendance at public and privatcj scliools combined is only equal 
to 8 per cent, of tho total })f>puhitioii, as com pared with 21 per 
cent, in the United Kingdom, ami 23 per cent, in the United 
States. The inimher of teachers employed in the public scliools 
w^as 242 male and 889 female. Tho cost per juipil was 814*51, 
or about i:3 sterling. There is a school of arts, with, in 1900, 
157 students. At the University of Montevideo in 1900, 233 
students w'ore matriculated. 

Of the national revenue nearly two-tliiids is derived from 
customs duties, taxes being levied also on real estate, licences, 
tobae.co, stamped jiiipor, and in otlier W'ays. More 
than half tho expenditure goes to meet debt charges, 

W'hile government, internal development, and (lefenco absorb 
most of the remainder. The receijits for the years specifud 
were as follows, Uruguayan dollars being converted into sterling 
at the par value, 4 ‘7=£1 ; — 


Wars. 

Tk'SPnuo. 

Y ears. 

Revenue. 

1894-1895 

£3,403,324 

1897-1898 

£3,213,180 

1895-1896 

3,606,273 

1898-1899 

1 3,351,000 

1 3,236,300 

1896-1897 

3,319,748 

1899-1900 


Of expenditure for these years tlusro is no authoritative statemont. 
The estimated revenue and expenditure for the year 1901-02 
balanced at 816,160,000, or £3,439,500. In 1891, when the 
debt of tile republic amounted to 887,789,973, or about 
£18,678,710, the Government suspciuled payment of interest, and 
an arrangement was made w'itli the bondholders. A now' con- 
solidated debt of £20,500,000 was issued at jier c<*nt. interest, 
and, as security for [>aymcrit of interest, 4.5 per cent, of the 
customs receipts at Montevideo was assigned. At tho same 
time the interest guaraiiteefl to the railway companies was 
reduced from 7 to 3^ }»er eent. In 1896 a 5 iHjr cent, loan of 
£1,667,000 w'as issued, and in otlnu- ways tli<» debt has increased, 
so that on 31 st Dectember 1901 it stood as follows ; — 

External debt 890,196,380 

Iiitonial debt 22,193,282 

International debt 3,414,625 

8124,803,287 
= £26,554,000 

In 1901-02 the annual debt charge amounted to 89,036,420, 
or about £1,023,000. 

Ill recent years the progress of agriculture has been fairly 
satisfactory. In 188.5 Uruguay imjjorted most of her breadstutfs; 
now, not only are wheat and maize grown in 
suAicieiit quantities to meet the h»cal demantl, but 
a surplus is annually available for ex])ort. Land for 
farming purposes is expensive, and wages are high, leaving 
small profit, unless it happens that a man, with his family to 
assist him, works his ow’ii land. 'J'he fmmiers arc chieily Italians, 
Canary Islanders, and Frenchmen. The export of grain and 
flour auring the six years 1896 to 1900 was 
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Year. 

Wheat. 

Floor. 

Maize. 


Tons. 

Tons. 

Tons. 

1896 

6,390 

17,714 

89.895 

1897 

12,548 

11,464 

1,377 

1898 

77,231 

11,296 

12,576 

1899 

62,673 

20,726 

10,926 

1900 

39,871 

18,128 

485 


Since 1890 the cultivation of the grape and the manufacture 
of wine have considerably extended, esiKiciallj^ in the neigh- 
bourhood of Salto. The number of vineyards in 1898 was 824 ; 
the produce ciisjMjsud of was returned as 4,498,900 lb of griMtes 
sold as iVcsli fruit, and 11,786,000 lb made into wine. The 
quantity of wine luanufacturtid was 710,100 gallons of red and 
27,200 gallons of w'hite. Grape alcohol to the amount of 5820 
callous, and 2000 gallons of wine alcohol, were also produced. 
The oliv(;-i)lantijig industry is becoming important ; the trees 
thrive well, and the area dovolcd to their cultivation is annually 
increasing. 

Cattle-oreeding and sheep-farming, however, ai‘0 the principal 
industries in Uruguay.* In 1899 the number of cattle in the 
repu1)Uc; was 5,218,948, as shown by returns in the annual 
statistical niport. Tlio lands ai‘e admirably adapted for cattle- 
breeding ]m) puses, although nut capable of fattening animals. 
The cattle are destined chielly for the aalitdero establishmcuts for 
tlie i»reparation of ta&ojo, or jeiked beef, for the Brazilian and 
Cuban markets, and for the Liebig fwitory, where very large 
quantities of extract of meat are prejtarud for the European trade. 
The total number of aiiimals slaughtered in these estaDlishmenls 
in the seasou 1900 was 698,900. In the Houthern districts, 
whore the farmers are Europeans, the hr<'ed of cattle is being 
steadily impioved hy the iutrodueiion of Durliam and Hereford 
bulls. Dairy-fanning is making some px'Ogress, especially in tlm 
Swiss colony near San .lose. 

In 1899 Uruguay contained 15,111,739 sheep, and the industry 
of sheep-farming was in a very /lourishiiig condition. Uruguayan 
wool is favourably regarded in foreign markets, on account of the 
clean otate in which it is shl]q>ed, this being largely duo to the 
natural conditions of the laud and climate. In 1900 the (mantity 
of wool exported was 26.755 tons. The business of 8lii]»piug 
live sheep and frozen mutton luis not yet been attempted on 
a large S(;ale, owing j principally to the lack of facilities for loading 
at the port of MonUnideo or elsewbcrc. 

Minerals are known to exist in the northern section of tbu 
republic, and gold-mining is carried on to a small exbnt. At 
Cuhapiru some foreign ca])ital has bocii invested in mining 
undertakings, but not with very satisfactory results U}i to the 
present time. K,\pijrt opinions ha\o, however, been advanced 
stating that the gold-mining industry in Uruguay can be made 
to yieSl divi<lends when tlio wvu’k is coiuliiciccV under comjpciont 
direction. In 1S95 tlio output of gold was 1905 ounces ; in 1898, 
2102 ounces ; in 1900, 2290 ounces. The other minerals found 
are silver, copper, magne.sium, and lignite coal. 

The economic doveloi>mont of Uruguay has been retarded by 
the corruption of successive governments, by revolutionary out- 
breaks, by the seizure of farm stock, without adequate 
t^ommwoe, (jojup^jnsation, for the support of military forces, by 
the oonsoquencos of reckless borrowing and ovor-ti*ading in 1889 
and 1890, and also by the transference of commercial under- 
taking.s from Montevideo to lluenos Aires between 1890 and 
1897, on the opening of the harbour and docks at that port. 
The annual value of the imports and exports in 1889 and in later 
years (4 ‘7 dollars taken at £1) W’as as follows : — 


Year. 

TinporU. 

Exports, 

1889 . 

. £7,831.860 

£6,022, ISO 

1891 

. 4,037,110 

6,744,810 

1899 

. 5,458,000 

7,781,760 

poo . 

. 5,101,740 

8,267,600 

•1901 

. 6,040,800 

6,900,240 


The principal imports consist of machinery, textiles, and 
clothing, foofi substances and beverages, and uve-stuck. The 
chief exports are animal products, £5,660,900, and agricultural 
products, £355,200 in 1900. Of the imports, 27 i>er cent, in 
value are from Great Britain, 14 per cent, from Germany, and 
sni^ler proportions from France, Argentina, Italy, Spain, the 
United States, and Belgium. Of the exports, Brazil takes 26 per 
cent., Belgium 17 per cent., and France 16 per obnt. Trade is 
controlled by foreigners, the British being ))rominent in banking, 
tinanoe, railway work, and the higher branches of conmierce ; 
Spaniards, Italians, and French in the wholesale and retail trade. 
Uruguayans find an insignificant plaoe in eommeroe. The foreign 
trade passes niaiiily through Montevideo, wliere the port it being 
improved. Maldonado is the only deep-water jiort. 


At Montevideo in 1900 there entered from abroad 1206 veaaela 
of 2,318,954 aggregate tonnage, and cleared 1038 of 2,052,723 
tons. In the coasting trade 2020 vessels of 507,110 sMimoimw 
tons entered and 2063 of 508,986 tons cleared at 
the jiort. The mercantile shipping of the repubUo in 
the same year consisted of 23 steamers aggregating 
7036 tons net, and 58 soiling vessels of 15,848 tons. 

The rivers and streams bcbmging to or bordering on the re- 
public supply easy means of communication. There are about 
2240 miles of national road, besides departmental roads. Tlie 
railways have a length of 1080 miles open for traffic, and 155 
miles W'ere under construction in 1899. At* the end of 1898 the 
capital outlay on tl)e railways amounted to £11,150,857, of which 
£6,750,000, representing 882 miles, had a Government guarantee 
of 34 per cent. There are 100 miles of tramway in oneratioa. 
In 1900 tlxere were 692 post offices, through which altogotlier 
11,124,500 letters and postcards passed during the year. The 
telegraph linos liaxl a length of 4598 miles (including 1058 miles 
of railway telegraph) ; tliey were served by 101 offices, through 
which passed 397,493 niessHgcs. In the same year there w'ore 
two telephone coui])anies, wi^ altogether 9824 miles of wire and 
3968 subscribers. 

The Bank ol‘ tlte Republic was established in 1896 w'ith a 
nominal cajdtal of $12,000,000, and in 1899 it received the 
right to issue furtlior shares amounting to $5,000,000. 

Its nolo issue, $5,034,426 in 1900, may not exceed 
the value of half the subscribed capital. There are S other 
banks of issue with an aggregate capital of $8,070,000, and 
there arc 4 foreign banks. 

Tliero is no Uruguayan gold coin in circulation, but the 
theoretical monetary unit is the gold })eso nacional, weighing 
1‘697 grammes, *917 fine. The silver peso w'cighs 25 grammes, 
*900 fine. The silver in circulation is estimated at 2,000,000 
pesos. 

The metric system of weights and measures has been officially 
adopted, but the old Spanish system is still in general use. 


AiTTUoniTiKs.— 'AuKKcsriNE, Vtcioii. Eiatoria del Uruguay. 
Montevideo, 1892.— Akaeju, Oukstes. Coiupeudio de la Geo- 
grafia EacioimL Montevideo, 1894. — Ramon Lopez Lomba. 
La Ktpnblica Oriental dal Uruguay, Montevideo, 1884.— JuLto 
Silva y Antuna. Coimrcio Kxterior de la liepuhliea Oreintvd 
del Uruguay, Anos 1887 a 1894. Montevideo, 1895.— Mitlhali^ 
M. G, and E. T. llandhooh of the Miver I*latc, London, 1892. — 
Rovstan, Honors, and UAna, C. M. dk. La Jiepubliea Oriental 
del Ut'uguay en la ExpoHdon Universal Colombiano de Chicago, 
Montevideo, 1893. — De Saint-Koix, (Ionite. La R6puhlique 
Oriental e de V Uruguay, Varis, 1892.— A' an Buuvssel, Ernest. 
La JlCpuhlique OrieiUale de V Uruguay, Bruxelles, 1889. — Anuario 
Ih’vwgrajieu de la Ecpublira Oriental del Uruguay, Montevideo. 
’—Atmario EstadisHco de la Jiepubliea Oriental del Uruguay, 
Montevideo. — Handbook of Urngu-ay, Bureau of the American 
Ropublies, Washington, 1892. — United Slat.es Consular Jieports, 
Washington. — Jtritisk Foreign Ojfice JXplomatic and Consular 
JtejMjrts. London. — J'he Uruguay Jicjmhlic : Territory and Con- 
ditions. Keiniiited by authority of the Coubul- General of 
Uruguay. Loudon, 1888. 


Recent History, — Tlic history of Uruguay betweea 
1875 and 1900 was the history of revolutions and con- 
spiracies, of bloodshi'd and anarchy, tlio struggle of one 
side to obtain possession of the administration and of 
the other to defend themselves against these aggressive 
movements. The two great political factors for generar 
tions past have been the Colorados and the Blailoos. 
So far as political principles arc concerned, there is small 
difference between tliem. Men are Colorados or Blancos 
Inicause their fathers and grandfathers were so before 
them, and not from any political convictions. The 

Colorados have held possession of the Government for 
many years, and it hhs lieen on account of the attempts 
of the Blancos to oust them from oflTice that the country 
has been plunged into a series of revolutions. It should 
be stated, however, that the military clement has been 
at the bottom of many of the conspiracies to compel 
this or that President to resign in order that his place 
might be filled by somebody more amenable to the 

demands of the army for additional preferment and a 

larger share in the official plunder pertaining to the 

administration. 

In 1875 General Latorre headed a conspiracy against 
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President Ellauri, overthrew the administration, and 
obtained the resignation of the President. General 
Latorre then plac^ Dr Varela in power as dictator, but 
afterwards became dissatisfied with this arrangement. On 
8th March 1876 he deposed Varela and proclaimed him- 
self dictator. In the following year Latorre caused 
himself to he elected President, but political unrest in 
all sections of the republic made his position untenable, 
and he resigned office in March 1880. The president 
of the senate, Dr Vidal, nominally administered the 
Government for two years, when General Santos, who 
practically had held the real power, became President. 
His administration was so vicious and tyrannical that the 
Opi)Osition organized a revolutionary movement through- 
out the country. Their forces, however, were 8uri)rised by 
the Government troops at Quebracho, on the llio Negro, 
and totally defeated. Ultimately the Colorados them- 
selves determined that Santos should be deprived of his 
power, and a decree exiled him from the country. During 
his aflministration the national revenues were plundered 
to supply him with the means of extravagant living, and 
there was no attempt at government according to the 
constitution of the republic. The Colorados noAV placed 
General Tajea in power as President, the practical direction 
of the administration being in the hands of Dr Julio 
Herrera y Obes. In March 1890 General Tajes handed 
over the Presidency to Dr Herrera y Obes, a clever 
but unscrupulous man, who filled every official jK)8t 
with his own friends vdthout any regard for their 
capacity to discharge the duties allotted to them. Ho 
also took care that none but supporters of himself 
should be returned to the Chamber of Representatives, 
thus stilling all opposition to the offic/ial corruption 
which prevailed. Meanwhile the Blancos were re- 

organizing in order to be in a position to strike when 
the opportunity offered. In 1891, in (!onsc(iuence of the 
corrupt administration, President Herrera y Olnis was | 
obliged to suspend the service of the public debt and 
make arrangements by which the bondholders accepted 
a very much rediujed rate of interest. The country 
was at this period, to all intents and puri)oses, con- 
ducted as if it wore tlie private estate of the President. 
No accounts of revenue or expenditure were vouchsafed 
to the public, and Congress authorized any measures 
Herrera y Obes thought fit to propose. In 1894 

the Colorados nominated Sefior Idiarte Borda for the 
Presidency. 

Sehor Borda at first gave the impression of being 
inclined to make a determined attempt to resjHJct 
civil rights and honestly discharge the duties of his 
office. Before long, however, it was clear tliat the evil 
influences surrounding him had caused a change in his 
attitude. Corruption was as marked as under the preced- 
ing regime. The Blancos, using the fraudulent elections 
in 1896 as a pretext, now broke out in armed revolt 
under the leadership of Aparicio Saraiva. The President 
made no attempt to conciliate them, and in March 1897 
a body of Government troops suffered a reverse. All 
this added greatly to the prestige of the revolt, and 
discontent liegan to spread rapidly through the country. 
On 25th August 1897 President Borda attended a Te 
Deuin at the cathedral in Montevideo. As he was walking 
through the crowded square in which the cathedral stands 
a man named Arredondo fired at and killed him. Arre- 
dondo was tried at the end of July 1899 and sentenced 
to two years' imprisonment. The defence was that the 
murder was a political offence, and therefore not punish- 
aUe as an ordinary case of assassination for purposes 
of revenge or other personal motives. 

The president of the senate, Seuor Juan Cuestas, in 
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accordance with the terms of the constitution, assumed 
the duties of President of the Republic after the death of 
Idiarte Borda. No sooner was the new chief magistrate 
installed in office than he set about making some agree- 
ment with the insurgents in order to restore peace. 
Ultimately it was arranged that hostilities should cease 
on the conditions that representation of the Blancos was 
allowed in Congress from certain specified districts where 
they were known to predominate as regards eligible 
voters ; that a certain numlx^r of tlie jefes j)oltticos should 
be nominated from the Blancos; that free pardon be 
extended to all who had ta,ken part in tht? revolt ; that a 
sufficient sum in money be advanced to allow the settle- 
ment of the ex]^)ense8 contracted by the insurgents ; and 
that the electoral law be reformed on a basis allowing the 
people* to take part freely in the elections for the Chamber 
of Representatives. Tlicsi^ terms were a( cepted by Congress, 
and the insurrection thus came to an end. It must be 
noted, how'ever, that the Blancos 0}>enl y stated that they 
intended to continue organizing in order to aecomplui 
their object of turning the Colorados out of office by 
force of arms. 

The task now beforo rresident Cuestas was a difficult 
one. It was necessary to reduce the chaotic condition of 
the administration to something approaching order. The 
military element bt^gan to find themselves shorn of many 
of tho privileges they had formerly enjoyed, and civil 
officials were no longer allowed the freedom in their 
di^partments that in former clays had permitted corrupt 
practices with impunity. In February 1898 President 
Cuestas, finding that the attitude of Congress tended to 
provoke another revnlutionary outbreak on the part of the 
Blancos, de.termined upon strong measures to maintain 
peace. On the 10th of February he assumed dictatorial 
powders, dissolved the Chambers, and 8ust.)ended all con- 
stitutional guarantees. in normal circumstances the 
I Presidential electior should have, been held on 1st March 
1898, but it was im])OBsil>lc in consequence of the action 
taken by Hehor Chicstas. In the following year Congress 
was convoked in February, President Cuestas then resign- 
ing his office, and Iwing re eUicted to the Presidency on 
1st March 1899. (w. w. r.; i. p. a. r.; c. b. a.) 

Uruguay River. See Plate River. 

Uryupinaf a Cossack village of J^i.ssia, chief town 
of a district in the proviiH^s of the Don Ctjssacks, on the 
left bank of the river Khoper, 2.T1 miles by lail from 
Tsaritsyn. It has a groat fair for catth*, hides, and 
sheepskins, which are exported, and all sorts of manu- 
factured goods, w’^hich are impoiii d ; it is estimated that 
the turnover at this fair is not lc.s.s th in from JCC00,000 
to £l,000,00f). A crmsidcrable trade is also carried 
on in grain and animal products. Population (1897), 
9612. 

Ushak, a tewn of Asia Minor, altitude 3160 feet, 
in the Kutaya aanjak of the Brusti vilayt*t, situated in a 
fertile district, on a tributary of the Menderc, and con- 
nected with Smyrna and Konia by rail. It is noted for 
its heavy pile carpets, khali, known as Turkey carpets.” 
Thf* Oriental character of the carpets has hetMi almost 
destroyed by the ad(»ption »)f aniline dyes and the. intro- 
duction of Wiistern patterns. The town has a trade in 
valonca, cereals, and opium. The population consists of 
9000 Moslems and 2000 Christians. 

Uskf ThonnaS (died 1 388), is a name which w^s 
first added to the history of English literature in 1897 
by Mr Henry Bradley’s discovery tliat y’Ac Tentmient 
of Love-y an important prose work hitli(jrtf» attributed to 
Chaucer, bore in the initial letters of its cliapters a 
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BtatemoDt of authorship—” Margaret of virtue, have mercy 
on thine Usk.” By the light of this perception, various 
autobiographical stateinonts became luminous, and there 
remain^ no possible doubt that the author was Thomas 
Usk, who was clerk of the closet to John of Northampton 
when he was mayor of London from 1381 to 1383. In 
July 1384 Usk was seized and put in prison, but was 
released on jiromise of bringing charges against the mayor. 
Usk had no wish to bo what he called *‘a stinlang 
martyr,’* and he freely i>roduced evidence which sent 
John of Northampton to gaol. For this he was not 
forgiven by the Duke of Gloucester’s party, although he 
continued to hold coniidential posts in London until 
the close of 138G, when he was apjiointed sub-sheriff of 
Middlesex. But he fell with the king, in the triumph of 
the Duke of Gloucester, and on the 3rd of February 1388, 
Usk, among others, was tried for treason and condemned. 
Ho was sentenced “to be drawn, hung, and beheaded, 
and that his head sh(»uld be set up over Newgate.” 
Higdon gives a horrid description of his execution, 
which occurred on the 4th of March 1388, in circum- 
stances of rude barbarity ; it took thirty blow'S of a sword 
to sever Usk’s head from his shoulders. Professor Skeat 
has shown that the date of his book must be about 1387, 
for in it he reviews the incidents of his career, including 
the odd facts that, after his hrst imprisonment in 1384, 
ho challenged any one who “contraried” his “saws” — 
that is to say, denied his allegations, to hght, but that no 
one took U[> his wager of battle. From 1381 to 1383, 
while Chaucer was com])troller of dustoins, Usk w*as 
collector, and tliey were doubtless acquainted. In The 
Testament of Love^ the god is made to praise “ mine own 
true servant, the noble philosophical poet in English,” 
who had composed “a treatise of my servant Troilus.” 
Usk had at one time been a Lollard, but in prison he 
submitted to the Church and thought he was forgiven. 
His solitary work is remarkable, and the most elaborate 
production in original English prose which the end of 
the 14 th century has bequeathed to us. It is, however, 
excessively tedious, and of its obscurity and dulness a 
very amusing proof is given by the fact that succes- 
sive editors — and even Mr l^radley and Professor Skeat 
— did not discover till too late that the leaves of the 
original MS. had been sliufflod and the body of the 
treatissn^ misarrangod. No MS. of The Testament of 
Love has been preserved ; it was first printed by Thynne 
in 1532. In 1897 Professor Skeat, with cancelled sheets 
to cover the unlucky mistake above referred to, issued a 
revised and annotated text in his Chaucerian and other 
Pieces, (k. g.) 

Uskub, chief town and seat of government of the 
province (vilayet) of Kossovo, Turkey, comprising all 
North Albiinia. It has a population of 40,000, of 
whom about two-thirds are Albanian Mahommedana. 
The population has doubled since 1875, owing to the 
stimulus which trade has derived from the two railways, 
by one .of which Uskub is connected with Mitrovitza, 
and by the other with Servia on the one hand and 
Salonica on the other. The imiK>rt8 (valued at £386,200 
in 1900) consist principally of metals, woollen and cotton 
piece-goods, soap, leather, «kc. The district produces and 
esqmrta opium, cereals, fruits, tobacco, skins, and silk. 
Sericulture, under the encouragement extended to it by 
the Administration of the Public Debt, is increasing year 
by year, as it also is in the adjacent vilayets of Monastir 
and Salonica. Uskub also exports homed cattle and 
sheep. The butchers of Constantinople take annually 
over 200,000 head of these sheep. The total exi)ort trade 
was valued at £529,100 in 1900. The vilayet of Kossovo 


has considerable mineral resources, but the Government 
does nothing to promote their development. Its pastoral 
industry is ctill very far from having attained full growth. 
It is capable of much further expansion owing to the wide 
extent of pasture-land in the province, and to a fluvial 
system which makes water everywhere abundant. 

Ust^ByelOkalitvenskayav a Cossack village 
of Russia, in the province of the Don Cossacks, at the 
junction of the northern Donets with the Kalitva. Quarries 
of good sandstone (Chalk), largely used for buildings, are 
close by, and there is a lively trade in grain and cattle. 
Population (1897), 18,039. 

Ust-Kamenogrorskf a district town of Russian 
Central Asia, in the province and 135 miles south-east 
of the town of Somii>alatinBk, on the right bank of the 
Irtysh, at its junction with the Ulba, and on the highway 
to Bukhtarma. It is a prairie town that has grown 
rajndly, on account of the development of trade in cattle 
and various raw products. Population (1897), 8968. 

Ust-Khoperskayaf a Cossack village of Russia, 
in the province of the Don Cossacks, at the junction of 
the Khoper with the Don. It is an agricultural town, and 
carries on an active trade in grain and cattle. Popu- 
lation (1897), 12,324. 

Ust-Modvyeditsai a Cossack village of Russia, 
in the province of the Don Cossacks, of one of the districts 
of which it is the chief town, on the right bank of the 
Don, near its confluence with the Medvyeditsa, 63 miles 
from the Tsaritsyn railway station, Sebryakovo. Its 
trade in grain, formerly very active, has decreased, but 
its fairs have still importance for trade in horses and 
cattle. There is a military technical school. Population 
(1897), 15,999. 

Ustyuff Velikiyp a district town of Russia, in 
the government of Vologda, 303 miles from the capital 
of the province, on the navigable Sukhora river, near its 
junction with the Yug. It carries on an active trade in 
corn, hemp, flax, bristles, and butter, which it exports. 
Its two yearly fairs are very animated, and the movement 
of the j)ort is rej>rcsente(i by some 350 vessels (about 
20,000 tons) and over 200 rafts (3500 tons) entering, 
and as many vessels leaving. It has a gymnasium for 
girls, and two middle schools, and is well provided with 
primary schools. Its artisans are famous for their 
jewellery, for engraving upon silver, and the fabrica- 
tion of boxes with secret locks. Population (1897), 
11,309. 

Utahp a western state of the American Union. The 
progress of the state during the closing decade of the 19th 
century was both rapid and substantial. In 1880 the 
population was 143,963 ; in 1890 it was 207,905, of 
whom j)robably four-fifths were Mormons and nearly 
one-third of foreign birth. The population in 1900 was 
276,749, of whom about two-thirds were Mormon. Of 
the total ])opulation 141,687 (51*2 per cent.) were males 
and 135,062 (48*8 i>er cent.) females ; 222,972 were native- 
born and 53,777 (19*4 per cent.) foreign-born ; 272,465 
were white and 4284 (1*5 per cent.) coloured, of whom 
672 were negroes, 572 Chinese, 417 Japanese, and 2623 
Indians. The gain in population for the decade 1890- 
1900 was 33*1 per cent., as compared with 44*4 |)er cent, 
for the ten years preceding. 

The total land surface of Utah is approximately 82,190 
square miles, so that the density of population was, in 
1890, 2*5, and in 1900, 3*4 persons to square mile. 
There were, in 1900, 66 incorporated cities and towns, of 
which 18 had more than 2000 inhabitants, 4 had more 
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than 6000, namely, Salt Lake Oily with 53,531, Ogdon 
with 16,313, Provo City with 6186, and Logan with 
5451 inhabitants. 

PMiiaU History: ths Mormon Question^-^Yvom tho sottlenieut 
of the Territoiy to 1890, the People's jMirty, composed of members 
of the Mormon Church, had entire Political control. During 
this period the Liberal party, comjposed of Gentiles and apostate 
Mormons, had been constantly gaming in strength, and in 1889 
and 1890 they elected the mayors of O^en and Salt Lake, 
and also secured control of the public sdiools in these cities. 
On 24th September 1890 President Woodrufl’ of the Mormon 
Church issued the celebrated Anti-Polygamy Manifesto, in which 
ho said : ** We are not teaching polygamy or jdural marnagc, nor 
permitting any person to enter into its practice. . . . And 1 now 
publicly declare that my advice to the Latter Day Saints is to refrain 
from contracting any marriage forbidden by the law of the land.” 
This was read to the Mormon Conference, 6th October 1890, and 
by it unanimously sustained, on the motion of Lorenso Snow (at 
tnat time president of the quorum, and on the death of President 
Woodruff, 2nd September 1898, elected President of the Monnoii 
Church), in those words: “I move that, recognizing Wilfoi-d 
Woodruff as tho president of the Church of .lesus Christ of Latter 
Day i^ints, and the only man on tho eartli at the present time 
who holds the keys of the sealing ordinances, wo coiisiucr him fully 
authorized by virtue of his position to issue the manifesto wliich 
has been read in our hearing, and which is dated September tw’oiity * 
foun^, 1890, and tliat as a church in general conference assembled, 
we accept his declaration concerning ])lural marriage as authori- 
tative and binding.” This was accepted by the Gentile element 
as having been made in good faith, and as being the lieginning of 
the end of the strife which had existed for yeara. Accordingly, 
the Liberal and People’s parties were disbanded in 1893, and the 
two gi^t national political parties organized in place thereof. 
Following these events, a petition was presented to the President 
of the United States by the authorities of the Mormon Church, 
asking amnesty and a removal of the political disabilities which 
had Men put by Congress ujion the Mormon people. This petition 
was endorsed by the Governor of tho Territory and by the Chief 
Justice of the United States Court. On 4th January 1893 Presi- 
dent Hamson Issued his proclamation granting *'fuU mrdon to all 
I^rsons liable to the penalties of the Tneker-Edmunas Act, who, 
since Ist ISfoveiiibcr 1890, have abstained from unlawful cohabita- 
tion, but upon the express condition that they shall in the future 
faithfully ooey tho laws of tho United States hereinbefore named, 
and not otherwise.” During the years 1885-95 much personal and 
real preMrty boloiiging to the Mormon Church had Insen escheated 
to the United States. This action was not instigated by the 
Gentiles — in fact, it was editorially o[)])Osed by the loading 
Gentile nowspai)er. It was the result of un Act of Congress 
designed to check the growing practice of unlawful cohabita- 
tion. After the manifesto was issued, this escheated property 
was returned to the Mormon Church with the hearty approval of 
the Gentiles. 

Admission to SUUehood: Jtecanl Events . — ^Two projiositions looking 
to the future good of the Territory w’ere advocated. Home Rule 
was suggested by the Democrat ana Statehood by the Kcimblican 
{larty. In 1895 Congress passed an enabling Act, under wnicli the 
constitution was prepared and adopted by tho people. This con- 
stitution, in its thira article, provides that polygamy sliall be for 
ever prohibited, and, in addition, that this paiticular article shall 
never be repealed, except by tho consent of tho United States and 
the people of tho state.^’ It also gives tho right of suffrage to 
women. In the autumn of 1895 the entire Repmdican state ticket 
WM elected. By proclamation of tho Presiaent, Utah was ad- 
mitted to the Union as the forty -iifth state on 4th Januaiy 
1896. One of tlio first acts of the Legislature was to declare 
legitimate all children bom of iKilygamons marriages prior to 4th 
Jannaiy 1896, thus enabling tneni to inherit from their fathers 
under the law. 

About this time it was alleged, as had been frequently the case, 
that the Mormon Church was dictating to its members in iiolitical 
matters. The ground for the charge was a regulation of the Mor- 
mon Church that members holding offices of responsibility in the 
Church who desired political offices should take counsel of the 
Church authorities and receive permission before becoming 
candidates. For failing to do this an apostle, wlio was a Demo- 
eratio candidate for tho United States Senate in 1897, w^as deprived 
of his apostleship and all offices in tho Church. This ohaige of 
dictation was promptly denied by the first Presidency (consisting 
tho President and his two counsellors) in a manifesto presented 
the Conferonoe in April 1896, which wras conhmied ny a vote 
of the Conference, thus committing the Church. With this 
declaration all public strife between Gentiles and Mormons 
^^*wd, mutual good-feeling prevailed, and the state continued 
w grow and prosper. In 1897 the Jubilee Festival, oommemorat- 
uig the coming of the Pioneers, was observed with the greatest 
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enthusiasm. Gentiles and Mormons vied with each other in making 
it a success. This harmony continued until 1898, when a Momion, 
B. H. Roberts, who had Wn elected to the Natiomd House of 
^presciitatives by tho Democrats, was publicly charged with living 
in unlawful cohabitation with three wives, one of whom had been 
taken since the premulgation of the manifesto. Certain ofiicials 
of tho Mormon Church w'ero also chaiged with the same offence 
and were arrested. Some pleaded guilty, and were fined ; otliers 
pieced not guilty, and wore tried and convicted. The chaige 
agidnst the member of Congiess aroused the opposition of the 
entire countiy. By an overwhelming majority ho was refused a 
seat in Congress. Tho vacancy was filled by th«* election of 
another Mormon, and the agitations relative to Moimonii^m ceasiKl. 
On the return of the excluded member he was indicted for unlawful 
cohabitation, and on an agreed statement of the facts llie case was 
submitted to the jury. A veidict of guilty was returned and a fine 
was imposed. On a technicality the case was a}>]K‘alcd to tlic 
Supreme Court and aftw^’avds dismissed because of a decision in 
a similar case, which would have meant a reversal of the decision 
of the lower court in this case. 

In the Presidential election of 1896 Mr McKinley (Republican) 
received 13,484 votes, and Mr Biyan (Democrat) 64,517 votes. 
In tho Presidential election of 1900 the same candidates received 
respectively 47,139 and 45,006 votes. 

From 1867 onwanls parochial schools had been established in a 
number of towns by the Episcopal Church and by several otlier 
Christian denominations. They trained a number of 
young people in habits of independent thinking, us is 
evidenced at each election by the Inde))endcnt vote, 
and thus premred the way for the adoption of a nnuc advanced 
system of public instniction. In 1890 they weje su))ersedcd by 
a public Bciiool system. The newly elected public school boards 
entered tijK)n a vigorous j^licy of administration, excluding all 
sectarian instruction, and securing the best tenclicrs to be found. 
New, largo, and convenient school buildings were erected throughout 
the Territory, and the 2 »Poplc took a keen interest in public school 
education. In 1900 there weie 659 schools with 1395 teachers, 
and more than 70,000 children were in attendance. In 1900 the 
number of iiersons of stdiool ago (fiv<* to twenty years inclusive) 
was 106,518; and out of 67,172 adult males 2470 (3‘7 percent.) 
were illiterate (unable to write). 

The State University, agricultural college, normal school, and 
scliool of mines, sui»portea by toxation, and aided by generous 
legislative grants, have a teaching staff of 60, and un attendance 
of upwards of 1000 students. The state reform school is situated 
at Ogden, and the asylum for the care of the insane at Provo City. 

The year 1890, which brought the anti -polygamy manifesto and 
tho i»ublic s(;hool system, brought also a very dockb*d industrial 
rerival. Real estate advanced in jn'icc, and in the larger w ^ 
towns numerous public and j)rivate imjnovements were 
made. Tho chief business of the state, apart from agriculture, is 
mining. In 1899 the export value of the i»recious metals was 
$12,000,000, that of gold being $3,600,000. Coal mining has 
giwn to be a very iiiijiorttint industry. The outiait of 860,000 
tons in 1899 was an increase, of nearly 50 per cent, over that of 
1898. The mining of lead has also increased to sucli oB extf‘nt 
that in 1899 the oiitimt was 13 per cent, of ilie total output of tho 
United States. In 1894 official statistics showed lliat there were 
3i million acres of irrigable land in the state, and that there were 
some 600,000 acres under cultivation. These lands are divided into 
small farms owned largely by c?oiitented and prospeiuiis Mormon 
farmers. Only 11 l)er cent, of*^ these fai rns were at that time subject 
to moiigage indebtedness. There has also been a steady and 
decided increase in the value of eattle, Blieeji, and hogs. The chief 
agi'iuultural j>roducts are alfalfa, wheat, (»atN, and bailey. The 
sugar-beet industry has greatly develojied. Two large sugar fac- 
tories have been erected at llchi and at Ogden. Canneries for 
fruits and vegetables (numbering eight in 1900), as well as many 
small factories of different kinas, have been built. The manu- 
factures of the state are largely an outgiow’th of its agricMiltiiral 
development. Under the head of “flouring and prist mill pro- 
ducts ’’ 80 establishments were reiKirted in 1900, with a ca^atai of 
$1,101,885 and i)roduct8 valued at $1,829,840 ; under “beet sugar 
and molassiis,” 3 establishments, with a capital of $1,789,370 and 
products of $1,037,355 ; under “cheese, butter, and condensed milk 
(factoiy product),” 67 establishments, with a capital of $269,247 
and products of $713, 889. 

Finanres, dr. — In 1880 the Tenitory had no bonded indebtedness ; 
in 1900 the bonded indcbtcrincss was put at $900,000, which 
w'os used for state improvements. In 1885 the yiilue of the tax- 
able property of the state was placed at 36 millioji dollars ; in 
1900, at a very lowr valuation, it amounted to 100 million dollars, 
liie tax levy for state pur|K)seB in 1900 was five mills on the dollar ; 
that for the maintenance of state educational institutions was three 
n dl!". In 1900 there were 29 national and state Imnks, with a 
combined capital of $2,066,800 and deiKwits amounting to 
$12,408,154. The total clearings of Salt Lake City in 1900 
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were $120,790,250. The inoreaBe in the sale of real estate in 
sui t. T^V« City in the same year was 11 million dollars. In 1890 
1090 miles and in 1900 1600 miles of railway were in operation. 

(a. Lk.) 

UtHkAITiandi or Ootaoamund, a town of British 
India, administrative headquarters of the Nilgiris district 
in Madras, 32 miles by road from the Mettapolliem station 
on the Madras Railway. Population (1881), 12,335 ; 
(1891), 13,991; municipal income (1897-98), Rs.2,40,050. 
It is the principal sanitarium of southern India, and 
summer headquarters of the Madras Government, and is 
placed on a jilateau about 7230 feet above the sea, with a 
fine artificial lake, and mountains rising to above 8000 
feet. The mean annual temperature is 58*, with a 
minimum of 38" in January and a maximum of 76" in 
May; average annual rainfall, 45 inches. The houses 
are scattered on the hillsides amid luxuriant gardens, and 
there are extensive carriage drives. In the neighbourhood 
are plantations of colfoe, tea, and cinchona. It is pro- 
posed to extend the rack railway on tlie metre gauge from 
Coonoor. There is a brewery, with an output of 200,000 
gallons a year, and two dairy farms. The Lawrence 
asylum for tlie children of European soldiers, founded 
in 1858, had 307 lioys and 65 girls in 1896-97 ; the 
Breeks momorial and Basel mission high schools had 151 
pupils in the same year. There are two printing-presses, 
one of which issues an English new^sj^aper. The library 
and reading-room has some 300 lueml^ers and an annual 
income of Rs.7660. 

Utica, a city of New York, U.S.A., capital of Oneida 
county, on the south bank of the Mohawk river, in the 
central part of the state, at an altitude of 410 feet. It 
is dividt^ into fifteou wards, is excellently paved, mainly 
with asphalt, has a fine water-supply, and is thoroughly 
sewered. Utica is w^ell provided wdth transportation facili- 
ties ; it is on the Erie canal, and has four railways — the 
Delawtire, Lackawanna, and Western ; the New York 
Central and Hudson River ; the New York, Ontario and 
W^estern ; and the West Shore, with linos in all directions. 
In 1900 there wore 733 manufacturing establishments, 
with a ttital capita.1 of $19,289,502. They employed 
10,759 hands, and the product was valuo<l at $19,550,850, 
The j)rincipal articles of manufacture, -with their values, 
were clothing, $2,585,927; steam fittings, $1,2*04,693; 
foundry and machine-shop pro<lucts, $1,101,820; hosiery 
and knitted goods and boots and shoes, $2,514,073. 
The assessed valuation of real and personal property in 
1900 was $41,108,660; the net debt was $672,911, and 
the rate of taxation $24.32 per $1000. The total income, 
exclusive of loans, was $897,641, and the expenditure for 
maintenance and oi)eratiou $690,192. Population (1890), 
44,007 ; (1900), 56,383, of whom 13,470 were foreign- 
born and 244 negroes. 

Utiel, a town of Spain, province of Valencia, to 
the north-west of Requena, and to the south of the 
Sierra of Alcdua, near the Rio Magro, with a station 
on thtf railw^ay from Valencia to Cuenca. The local 
brandies have some fame, and the surrounding country 
chiefly produces good wines, cereals, esparto grass, 
and sapan. There is a large parish church, and there 
are good primary scliools, a theatre, and bull-ring. 
Population (1897), 11,465. 

Utrschtf a Dutch province between Oelderland on 
the E., and North and South Holland on the W., the 
smallest of the eleven provinces in size, but the second in 
resjject of fertility of soil and density of population. The 
sandy and hilly land in the east of the province is (6 per 
cent.) uncultivated, yet the edge of this tract near the clay 


is sprinkled with thriving villages busied with agriculture 
and the rearing of stock — such as Amerongen, Leersnm, 
Doom, Driebergon, and Zeist. The flatter and more fertile 
region west of the Kromme Ryn and Vecht, north of the 
Oude Rijn, and east of 'the Vecht in the north-east of the 
province, supports a population of 100 to 200 i)er 
kilometre, against 50 to 100 in the east sandy district. 
This population is grouped in villages along the Vecht 
(Maarssen, Breukelen, Loenen, Vreeland), and small old 
towns on the Rhine and Hollandsche Yssel (Wyk-by- 
Duurstode, Ysselstein, Montfoort). The development of 
these towns is, however, rigorously limited by the rise of 
the capital, Utrecht, and the decay as waterways of the 
Rhine, Yssel, and Vecht. Population (1886), 212,454; 
(1901), 254,867. 

UtrOChty the capital of the above province, and 
the fourth town of Holland. It is an important rail- 
way junction, with two railway stations, 22 miles by rail 
south-south-east of Amsterdam. The town is not, how- 
ever, a commercial centre, as the Oude and Kromme Rijn, 
on which it is situated, are, though canalized, available 
only for small craft. The new^ waterway, moreover, 
from Amsterdam to the Lok (the Merwede canal) 
avoids Utrecht, although by means of the Keulscbe 
Vaart the town has a connexion with the Merwede. 
Its university (over 50 professors, 824 students, and a 
library of over 200,000 volumes) was in 1894 enlarged by 
a building in the Early Renaissance stylo. Its veteri- 
nary school is the only one in the kingdom. A meteoro- 
logical observatory has l)ecn set up near Utrecht in the 
village of Do Bildt. Population (1887), 79,166 ; (1901), 
114,194. 

UttarpCtrSli a town of British India, in the Hooghly 
district of Bengal, situated on the river Hooghly. Pojm- 
lation (1881), 5307 ; (1891), 6489. It is famous for the 
public library founded and endowed by Jai Krishna Muk- 
haiji, which is specially rich in books on local topography. 
There is an aided college, and a girls’ school supported by 
a native association. 

UttOXeterp a market town and parish, in the 
Burton parliamentary division of Staffordshire, England, 
15 miles north-east by east of Stafford by rail. Large 
works for the manufacture of agricultural implements 
employ over 400 men. It was in the market-place 
here that Dr Johnson stood hatless in the rain 
doing voluntary penance for disobedience to his father. 
A bas-relief commemorates the incident. Population 
(1901), 5133. 

Uxbrldffep an ancient borough and market town, 
in the Uxbridge imrliamentary division of Middlesex, 
l^mgland, with a station on a branch of the Great Western 
Railway. Since 1894 it has been governed by an urban 
district council Area, 862 acres. Population (1901), 
8585. 

Uz^S (Lat Ucetia), a town of France in the depart- 
ment of Gard, and capital of an arrondissement of the 
same name. It is beautifully situated on an eminence 
al)Ove the Alzon, on the Paris, Lyons, and Mediterranean 
Railway, 12 miles nortli-eaat of Nimes. It was an Episco- 
pal see from the 10th to the 17th century, when (in 
1611) its cathedral, remains of which are still to be seen, 
was destroyed. Uz^s has some fine medimval buildings, 
notably the palace (L4 Duch6), and a clock-tower (F^ne- 
Btrelle) ; also a statue of Admiral Brueys, who fell at the 
battle of the Nile. There are extensive manufactures of 
silk, and a lively trade in wine and olive-oiL Populattou 
(1901), 4060. 
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Yaalpens. See Bushmen. 

Vaccination is the term originally devised for 
A method of protective inoculation against small -pox, 
consisting in the intentional transference to the 
MMtwy* l> 0 ing of a disease of cattle called cow 

pox. The discovery of vaccination is duo to Dr Edward 
Jenner, at the time a country medical practitioner of 
Berkeley, in the vale of Gloucester, whose investigations 
were first published in 1798 in the form of a pamphlet 
•entitled An Inquiry into the Causes a'thd Effects of the 
Yarvolae Vacciim^ ic. Many years previously, while he 
was an apprentice to a medical man at Sodbury, near 
Bristol, his attention was directed to a belief, widely 
prevalent in Gloucestershire during the latter half of the 
18th century, that those persons who in the course of 
their employment on dairy farms happenetl to contract 
eow-pox were thereby protected from a subsequent attack 
of small-pox. In particular, his interest was aroused by 
a casual remark made by a young countrywoman who 
happened to come to the surgery one day for advice, and 
who, on hearing mention made of small-]:)ox, immediately 
volunteered the statement that she could not take the 
disease, as she had had cow-pox. On coming up to London 
in 1770, to finish his medical education, Jenner became a 
pupil of John Hunter, with wliom he frequently discussed 
the question of the possibility of obtaining protection 
against small-pox. On his return to his native village of 
Berkeley in 1773, to practise as a medical man, he took 
every opportunity of talking over and investigating the 
matter, but it was not until May 1796 that he actually 
began to make experiments. Ilis first case of vaccination 
was that of a boy eight years of age, whom he inoculated 
in the arm with cow-i>ox matter taken from a sore 
on the hand of a dairymaid, wlio had become infected 
with the disease by milking cows suffering from cow- 
pox. It was apparently not until 1798 that he made his 
first attempt to carry on a strain of lymph from arm to 
arm. In the spring of that year he inoculated a child 
with matter taken directly from the nipple of a cow, and 
from the resulting vesicle on the arm of the child first 
operated u|K»n, ho inoculated, or, as it may now bo more 
■correctly termed, “ vaccinated,” another. From this child 
several others were vaccinated. From one of these a 
fourth remove was successfully carried out, and finally a 
fifth. Four of these children were subsequently inoculated 
with small-pox — the “variolous test” — without result. 
The Bucceas of many such experiments, in his own hands 
and in those of his contemixirarios, led Jenner to express 
his belief — a mistaken one, as events have ])roved — that 
the protective influence of vaccination wo^d be found 
to last throughout the lifetime of the person operated on. 
Obviously he did not realize the fact that the data at his 
disposal were insufficient for the formation of an accurate 
judgment on this point, since time alone could prove the 
exact duration of the protection originally obtained. 
Subsequent experience has demonstrated that^ as has been 
well said by a writer in the Edvnhwryh “even 

after efficient vaccination a alow progress away from safety 
and towards danger is inevitable, and re-vaccination at 
least once after childhood is necessary if protection is to 
be maintained.” 

In applying to cow-pox the term “variohe vaccinm,” 
Jenner gave expression to his belief that this disease was 
resdity nothing more nor less than small-pox 
•# of the cow. But soon it was discovered that if 
there wore such a malady as “ small-pox of the 
^ satisfactorily 

demonstrated, a small-pox of the horse, which, 
•under the name of “grease,” was resorted to from time to 


time as a source of vaccine lymph. Jenner had, indeed, 
put forward the suggestion that “grease ” was a uecessar}* 
antecedent to cow-pox ; but even taking this term to have 
been used by him in the sense of horse-})ox, he was, in all 
probability, mistaken in his ossunqttion. At the some 
time, however, there can be little doubt that these two 
diseai^s are very closely allied, if indeed they bo not 
identical. As evidenco of a definite relationship between 
human small-pox and cow-pox, it may be mentioned that 
whereas, prior to the introduction of vaccination, epidemics 
of these disorders frequently arose concurrently, the so- 
called “ natural ” cow-pox luts now in great measure 
disa])peared. There is, moreover, no a})]>rociablc difi'erence 
in the minute anatomical a])pearances characteristic of the 
eruption following on inoculation of one or other of those 
two afiections in tlio human subject. But of far greater 
importance in this connexion are the results obtained by 
numerous observers who, in various parts of the world, 
and almost from the time of Jenner onwards, have set 
themselves the task of attempting, by exi>erimental 
methods, to solve the problem of th(3 true relationship of 
variola to vaccinia. As the ontcorno of this work it may 
now be definitely stated that smallpox lymjih, more 
especially, as the WTiter has shown, if obtained from the 
primary vesicle of a case of the inoculaU'd form of the 
disease, by passage through the system of the calf can be 
so altered in character as to become deprived of its power 
of causing a generalized eruption, while inducing at the 
site of inoculation a vesicle indistinguishable from a 
tyjncal vaccine vesicle; and, more important still, that 
when transferred again to man, it has by such treatment 
completely lost its former infectious character. Huch 
being the case, it may fairly be asserted that cow-fjox, or 
rather that artificially-inoculated form of the disease w^hich 
wo term vaccinia, is nothing more nor less than variola 
modified by transmission through the bovine animal. An 
outbreak of small-pox, indeed, may be turned to account 
for raising, by appro] iriato experimental methods, a fresh 
stock of vaccine lym]>h. 

There is much evidence to ])rovo that the results follow- 
ing on vaccination are duo to a specific^ contagium, and, 
moreover, that the particular micro-organism 
conccrneci is capable of existing, during one 
period of its life-cycle, in a resting or s])ore 
form, in which condition it is more resistant to the germi- 
cidal efibets of glycerine than is the case with non-s]>oring 
microl^es. Advantage is taken of this fact, in tlie melho<i 
devised by the writer, and now euj] Joyed (llioially in 
England, as also on the Continent and in America, for 
ensuring the bacteriological purity of vaccine lymjJi. Up 
to the present, unfortunately, no satisfnctory method has 
been discovered by which the micro-organism of vaccinia 
can be unfailingly cultivated on artificial media while still 
retaining its Bi)ecific properties. 

T)jc publication in 1896 of the final report of the Royal Com- 
mission on Vaccination, in which the various phasiis of the va(5cina- 
tion question are discussed on the basis of evidence ymedna- 
obtained from witnesses of all sliades of opinion during 
a period extending over no less than six yeais, con- „fgdoa 
siderably simplifies the task of dealing with this subject, 

Tlie Royal Commission, originally numbering fifteen 
members,* with tlie lute Lord Herschell as president, was ap- 
pointed in May 1889, the terms of reference being os follows : 
“To inquire and report as to— (1) The cfl'cct of vuccinaliun in 

* The original Conimissioners were — I/ml n(;rseh(;ll, C. Rradlaugh, 
Dr Bristowe, Dr Collins, Sir C. Dalrymplc, J. R. Dugdale, Q.C., Prof. 
M. Foster, Sir K H. Galsworthy, Sir Gnycr Hunter, J. llutchinson. 
Sir James Paget, J. A. Picton, Sir William Savory, S. Whitbread. F. 
Meadows White, Q.C. Mr Bradlaugh, Dr Bristowe, and Sir William 
Savory died during the progress of the inquiry. Only one of the 
vacancies thus caused was filled up, Mr J. A. Bright having been 
appointed on the death of Hr Bradlaugh. 

* S. IX. — 78 
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reducing the preralenoe of, and mortality from, amall-poiL (2) 
What means, other than vaccination, can be used for dimm- 
ishing the prevalence of small-pox ; and how far such^ means 
ooula be reued on in place of vaccinationt (8) The objections 
made to vaccination on the ground of injurious effects all^^ 
to result therefrom ; and the nature and extent of any ii^jtnous 
effects which do, in foot, so result* (4) Whether any, and, if so, 
what moans should be adopted for preventing or lessening the ill 
effects, if any, resulting from vaccination ; and whether, and, if so, 
by what moans, vaccination with animal vaccine should be further 
facilitated os a part of public vaccination. (6) Whether any altera- 
tions should be made in the arrangements and proceedings for 
securing the porformaiico of vaccination, and, in particular, m the 
provisions of tho Vaccination Acts with respect to prosecutions for 
non-compliance with tho law," 

Tho evidence given before the Royid Oommission was published 
at intervals in a series of Blue-booics, but, as stated, it was not 
until August 1896 that the final report made its app^raiice. As 
regards Uie cflect of vaccination in reducing the prevalence of, and 
mortality from, small-pox, the following conclusions wore arrived 
at, Dr Collins and Mr Picton alone dissenting: **(1) That it 
diminislios the liability to be attacked by the disease. (2) That it 
modifies the oliaracter of the disease and renders it (a) less fatal, 
and (6) of a milder or loss severe type. (3) That tho protection it 
afford against attacks of the disease is greatest during the years 
immodiately sucoeoding the operation of voocination. It Is impos- 
sible to fix with precision the length of this period of highest pro- 
tection. Though not in all cases tho same, if a period is to be 
fixed, it might, wo think, fairly be said to cover in general a jicriod 
of nine or ten years. (4) That after the lapse of tho penod of 
highest protective potency, the ofHoacy of vaccination to protect 
against attack rapidly diminislies, but that it is still considerable 
ill tho next quinquennium, and possibly never altogether ceases. 
(6) That its power to modify the cliaracter of tho disease is also 
greatest in the period in which its ])owor to protect from attack is 

S reatest, but that its power thus to modify the disease docs not 
iminish as rapidly as its pnitective infiuenoe against attacks, and 
its efficacy, during tlio later periods of life, to modify the disease is 
still very coiiaiderablo. (6) That re- vaccination restores the pro- 
tection which lapse of time has diminished, but the evidence shows 
that this protection again diminishes, and that, to ‘ensure the 
highest degree of protection which vaooination can give, the opera- 
tion should be at intervals repeated. (7) That ifie beneficial oneots 
of vaccination are most experienced by those in whose case it has 
been most thorough. Wo think it may fairly be concluded that 
where the vaccine matter is inaortt'.d in three or four places, it is 
more effootual than when introduced into one or two places only, 
and that if the voccinatiou marks are of an ai'ea of half a square 
inch, they indicate a better state of protection than if their area be 
at all considerably below tliis." 

Limitations of sjmeo render it impossible here to repro- 
duce the ovidonce, statistical or otherwise, on which these 
conclusions are b ised. For such further information the 
Reports of tho Royal Commission should bo consulted. 
But reference may here lie made to two facts of which proof 
is overwhelming. (1) Small-fiox, in pre- vaccination days 
a disease of infancy and childhood — like measles at the 
present day — ^has in the United Kingdom become a di^ase 
mainly of adults. The shifting of age-incidence can only 
be accounted for by the custom of vaccination in infancy. 
To this day, when small-pox attacks young unvaccinat^ 
children, it is found to as virulent as, or even more 
virulent than, small-pox in the un vaccinated at higher 
ages. On the other hand, small-pcjx is practically un- 
known among woU-vaccinated children. ViThen, quite 
exceptionally, such children have been attack^, the 
disease has been so trivial in character as to be liable to 
escape 'recognition altogether. (2) Medical men, nurses, 
and other persons exposed to the disease habitually protect 
themselves by efficient re-vaccination, and when t^ pre- 
caution has b^n taken, never contract small-pox. 

The clinical activity and bacteriological purity of the 
lymph employed for vaccination ; the skilful performance 
of the operation itself ; the making an adequate 
number of insertions of lymph over a sufficient 
area ; the observance of precautions needful for 
ensuring strict asepsis, both at the time of 
vaccination and subsequently untU the vaccination wounds 
are soundly healed— all these are matters to be regarded 


as essential to efficient vaednation.” Certain principles 
in respect of them are generally recognized, and in the 
case public vaccinators, w'hose work comes under 
Government inspection, a series of instructions on these 
several points are prescribed by the Local Government 
Board. First in regard to lymph. That which is now 
almost universally employed in Great Britain is glyceri- 
nated oiJf lymph, the use of which has entirely super- 
seded, in public vaccinations, the arm-to-arm method 
which for many years previously had been employed as 
the best means then attainable of ensuring the activity 
and Gomiiarative purity of tho lymph. Glycerinated 
lymph, under proper conditions, usually retains its potency 
for many weeks or months ; but nevertheless, in certain 
circumstances at present imperfectly understood, is liable 
to become gradually weakened, and even eventually to 
become altogether inert. Possibly the condition of the 
calves from which the lymph is obtained, especially as 
regards their general health and tho suppleness or the 
reverse of their skins, or ex|X)Bure of the lymph to the 
action of light or to a high temperature, are of special 
importance. Consequently, in order to ensure the best 
results from its use, it is not only necessary that great 
care should be exercised in its manufacture, but it is also 
advisable that the lymph should be employed for vaccina- 
tion as soon as |^K)ssible after bacteriological examination 
has demonstrated its freedom from suppurative and other 
extraneous micro-organisms. As regards the carrying out 
of the o})cration itself, it is somewdiat unfortunate that 
there exists no official definition of what constitutes a 
“ successful vaccination,” and in consequence it is open to 
any practitioner to give a certificate of successful vaccina- 
tion in* cases where but one minute vesicle may have been 
produced. It is to be feared that such certificates are too 
frequently given, and it cannot be too strongly urged that 
vaccination of this sort involves incomplete protection. 
The standard laid down by the Local Goveriunent Board 
— the production, namely, of a total area of vesiculation 
of not less than half a square inch, di\ided among four 
separate vesicles or groups of vesicles, not less than half 
an inch from one another — has for the most part proved 
easily attainable in practice, and it is much to be desired 
that in private as in public w^ork the attainment of this 
standard should be q^ed at in every instance. 

The protection afforded by a primary vaccination tends 
gradually to diminish, and eventually to disappear more or 
less completely, w^ith the lapse of time. In consequence, 
it is desirable that the operation should Ijc repeated at the 
age of from seven to ten years, and thereafter, if it be 
possible, at intervals during later life. The final report 
of tho Royal Commission thus^ summarizes the evidence 
as to the value of such additional procedure : — 

“ Whore re-vacoinated persons were attacked by, or died from, 
8mall-|)ox, the re-vaccination had for the most part been performed 
a considerable number of years before the attack. Tliere were very 
few cases where a short period only had elapsed between the re- 
vaccination and the attack of small-pox. This seems to show that 
it is of in^rtance, in the case of any Tiersons specially exposed to 
the risk of contagion, tliat they should be re-vaccinated, and that 
in the cm even of those who nave been twice re-vacoinated with 
success, if a long interval since the last opeiwtion has elapsed, the 
operation should be repeat^ for a third, and even a fourth time." 

It not unfrequently happens that in the case of a re- 
vaccination the process runs a somewhat different course 
from that witnessed in a typical primary vaccination. In 
a successful re- vaccination, the site of operation may be 
distinctly reddened and somewhat irritable by the second 
day, while papules will probably make their appearance 
about the third to the fifth day. The papules may or 
may not develop further into vesicles and pustules. 
Oo^onally a re-vaccination appears to fail altogether ; 
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hat, as pointed out by the Boyal Commission, it is advis- 
able^ as in the case of a primary vaccination, to make 
further attempts with l^iph of known potency before 
concluding that the individual is really insusceptible. 

In a certain small proportion of cases the operation of 
vaccination has been followed, after a longer or shorter 
interval, by various complications, of which by 
^ far the most important are those of an inflam- 
iSriCTfjL” matory nature, such as erysipelas, which are not 
peculiar to vaccination, but which constitute the 
dan^ of any local lesion of the skin, however caused. 
During the many decades in which vaccination from arm 
to arm was practised, in many millions of childi*on, a few 
authenticated cases were recorded in which there was 
reason to believe that syphilis could have been invacci- 
nated. Such an occurrence could at no time have 
happened if proper care had beeii taken by the vaccinator ; 
and now that the use of calf lymph has become practically 
universal, the ]^)Ossibility of such occurrence in the future 
may be disregarded, since the calf is not capable of con- 
tracting this disease. Tubercle in its various forms and 
leprosy have also been included in the list of possible 
complications of vaccination, though without any sufficient 
proof. The employment of calf lymph, treated with 
glycerine after the manner first advocated by the present 
writer, will obviate any such danger, for even if tubercle 
bacilli or the streptococcus of erysipelas were by chance 
present in the lym[)h material when collected, it has been 
found experimentally that they are quite unable to survive 
prolonged exposure to the action of a 50 |)er cent, solu- 
tion of glycerine in water. Leprosy is not communicable 
to the calf. In view of the frequency of various skin 
eruptions in infancy, it is to be expected that pro- 
portion of cases they will appear during the weeks follow- 
ing vaccination. Eczema and impetigo in particular have, 
poat hoc, been attributed to vaccination, but no direct cem- 
nexion has been proved to exist between the o|)oration 
and the occurrence of these disorders. In section 434 of 
the final report of the Royal Commission on Vaccination 
the extent to which other inoculable diseases are liable to 
complicate vaccination is thus summed up : — 

*‘A careful examination of the facts which have been broucht 
nnder our notice has enabled us to arrive at the conclusion that 
although some of the dangeix said to attend vaccination arc un- 
doubtraly real, and not inconsiderable in" gi’oss amount, yet -when 
considered in relation to the extent of vaccination work done, they 
are in^nificaut. There is reason, further, to believe that they are 
diminisniiig under the better precautions of the present day, and 
with the additions of the future precautions which experience 
suggests, will do so still more in the future.'' 

Under the provisions of the Vaccination Act, 1898, 
which came into force in Janmiry 1899 for a period of 
five years, and of the Vaccination Order (1898) 
of the Local Government Board, numerous 
changes in connexion with vaccination adminis- 
tration and with the performance of the operation 
wore introduced, in addition to the supersession of arm- 
to-arm vaccination by the use of glycorinated calf lymph. 
Thus, whereas by the Vijicciiiation Acts of 1867 and 1871 
the ii^rent or person having the custody of any child was 
required to procure its vaccination within throe mouths 
of birth, this period by the Act of 1898 has been ex- 
tended to six months. Again, no parent is now liable to 
a penalty under the compulsory clauses of the Vaccination 
Acts who affords proof that he has, within four months of 
the birth of a child, satisfied a stipendiary magistrate, or 
two justices in petty sessions, that he conscientiously 
believes that vaccination would be prejudicial to the 
health of the child. Moreover, in no case can proceedings 
now be taken more than twice against a defaulting parent, 
*^niely, once under section 29 of the Act of 1867, 


tmtioa. 


and once under section 31 of the same Act, provided 
that the child has reached the age of four years. Finally, 
the public vaccinator is now required to visit the homU 
of children for the purpose of offering vaccination with 
glycerinated calf lymph, ** or such other lymph as may be 
issued by the Loc^ Government Board.*’ The operative 
procedure in public vaccinations was formerly based on 
the necessity of carrying on a weekly series of trans- 
ferences of vaccine lymph from arm to arm ; and for the 
purposes of such arm-to-arm vaccination the provision 
of stations, to which children were brought first for the 
performance of the operation, and again, after a week’s 
interval, for ins|>ection of the results, was an essential. 
The occasional hardships to the mothers, and a somewhat 
remote i)ossibility of danger to the children, involved in 
being taken long journeys to a vaccination station in bad 
weather, or arising from the collecting together in one 
room of a number of children and adults, one or more of 
whom might happen to be suffering at the time from 
some infectious disorder, are a few of the reasons which 
apj^red to render a change in tliis regulation desirable ; 
as a matter of fact, it would appear that nothing but 
good has arisen from the substitution of domiciliary for 
stational vaccination. The working of the so-called 
“ conscience clause ” also has by no means justified the 
somewhat gloomy forebodings expressed, both in Parlia- 
ment and elsewhere, at the time of its incor}H>ratioii in 
the Act of 1898. On the contrary, its operation has un- 
doubtedly tended to the more harmonious working of the 
Vaccination Acts, by affording a legal method of relief to 
such parents and guardians as are i)re|)ared to affirm 
their conscientious belief tliat the ])erfonnance of the 
oj[ieration might, in any i>articular instance, be prejudicial 
to the health of the child. The period of five years 
during which the Act of 1898 was to remain oj)erative 
would expire on 31st December 1903. Consequently, 
at some ()eriod antecedent to that date the whole ques- 
tion of vaccination, and presmnably of re-vaccination also, 
must again oc<’.upy the attention of the British Legislature. 

ArTiioaiTiBs. — A o'LAND. * ‘ V acciuia, " Clifford Allbutt'a System 
of Medicine, Macmillan, London, 1897. — Bauon. LifeofJenner, 
Henry Colburn, London, 1838.— Copeman. Vojcciwdmi: lU 
Natural History and Pathology (Milroy Lectures). Macmillan, 
London, 1899; “Modem Methcris of Vaccination and their 
Scientific Basis," Trans. Jloyal Med. and Chlr. Society ^ 1901-02. 
— MVail. “Criticism of the Dissentient Cjmimissionors' Re- 
port," Trans. Ejndetmologieal Society^ 1897. — Reports of the Royal 
Dommission on Vaccination, 1889-1896. — “'The History and 
Effects of Vaccination," Edinburgh lieview, No. 388, 1899.— Vac- 
cination Act, 1898.— Vaccination Order, 1898. — Medical Officer to 
the Local (jovernment Board : Annual Reiioi’ts. (s. M. C.) 

Vacherot, Etienne (1809-1897), French philo- 
sophical writer, was bom of peasant i»arentage at Torcenay, 
near Langres, 29th July 1809. He was educated at the 
Kcole Normale, and returned thither as director of studies 
in 1838, after some years spent in jirovincial schoolmaster- 
ships. His liistoire critique de VtHwle d! Aleosandrie (3 
vols., 1846-51), his first and best-known work, drew on 
him attacks from the Clerical party which led to his sus- 
lliension from office in 1851. Shortly afterwards he refused 
to swear allegiance to the new im}ierial Government, and 
was dismissed the service. His work lUmocraiM (1859) 
led to a political prosecution and iinprisoninent. In 1868 
he was elected to the French Academy. On the fall of 
the Empire he took an active part in {lolitics, was ttuitre 
of a district of Paris during the siege, and in 1871 was 
in the National Assembly, voting as a Moderate Liberal. 
In 1873 he drew nearer the Conservatives, and, though 
never again successful as a parliamentary candidate, main- 
tained his principles vigorously in the press. His other 
works are entitled Za Jfdtaphysi//ue et la Science (1858), 
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EuaU de phdloiopfUe critique (1864), La Religion (1869), 
La Science et la ConeeUmee (1870), Le wmveau tpirit'mU 
ime (1884), La Dimocratie libiralt (1892). He died 
28th July 1897. Vacherot was a man of high character 
and strict adherence to his principles, which were gene- 
rally op|)osed to those of the party in power. His chief 
philosophical importance; consists in the fact that he was 
a leader in the attempt to revivify French philosophy by 
the new thought of Germany, to which he had b^n in- 
troduced by Cousin, but of which he never had more than 
a second-hand knowledge. Metaphysics he held to be 
based on psychology. He maintains the unity and free- 
dom of the soul, and the absolute obligation of the moral 
law. In religion, which was his main interest, he was 
much influenced by Hegel, and appears somewhat in the 
ambiguous position of a sceptic anxious to l)elieve. He 
sees insoluble contradictions in every mode of conceiving 
Qod as real, yet he advocates religious belief, though the 
object of that belief have but an abstract or imaginary 
existence. (h. st.) 

ValaiSf one of the Swiss cantons. Its total area 
is 2025-3 square miles. The population was 100,190 
in 1880, and in 1900, 114,158. In 1900 there were 
56 inhabitants to each square mile, the lowest rate of 
density in Switzerland save in the Orisons and Uri. 
Two-thirds of the people are French-speaking, and ono- 
third German-speaking, and the canton is almost wholly 
Roman Catholic. As the highest summit of Monte Rosa 
rises on a promontory, it (and not the Dom as often 
stated) is the loftiest peak situated entirely within Swit- 
zerland. There is a funicular railway from Visp up to 
Zermatt, and thence an electric lino up to the Gornergrat. 
The political capital is Sion. In 1 890 the state revenue 
was 1,425,833 francs, a rise of 18| per cent, since 1885 
(estimate for 1900, 1,518,229 francs), and the stiitc ex- 
penditure 1,387,477 francs, a rise of 21J per cent, since 
1885 (estimate for 1900, 1,714,515 francs), while in 
1898 there was a surplus of 44,626 francs. In 1897 
the public debt was 0,913,460 francs. The cantonal 
constitution of 1875 is still in force, but the legislative 
assembly now numbers 104 members, owing to the 
increase of )K>pulation. The boring of the Simplon 
tunnel was commenced in 1899, and has brought about 
a great increase in population at Naters, close to Brieg, 
the labourers being all Italians. 

See BWJLtfr am rf. M^aHtsergesrhichte (])ubU9htid by the Cant. Hist. 
Soo.). Sion. From 1889. — Gay. ffist,daVaVai8,'2yo\ii, Genova, 
1888.>*-6lRBMAUn. relafifs A du K., 8 vols. (to 

1457). Laoianne, 1875-1898 . — Ukusler. IHe JRccfUsqmllen d. 
Cant, frallis. Uasol, 1890. — lIorrKLJfiii. Beitvdgez, Ucschichtc d, 
PFallia im 3fUtelaMr. Ziirich, 1897. Rameau. Zc Fallais 
ffistorique, Sion, 1886. (w. A. B. 0.) 

Valdivia, a city of Chile, capital of a province and 
department of the same name. It is one of the most 
prosperous towns of southern Chile. One of the principal 
industries is Uier brewing, one brewery producing over 
eight million litres a year. Tanning is also an important 
industry. In 1900, 439 ships of 450,912 tons entered the 
port (Corral, 12 milo.s distant), about the same number 
clearing. In the same year the inqKirts were valued at 
2,497,083, and the exports at 2,200,620 pesos. The coast- 
wise trade was represented in the same year by 598 
steamers and 30 sailing vessels, w-hich carried goods 
valued at 8,367,983 pesos. A railway runs from Val- 
divia to Osorno, and another connecting it with the north 
is being constructed. Population (1895), 8062; (1900), 
9819. 

Valdosta, a city of Georgia, U.S.A., capital of 
Lowndes county, at the intersection of four railways, 


in the southern part of the state, near the Florida bosn* 
dary. Population (1890), 2854 ; (1900), 5613, of whom 
50 were foreign-born and 2958 negroes. 

ValoriCO, chief town of the department of Drdme, 
Franco, 384 miles soutLsouth-east of Paris, on important 
junction on the railway from Lyons to Marseilles. A fine 
bronze monument to JBmile Augier (1820-1889), the drama- 
tist, has been added to the public statues. Metal founding 
has declined, but the making of hosiery and the printing 
of linen and cotton liandkerchiefs are amongst the leading 
industries. The annual value of the industrial products is 
about £800,000, of w-hich more than one-third is supplied 
by flour and tinned foods. Tlio surrounding vineyards, 
at one time nearly destroyed by the phylloxera, have been 
replanted and extended. Population (1891), 19,970; 
(1901), 24,199. 

VSilenciftf a Mediterranean province of Spain, with 
an area of 4352 miles. Population (1887), 733,978 ; 
(1897), 775,995. The birth-rate is 3'80 per cent., the 
death-rate 3 per cent. It is divided into nineteen dis- 
tricts and 265 imrishes. There are 335 miles of railways. 
The industries arc still important, although the silk manu- 
factures have declined after three decades of prosperity 
(from 1850 to 1880). Silk rose in importance when 
local causes brought about the decay of that industry 
in France. The manufactures of carpets and taj^try, 
woollen goods, hemp and linen stuffs, are considerable. 

Rico grown in the lowlands provides splendid crops that give 
work to 140 mills. Both lim and oranges constitute iiupoilant 
jiroducts and tho stajde artimes of the export trade. The orange 
exports ranged from £42,000 to £100,000 between 1877 and 1896, 
and the average crop of figs has been 1,860,0001b a year. This 
]>roviiice also produces sugar-cane, and has thriving sugar factories. 
About 120,000 acres are well inigated, and over 1,600,000 culti- 
vate. Half a million acres are still covered with woods and 
commons. In 1897 wheat was grown on 94,784 acres, other 
cereals on 160,680 acres, pod fniit on 25,000 acres, vines on 
275,582, olives on 73, 120. Tlio live stock in tho same year included 
28,738 horses, 30,766 mules, 30,112 asses, 6246 cattle, 178,658 
sheep, 66,961 goats, and 66,989 pigs. 

Valencia capital of the above province, 3 miles 
from the Mediterranean, on the Guadalaviar. It is an 
archbishopric, the seat of an anny corps and captain- 
general, and of a court of appeal. The city is connected 
with its port, El Qrao, by two railways and two tram- 
ways. The older part still preserves its quaint and 
original character, but in the new town there are broader 
streets and avenues, with nmny industries, splendid pro- 
>incuil and munici|>al buildings, and good drainage. 
Valencia is a populous, thriving, progressive town, divided 
into ton districts and sixty-four quarters, with a population 
which rose from 170,763 in 1887 to 204,768 in 1897. 
There is a rich provincial museum, with paintings by 
Velazquez, Ribera, Diiror, Joannes, Bosco, Goya, and 
many modem artists. The industries include silks, clothe^ 

I linen, leather, ceramics, fans, and esparto grass rugs, 
j Agricultural produce, especially oranges, rice, maize, and 
I fruit of all sorts, is exi)orted. El Grao is one of the 
largest, safest, and most important ports in Spain. The 
harbi^ur works, begun in 1792 at local expense, have been 
improved dow-n to 1897, and now provide many facilities 
for trade on the moles and wharves. In 1898, 877 
foreign vessels of 624,481 tons entered the port and 
362 foreign vessels of 621,688 tons cleared. The total 
value of exports in 1898 was £354,000, and of imports 
£124,100. The coasting trade is also important, and 260 
vessels were engaged in it in 1898. The fishing fleet of 
El Grao comprises about 600 boats with 2800 hands. 

Valencia de Alcantara, a town of Spain on 
the Portuguese frontier, in the province of Caceres, on 
the left bank of the river Avid, with a station on the 
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nilway from Madrid to Lisbon. It is the most im^iortant 
coBtom-house for direct traffic between the Peninsular 
kingdoms, and has a garrison, old-fashioned loopholed 
walls, and a dismantled castle on a hill. The town is 
clean, with regular streets, and some houses that still 
reveal Moorish traits in the interior yards and architec- 
ture. The town hall is of the 16th century, as are also 
the churches of Encarnacion and Roquoamador, and a fir.e 
convent. In the neighbourhood there are Roman ruins 
and an aqueduct that still brings water to the Alameda 
of Alcantara. The surrounding country yields agricultural 
produce of every kind, and also contains mines of phos- 
phorite and antimony. Alcantara was taken twice by 
the Portuguese in the wars of 1664- and 1698 with Spain. 
Population (1887), 8230; (1897), 9276. 

V&lonCionnOSf chief town of arrondissement, 
department of Nord, France, 32 miles south-east of Lille, 
on the railway from Paris to Mons. The fortifications, 
dismantled in 1892, have been replaced by boulevards. 
Metallurgical industries are very active, cmidoying more 
than 2000 persons. Among secondary industrial features 
large glass-works and factories for the manufacture of 
starch, chemicals, and soap have become noteworthy. 
Imports in 1899 were valued at .£1,168,000, exports at 
£1,184,000. The port traffic in the 8am(3 year amounted 
to 150,442 tons. Population (1891), 21^698; (1901), 
28,786. 

Valera y Alcald Gal lane, Juan (1824- 

), Spanish novelist, son of a n^tired commodore, 

Jos4 Valera, who married Dona Dolores Alcahi, (laliano, 
Marquesa de la Paniega, widow of a Swiss gen^Tal named 
Frenller, was born on 18th Octolwr 1824 at Cabra, in the 
province of Oordo))a. Valera was educated at Malaga and 
at tlie University of Granada, where he took a degrcH? in 
law. Entering dii>lomacy in 1847, he was named un]mid 
attache to the Spanish embassy at Naples under the famous 
Duke de Rivas, the leader of the romantic movement in 
Spain. Valera witnessed the events of the revolution, 
was ])romoted second secretary to the embassy at Lisbon 
in 1850, and in 1851 was transferred as first secretary to 
Rio de Janeiro, where he remained for two years. 
After a sliort jx^riod passed at Dresden, ho was appointed 
to the permanent staff of tlie Foreign Office at Madrid, 
and in 1857 was attached to the special enibassy to St 
Petersburg under the Duke do Osuna. In 1858 he re- 
signed his post, was elected dejmty for Archidona, in the 


(1885), at Brussels (1886), and at Vienna (1893-95). He 
is a life senator, and has ceased to take an active {)art in 
IK)litics. Valera^s first publication, CandorieB^ JSomanceB y 
Poemas^ was published in 1856 (2nd edition 1885). His 
verses are melodious, finished, and various in subject ; but 
they are rather the imitative exercises of a scholarly man 
of the world than the inspirations of an original ])oet. 
That they failed to attract notice is not altogether to 
l>e regretted, for, as Valera liimself confesses, in his half- 
ironical, lialf-ingenuous jireface, “ In sj)ite of my idleness, 
I should have shown a most deplorable fecundity h«d I 
been received with favour and applause.” As it is, though 
he has published little moi‘e in the sha])e of verse, he has 
written incessantly in ]>rose. More than two-thirds of 
his work he has left uncollected, buried in reviews and 
news])apers ; but we may safely take it that in the eighteen 
volumes which boar his name he lias rescued all that he 
thought most valuable. His criticism may be read in the 
EstvdioB criticos sabre Hteraiura (1864), in the Diserta- 
dmies y juicioa literarios (1878), and in the JVnavos estudios 
crlticos (1888); yet, with all his fHsnetration and taste, 
Valera labours under one disadvantage not frequent in 
critics. He suiters from an excessive amiability. Ho 
will say a hundred incisive, wise, witty, subtle, and sugges- 
tive things concerning tlie mysticism of St Theresa, the 
art of novel-writing, Faust, the Inquisition, Dou Quijrote, 
Hhakespeare, the jisychology of love in literature ; but, if 
he is to do himself justice, it is an almost indispensable 
condition tluit he should deal with the jiast. lii the pre- 
sence of a living author Valera is disarnied. l^nlcss the 
writer be an incurable pessimist, A''al(ira will find some- 
thing in liis work to praise, exhausting th(3 vocabulary 
of compliment and graceful tribute; but, exccj)t in the 
Cartas amerivanas (1889), whej’c thi? laudation is manifestly 
so cxagg(‘ratcd that no liarin can come of it, this trick 
of eulogy is both perplexing and misleading. Valero, in 
effect, refuses to criticize conU*mjK>rary litcraturo ; as a 
I rival author, it scorns him an indelicacy to censure others, 

I and ho is either laudatory or silent. It is regrettable, for 
I criticism is greatly needed in Sjiain. Valera, then, excels 
, neither as a ]n)et nor as an impartial critic ; he lias the 
I vocation of the novelLst, though he was slow in discovering 
I it, since he was in his fiftieth year before he publi.slied the 
novel wliich was to make liiiu famous. Pt/nta JImhiez 
(1874) is a recital of the fall of Luis do "N argas, a seinin- 
\ arist who conceived himw'lf to be a mystic and a potential 
saint, and wdiose a.s[)irations dissolve at the first coiilac^t 


province of Malaga, took his seat with the advanced Liberal with reality. It is easy to point out Idemisln^s ; as a piece 
Opposition, and joined with Albareda and Fabi<i in found- of mechanics, the story is not well constructed, and it has 
ing El Conteiaporamo, a very infiuential journal. An pauses during which the writer’s fantasy j»lays at jikasure 
expert in the art of covering an opponent with polite over a hundred subjects not very germane to the matter; 
ridicule, he at once caught the ear of the Cortes, and his but its characters are as real as any in fiction, the love 
writings in the press attracted general attention. He was story is told with the most refined subtlety ami malicious 
elected a member of the Spanish Academy in 1861, and truth, whihi page upon i>age is written in such Spanish 
remained in Opposition till 1865, when O’Donnell appointed | as 'would not niisliecome the Ix^st writers of the 16th 
him minister to Frankfort: on the flight of Isabella IT. in | and 17th centuries. Unquestionably Pepita Jinienez is 
1868 he returned to Spain, was elected deputy for Mon- a very remarkable achievement — so remarkable, tliat 
tilla in the province of Cordoba, became under-secretary readers artJ reluctant to admit the sujKjriority of its suc- 
of state for foreign affairs, and was one of the deputation ccssors. It is certain that Valera’s sec-ond novel, Las 
who offered the crown to Amadeus of Savoy in the ihmortes del Doctor Faustina (1875), 'was received with 
Pitti Palace at Florence. Valera has always called him- marked disfavour, and that it has the faults of ovcT refine- 
self a Moderate Libera!, but he has invariably voted for ment and of cruelty ; yet in keen analysis and in humour 
what are considered Radical measures in Spain, and a it surpasses 'Die Comendadai' Mendoza 

speech delivered by him in February 1863 against the (1877) is surely more pathetic and of a i»rofoun(lcr signifi- 
temporal power of the Pope created a profound sensation, aince; and if Doha Luz (1879) re.jieats the situation and 
However, though a member of the revolutionary party, he the general idea already used in jypita J miemz, it strikes 
Jwa steadily opposed organic constitutional changes, and ' a deeper and more tragic note, which cairie as a surjirise to 
^J^®f©fore he retired from public life during the period of re- i those most familiar with the lighter side of \alera’s genius, 
publican government. Since the Bourbon restoration he has i Besides these elaborate psychological studies, Valera has 
®®ted as ambassador at Lisbon (1881-83), at Washington i published a volume of Cuentos (1887), some of these short 
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tales and dialogues being marvels of art and of insigbt. 
Thenceforward he was silent for eight years, but since 
his retirement from politics he has given us several 
good books — heckicero (1895), Jwinita la larga 
(1896), Genio y figura (1897), De varioB colors (1898^ 
and (1899). These are not all of equal excel- 

lence, but they are characteristic of their author, and 
abound in understanding, humorous comment, and sym- 
pathetic creation. Valera is certainly the most eminent 
man of letters in S|iain. He has not Pereda’s force, nor 
his energetic realism; he has not the copious invention 
nor the refonning purpose of F^rez Qaldcis ; yet he is as 
real as the former and as innovating as the latter. And, 
for all his cosmopolitan spirit, he has fortunately remained 
intensely and incorrigibly Spanish. His aristocratic scep- 
ticism, his strange elusiveness, his incomparable charm are 
his own : his humour, his flashing irony, his urbanity are 
eminently the gifts of hfit land and people. He is by no 
means an impersonal artist ; in almost every story there 
is at least one character who talks and thinks, and sub- 
tilizes and refines as Valera himself does in his most 
brilliant essays. This may be a fault in art ; but, if so, it 
is a fault which most great artists have committed, from 
Cervantes to Thackeray. It is dangerous to attempt a 
forecast of Valera’s place in literary history, yet it seems 
safe to say that Pepiia Jimenez and DoM Lm will survive 
all changes of fashion and of taste, and that their author’s ! 
name will bo inseparably connected with the renascence of 
the modern S]ianish novel. 

Valladolidp a province of Spain, almost in the 
centre of the Peninsula. Area, 3043 square miles. Popula- 
tion (1887), 267,148; (18971, 276,366. The birth-rate 
is 4*31 per cent., the doatn-rate 3*85 per cent., and 
the proi)ortion of illegitimate births 5*07 per cent, of the 
total births. The province is divided into 11 districts and 
237 parishes. It has about 200 miles of railway. The 
industries are unimportant, excepting those connected 
with agriculture, flour and saw mills. There are some 
iron foundries, and linen and woollen factories. The 
principal ex])orts are flour, cereals, wool, wine, and live 
stock. 

The soil is excellent for all sort of cereals and fruit and vegetables, 
whilst the vineyards yield good red and white wines. Forests 
and brushwood occur only in the south-east, covering barely 

250.000 acres. Much land is devoted to pasture, and over 

1.800.000 acres are well cultivated, of which 374,400 acres were 
in 1897 covered with W’heat crops, 188,565 with other cereals, 
85,040 with pod fruit, 197,125 with vines. The live stock in the 
sameMRr included 8401 horses, 21,633 mules, 14,118 asses, 7585 
cattle, 285,746 sheep, 3181 goats, and 5346 pigs. 

Vftlla.ClollCi| capital of the above province, on the 
Pisuorga, a station on the railway from Madrid to the 
French frontier. Population (1887), 62,012; (1897), 
68,746. It is the seat of an army cor^js, a court of appeal, 
and an archbishopric. The surrounding country is fertile 
and yields much wine, cereals, fruit, and vegetables ; the 
industries include flour, beer, paj^r, soap, leather, choco- 
late, woollen and linen stuffs, iron, porcelain, and pottery. 
The university has been well attended since the decline 
of Salamanca. There are an institute, normal and primary 
school, the royal academy for cavalry cadets, an artillery 
park, a provincial lunatic asylum, several hospitals, a 
seminary (raised in 1897 by Pope I^o XIII. to the rank 
of a pontifical university), an archaeological museum, a 
picture gallery, and a public library with 36,000 volumes. 
The greater part of the city has a modem aspect, with 
broad, regular streets, squares, and good houses several 
storeys high. The Pisuerga is spanned by an old bridge 
and more modem ones connecting the city with the 
suburbs. 


Vall^ea*, a town of Spain, provinre of Madrid, to 
the south-east of Madrid, with which it is connected by 
the Madrid-Saragossa railway and by a steam tramway. 
Its population was 5611 in 1887, and 9027 in 1897. 
It is situated in a flat, fertile country, through which 
flows the Manzanares, which produces much wine, pod 
fruit, vegetables, and cereals of every kind. It is 
mostly frequented by the lower and middle classes of 
Madrid on Sundays and f6te days, owing to its very 
popular bull-ring. The parish church of Pedro ad 
Vincula has two good paintings by Jordaens, and about 
3 miles off, on the Argande road, there is a hermitage 
of Our Lady of the Towers with six fine plateresque 
altars. Vallecas was founded by the Christians after the 
expulsion of the Moors, and took its name from an Arab 
chief Kas — the vale of Kas. 

Vallejo, a city of Solano county, California, 
U.S.A., on San Pablo Bay and a branch of the Southern 
Pacific Bailroad. It has a good harbour, and ships large 
quantities of wheat. It is the outlet of the beauti^ 
Napa Valley, one of the finest fruit-growing regions of the 
State. Population (1890), 6343 ; (1900), 7965, of whom 
2033 were foreign-l^m and 223 coloured, including 39 
negroes. 

Valletta. See Malta. 

Valleyfleld, or Salaherry db Valleyfibld, town 
and port of entry, Beauharnois county, Quebec, 30 miles 
south-west of Montreal, at the foot of Lake St Francis — 
an expansion of the river St Lawrence — and at the head 
of the Beauharnois canal. It is a station on the Canada 
Atlantic and New York Central railways, and a port of call 
of all steamers plying between Montreal and Lake Ontario 
ports. It is the see of a Roman Catholic bishop, and con- 
tains a college and convent. It has extensive cotton and 
paper mills. Population (1891), 5515 ; (1901), 11,055. 

ValpftrAlSOf city and port of Chile, capital of a 
province and department of the same name. Population 
(1895), 122,447; (1900), 135,674. The bay and city 
are defended by tw^elvo forts armed with modem guns 
of heavy calibre. In 1896, 1214 ships of 1,416,031 tons 
entered and 1224 ships of 1,427,413 tons cleared; in 
1898, 1054 ships of 1,337,018 tons visited the port ; and 
in 1900, 1027 ships of 1,386,884 tons entered and 1024 
of 1,394,119 tons cleared. The value of the trade in 
1900 was, in pesos (paper), imports, 79,109,629 ; exports, 
12,792,527. In 1898 Valparaiso had 63*41 per cent, of 
the total import trade of the reimblic, and 16*19 pei 
cent of the export trade. The customs receipts in 1900 
were 19,598,112 pesos (paper). There were at the end 
of 1898 tramways of a total length of nearly 8 miles. 
Among the monuments are statues of Wheelwright, the 
builder of the first South American railw ay, Columbus, and 
Thomas Cochrane (tenth E&r] of Dundonald), the organizer 
of the Chilian navy. The finest monument in Chile is 
probably that inaugurated in Vali>araiso in 1886 and dedi- 
cated to the national navy, on the summit of which is the 
statue of Admiral Prat. 

VCilpairAlSOp a borough of Indiana, U.S.A., 
capital of Porter county, in the north-western part of 
the state, at the intersection of the Grand Tmnk, the 
Now York, Chicago and St Louis, and the Pennsylvania 
railways, at an altitude of 736 feet. It contains foundries, 
machine-shops, and clock factories. Population (1880), 
4461 ; (1890), 5090; (1900), 6280, of whom 660 were 
foreign-bom. 

Vftlt6lllnii (German, Veltlin)^ properly thtii name 
of the upper valley of the Adda, in North Italy. His^ 
torically and officudly, it also comprises the liro valley, 
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which extends from the Spliigen Pass past Chiavenna 
to the Lake of Como^ the Liro entering this lake slightly 
to the north of the Adda. These two valleys (but not 
Colico, which is in the province of Como) form together 
the province of Sondrio, Population (1881), 120,534: 
(1901), 126,425. 

VamMiy. Armln (1832 ), Hungarian 

Orientalist and traveller, was bom of humble parentage at 
Duna-Szerdahely, a village on the island of Shiitt, in the 
Danube, on the 19th of March 1832. He was educated 
at the village school until the ago of twelve, and owing 
to congeniW lameness had to with crutches. At 
an early age he showed remarkable aptitude for acquiring 
languages, but straitened circumstances compelled him 
to earn his own living. After being for a short time 
apprentice to a ladies’ tailor, he became tutor to an 
innkeeper’s son. He next entered the untergymnasium 
of St Georgen, and proceeded thence to Pressburg. 
Meanwhile he supported himself by teaching on a very 
small scale, but his progress was such, that at sixteen he 
had a good knowledge of Hungarian, Latin, French, and 
German, and was rapidly acquiring English and the 
Scandinavian languages, and also Russian, Servian, and 
other Slavonic tongues. At the age of twenty he had 
obtained sufficient knowdedge of Turkish to lead him to 
go to Constantinople, where he set up as teacher of 
European languages, and shortly afterwards became a 
tutor in the house of Pasha Hussein Daim. Under the 
influence of his friend and instructor, the Mollah Ahmed 
EfTendi, he became, nominally at least, a full Osinanli, 
and entering the Turkish service, was afterwards secretary 
to Fuad Pasha. After spending six years in Con- 
stantinople, where he published a TurHsh-German 
Dictionary and various linguistic works, and where he 
acquired some twenty Oriental languages and dialects, 
he visited Tehran; and then, disguised as a dervish, 
joined a band of pilgrims from Mecca, and spent several 
months with them in rough and squalid travel through 
the deserts of Asia. He succeeded in maintaining his 
disguise, and on arriving at Khiva went safely through 
two audiences of the khan. Passing Bokhara, they 
reached Samarkand, where the emir, whoso suspicions 
were aroused, kept him in audience for a full half-hour ; 
but he stood the test so well that the emir was not only 
pleased with “ Resid Eflendi ” (Vambery’s assumed name), 
but gave him handsome presents. He then reluctantly 
turned back by way of Herat, where ho took leave of the 
dervishes, and returned with a caravan to Tehran, and 
subsequently, in March 1864, through Trobizond and 
Erzerdm to Constantinople. By the advice of Prokesch- 
Osten and Eotvos, he paid a visit in the following June 
to London; there his daring adventures and linguistic 
triumphs made him the lion of the day. In the same 
year he published his Traveh in CrntnU Asia, In con- 
nexion with this work it must bo remembered that 
VAmbery could write down but a few furtive notes while 
with the dervishes, and dared not take a single sketch ; 
but the weird scenes, with their misery and suffering, were 
so strongly impress^ on his memory, that his book is 
convincing by its simplicity, directness, and evidence of 
heroic endurance. V4mb4ry also called the attention of 
politicians to the movements of Russia in central Asia, 
and aroused much general interest in that question. 
From London he went to Paris, and ho notes in his 
autobiogmphy that the Parisians w^ere much more in- 
terested in his strange manner of travelling than in the 
travels themselves. He had an interview with Napoleon 
IIL, who &dled to impress him ** as the great man which 
tbe world in general considers him.” Betuming to 


Hungary, he was appointed professor of Oriental 
languages in the University of Budapest: there he 
settled dowrp> contributing largely to periodicals, and 
publishing a number of l^ks, chiefly in German and 
Hungarian. His travels have been translated into many 
languages, and his AutodioyrapAy was written in English. 
Amongst the best knowm of his works, besides those 
alluded to, are Wandennys and Adventures in Persia 
(1867); Sketches of Central Asia (1868); History of 
Bokhara (1873) ; Manners in Oriental Countries (1876) ; 
Primitive Civilization of the Turko-Tatar People (1879) ; 
Origin of iha Magyars (1882) ; and The Turkish People 
(1885). 

VCinB — (1) A vilayet of Asiatic Turkey, situated on the 
Persian frontier, between the vilayets of Erzorum and 
Mosul. It is divided into two sanjaks. Van and Hakkiari, 
has an area of about 1 8,000 sejuare miles, and a popula- 
tion, according to Cuinet, of 430,000 (Moslems, chiefly 
Kurds, 241,000; Christians, 178,000, including 92,000 
Nestorians ; Jews, 5000 ; Yezidis, &c., 6000). The moun- 
tains have been disforested, and in summer are covered 
with pasture. The winter is long ar.d severe. The 
mineral wealth of the vilayet has never been fully ex- 
plored, but is believed to bo great. There are petroleum 
springs at Kordzot, a coal-field at Sivan, and hot sulphur 
springs at Zilan I)ert‘si and Jiilamerk. The exports — 
sheep, wcK)l, mohair, hides, and furs — amounted in 1898 
to ^52,000, and the imports to £160,000. 

(2) The chief towm of the vilayet and of the Van sanjak, 
and a military station, altitude 5200 feet, situated about 
1 \ mile from the east shore of Lake Van, on the south 
side of an isolated ridge of rock whicli runs nearly east 
and west and rises to a height of 300 feet above the sur- 
rounding plain. The ridge is about 1400 yards long, 
and on its precipitous southern face is the trilingual inscrijh 
tion of Xerxes. On its north side and in other places 
are Vannic inscriptions, and on its summit is the old 
citadel. The town has flat-roofed mud houses and narrow, 
winding streets. On gently sloj)ing ground towards the 
east are gardens covering an artja of about 15 square 
miles, in which the Euroj)ean consuls, the missionaries, 
and wealthy inhabitants live. They arc irrigated by the 
Shemiram Riid, an artificial canal 1 9 miles long, of very 
ancient date. The climate is very cold in winter, hot in 
summer, and unhealthy in autumn. Earthquakes are 
frequent; the last severe one was in 1891. Thertj arc a 
flourishing American mission and a D(»minican mission. 
The population of 30,000 consists of 16,000 Moslems and 
14,000 Christians, chiefly Armenians. Van occupies the site 
of Dhuspas, the caj)ital of a kingdom of which the native 
name w'as Biainas (Assyrian, Urardhu ; see Akakat), 
the Byana of Ptohany and Ivan of Cedrenus, whence 
the modern Van. Dhuspas, the Thospia of Ptolemy, gave 
its name to the district Thospitis, the present I’osp. The 
Biainian dynasty, of which Saiduris I. ciVc. 833 B.C., was 
the first king, died out with Sarduris II., who in 645 B.(3. 
entered into an alliance with Assur-bani-jjal. Inscriptions 
of nearly all the kings exist, and excavations near Van 
liavo brought to light the foundations of a temple and 
various works of art, stfitucttes, vases, <kc., wliich show an 
advanced state of civiliwition and great technical skill (ace 
illustrations in Maspero’s Hist, Andenne^ vf»l. iii. Les Enir 
pires). In the 6th century B.c. Van passed into the hands 
of the Persians, and, shortly before it fell to Alexander it 
was, according to Armenian historians, rebuilt by a native 
prince called Van. In 149 B.o. Valarsaces, or Vagharshag, 
rebuilt the town, and a colony of Jews was 8c*.ttlcd in it by 
Tigranes (94-56 B.C.). In the middle of the 4th century 
of our era it was taken by Sa|X)r II. and became the capited 
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of an autonomous province of the Sassanian empire until 
it feU into the hands of the Arabs, arc. 640, under whom 
it retained its autonomy. About 908 the govnnor of Van, 
or yasfniragan, was crowned king by the Shalff Muk- 
tadlr, and in 1021 his descendant Senekhcrim was 
persuaded by Basil II. to exchange his kingdom for the 
vioeroyalty of the Sebasteian Theme. After liaving formed 
part of the possessions of Seljiiks, Mongols, Tatars, and 
Persians, Van passed to the Osmanlis in 1514 after the de- 
feat of Shah Ismail by Selim I. In 1845 tl^ town was held 
for a time by the Kurd chief Kh4n Mahmtid, who eventu- 
ally surrendered and was exiled. In November 1895 and 
June 1896 massacres of Armoiiiaiis occurred in the town. 

Lake Van. — The water is too salt to drink, and a 
deposit of alkaline salts, consisting chiefly of carbonate 
of soda and chloride of sodium, is obtained by evapora- 
tion and used in washing. There is, however, g(3ed water 
along the coast from springs and streams. There are 
eighty-four native sailing boats, carrying about twenty 
tons. Severe storms make navigation ^ngerous in winter, 
and no voyages are made between December and March. 

Soo SxYoa, “Ouneiform Iiisoriptionfl of Lake Van,” in JoumaX 
Ariatio ISodety^ vola. xiv., xx., and xxvi. — Lyncu, Ar- 
meriia, vol. ii., 1901.— Bklck and Lehmann, papers in Verhand. 
d, Berlirwr Gca.filr Anthrapologie, 1892-99 ; Zeit. fiir Eikiwlogie, 
1892, 1899 ; MUt. d. Geog. Gea. (Hamburg), 1898, 1899.— CWw/ar 
Muuaay’s Handbook to Asia Miim, (c. W. W.) 

Van Baersi Jan (1821-1888), Beigmn poet, 
usually called tljc elder to distinguish him from Ins son, the 
well-known painter, was born at Antwerp, 22nd February 
1821. He was essentially a Netherlander, though jiolitically 
a Belgian, expressing his thoughts in the same language 
as any North Netlierlaud writer. In fact, the poems of 
Jan Van Beers are perhaps more popular in Holland than 
in Belgium, and of many of them there exist more 
editions printed in Holland than iu his political 
fatherland. Van Beers started life as a teacher of 
Dutch language and literature, first at Malincs, then 
at Lierre, and in 1860 was appointed a jirofessor of both 
at the Athotueuni (high school) in Antwerp, where he 
had also Xmm a sub-librarian in the communal library. 
Van Beers as a teacher was early in the held, with 
Hendrik Conscience, Willems, and others, when the 
Flemish raovemoiit began. He composcxl a Dutch 
grammar (1852), which, in enlarged editions, still holds 
the field, and a volume of selections from Dutch 
authors, both books being so much apjireciated that 
the Belgian Qovoriiment mode them text-books in the 
public schools. Van Beers’s historical poems, the prin- 
cipal of which is, perhaps, Jakob Van Maerlant (Am- 
st^am, 1860), hcli)ed the Flemish revival iu Belgium 
as powerfully as his school-books. He is best known, 
however, as the writer of ballads and songs. Jon^e- 
lingsdroonien (“ A Young Man’s Dreams ”) first api)earod 
at Antwerp and Amsterdam in 1853. These poems were 
followed by Levensbeelden (“Life Figures or Hetures,” 
Amsterdam, 1858), and by Gevoel en Leven (“Feeling- 
Living,” 1861). His Bijzendt Bladen (“Ilis- 

ing Loaves”) first made its api^earance at Ghent and 
Rotterdam in 1883. In the following year an edition 
de luxe of his })oetry was published, horned with pen- 
and-ink sketches by Jan Van Beers the younger, and a 
popular edition of his collected poems was published at 
Ghent and Rotterdam iu 1873 and 1884. Among the 
best known are De Blinde (“ Blind ”), De Zieke 
Jongeling (“Young and Doomed”), Bij H Kerkportaal 
(“At the Church Porch”). Van Beers’s pc)etry, full of 
glow and i^athos, simple yet forcible, is somewhat akin 
to that of Longfellow. Van Beers died at Antwerp on 
the 14th of November 1888. (h. ti.) 


VaneOUVery a dty of Washington, n.S.A.» 
capital of Clarke county, on the north bank of the 
Columbia river, six miles north of Portland, iu the 
southern part of the state. Its interests are connected 
with luml^ng, and it is the terminus of a lumber rail- 
way running north-east into the heavy forests of the 
eastern part of the county. Large quantities of lumber 
are sawn and shipped here. Fort Vancouver, a United 
States military post, is situated here, also St James 
College, a Roman Catholic institution o^iened in 1856. 
Vancouver was a trading post of the Hudson Bay Com- 
pany, built as such in 1828, and is therefore one of the 
oldest settlements in the north-west. Population (1880), 
1722; (1890), 3546; (1900), 4006, of whom 47 were 
fcMreign-bom. 

VAnOOUVery a town and port in the province of 
British Columbia, Canada, on the southern side of 
Burrard Inlet, the western terminus of the Canadian 
Pacific Railw ). It is the chief Canadian shipping port 
for Japan, China, Australia, and the islands at which 
tlio C.P.R. mail steamers call. There are regular lines 
of steamers between Vancouver, calling at Victoria on 
Vancouver Island, and Alaska and the points of con- 
nexion with the Yukon Territory ; and lines also to Puget 
Sound and San Francisco in tho United States. In 1886, 
soc>n after its establishment, fire swej^t tho whole town 
out of existence, but the inferior wooden buildings at 
first erected have been largely replaced by stone and 
brick structures, giving a handsome appearance to the 
)>rincipal stroots. Vancouver is well supplied with water, 
lighting, electric cars, a fine park, soii-bathing, and all 
iiuprovements of modern cities. Though there is little 
agricultural land in tho immediate neighbourhood, a large 
wholesale trade is carried on with the many scattei-^ 
settlements of the province. It is, besides, the centre 
of the imj)ortant timber industry of British Columbia. 
Population estimated at about 25,000. 

VAneOUVOr IslAnd. See British Columbia. 

VAnderbllty Cornelius (1794-1877), Ameri- 
can cajntalist and railway organizer, was born on Staten 
Island, New York, 27th May 1794. He was of Dutch 
ancestry, and received but little Bcli(X)ling. At the age 
of sixteen ho worked a vessel regularly between Staten 
and Manhattan islands ; later he engaged in the coasting 
trade, and after 1817 was manager of steamboat lines 
from New York to New Brunswick and Elizabethport^ 
N.J. After 1830 he built and worked on his own account 
steamboats on the Hudson river. Long Island Sound, 
and tho Delaware river. In 1851 he established a steam- 
shij) line from Now York to California by the Nicaragua 
route, and from 1855 to 1861 conducted a transatlantic 
line. From his extensive relations with navigation, 
Vanderbilt became popularly known as tho “Commodore.'* 
As early as 1845 he bad become financially interested in 
railways, and in 1864, abandoning water transportation, 
he secured control of the New York and Harlem Railroad. 
He next reorganized the Hudson River Railroad, which in 
1869 he consolidated with the New York Central Railroad, 
forming a through trunk line from New York to Buffalo. 
On this route was begun the movement of grain and 
other bulk freights to the seaboard. After 1873 the 
Lake Shore and Michigan Southern Railway was worked 
in conjunction with the New York Central and Hudson 
River as a continuous line from New Y’ork to Chicago, 
controlled by Vanderbilt, who was undoubtedly the fore- 
most railway manager of his time. Mr Vanderbilt's 
wealth at the time of his death, which took place in New 
York City on the 4th of January 1877, was variously 
estimated at from $60,000,000 to $100,000,000. He 
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had in 1873 founded Vanderbilt University at Nashville, 
Tennessee, and made other notable gifts for philanthropic 
purposes. 

VAnn08i chief town of the department of Morbihan, 
Franco, and a bisliop’s see, 3 miles north of the Bay 
of Quiberon, 84 miles north-west of Nantes by the rail- 
way to Brest The present h6tel de ville was built in 
1884, and the Jules Simon College rebuilt in 1886. A 
monument was erected to Lesago, author of Gil in 
1892. There are various industries, amongst them ship- 
building, iron-works, tanneries, breweries, linen and cotton 
mills. Port du Conteau serves as the port of Vannes. 
Population (1886), 20,036 ; (1901), 23,375. 

Van t HofTp Jacobus Hondrieus (1852~ 

), Dutch chemist, was born in Botterdam on 30th 

August 1852. He studied from 1869 to 1871 at the 
polytechnic at Delft, in 1871 at the University of Leyden, 
in 1872 with Kekul4 at Bonn, in 1873 with Wurtz at 
Ps.ris, and in 1874, when he took his doctor’s degree, 
with Mulder at Utrecht. In 1876 ho became lecturer of 
physics at the veterinary school at Utrecht. Two years 
later ho was chosen professor of chemistry, mineralogy, 
and geology in Amsterdam University. In 1896 he was 
appointed ordinary honorary professor of chemistry in 
Berlin University. Van *t Hoff’s natno is esiK*cially 
associated with two imix)rtant developments of chemical 
theory. In the first place, ho may bo regarded as the 
founder of the doctrine of ateroo-isomcrism, for ho was the 
first, in 1874, to introduce a definite mechanical theory of 
valency, and to connect the oi)tical activity exhibited by 
many carbon compounds with their chemical constitution. 
In respect of this dcxjtrino of the “asymmetric carbon 
atom,” van ’t Hoff’s name is generally linked with that 
of Le Bel (born on 21st January 1847, at Pechelbronn, 
Lower Alsace), who, only two months later, independently 
enunciated the theory of asymmetric combinations wuth ; 
carbon ; though it must bo noted that J. Wisliconus, to 
whom van ’t Hoff, in fact, acknowledges his indebtedness, 
had several years earlier definit(dy suggested that in order 
to explain the constitution of certain organic bcjdics, the 
tridimensional arrangement of atoms in si)ace must be 
taken int^ account. For this work van 't Hoff and Lo 
Bel received the Davy medal jointly from the Royal 
Society in 1893. Van ’t Hoff is also identified wuth the 
development of the view that a close analogy must be 
recognized between the state of substances in solution and 
the same in the state of gas, and in a memoir on Les lots 
de V4<juilihre chimique (1886), ho showed tbit for dilute 
solutions the osmotic pressure follows tlie same laws as 
for gases. Van ’t Hoff is a prolific w'orker and writer in 
the domain of i)hysical chemistry, and since 1885 has 
published the ZeiUchrift fur •phyRikalUche (Jhemiey in 
collaboration wdth Professor Ostwald of Leipzig (born on 
2nd September 1853 at Riga), another prominent investi- 
gator in the same field. 

Voin Wertp a city of Ohio, U.S.A., capital of Van 
Wert county, in the north-western part of the state, at 
the crossing of the Pennsylvania and the Cincinnati 
Northern railways, at an altitude of 782 feet. It is in 
an agricultural region, for which it serves as a market 
and supply point. Population (1880), 4079; (1890), 
5512; (1900), 6422, of whom 221 were foreign-born 
and 183 negroes. 

Vaporization. — § l. In common language, a 
vapovr is a gaseous or elastic fluid, which emanates or 
evaporates from the surface of a solid or liquid at ternpera- 
ttxtw below its boiling-point A volatile liquid or solid is 
one which evaporates rapidly at ordinary temperatures. It 
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is a matter of common experience that evaporation is accele- 
rated by currents of air, or by the use of an exhaust pump, 
or by any process which removes the vapour as rapidly as 
it is formeSf. On the other hand, it is retarded, and finally 
ceases, if the vapour is allowed to accumulate in a closed 
space. When this equilibrium state is reached, the space 
is said to be saturated w’itli the vapour ; the density of 
the va})our is then the maximum which can exist in the 
presence of the liq\iid at the temperature of the exjieri- 
ment, and its pressure is called the saturation-preesiire. 
The term vaj»otir-prosaure, wbon used without qualification, 
is also generally employed to denote the saturation or 
maximum pressure. Dalton showed that tlio saturation- 
pressure of a vapour depends only on the temiwrature, 
and is unaffected by the presence of any neutral gas or 
vapour. This relation has been more accurately verified 
by many subsequent observers, and the excei)tions to it 
have been minutely studied and elucidated. I’lio satura- 
tion-pressure invariably increases rapidly with rise of 
teinperaUiro, accjording to a regular law^ w^hich has been 
the subject of many elaborate investigjitions. Wlion the 
vapour-pressure of a liquid becomes ecjual U) the external 
pressure, bubble's of vaijoiir are freely formed in 
interior of the liquid by the familiar process of boiling 
or ebullition. The tem])eraiure at which this occurs 
under the normal atmospheric pressure of 700 mm. of 
mercury (reduced to 0“ 0. and sca-leviil in latitude 45“) 
is termed the bailingpoint (B.P.) of tlie liquid, and is 
usually determined by taking the temperature of the 
saturated vai)oui‘ under normal pressure, to avoid error 
from superheating or impurities in the liquid. Tf the 
external pressure remains constant, the temju'rature will 
also remain constant, provided that the liquid is pure and 
that its comi>OBition remains unaltered, until tlio whole is 
vaiJorized, If, on tlie other hand, the liquid is contained 
in a closed space, it may bo made to boil at much lower 
temperatures by diuiinisliing the jin'ssnre ; or tlio tempera- 
ture of the liquid may bo raised considerably above the 
normal boilingqM)int, as in the boiler of a steam engine, 
if the pressure is raised by j)r(‘ veil ting the free escajKS 
of the vajKiur. In all cases, if tlie temperature is given, 
there is a corresponding eciuilibriuin or saturation-pressure 
of the vapour, and rwr in accordance with Dalton’s 

law. It w^as sliOAvn, however, by C?iigniar<l dc la Tour 
{Ann. Chim, Phys.y 1822, 1823) tliat tlie temperature and 
pressure of the liquid could not bo raised indefinitely in 
this manner. By heating liquids in strong glass bulbs 
with manometers attached, he found that at a certain 
temperature the meniscus or curved surlWio separating the 
liquid from the vapour disajijiearcd, Jind tlie Imlb iK^came 
filled wdth an apiiarently uuif*>nn subslaucc. ’flic tem- 
perature at which this mixing of litiuid and vajvour occurs 
is definite for each liquid, aiid is called the critical tem- 
perature, La Tour found the critical toinpcraturo in the 
case of water to be 302*' C., a result wliich has boon 
remarkably confirmed by later researches (Cailletet, 
Ann, Chim. Phr/s., 25, p. 519, 1892). In many books 
of recent years, it has been the custom, following a 
suggestion of Andrews, to restrict the term “gas” to 
temperatures above the critical tcunporature, and the 
term “ vapour ” to bunpcraturcs below. But this is often 
inconvenient in practice, as there is uf) sudden cliangc in the 
gaseous jdiase at ordinary pressures on ]»assiiig tJie niti< ai 
temperature. It is more convenient to eiii]>loy tlie torm 
“vapour” only w^hen discussing the jn-ojierties of the 
gaseous phase in relation to the Inpiiil or solid, and to 
follow Uk' common usage in describing substances like 
COg, or even SOa and NHg, as gases at ordinary toini)erar 
turos and j)ressure8. 

S 2. Continuity of State . — The form of the isothermal 

S. IX. — 79 
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curve, repreienting the compression of a vapour at 
constant temperature, consists, as shown in Fig. 1a, of 
three disconunuous branches. The relation between 
pressure and volume for an unsaturated ^ vapour is 
represented by the branch DE, which is similar to the 
isothermal of a gas obeying il^yle's law. When the 
saturation-pressure is reached at D the vapour begins 
to conaense, and the volume diminishes without further 
increase of pressure, giving the isopiestic branch DOB. 
At B, when the vapour is completely liquefied, further 
compression produces a rapid rise of pressur^ as shown 
by the branch BA, representing the behaviour of the 


fiquid. It is^ssible, however, to trace the branch 
DN for the supersaturated vapour continuously beyond 
D without liquefaction in the absence of nuclei. It is 
similarly possible to trace the liquid branch ABM beyond 
B to lower pressures in the absence of dissolved gases. 
As the temperature is raised, the length of the branch BD, 
representing the increase of volume in passing from the 
liquid to the gas, diminishes, as shown in Fig. 1 b, W'hich 
represents the isothermals of COo,^ according to Andrews 
(Phil, TraiM,y 1869). Above the critical temperature, 
the discontinuities at B and D disappear from the 
isothermal curve, and it is impossible to obtain separa- 
tion of the two states, liquid and gas, however great 
the pressure applied. The critical pressure is the 
vapour-pressure of the liquid at the critical temperature. 
It is possible to obtain a perfectly continuous passage 
from the gaseous to the liquid state by keeping the 
vapour at a pressure greater than the critical pressure 
while it is cooled from a temperature above the critical 
point, at which it would expand indefinitely (if the 
pressure’ were reduced) without separation into two 
phases, to a temperature below the critical point, at 
which expansion would produce separation into liquid 
and vapour as soon as the pressure was reduced to the 
saturation value. It was maintained by Andrews, on the 
basis of these and similar observations, that the gaseous and 
liquid states were merely widely separated forms of the 
same condition of matter, since one could be converted 
into the other without any breach of continuity or sudden 


^ The slight increase of pressure observed during condensation was 
•ttrlbnted by Andrews to the presence of a trace of air in the COs, 


evolution of heat or change of volume; just as aa 
amorphous solid in the process of fusion becomes gradually 
more and more plastic as the temperature is raised, and 
passes into the state of a viscous liquid with continually 
diminisldng viscosity. The same idea was further de- 
veloped by James Thomson (Froc, 1871), who 

suggested that the discontinuity of the isotherx^ at 
temperatures below the critical point was only apparent. 
He supposed that the extensions of the liquid and vapour 
curves BM, DN, in Fig. 1a, representing the states of 
superheated liquid and supersaturated vapour, might 
theoretically be joined by a continuous curve MN, repre- 
senting a homogeneous transforma- 
tion, which, however, could not be 
realized in practice, as the state of 
the substance corresponding to this 
part of the curve would be unstable. 
Maxwell (Nature, 1875) showed 
that the straight line BCD repre- 
senting the saturation-pressure must 
cut off loops BMC, CND, of equal 
area from this imaginary isothen^ ; 
otherwise it would be theoretically 
possible to obtain a balance of .work 
without any difference of temperature 
by taking the substance through the 
isothermal cycle BCDNCMB. The 
theoretical isothermal of James 
Thomson is qualitatively represented 
by an equation of the ty^^e devised 
by Van der Waals, in which the 
mutual attraction of the molecules 
of a gas is regarded as equivalent 
to an internal pressure of the form 
which he supposes identical 
with the capillary pressure of the 
liquid. It has been found, however, 
that this simple expression is not 
sufficiently exact It is probable that it is not merely a 
question of varying attraction between similar molecules. 
A vapour should rather be regarded as containing a 
certain proportion of comx>ound or co-aggregated mole- 
cules, which partially dissociate when the pressure is 
diminished or the temperature raised, A liquid similarly 
contains dissolved molecules of vapour, and the state of 
equilibrium is more nearly analogous to that between 
conjugate saturated solutions (s.y., water and phenol). 

§ 8. Effect of Capillary Premire . — It was observed by Sir 
William Thomson (Loid Kelvin) {Phil, Mag,, iv, 42, p. 448, 1871) 
that if a capillary tube is partially immersed in a liquid which 
rises in the tube to a height h above the plane surface, and the 
whole ap;>aratus is contained in an isothermal enclosure, the 
vapour must bo in equilibrium with the liquid both at the plane 
surface and at the curved surface in the capillary tube. Tlie 
equilibrium vapour-pressures of the liquid at the two surfaces 
must therefore differ by an amount equal to the pressure due to 
a column of vapour of height h. If r is the radius of curvature of 
the meniscus in the capillary tube (supposed circular in section) 
at the point where the tangent is horizontal at a height A, and 
if T is the surface tension, g the acceleration of gra^ty, I) the 
density of the liquid, and d uiat of the vapour, the difference of 
pressure P between the liquid and vapour due to curvature of 
the meniscus is given by Laplace’s formula 

./'=2T/r=yA(2)-£0 . . . (1) 

If Pa is the normal vapour-pressure at the plane surface, and p that 
at the curved surface, we have (po ’~p)^ghd, which when combined 
with (1) gives the relation 

ip-PoVP^d/iJD^d) ... (2) 

If we substitute for d its value mpJRB, where m is the molecular 
weight of the v^ur and B:s8*81xl0^ C.G.S., and if we put 
where Fis the volume of unit mass of the liquid, nec^ect- 
ing the ratio d/D in comparison with unity, we have approximately 

{p-P9)lp%^uiPVlE$ , . • ( 8 ) 



A, Jamei Thomson Itothemal ; B, Isothermals of CO, (Andrews^ 
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Instead of regarding the effect as being due to the curvature of the 
surface, we maf regard it as being direcUy due to the change of 
stress PszghD m the liqnid, in which case d should be omitted in 
the denominator of (2), and relation (8) is accurate. In the cose of 
water we may deduce from formula (8) that the relative increase of 
the vapour-pressure per atmosphere (megadyne) of increase of pres- 
sure P 18 18/88 X 278 at 0" C., or only 8 parts in 10,000 ; and that it 
varies inversely as d, if we neglect the expansion of Tlie corre- 
sponding compression of the liquid is about 1 in 20,000, which is a 
quantity of a similar order of magnitude, if we remember that the 
molecule of the liquid are already neaity in contact. 

Although we cannot suppose the formula of Laplace to hold 
accurately for drops of molecular dimensions, this increase of 
vapour-pressure with earvature in the case of small drops affords 
a natural explanation of the 2 »henomeuon of supersaturated vapour 
already alluded to. A minute drop of liquid of radius r in a fog 
or cloud will evaporate unless the vapour-pressure in the sur- 
rounding gM exceeds the normal saturation-pressure by 27Vf/ri>. 
Similarly, in order that a fog may form in a moist atmosphei*e 
containing dust or ionic nuclei, it is necessary that the temperature 
should be lowered until the vapour-pressure exceeds that corre- 
sponding to the temperature by ^TdjrD^ where r is the equival^it 
radius of a nucleus. If there are no dust nuclei present, Wilson 
{Phil, Trans,, 1898) has found that a veir fine fog of a distinct 
character is formed when the density of the vapour is about four 
times the saturation value. Assuming Laplace’s formula, tliis 
would imply the normal presence of nuclei of a radius 4x10“’^ 
cms. This value of r approaches molecular dimensions, and the 
experiment may be regarded as a corroboration of the view that a 
vapour contains coaggregated or liquid molecules in solution. 

The very considerable superheating of a liquid above its normal 
boiling-point, which occurs in the alisenco of dissolved gases, is 
readily explained as the direct effect of the capillary pressure. 
The pressure inside a small bubble of radius r must exceed that 
in the surrounding liquid by 27yr, which may be very largo for 
bubbles of molecular cliiiiensions. Moreover, the vapour-pressure 
inside such a bubble is less than the noimal saturation-pressure by 
2TdlrD, A liquid free from gas or other suitable A^ei can only 
evaporate at the surface, and may be considerably snperheatea, 
especially if its surface is covei'ect with oil or some liquid of a 
higher hioiling-point which does not mix with it. 

we may suppose that a relation similar to (8) holds between the 
vapour-pressure of a solUl and the pressure to which it is exposed, 
altnougn in this cose the theoretical or experimental proof would 
be more difficult, and possibly unsatisfactory. It is easy, however, 
to see that some such relation is required to corres|)ond with the 
effect of pressure on the melting-point of a solid. (See Fusion.) 
The vapour-pressure of the solid at its melting-point, at which 
it is in equilibrium with tht' liquid, must bo equal to that of the 
liquid ; otherwise the phase possessing the higher vaiiour-pressuro 
would evaponitc, and the vapour would condense on the phase 
possessing the lower vapour-pressure, until the whole were trans- 
formed. Above the melting-point the vaiwur-pressuro of the liquid 
must be less than that of tne solid, as the liquid is the stable 
phase ; below the melting-point the solid has the lower vapour- 
pressure. The curves of vapour-pressure of the solid and liquid 
phases intersect at an angle, and are not continuous os Rcgnault 
supposed. The difference of slope of the curves at the melting-|K)iiit 
$0 was shown by Kirchhoff (see (24) below) to bo where L 

is the latent heat of fusion and v tlio specific volume of the vapour. 
This may also be written LmpJRB\, since Hence if 

y, p" are the normal vapour-pressures of the solid and liquid 
respectively at a temperature 6 near the melting-point, the differ- 
ence ( »' -^") due to change of temperature {B ~ B^ is given by the 
formula 

{p'-)nip.-=Lm{B^B;^IRB\ , . (4) 

Assuming formula (3) to apply to both liquid and solid, if V' is 
the specific volume of tlic solid and V" that of the liquid, for the 
wme increase of pressure P the vapour-pressure of the solid is 
increased by mPv'polRB, and that of the liquid by mPV"po/Re. 
The difference of vapour-pressure due to P is given by the formula 

{p'-2niPo^{V'-V")mPIRB, , , (5) 

If we suppose the pressure P applied by some neutral fluid such 
as air, the melting-point must change in such a manner that the 
vapour-pressure of the liquid may be the same as that of the solid 
at the new melting-point. The difference of va|K>ur-preBsure8 duo 
to change of pressure P must be equal and opposite to that due to 
chan^ of temperature. Equating the values of {p' - p") in (4) and 
(6) with a change of sign, we obtain the well-known relation 

(^-^o)/<?o=(r'-F)P/Z ... (6) 
Since tUs may be directly deduced from the second law of thermo- 
dynamics, we conclude that relation (8) correctly represents the 
change of vapour-pressure of a solid due to pressure P, 

The same oovuution of equality of vapour - pressure evidently 
applies to other oases of transition-points,** or temperatures at 
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which two different phases or modifications of a substance are 
capable of coexisting in equilibrium with each other in presence of 
the vapour. For iustanoe, the rhombic and mouosymraetrio forms 
of sulphur must have the same vapour-pressure at their transition 
poinl^ 96*6* C., the difference of slope of the vapour-pressure curves 
at this point being related to the latent heat of transition in the 
same manner as in the cose of ioe and water. Similarly at the 
transition ^int of two hydrates — e,g,, the hydrates of zino sulphate 
wdth 6 ana 7 molecules of water respeotively, which can exist in 
equilibrium with the same saturated solution at 39* C. (see Fusion) 
— ^the solubilities must be equal, and the pressure of aqueous 
vapour in equilibrium with eacn solid hydrate nmst be the same 
as the vapour-pressure of the saturated solution at the transition 
lK>int. 

§ 4. Mixtures awl Soluti(yns,~-~T\\G vapour-pressure of a liquid is 
not appreciably affected by the presence of another gas or vapour 
(neglecting the small effect of pressure already discussed), except in 
so far as the latter is soluble in the liquid. If two liquids which 
are mutually insoluble evaporate into the same s|)acc, the vapour- 
pressure of each attains its normal saturation value independently 
of the presence of the other. If eaoh is partial!}* soluble in the 
other, the mixture separates into two conjugate solutions, whiob 
must have the same vapour-pressure. The va})nuT-preB8uro of the 
mixture in this case is less than the sum of the separate vapour- 
pressures of the components. A solid dissolved in a l^uid 
produces a similar lowering of vapour-pressure, wliich has been the 
3 ulnect of many important investigations. 

The rise of boiling-point •produced by Bubstancos in solution vnis 
demonstrated by Faraday in 1820. Babo, 1847, found that the 
“relative lowering ” of the vapour-pressure of a solution (/» 
where p is the vapour-pressure of the solution and p„ that of the 
]mre solvent, at any teniperatiire t, was independent of the 
temperature for the same solution. 'Wiillner {Pogg. Ann,, 108, 
p. 529, 1858) found the lowering of vaT)our-pressuro to be noarlv 
proportional to the strength of solution for the same salt. Ostwal^, 
employing Wiillncr’s results, found the lowering produced by 
different salts to he approximately the same for solutions of the same 
concentration (7 measured in gramme-molecules j)cr c.c. A most 
important experimental contribution was that of Raoiilt {Ctmptfs 
Rendus, 1886, 1887), who employed other solvents than water. He 
verified the laws of Babo, Wiillner, and OstwaUl, except for strong 
solutions, and showed that the lowering in difleivnt solvents was 
the same for solutions of the same “molecular concentration,” for 
w'hich the ratio of the number of molcicules of tlie dissolved 
substance or solute to the number of molecules of the solvent in a 
given volume of solution was the same. These experimental results 
have been theoretically explained in terms of tlm osmotic pressuio 
of the solution by An’hcnius, van ’t Hoff, and oimers. Tlie relation 
of the loivering of vapour pressure to the osmotic pressure may lx# 
obtained by reasoning similar to that employed by Lord Kelvin 
for capillaiy pressure, and is identical in form with (2) if we regard 
the osmotic jircssure as a dimimUion of the pressure of the mole- 
cules of the solvent, due to partial displacement by molecules of 
the solute. The osmotic pressure P may be measured by the 
height of a column of the solution maintained by osmosis when a 
vessel permeable to the solvent but not to the solute is filled with 
solution and immersed in the pure solvent. If we imagine the 
whole apparatus to be kept in an isothermal enclosure containing 
only the vapour of the solvent, the vapour must be in equilibrium 
with both solution and solvent at different levels, and the vapour- 
pressure of the solution ]) must bo less than that of the purs 
solvent by the pressure due to a column of vapour (density d). 
equal in licight to the column of solution (density JJ) maintained 
by the osmotic pressure. This leads immediately to the relation 

{Po-p)IP^dl{D-d) ... (7) 

which is identical w*ith (2), except that the sign of P is changed, 
because the osmotic pressure P of the solute is e<|uivalcnt to a 
diminution of the concentration pressure of the solvent. The 
relation in this form is generally true, and includes all cases of 
abnoririal vapour-densities and abnormal osmotic pressun^s; but 
for a considerable lowering of the vapour-pressure, it w«>v.ld lie 
necessary to take account of the valuation of density of the vapour, 
and to a less extent of that of the solution, in the height of the 
column corresi)ondiug to the osmotic pressure. The relation in 
this form is of little use, as the osmotic pressure cannot readily lie 
measured. But in the case of dilute solutions we may make the 
usual assumption P=RBC, Since we have also p^^ROdjm, the 
relation takes the simple form 

{Po-pVPo-mCID , , . (8) 

This corresponds approximately with Raoult’s experimental law 
for dilute solutions, since Djm is the nunil»er of grammo-muleculcs 
of the solvent per c.c. of the solution. It involves thcj assumption 
that the molecules of the solute and the vapour are both normal. 
The most important exceptions are : (1 ) electrolytes, the moleoules 
of which in dilute solutions are more or less split up into aepytn 
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ionii, which act aa mdependent molecules m re^^rds osmotic 
pressure; and (2) substances, like acetic acid, with abnormal 
vapour-densitzes. 

The rise of boiling*point jtroduccd bjr any substance in solution 
is readily calculate from the lowcnng of vapour-pressure by 
dividing it by the increase of prassure jier degree of temperature 
[dp/de) for the solvent at its boiling-point. As a simple example, 
if B42 grammes of sugar (one grumme-moleoulc) are dissolved in 
18 litres (1000 gramnie-nioleculos) of water, the lowering of vai)our- 
pressure at 100’’ 0. is nearlv one-thousandth part of the whole 
pressure, j.e., of 760 mm. The rate of increase of steam-pressure 
at lOO^’O. is 27*2 mni. per 1" 0. Hence the B.P. of the solution is 
raised by 760/27-2 x 1000= *028" 0. 

g 5. Tottil Heat and Latent Heat. — To effect the 
conversion of a solid or liquid into a vapour without 
change of temperature, it is necessary to supply a 
certain quantity of heat. The quantity required per 
unit mass of the substance is tt^rmed the latent heat of 
vajxyrimtimi. The toUd heat of the saturated vapour 
at any temperature is usually defined as the quantity of 
heat required to raise unit mass of the liquid from any 
convenient zero up to the temperature considered, and 
then to eva])orate it at that temperature under the 
constant pressure of saturation. The total heat of steam, 
for instance, is generally reckoned from the state of water 
at the freezing-point, 0* C, If h denote the heat required 
to raise the temperature of the liquid from the selected 
zero to the tein]X3rature f C., and if II denote the total 
heat and L the latent heat of the vapour, also at C., we 
have evidently the slmjde relation 

(0) 

The pressure under which the liquid is heated makes 
very little difference to the quantity A, but, in order to 
make the statement definite, it is desirable to add that the 
liquid should bo heated under a constant pressure equal 
to the final saturation-pressure of the vaj>our. Tlie usual 
definition of total heat applies only to a saturated 
vapour. For greater simplicity and generality it is 
desirable to define the total heat of a substance as the 
function where E is the intrinsic energy and v 

the volume of unit mass. (See Thermodynamics.) This 
agrees with the usual definition in the special case of a 
saturated vai>our, if the liciuid is heated under the final 
pressure p, as is generally the case in heat engines and in 
exporinienUl measurements of JET. 

The method commonly adopted in measuring the latent 
heat of a vapour is to condense the va|Kjur at saturation- 
pressure in a calorimeter. The quaidity of heat so 
measured is the total heat of the vapour reckoned from 
the final temperature of the calorimeter, and the heat of 
the liquid h must l)e subtracted fixtm the total heat 
measured to find the latent heat of the va|K)ur at the 
given temperature. It is necessary to take s{)ecial pre- 
c!autions to ensure that the vapour is dry or free from 
drops of li(juitl. Another method, which is suiUible for 
volatile licpiids or low temi)eraturos, is to allow the liquid 
to evaporate in a calorimeter, and to measure the quantity 
of heat re(|uired for the evaporation of the liquid at the 
temperature of the etdorimeter and at saturation-pressure. 
The first jiietho<l may be called the method of condensor 
tion. It was applied in the most perfect manner by 
Regnault to determine the latent heats of steam and several 
other vaiiKJura at high pressures. The second method may 
be called the method of evaporation. It is more difficult 
of application than the first, but has given some good 
results in the hands of Griffiths ^ and Dicterici, although 
the experiments of Regnault by this method were not very 
successful. 

It was believed for many years, in consequence of some 
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rough experiments made by Watt, that the total heat of 
steam was constant. This was known as Watt’s law, and 
waa sometimes extended to other vapours. An alternative 
supposition, due to Southern, was that the latent heat was 
constant. The very careful experiments of Regnault, 
published in 1847, showed that the truth lay somewhere 
between the two. The formula which he gave for the 
total heat II of steam at any tciniK'ratui-e f C., which has 
since been universally accepted and has formed the basis 
of all tables of the properties of steam, was as follows ; — 

i/=:606-6-f0-806« . . . . (10) 

He obtained similar formulae for other vapours, but the 
experiments were not so complete or satisfactory as in the 
cose of steam, which may conveniently be taken as a 
typical vapour in comi^aring theory and experiment. 

§ 6. Total Heat of Ideal Vapour , — It was proved 
theoretically by liankine (Proc, Ii,S,E,, vol. xx. p. 173, 
road February 1850, published 1853) that the increase 
of the total heat of a saturated vapour between any 
two temperatures should be equal to the specific heat 
S of the vapour at constant pressure multii)lied by the 
difference of temi)erature, provided that the saturated 
vapour l>ehaved as an ideal gas, and that its specific heat 
was independent of the pressure and temperature. Ex- 
pressed in symbols, the relation may be written 

H-H'r.Sie'-n . . (11) 

This relation gives a linear formula for the variation of 
the total heat, a result which agrees in form with that 
found by Regnault for steam, and implies that the co- 
efficient of t in his formula should be equal to the specific 
heat S of steam. Rankine’s (jquation follows directly 
from the first law of thermodynamics, and may bo proved 
as follows ; The heat absorbed in any transformation is 
the change of intrinsic energ}- plus the external w-ork 
done. To find the total heat i/ of a vapour, wo have 
II ^ E •\- p{v - whore the intrinsic energy E is 
measured from the selected zero of total heat. The 
external work done is 2 )(v - h\ where p is the constant 
pressure, v the volume of the vapour at 0, and h the 
volume of the liquid at 0„, If the saturated vapour 
behaves as a perfect gas, the change of intrinsic energy E 
de|xindB only on the temperature limits, and is equal to- 
s(6 - ^o), wdiere s is the specific heat at constant volume. 
Taking the difference between the values of H for any 
two temperatures and f/', w-e see that Rankine’s result 
follows imincdiatoly, provided that jt{v-b) is equal ta 
{S- 8)0 or ROj 7)1^ which is approximately true for gasca 
and vapours when v is very large compared with h. Wo 
may observe that the equation (11) is accurately true for 
an ideal vapour, for which pv^{S - 8)0, provided that the 
total heat is defined as equal to the change of the function 
{E-k-pv) between the given limits. Adopting this defini- 
tion, without restriction to the case of an ideal vapour or 
to saturation-pressure, the rate of variation of the total 
heat with temperature {dHld0) at constant pressure ia 
equal to S under all conditions, whether S is constant, or 
varies both wdth p and 0, (See Thermodynamics, § 7.) 

§ 7, Specific Heat of Va 2 ^our 8 . — The question of the 
measurement of the specific heat of a vapour possesses 
B|>ecial interest on account of this simple theoretical 
relation between the specific heat and the variation 
of the latent and total heats. The first accurate 
calculations of the specific heats of air and gases 
wore mode by Rankine in a continuation of the jmper 
already quoted. Employing Joule’s value of tho 
mechanical equivalent of heat, then recently published, 
in connexion with the value of the ratio of the specific 
heats of air <S/« « 1-40 deduced from the velocity of sound, 
Rankine found for air *240, which was much smaller 
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than the best previous determinations (0.^., Delaroche and 
Berard, •267), but agreed very closely with the value 
^«*238, found by Regnault at a later date. Adopting 
for steam the same value of the ratio of the specific 
heats, namely, 1*40, Rankine found /S=»*385, a value 
which he used, in default of a better, in calculating some 
of the properties of steam, although he observed that it 
was much larger than the coefiicient *305 in Rognault’s 
formula for the variation of the total heat. The specific 
heat of steam was determined shortly afterwards by Ileg- 
nault {CompteB HenduSy 36, p. 676) by condensing super- 
heated steam at tvio different temperatures (about 125° 
and 225° C.) successively in the same calorimeter at 
atmospheric pressure, and taking the difference of the 
total heats observed. The result found in this manner, 
namely, ^=«'475, greatly increased the apparent dis- 
crepancy between Regnault’s and Rankine’s formulae 
for the total heat. The discrepancy was also noticed 
by Kirchhoff, who rediscovered Rankine*H formula {Porfg, 
Ann., 103, p. 185, 1858). He suggested that the high 
value for S found by Regnault might be due to the 
presence of damp in his superheated steam, or, on the 
other hand, that the assumjition that steam at low 
temperatures followed the law pv = R6 might be 
erroneous. These suggestions have been frequently re- 
peated, but it is ])robable that neither is correct. 
Zouner, at a later date {La Ckaleur, p. 441), employ- 
ing the empirical formula pxj- for satu- 

rated steam, found the value S = *568, which further 
inci-eased the discrei)ancy. Him and Cazin {Ann. Chim, 
PhyB., iv. 10, p. 349, 1867) investigated the form of the 
adiabatic for stc^am passing through the state /) = 760 
mm., d = 373° Abs., by observing the ]»rcssuro of su])er- 
heated steam at any tem}>eraturo which just failed to 
produce a cloud on sudden i‘Xi)ansion to atmospheric 
pressure. Assuming an equation of the form log 
(j[;/760)«=a log (^^/373), their results give a — SjR^ 
4*305, or /S* 0*474, which agrees very perfectly with 
Regnault’s value. Tt must be observed, however, that 
the agreement is ratliiT more perfect than the com- 
parative roughness of the method would apjiear to war- 
rant. More recently, Macfarlanc Gray {Proc, Inst. Mech, 
Eng., 1 839)1 devoted minute attention to the 

reduction of Regnault’s observations, assuming AS'/a= 1*400 
as the theoretical ratio of specific heats of aU vapours on 
his “ ether-pressure theory,” has calculated the properties 
of steam on the assumption S = 0*384. Ho endeavours to 
BupjK)rt this value by reference to sixteen of Regnault’s 
observations on the total heat of steam at atmospheric 
pressure wuth only 19° to 28° of superheat. These 
observations give values for S ranging from 0*30 to 
0*46, with a mean value 0*3778. But it must be 
remarked that the superheat of the steam in these ex- 
periments is only 1 or 2 per cent, of the total heat 
measured. A similar objection applies, though with 
less force, to Regnault’s main exj)eriments between 
125“ and 225° C., giving the value /S = 0*475, in which 
the superheat (on wdiich the value of S depends) is only 
one-sixteenth of the total heat measured. Gray explains 
the higher value found by Regnault over the higher range 
as duo to the presence of particles of moisture in the 
steam, which he thinks “would not be evaporated up to 
124° C., but would be more likely to be evaporated in 
the higher range of temiierature.” Perry (Steam Engine, 
p. 580), assuming a characteristic equation similar to 
Zouner’s (which makes v a linear function of the tempera- 
ture at constant pressure, and S independent of the pres- 
sure), calculates as a function of the temperature to 
satirfy Regnault’s formula (10) for the total heat. This 
method is logically consistent, and gives values ranging 
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from 0*305 at 0° to 0*341 at 100° C. and 0*464 ai 
210° C., but the difference from Regnault’s iS» 0*475 
cannot easily be explained. 

§ 8. Throttling Calorimeter Method . — The ideal method 
of determining by direct experiment the relation between 
the total heat and the specific heat of a vapour is 
that of Joule and Thomson, which is more commonly 
known in connexion with steam as the method of the 
throttling calorimeter. It was first emidoyed in the 
case of steam by Peabody as a means of estimating 
the wetness of saturated steam, which is an im))ortaut 
factor in testing the performance of an engine. If steam 
or vapour is “ wire-drawn ” or expanded through a porous 
plug or throttling aperture without external loss or gain 
of heat, the total heat {E + pv) remains constant (Thebmo* 
DYNAMICS, § 11), ])rovidcd that the experiment is arranged 
so that the kinetic energy of flow is the same on either 
side of the throttle. Thus, starting with saturated steam 



Fio. 2. — Throttling Calorinicter Method. 


at a temperature ff and ] treasure p\ as represented by the 
point A on the pB diagram (Fig. 2), if the point B repre- 
sent the state after passing the throttle, the total 
heat at A is the same as that at B, and exetjeds that at 
any other j)oint D (at the same pressure p' as at B, but 
at a lower temjwraturc B) by the amount which 

would be required to raise the temiicrature from I) to B 
at constant pressure. We have therefore the simple rela- 
tion between the total heats at A and D — 

. . . ( 12 ) 

If the steam at A contains a fraction z of suspofided mois- 
ture, the total heat 11 a is less than the value for dry 
saturated steam at A by the amount zL. If the steam 
at A were dry and saturated, we should have, assuming 
Kegnault’s formula (10), //^ ~//^»*305 (B' - B\ whence, 
if *475, we liave zL - *305 {& - 6») - *475 (6^" - B). It 
is evident that this is a very delicate method of determin- 
ing the wetness 2, but, since with dry saturated steam at 
low pressures this formula always gives mgnfim values 
of the wetness, it is clear that Kcgnaiilt’rt numerical 
co-efficients must be wrong. 

From a different point of view, equation (12) may be 
applied to determine the specific luiat of steam in terms 
of the rate of variation of the total heat. If we assume 
Regnanlt’s formula (10) for the total heat, w*e have 
evidently the simple relation S - 0*305 (^ - ^)/(^' - B), 
supposing the initial steam to be dry, or at least of the sama 
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quality as that employed by Regnault. This method was 
applied by Ewing {B,A, Eep,^ 1897) to steam near 100*0. 
He found the specific heat smaller than 0*475, but no 
numerical results were given. A very complete investiga- 
tion on the same lines was carri^ out by Grindley 
(PkU. Tran$., 1900) at Owens College under the direc- 
tion of Osborne Reynolds. Assuming dHjdS « 0*305 for 
saturated steam, he found that was nearly independent 
of the pressure at constant temperature, but that it varied 
with the temiierature from 0*387 at 100* C. to 0*665 
at 160’ C. Writing Q for the Joule-Thomson “cooling 
efiTect,” dOjdp^ or the slope BC/AC of the line of constant 
total heat, he found that Q was nearly independent of the 
pressure at constant temperature, a result which agrees 
with that of Joule and Thomson for air and CO 2 ; but 
that it varied with the temperature as (1/d)^*^ instead of 
(l/d)*. These results fpr the variation of Q are inde- 
j^ndent of any assumption with regard to the variation 
of H. Employing the values of S calculated from 
0*305, he found that the product SQ was inde- 
pendent of both pressure and tom})eraturo for the range of 
his experiments. Assuming this result to hold generally, 
we should have 5 = 0*306 at 0* C., which agrees with 
Rankine’s view; but increasing very rapidly at higher 
temperatures to 5» 1*043 at 200" C., and 1*315 at 
220* C. The characteristic equation, if =» constant, 
would be of the form {v^SQ)^ ROjp^ which does not 
agree with the well-known behaviour of other gases and 
va{>ours. Whatever may be the objections to Regnault’s 
method of measuring the specific heat of a vapour, it 
seems impossible to reconcile so wide a range of variation 
of S with his value 5 0*475 between 126* and 225* C. 
It is also extremely unlikely that a vapour which is so 
stable a chemical compound as steam should show so wide 
a range of variation of specific heat. The eocperimental 
results of Grindley with regard to the mode of variation 
of Q have been independently confirmed by Callendar 
(Proc. if. 5., 1900), who quotes the results of similar 
experiments made at McGill College in 1897, but gives 
an entirely ditferent interpretation, based on a direct 
measurement of the specific heat at 100" C. by an 
electrical method. 

The method of deducing the specific heat from Reg- 
nault’s formula for the variation of the total heat is 
evidently liable in a greater degree to the objections 
which have been urged against his method of determining 
the specific heat, since it makes the value of the specific 
heat depend on small differences of total heat observed 
under conditions of greater difficulty at various pressures. 
The more logical method of procedure is to determine the 
8p3cific heat independently of the total heat, and then to 
deduce the variations of total heat by equation (12). The 
simplest method of measuring the sj^cific heat appears to 
be that of supplying heat electrically to a steady current 
of vapour in a vacuum-jacket calorimeter, and observing 
the rise of temperature produced. Employing this method, 
Callendar finds 5 « 0*497 for steam at one atmosphere 
between. d03" C. and 113* C. This is about 4 per cent, 
larger than Regnault’s value, but is not really incon- 
sistent with it, if we suppose that the specific heat at any 
given pressure diminishes slightly with rise of tempera- 
ture, as indicated in formula (16) below. 

§ 9. Ctyrreded Eqtudion of Total Admitting the value 

. 9 = 0*497 for the s^ifio heat at 108* C., it is clear that the form 
of Begnault's equation (10) must be wrong, although the niunerioal 
value of the oooffioient 0*805 may approximately represent the 
average rate of variation over the ran^ (100* to 190^ C.) of the 
exfienmenta on which it chiefly depends. Regnault'a eimerimenta 
at lower temperaturea were extremely discoraant, and nave been 
shown by the work of Griffiths (/Voc. R,S,y 1894) and Dieterioi 
(ITisd. Ann,, 87, p. 504, 1889) to give values of the total heat 10 
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to 6 calories too laige between 0* and 40* C. At low pressnres and 
temperatures it is probable that saturated steam behaves veiy 
neany as an ideal gas, and that the variation of the total heat is 
closely represented by Rankiue’s equation with the ideal value of 
8» In order to correct this equation for the deviations of the 
vapour from the ideal state at higher temperatures and pressures, 
the si^lest method is to assume a modified equation of the 
Jonle-Thomson type (Thxrmodykamics, equation (17)), which 
has been shown to represent satisfactorily the behaviour of other 
gases and vapours at moderate pressures. Employing this type of 
equation, all the thermodynamical properties of the substance may 
conveniently be expressed in terms of the diminution of volume e 
due to the formation of compound or coaggregated molecules 

{v-h)^Reip^cMeY^V-c . . (18) 

The index n in the above formula, representing the rate of variation 
of c with temperature, is approximately the same as that express- 
ing the rate of variation of the cooling effect Q, which is nearly 
proportional to c, and is given by the formula 

5C=(» + l)c-5 . . . (14) 

The corresponding formula for the total heat is 

JI-ffa^S,{0-eo)-{n + l){rp-CoPo)’^h(p--p,) . (16) 

and for the variation of the specific heat with pressure 

S^S,+n{n + l)2Kie . . . (16) 

where So is the value of S when and is assumed to be inde- 
pendent of $, as in the case of an ideal j^as. 

Callondar's experiments on the cooling effect for steam by the 
throttling calorimeter method gave n = 8*33 and es=26‘S c.c. at 
100* C. Grindley’s experiments gave nearly the same average 
value of Q over his eimerimental range, but a rather larger value 
for n, namely, 8*8. For pur|)OBe8 of calculation, Callendar (Proe. 
R,S.^ 1900) adopted the mean value 9i=3‘5, and also assumed the 
specifio heat at constant volume ssz3‘5 R (which gives 5o=4‘5 R) 
on the basis of a hypothesis, doubtfully attributed to Maxwell, 
that the number of degrees of freedom of a molecule with m atoms 
is 2m + 1, The assumption n = s/R simplifies the adiabatic equation, 
hut the value n=s8*5 gives 0*497 at zero pressure, which was 
the value found by Calendar experimentally at 108* C. and 1 
atmosphere pressure. Later and more accurate experiments have 
confirmed the experimental value, and have shown that the limiting 
value of the specific heat should consequently he somewhat smaller 
than that fpven by Maxw'eH's hypothesis. The introduction of 
this correction into the calculations w'ould slightly improve the 
agreement with Kegnault’s values of the specific heat and total 
heat between 100* and 200* (>., where they arc most trustworthy, 
but would not materially affect the general nature of the results. 

Values calculated from these formul® are given in the table 
bolow\ The values of If at 0* and 40* agree fairly with those found 
by Ilioterici (696*7) and Griffiths (61 3*2) respectively, but differ 
considerably from Regnault 's values 606*5 and 618*7. The rate 
of increase of the total heat, instead of l>eing constant for saturated 
steam as in Regnault’s foimula, is given by the equation 

dIllde=:S{l--Q(i2>ld0) . . . (17) 

and diminishes from 0*478 at 0* C. to about 0*40 at 100* and 0*20 
at 200* C., decreasing more rapidly at higher temperatures. The 
mean value, 0*313 or dHid0, between 100^ and 200* agrees fairly 
well with Regnault’s coefficient 0*306, but it is clear that consider- 
able errors in calculating the wetness of steam or the amount of 
cylinder condensation would result from assuming this important 
coefficient to be constant. The rate of change of the latent heat is 
easily deduced from that of the total heat by subtracting the 
specific heat of the liquid. Since the s})ecific heat of the Bquid 
increases rapidly at high temperature^ while dHld0 diminishes, it 
is clear that the latent heat must diminish more and more rapidly 
as the critical point is approached. Re^mault's formula for the 
total heat is here again seen to be inadmissible, as it would make 
the latent heat of steam vanish at about 870* 0. instead of at 
865* C. It should be observed, however, that the assumptions 
made in deducing the above formula apply onW for moderate 
pressures, and that the formulae cannot be employed up to the 
critical point owing to the uncertainty of the variation of the 
specific beats and the cooling effect Q at high pressures beyond the 
experimental range. Many attempts have been made to construct 
formulie representing the deviations of vapours from the ideal 
state up to the critical point. One of the most complete is that 
propoBM by Clausius, which may be written 

R0lp^v^R0{v-h)(A-‘B0^)lp(V’¥af0^ . (18), 

but such formulae are much too complioated to be of any nracrioal 
use, and are too empirical in their nature to permit of tne direct 
ph^osl interpretanon of the constants they contain. 



VAPORIZATION 631 


2 10 . Empirieal Formulas for the SalmutionrPressure, 
—•The valiieB of the saturation-pressare have been very 
aocorately determined for the majority of stable sub- 
stances, and a large number of empirical formulas have 
been proposed to represent the relation between pressure 
and temperature. These formulas are important on 
account of the labour and ingenuity expended in devising 
the most suitable types, and also as a convenient means 
of recording the experimental data. In the following list, 
which contains a few typical examples, the different for- 
mulas are arranged to give the logarithm of the saturation- 
pressure p in terms of the absolute temperature d. As 
originally proposed, many of these formulae wore cast in 
exponential form, but toe adoption of the logarithmic 
method of expression throughout the list serves to show 
more clearly toe relationship between toe various types. 

+ . (Dalton, 1800) . . (10) 

log p^C log {A +P0) . . (Young, 1820) 

logp^A$l(P-^Ce) . . (Roche, 1830) 

log p^ A +Bb» + Ce^ . . (Biot, 1844 ; Hegnault) 

log p= A + BIB + Clfi . . (Rankino, 1840) 

logp=iA'¥BlB + C\ogB . (Kirchhoff, 1858 ,* Ronkine, 1866) 

logjp=^+^/^* . . . (Unwin, 1887) 

logp^A+BlogB^-Clogifi+c) (Bertrand, 1887) 
log p= A -^BliB^-C) . . (Antoine, 1888) 

The formula of Dalton would make the pressure increase 
in geometrical progression for equal increments of tempera- 
ture. In other words, the increase of pressure per degree 
{dpjdd) divided by pi should be constant and equal to 
but observation shows that this ratio decreases, e.g,, from 
0*0722 at 0" C. to 0*0357 at 100“ C. in the case of steam. 
Observing that this rate of diminution is aj)proximately 
as the square of the reciprocal of the absolute tempera- 
ture, we see that the almost equally simple formula 
log jD== A + .6/^ represents a much closer approximation 
to exjieriment. As a matter of fact, the two terms 
A-k-BjO are the most important in the theoretical ex- 
pression for the vapour-pressure given below. They are 
not sufficient alone, but give good results when modiffed, 
as in the simple and accurate formula of Kankine, 
Kirchhoff, Antoine, and Unwin. If we assume formulae 
of the simple type A + BjO for two different substaw.es, 
which have the same va|)Our-prcssurc p at the absolute 
temperatures O' and 0" res}»octively, wo may write 

log A' +irie'= A " . . ( 20 ) 

from which we deduce that the ratio of the tem- 
peratures, at which the va[)Our-pressures are the same, is 
a linear function of the temperature ^ of one of the sub- 
stances. This approximate relation has been employed by 
Ramsay and Young {Phil. Mag., 1887) to deduce the 
vapour-pressures of any substance from those of a standard 
substance, by means of two observations. More recently 
toe same method has been applied by Findlay {Proc. B.S., 
1902), under Ramsay’s direction, for comparing solubilities 
which are in many respects analogous to vapour-pressures. 
The formulae of Young and Roche are purely empirical, 
but give very fair results over a wide range. That of 
Biot is far more complicated and troublesome, but admits 
greater accuracy of adaptation, as it contains five con- 
stants (or six, if 0 is measured from an arbitrary zero). 
It is important as having been adopted by Regnault (and 
also by many subsequent calculators) for the exj>ression 
of his observations on the vapour-pressures of steam and 
various other substances. The formulae of Rankine and 
Unwin, though probably less accurate over the whole 
nnge, are much simpler and more convenient in practice 
than that of Biot, and give results which suffice in 
accuracy for the majority of purposes. 


§ 11 . Theoretical Equaium for the SaBuration-Pressurs. 
— The empirical formulae above quoted must be comi)ared 
and tested in the light of the theoretical relation between 
the latent heat and the rate of increase of the vai)our- 
pressure {dpjdO), which is given by the second law of 
thermodynamics, namely, 

B{dpldB)^LI{v--w), . , , (21) 

in which v and w are toe volumes of unit mass of toe 
vapour and liquid re8][)ectivoly at the saturation-point 
(Thermodynamics, § 4). This relation cannot be directly 
integrated, so as to obtain the equation for the saturation- 
pressure, unless L and v - w are known as functions of ft 
Since it is much easier to measure p than cither L or v, 
the relation has generally been employed for deducing 
either L ot v from observations of p. For instance, it is 
usual to calculate the specific volumes of saturated steam 
by assuming Regnault’s formulm for p and L, The 
values so found are necessarily erroneous if formula 
(10) for the total heat is wrong. The reason for adopt- 
ing this method is that the specific volume of a saturated 
vapour cannot be directly measured with sufficient accuracy 
on account of too readiness with which it condenses on 
the surface of the containing vessel. The specific volumes 
of superheated va].>ourB may, however, be measured with 
a satisfactory degree of approximation. The deviations 
from the ideal volume may also be deduced by the method 
of Joule and Thomson. It is found by these methods 
that the behaviour of superheated vaj)Ours closely re- 
sembles that of non-condensible gases, and it is a fair 
inference that similar behaviour would bo observed up 
to the saturation-point if surface condensation could 
bo avoided. By assuming suitable forms of the cluir- 
acteristic equation to represent the variations of toe 
BjMJcific volume within certain limits of prcssui’e and 
temperature, we may therefore with propriety deduce 
equations to represent the saturation-pressure, which 
will certainly be thermodynamically consistent, and 
will probably give correct numerical results within the 
assigned limits. 

The simplest assumptions to make are that the vapour 
behaves as a i)erfect gas (or that p{v - w) = BO), and that 
L is constant. This leads immediately to the simple 
formula, 

iog.{piPo)=iM9o’-m m, . . (22) 

which is of the same tyjie as log jt? » A + BjO, and show*s 
that the coefficient B should bo equal to LjJi. A formula 
of this type has iKJon widely employed by van ’t Hofl’ and 
others to calculate heats of reaction and solution from 
observations of solubility and vice versa. It is obvious, 
however, that the assumption A » constant is not suf- 
ficiently accurate in many cases. The rate of variation 
of too latent heat at low pressures is equal to S-si, 
where si is the specific heat of the liquid. Under these 
conditions both S and si may be regarded as approxi- 
mately constant, so that A is a linear function of the 
temfierature. Substituting A» Ao+(aS>-«^) (0- and 
integrating between limits, we obtain the residt 

logtp=A+B/B + Clog0B, . • (23/ 

C^{S-Si)in,B^ and 

A = log, po - BjBo - C log, $ 0 , 

A formula of this type was first obtained by Kirchhoff 
{Pogg. Ann., 103, p. 185, 1858) to represent the vaiK)ur- 
pressure of a solution, and was verified by Ropiault’s 
experiments on solutions of HgS 04 in water, in which case 
a constant, toe heat of dilution, is added to the latent 
heat. The formula evidently applies to the vajwur- pressure 
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of the pure solyent as a special case, but Kirchhoff himself 
does not appear to have made this particular application 
of the formula. In the paj)cr which immediately follows, 
be gives the oft^quotod expression for the difference of 
slope {dpldO)g-^ {dpldO)i of the vapour-i)re8Bure curves 
of a solid and liquid at the tripjle point, which is imme- 
diately diducible from (21), namely, 

${dplde),-0[dpld0)i==^{L,’-‘Lt)/(v^-w)s:^fjfl{v--w) . (24), 

in which Lg and Li are the latent heats of vaporization of 
ike solid and liquid respjcctivcly, the difference of which 
is equal to the latent heat of fusion Lj^ He proceeds to 
calculate this expression the difference of vapour- 
ressures of ice and water in the immediate neighbour- 
ood of the melting-point, but does not observe Siat the 
vapiour- pressures themselves may be more accurately cal- 
culated for a considerable interval of temp)eraturo by 
means of formula (23), by substituting the appropriate 
values of tlie latent heats and specific heats. Taking for 
ice and water the following numerical data, 674*7, 
595*2, 79*6, i?«»0*1103 cal/deg., jt)o = 4'61 mm., 

^-^"=£'519 cal/deg., and assuming the specific heat of 
ice to he equal to that of steam at constant pressure 
(which is sufficiently approximate since the term involv- 
ing the difference of the 8{)ecific heats is very small), we 
obtain the following numerical fonnulm, by substitution 
in (23), 

lee. , . logio 0*6640 + 9*73 //d, 

mtor . logi„i;« 0*6640 +8*685 </6-4*70 (logjo 6/6^ - ift/6), 

(where < « ^ - 273, and if"- *4343, the modulus of common 
logarithms. These formulm are practically accurate for a 
»rango of 20* or 30* C. on either side of tlio melting-point, as 
•the p)res8ure is so small that the vapour may be treated as 
an ideal gas. They give the following numerical values *. — 


Temperature, C. 

«20® 

-10® 

0® 

+ 10’ 

+ 20® 

V.P. of ice, mtns. 

0-79 

1-97 

4'01 

10*20 

21 •27 

V.P. of water, mms. 

0-86 

2-17 

4-61 

9*27 

17-68 


The error of the formula for water is less than 1 mm. 
(or a tc'nth of a degree C.), at a tempicrature so high 
ae 60" C. 

Formula (23) for the vap)our-i)ros8ure was subsequently 
deduced by llankino (Phil. Mat/., 1866), by combining 
his equation (11) for the total heat of gasefication with 
(21), and assuming an ideal vapiour. A formula of the 
same type was given by Dupr<5 (Tht^nn^ de Chaleur^ p. 96, 
Paris, 1869), on the assumption that the latent heat was 
a linear function of the temperature, taking the instance 
of Eegnault’s formula (10) for steam. It is generally 
called Dupn^'s formula in Continental text-books, but he 
did not give the values of the coefficients in terms of the 
difference of specific heats of the liquid and vapour. It 
was employed as a pnirely empnrical formula by Bertrand 
And Barus, who calculated the values of the coefficients 
for several substances, so as to obtain the best general 
agreement with the results of observation over a wide 
range, at^ligh as well as low pjresaures. Applied in this 
manner, the formula is not appiropriate or satisfactory. 
The values of the coefficients given by Bertrand, for 
instance, in the formula for steam, correspK>nd to the 
values j^-*576 and Z«*573 at 0* C., which are im- 
possible, and the values of p given by his formida (e.//., 
763 inm.* at 100* C.) do not agree sufficiently with 
experiment to be of much practical value. The true 
application of the formula is to low pressures, at which 
it is very accurata The close agreement found under 
these conditions is a very strong conffrmation of the 
•correctness of the assumption &t a vapour at low 
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pressures does really behave as an ideal gas of constant 
8p)eciffc heat. The formula was independently redis- 
covered by Hertz (Wied. Ann.^ 17, p. 177, 1882) in a 
slightly different form, and app>ropriatdiy applied to the 
calculation of the vapour-pressures of mercury at ordinary 
temperatures, where they are much too small to be accu- 
rately measured. 

I 12. Corrected Equaiim of The approxi- 

mate equation of Bankine (28) begins to be 1 or 2 per cent, in 
error at the boiling*i>oint under atmo8j[>herie piossure, owing to the 
coa^^ecation of the molecules of the vapour and the variation of tlie 
s])e^o heat of the liquid. The errors from l)oth causes increase 
more rapidly at higher temperatures. It is easy, however, to oorreet 
the formula for those deviations, and to make it thermodynamically 
consistent with the characteristic equation (18) by sulMstituting 
appropriate values of (v - to) and L^H-h from equations (18) and 
(15) in formula (21) before inte^ting. Omitting w and neglecting 
the small variation of the speafio heat of the liquid, the result fi 
simply the addition of tlie term (c - 5)/ V to formula (23) 

logp=A + j?/6+C71og6+(c-5)/r . . (25) 

The values of tlie coefficients B and C remain practically as before. 
The value of o is deteimined by the throttling experiments, so that 
all the coefficients in the fonnula with tlie exception of A are 
determined independently of any observations of the saturation- 
preasure itself. The vahie of A for steam is determined by the 
consideration that p* 760 mm. by definition at 100" C. or 373^ Abs. 
The most uncertain data are the variation of the specific heat of 
the liquid and the value of the small quantity h in the formula 
(13). The term 6, however, is only 4 per cent, of c at 100" C., and 
the error involved in taking h equal to the volume of the liquid is 
probably small. The effect of variation of the specific heat is more 
important, but is nearly eliminated by the foim of the equation. If 
we write /< =M+d7i, where is a selected constant vmue of the 
specific heat of the liquid, and dh represents the difference of the 
actual value of ^ at f from the ideal value and if we similarly 
write log# (6/^o) + d0 for the entropy of the liquid at <, where 
d^ represents the corresponding difierence in the entropy (which 
is easily calculated from a table of values of A), it is shown by 
OalleiiJar (TVoc. 1900, loc. til.) that the effect of the variation 
of the specific heat of the liquid is represented in the equation for 
the vapour-pressure by adding to the right-hand side of (28) the 
term - (d^ - dA/6)/i2. If wo jiroceed instead by the method of 
integrating the equation //-7t=s 6{v %r)dpld0t we observe that the 
expression above given results from the integration of the terms 
-dhlBB'^-htvidpldPyJlBf which were omitted in (25). Adopting the 
fonnula of Regnault as corrected by Callcndor {Phil. Trane, 

1902) for the specific heat of water between 100® and 200® C., we 
find the values of the difference (d0 - dh/B) to be less than one-tenth 
of dtff at 200® 0. The wliolo correction is th<!reforc probably of the 
same order as the uncertainty of the vaiiatioii of the specific heat 
itself at these temperatures. It may be observed tliat the correc- 
tion would vanish if wo could write dh—wBdpldBs=wLl{v-w). 
This assumption is made by Gray [Proc, Jnst. C.£., 1902). It is 
equivalent, as Callendar {loc. eit.) points out, to sujiposing that 
tno variation of the spccifio heat is duo to the formation and 
solution of a mass wjlv-w) of vapour molecules per unit mass 
of the liquid. But this neglects the latent heat of solution, 
unless we may suppose it included by writing the inteni^ 
latent heat Lt m place of L in Callendar's fonnula. In any case 
the correction may probably be neglected for practical purposes 
below 200® C. 

It is interesting to remark that the simple result found in equa- 
tion (25) (acoording to which the efi'cct of the deviation of the 
vapour from the ideal state is represented by the addition of the 
term (C“6)/r to the expression for log p) is indejiendent of the 
assumption that c varies inversely as the power of 6, and is 
true generally provided that 5 is a function of the temperature 
only and is independent of the pressure. But in order to dodnee 
the values of c by the Joule^Thomson method, it is necessaiy to 
assume an empirical formula, and the type e^Ct/fiJBY is chosen 
as being the simplest. The justification of this assumption 
lies in the fact that the values of e found in this manner, when 
substituted in equatiou (25) for the saturation-pressure, gcre 
correct results for p within the probable Umits of error of Beg- 
nault*s experiments. 

§ 18. Numerical Applicatiofi to Steam: — As an instance of the 
application of the method above described, the results in the table 
below are calculated for steam, starting from the foUowing firndo- 
mentol data;— 760 mm. at <=100® C. or 873*0® Am. pVIB 
=0*11030 oaloriea per degree for ideal steam. 0*478 calories 
per degree at zero pressure, X= 540*2 oslories at 100* C. (Joly- 
CaUendar), 9»=3*83, 6,M=26'd0 o.o., b»l e.o., A«0*9970(+ 
wLI{v - w). 750 mm. Eg. = 1 megodyne per sq. cm. 
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Table op Pkopertikb op Saturatko Steam. 


Temp. 

Cent. 

Coeggrega- 
tion, e 
eub. eiM. 

Totol 

Heal,£r 

oaloriea 

Latent 
Heat, L 
calories. 

' Heat, 5 
cals/oeg. 

Saturation- 
Pressure, p 
mm. of Hg. 

0® 

74*43 

595*2 

695*2 

•4788 

4*6 

20® 

58*81 

604*7 

B84-7 

*4796 

17*6 

40* 

47 -IB 

614*0 

674*0 

*4818 

55*4 

60'’ 

38*68 

623*1 

663*1 

*4860 

149*4 

80* 

31*60 

631*9 

661*9 

•4926 

35.5*0 

100* 

26*30 

640*8 

640*2 

*6027 

760*0 

120* 

21*98 

648*1 

527 -B 

*5163 

1490*4 

140* 

18*78 

655*1 

614*5 

*6347 

2716*8 

160* 

16*00 

“661*4 

500*3 

•6571 

4647 

180® 

13*76 

666*9 

485*3 

*5834 

7534 

200® 

11*92 

071*6 

469*3 

•6134 

11660 


Tlie values of the coaggregation -volume c, which form the start- 
Ing-point of the calculation, are found by taking n—lO/S for con- 
venience of division in formula (13). TJie unit of heat assumed 
in the table is the calorie at 20'' G., which is taken as equal to 
4*180 joules, as expla’ncd in the article Calorimetry. The latent 
heat L (formula 9) is found by subtracting from // (equation 15) 
the values of the heat of the liquid h given in the siinie article. 
The values of the spociiin heat in the next column are calculattul 
for a constant pressure equal to that of saturation by formula 
(16) to illustrate the increase of the specific heat with lise of 
pressure. Tlie specific heat at any given preaaure diminishes 
with rise of temperature. The values of the saturation-prosauro 
given in the last column are calculated by formula (25), which 
agrees with Rfignault’s observations better than his own empirical 
formuliTi. The agreement of the values of JI with those of Griffiths 
and Dioterici at low tenq^eratures, and of the values of p with 
those of Rcgnault over the whole range, are a confirmation of the 
accuracy of the foregoing theory, and show that the behaviour <if 
a vapour like steam may be represented by a scries of thenno- 
dynaniically consistent formnlffi, on the assumption that the limiting 
value of the specific heat is constant, and that the isothermals are 
generally ainiilar in form to those of other gases and va]>oura at 
moderate pressures. Although it is not )) 08 sib]»» to represent the 
projjortios of steam in this manner up to the critical temperature, 
the above method appears more satisfactory than the ado]'tion of 
the inconsistent ana purely empirical formulstt which foi*m the 
basis of most tables at the present time. 

A similar method of cahnilation might bo applied to deduce the 
thenuodynarnical properties of other vapours, but the required 
experimental data are in most cases voiy imperfect or even entirely 
wanting. The calorimetric data are generally the most deficient 
and difficult to sccui-e. An immense mass of material luis been 
collected on the subject of vapour pressures and densities, the 
greater part of which will be found in Winkclmann’s Ifavdbookj 
vol. ii., and in similar corapendiunis. The results vary greatly in 
accuracy, and are frequently vitiated by cn-ors of tciiiipcrature 
lueasureimmt, by chemical impurities and surfiice coiide.nsation, 
or by peculiaritic-s of the empirical fonnulre employed in snmothing 
the observations ; but it would not be within the scope of the 
present article to discuss these details. Kven at the boiling-points 
the discrepancies between different observers are frequently con- 
siderable. The following table contains the most probable values 
for a few of these points which have been determined with the 
gitsatest care or frequency : — 

liable of Boilincj-TovnXs at Atm/ospherio Pressure 
on Centigrade Scale. 

Hydrogen . -“252' *6 Benzophenone . +30.5® *8 

Oxygen . . -182'’ *8 Mercury . . +350® *7 

COa . . . Sulphur . . +444®*5 

80*2 . . . -10®*0 Cadmium. . +756® 

Aniline . . +184®*! Zinc. . . +916® 

Kaphthalene . +218'’*0 

Alphaitcticnl Index of Syinhols. 

O', Enipiiical constants in fornuihc ; section (10). 

6, Minimum volume or co-volume of vapour, equa- 
tion (13). 

C, Concentration of solution, gni. niols. per c.c. 

c, Coaggregation -volume of va])Our, equation (13). 

Df df Density of liquid and vapour. 

Bf Intrinsic ener^ of vapour. 

Acceleration of gravity. 

AT, Total heat of vapour. 

A, Heat of the liquid ; heiglit of capillary sucont. 

Latent heat of vaporization. 

Af, Modulus of logarithms. 

m. Molecular weight. 
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n, Index of 6 in expression for equation (13), 

Pt Osmotic or capillary pressure. 
p, PressuTO of vapour. 

Q, Cooling effect in adiathermal expansion. 

Jtf Constant in gas equation, pvssMB. 
r, Radius of curvature, formula (1). 

5, Specific heat of vapour at constant pressnre. 

8, Specific heat of liquid, equation (23) ; 

Specific heat of vapour at constant volume, S 8, 

Tf Surface tension of liquid, 
ty Tempirature Centigi^o. 
r, Ideal volume of vapour, equation (13). 

8j,>ecific volume of solid or liquid, equation (5), 
f. Specific volume of vapour or steam. 

^HMsific volume of water or liquid. 

6, Temiicraturo on thermodynamic scale. 

0, Entropy of vapour or li«£uid. 

(h. l. c.) 

Var| a department of the south-east of France, border- 
ing on the Meditemincan, and crossed by the offshoots of 
the Alps. 

Area, 2384 square miles. Owing to Italian immigration, the 
population increased from 283,689 in 1880 to 825,490 in 1901. 
But the births in 1899, numbering 6074, of which 435 were illegiti^ 
mate, were fewer than the deaths, which amounted to 7044 ; 
mariii^eB numbered 2252. The primary schools in 1896 numbend 
474, with 34,000 pupils, 4 per cent, of the population being illiterate. 
There were 1,170,780 acres under cultivation in 1896, but only 
350,740 acres were arable and 106,210 acres under vines, most of 
the remainder being covered with wood. In 1901 the vineyards 
yielded 29^ million gallons of wine. The wheat grown in 1899 
was valued at only £252,000 ; oats, £24,000 ; potatoes, £65,000 ; 
vines, £1,016,000 ; che.stnuts, £24,200 ; plums, £2120 ; mullieny 
leaves, £14,500. I^riculturo produced (1899) 8.520 cwt. of cocoons. 
The live-stock numbered 10,100 horses, 8810 mules, 3450 asaes, 
2480 cattle, 193,400 sheep, 20,450 pigs, and 14,550 goats. There 
was mined in 1898, 3300 metric tons of lignite, 5865 tons of iron, 
which, with sea-salt and other substances, yielded a revenue of 
£63,000. There ai‘e, however, no imiiortant furnaces. The in- 
dustries of corisequeiico are in paper, silk, and .«oap. Draguignan, 
the capital, had m 1901, 9671 inhabitants, and Toulon 101,172. 

Var 0 S 0 | a town of the province of Como, Lombardy, 
Italy, 18 miles by rail west of Como and 37 north-west of 
Milan. It is a welLfo-do place, planted in a beautiful 
situation near the Lake r>f Varc.se, and for this reason a 
favourite autumn resort of the Milanese, who have 
numerous country houses in the vicinity. The jirincipal 
church is the basilica of St Victor (originally 7tli century ; 
rebuilt 1580-1615 and 1795), to which is attR,ched an 
ancient baptistery (9lh and 13th c(inturies). Tliere are 
other churches, an archaeological museum, a school of the 
industrial arts, and a theatre. Varese is tin; seat of active 
silk-spinning, tanning, paper-making, and the manufacture 
of organs and vehicles. Excellent wine is made. Large 
weekly markets arc held. Population (188 k), 8877 ; 
(1900), about 10,000. 

Variation and 80l0ction.— (i) The term 

Variation, as usi'd in biology, means the occurrence 
of individual animals or plants which differ from 
the “ type ” pro]»er to their race or species. The 
diagnosis of a species given by most systematic zoo- 
logists is either an enumeration of characters which 
distinguish a certain individual called the ‘‘type” 
from members of other known species, or a statement, 
gained from a study of numerous individuals, of the 
characters by which all these individuals differ from 
members of other speci<?s. In either case individuals 
wrhich do not present exactly those characters descrilied 
in the din,gnosis of th(iir 8pecie.s are said to vary. The 
conception of a specific or racial type, wdien it is not 
based uiwn a single specimen, i.s seldom cl(*arJy defined 
by zoologists ; several possible definitions w*ill be discussed 
in the next paragraph. 

For the purjioses of comparative morphology, which 
endeavours to present the main facts of animal structure 
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in an intelligible form, it is necessary to consider species 
as if every individual were “typical/* since the general 
facts can only be realized after some such process of 
simplification. For other purposes, such a treatment of 
species is altogether inadequate. The production of a 
regular series of variations, under given environmental 
conditions, is a property of species as constant as the 
production of typical individuals, and if we wish to study 
the relation between a race or species and its environment, 
or to test any theory of organic evolution, we must know 
the extent and frequency of such variations, as well as the 
frequency of the ty])e. 

(2) The characters of individual animals or plants 
dejiend u]x>n so many complex conditions, most of which 
are generally unknown to us, that the statements we can 
make concerning them are of a peculiar kind. We 
cannot predict with any exactness the characters of a 
single unborn individual; but if we consider a large 
number of unborn individuals, we can predict with con- 
sidenible accuracy the percentage of individuals which 
will have the mean character proi)er to their generation, 
or will differ from that mean character within any 
assigned limits. So long as we confine our attention to 
one or two individuals, we fail to detect any order in the 
occurrence of variations; but when we examine hirge 
numbers we find that it is possible to arrange them in 
an orderly series, which can be easily and siuqdy de- 
scribed. The series, into which wo can arrange the 
results of observing phenomena of comidcx causation, 
whether exhibited by living organisms or not, have 
certain properties in common, w^hich are dealt with by 
the theory of chance. Many of the i)roi»erties of such 
series, and the methesis of describing them, arc dealt 
with in the article Error, Law op (vol. xxiii.); and 
the frequency with which the mean value or any 
deviation from the mean value of a character occurs in 
a ract3 of animals or of plants may probably always be 
expressed in terms of one or other of the series there 
described. The theory of chance was ajqdied to the 
study of human variation by Quetelet; but the most I 
im]K)rtant applications of this theory to biological 
problems arc due in the first instance to Mr Francis 
Galton, who first used the theory of cmrelation (cf, 
article Error, Law of, §§ 7, 8, and 18, 19) in describing 
the relation between the deviation of one character in an 
animal body from the mean proper to its race and that of 
a second character in the same body (correlation as com- 
monly understood), or between deviation of a parent from 
the me%| of its generation and deviation of offspring 
from the mean of the following generation (inheritance). 
The conceptions indicated by Mr Galton have been 
extended and added to by Professor Karl Pearson, who 
has also developed the theory of chance so as to provide a 
means of describing many series of complex results in a 
simpler and more accurate way than was hitherto possible. 
The great majority of organic variations require for their 
description the formulie develoijed by him and described 
in the article Error, Law of, §§ 52-54. 

(3) The conception of a race of animals or of plants 
as a ^up of individuals capable of being arranged 
in an orderly series with resixjct to the condition of a 
particular character enables us to define the ^*type” of 
that character proper to the race. Table 1. shows the 
number of female swine which had a given number of 
“Muller's glands” on the right fore leg, in a sample 
of 2000 swine observed by Davenport in Chicago. If 
we take the whole number of glands in the series, and 
divide this by the whole number of swine, we obtain 
the mean number of glands per swine. For many 
puiposes this is the most convenient “ type ” of the series. 


Table I. 


Number of 
Olands. 

Number of i 
Swine. 

Number of 
OUndi. 

Number of 
Swiue. 

0 

16 

6 

134 

1 

209 

7 

72 

2 

365 

8 

22 

3 

482 

9 

8 

4 

414 

10 

2 

5 

277 




Two other ways of determining a “ type ” will be obvious 
by reference to the diagram, Fig. 1, in which the observed 
results are recorded by the thick continuous line, and the 
form of Pearson^s “generalized probability curve** best 
fitted to represent them by a dotted line. The ordinate 



of the dotted curve which contains its “ centre of gravity ** 
has, of course, for its abscissa the “ mean ** number of 
glands ; the maximum ordinate of the curve is, however, 
at 2*98, or sensibly at 3 glands, showing what Pearson has 
called the “modal” number of glands, or the number 
occurring most frequently. The ordinate which divides 
the area of the dotted curve into tw^o equal areas is the 
median of Galton : it lies in this case nearly at 3*38 
glands. The l)cst sinq>le measure of the frequency of 
deviations from the mean character is the “standard 
deviation ** or “ error of mean square ** of the system (see 
article Probability), in this case equal to 1*68 glands. 

In cases of nearly symmetrical distribution about the 
mean, the three “types,** the mean, the median, and the 
mode, may sensibly coincide. For example, in Powis’s 
table of the frequency of statures in male Australian 
criminals between 40 and 50 years of age {Biometrika^ 
vol. L, })art 1, p. 41), the mean stature is 66*91 inches, the 
modal 66*96 inches, the median lying between the tw*o. 
In other cases the difference betw’^een the three may be 
considerable. As an example of extreme asymmetry we 
may take De Vries’s record of the frequency with which 
given numbers of jHitals, occur in a certain race of butter- 
cups. Pearson has shown {Phil, Trans,^ A., 1893) that 
this frequency may be closely represented by the curve 
whose equation is 

y=0*211225aj ”®'^(7*3268-»)*‘^" 

The curve, and the observations it represents, are drawn 
in Fig. 2. The two are compared numerically in Table II. 
Here the mode is at 4*5 petals, the mean at 5*6 petals, 
the median lying of course between the two. 
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Table II. 


5 

6 

7 

8 

9 

10 

11 

133 

55 

23 

7 

2 

2 

0 

136*9 

48*5 22*6 

9*6 

3*4 

0*8 

0*2 


Kumben of petals . 
Frequeney observed 
Frequency given by 
Pearson’s curve . 


The distributions represented in Figs. 1, 2, and 3 may 
be taken as examples of three common forms of series into 
which the individuals of a race may be arranged with 
respect to a single character ; a comparison of the three 
will show how little' can be learnt from a mere statement 
of racial type, without some knowledge of the way in 
which deviations from tlie type are distributed. 

(4) The variability of structures which are repeated in 
the l^y of the same individual (serial homologucs) has 
been studied by Pearson and 

his pupils with important ri " I I I T I ' I " "! 

results. The simplest of such | 

repeated elements are the i 

cells of the tissues, more j 

complex are cell-aggregates, | 

from hairs, scales, teeth, and j 

the like, up to limbs or meta- | 

meres in animals, or the leaves ] 

and their homologuea in | 

plants. Serially homologous 

structures, borne on the same I 

body, are commonly difforen- T 

tiatod into sets, the moan .ooj, „,o 

character of a set produced in J. 

one part of the body, or during \ 

one period of life, differing 

from the mean character of a 

set produced in a different so. ml -' [»o 

region or at a different time. — j|j 

Such differentiation may be ^ 

measured by determining the — r-A 

correlation bet woori the position is; 

or the time of production and * ; * ^ S ii a. *. . 

the character of the organs pro- 

duced, the methods by which 2, 

the correlation is measured 

being those described in the article Error, Law of. An 
excellent example of structures differentiated according to 
position is given by the appendages borne on the stein of 
an ordinary flowering plant — the one or two seed leaves ; 
the stem leaves, which may or may not Ik) differentiated 
into secondary sets ; and the various floral organs borne at 
the apex of the stem or its lateral branches. The change 
which often occurs in the mean character and variability 
of the flowers produced at different periods of the flower- 
ing season by the same plant is an example of differentia- 
tion associated with time of production ; as this kind 
of differentiation is less familiar than differentiation 
according to the region of production, it may bo well to 
give an example. In a group of plants of Aster pre- 
winthoides, examined by Shull (American Naturalist ^ 
xxxvi., 1902), the mean number of bracts, ray-florets, 
and disc-florets, and the standard deviation of each, was 
determined on four different days, with the following 
result : — 

Table III. 


Mean No. of bracts 
Standard deviation 
Mean No. of ray-florets 
Stondard deviation 
Mean No. disc-florets ' 
Standard deviation 


Sept. 27. 

Sept 80. 

Oct 4. 

Oct 8. 

47*41 

44*34 

43*83 

41*92 

5*52 

5*15 

6-28 

4-89 

30*77 

28-71 

28-25 

26*34 

3*99 

3-57 

3-50 

8*01 

56*43 

51*71 

49-16 

45-78 

3 '99 : 

4*99 

4*88 

4-78 


Notwithstanding this differentiation, the mean character 
of a series of repeated organs is often constant through a 
considerable region of the body or a considerable period 
of time; and the standard deviation of an “array” of 
repeated parts, chosen from such an area, or within such 
limits of time, may be taken as a measure of the indi- 
vidual variability of the organism which produces them. 
If such an array of rcjicated organs be chosen from the 
proi)er region of the body, within proper limits of time, 
in each of a large series of individuals belonging to a race, 
and if all the arrays so chosen l>e added together, a series 
will l)e formed from which the racial amiability can be 
determined. Thus a series of arrays of beech leaves, 
gathered, subject to the precautions indicated, from each 
of 100 beech trees in Buckinghamshire by Professor 
Pearson, gave 16*1 as the mean number of veins per leaf, 
the standard deviation of tlie veins in the series being 
1*735. The nunil)er of hiaves gathered from each tree 
was 26, and tlie frequency of leaves with any observed 
numlicr of veins in the whole series of 2600 leaves was as 
follows : — 

Table IV. 


No. of veinf . 

10 

11 

12 1.3 

14 

16 

16 

17 

18 

U) 

20 

”1 y*i 

No. of leaves. 

1 


84 110 

818 

470 

606 

510 

307 

181 

86 

16 i 


The whole series contains 2600 leaves. If a leaf from 
this series be chosen at random, it is clearly more likely 
to have sixteen veins than to have any other assigned 
number ; but if a first leaf chosen at random should }>rove 
to have some number of veins other tlian sixteen, a 
second leaf, chosen at random from the siime seric^s, is 
still more likely to have sixteen veins than to have any 
other assigned number. If, however, a scries of leaves 
from the same tree be examined in jiairs, the fact that 
one leaf from the tree is known to })OssesB an abnormal 
number of veins makes it probable that the next leaf 
chosen from the same tree will also be abnormal, or in 
Other words, the fact that leaves are borne by the same 
tree establishes a correlation between them. Professor 
Pearson has measured this correlation. Taking each leaf 
of his series, with an assigned number of veins, ho has 
determined the array of pairs of leaves which can be 
formed by pairing the chosen leaf with all others from its 
own tree in succession. The j^aii’s so formed w*ere collected 
in a table, from which the correlation between the first 
leaf and the second leaf of a j)air, chosen from one tree, 
could be determined by the methods indicated in the 
article Error, Law of. The mean and standard deviation 
of all first leaves or of all second leaves will olearly be 
the same as those already determined for the scries of 
leaves; since every leaf in the series is used once as a 
first member and once as a second memlKsr of a pair. 
The coefficieut of correlation is 0*5609, wliicl* indicates 
that the standard deviation of an array js equal to that of 
the leaves in general multiplied by ^1 - (0*5699)2 ; and 
performing this multiplication, we find 1*426 as the 
standard deviation of an array. The variability of an 
array of such a table — that is, of any line or column of it 
— is the mean variability of pairs of leaves, each ]»air 
cho.sen from one tree, and having one leaf a j)articular 
character ; it may therefore be taken as a fair measure of 
the variability of such a tree. We see tlicrefore that 
while leaves, gathered in eqiml numlxirs from each of 
100 trees, are distributed about their mean with a standard 
deviation of 1 *735 veins, the leaves gathered from a single 
tree are distributed about their mean with a standard 
deviation of 1*426 veins, the ratio between variability 
of the race and variability of the individual tree being 

^l-(0*5699)^« 0*822. 
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Tbe correlation between undifferentiated seta of serial 
homologues, produced by a single indiTidual, is tbe 
measure of what Pearson has called homotyposia. In an 
elaborate memoir on the homot 3 rposi 8 in plants {FhU, 
Tram., vol. 197 A., 1901), from which the foregoing state- 
ments about l>ecch leaves are taken, Pearson has given the 
correlation l)etwecn such sets of organs in a large number 
of plants: he and his pupils have subsequently deter- 
mined the correlation between structures repeated in the 
brxlies of individmil animals. The results obtained are 
sometimes puzzling, because it is sometimes difficult to 
choose the whole series of structures observed from a 
region of the body which is not affected by differentiation. 
In spite of this difficulty, however, the values of the 
correlation ccx^fficients so far obtained cluster fairly well 
round the mean value of all of them, which is almost 
exactly From this result it follows (see Errou, 
Law of) that the standard deviation of the array, which 
we have taken as a measure of individual variability, 
is equal to the standard deviation of the race multiplied 



These results cannot be 


accepted as final, but they are based on so many investi- 
gations of animals and plants, of such widely different 
kinds, that they iiuiy confidently bo ex])octed to hold for 
large classes at organic characters. We may thertifore 
conclude that for large classes of cliaracters, both animal 
and vegetable, the variability of an individual, as measurerl 
by the standard deviation of its undifferentiated but 
reptjatod organs, is a constant fraction of the variability 
of its race, as measured by the standard deviation of the 
corr(3sj)(jnding series of organs produced by all the indi- 
viduals of its race. 

(5) Among the most important structures ]>roducod in 
repeated scries arc the reproductive cells; and Ptuirson 
points out that if the variability of animals or of plants 
bo sui)pos(3d to depend upon that of the germ-cells from 
which they arise, then the correlation between brothers 
in the array ])r()diiced by the same parents will give a 
measure of the correlation between the jiarental germ- 
cells, the determination requiring, of course, the wime 
precautions to avoid the effects of differentiation as are 
necessary in the study of other re] seated organs. After a 
largo series of measurements, involving the most varitul 
characters of human brothers, Pearson has shown that the 
correlation has a value very nearly equal to J ; so that the 
variability of human children obeys the same law as that of 
other repeated structures, the standard deviation of an array, 
producooi' by the same parents, having an average value 
equal to the standard deviation of the whole filial generation 


multiplied by or by Such’ 


measure- 


ments of fraternal correlation in the lower animal as 
Ptuirson and his pupils have at present made give values 
very close to L The evidence that the correlation between 
sexually procTuced bretlircn is the same as that existing 
between the asoxually repeated organs on an indi- 
vidual body renders it impossible to accept Weismann’s 
view that one of the results prcKluced by the differentiation 
of animals and plants into two sexes is an increase in the 
variability of their offspring. Warren has lately shown by 
direct observation that the correlation between brothers 
among the broods pwduced parthonogenetically by one of 
the Aphides has a value not far from the ^ observed in 
sexually-yuroduced brethren {Bicmatriha, vol. i. 1902) ; ho 
has obtained a fairly concordant result for the broods of 
partheuogenetic Daphnia {Proc, Boy, Soc., vol. Ixv. 
1899). JPinally, Simpson has measured the correlation 


between the pairs of young produced by the simple 
asexual division of Paramoecivm {Biometriktt, vol. i. 
part 4, 1902), and after some necessary corrections the 
value he obtains is 0*56, a value which pro^bly does not* 
if we remember the difficulties of the inquiry, differ very 
significantly from There is therefore in a large class 
of cases an indication that the variability of an array of 
brethren, produced either sexually or asexually, is a con- 
stant fraction of the variability of the race to which the 
brethren belong. 

(6) Tlie subject of iriJieriiance is beyond the scope of 
the present article. It must, however, be pointed out that 
the constancy in the variability of arrays of brethren, 
indicated in the last paragraph, determines a limit below 
which the variability of a race cannot be reduced by any 
process of selecting parents. In the large number of cases 
investigated by Pearson and his pupils, in which the 
Galton-Pearson law of inheritance holds, it is possible to 
produce a permanent cliange in the mean character of .the 
race by selecting parents through only a very small 
number of generations ; but such a process of selection, 
indefinitely continued, will not reduce the variability of 
any generation below a fixed limit, given by the measure 
of fraternal variability. In many of the domestic races 
of plants and animals, produced by selection, tlie mean 
character of any largo number of individuals is constant, 
but the characters of small numbers of individuals caiiuot 
bo predicted with accuracy. Those “unfixed varieties'* 
are examples of races in which the fraternal variability is 
high. Among wild races of animals the existence of a 
high fraternal variability may lead to what Pearson has 
called “]»eriodic selection.** Thus in some races of the 
genus Clnmilia the characters of the shell are subject to 
selection so stringent that only individuals with shells 
which closely ajqiroach the mean character of their race 
can become mature and breed. The mean character of 
the shell, in the young produced by those individuals, is 
identical with the mean character of the parental shells ; 
but the fraternal variability is so high that each successive 
generation contains a number of abnormal forms wliich 
are destroyed during growth by a selective process wliich 
reduces the variability of the race without changing its 
mean character (cf. Bionietrika, No. i,, 1901). 

(7) Sdectlon and its results can only be adequately 
studied in those cases which admit of statistical tabula- 
tion. In any race of animals, the number of young pro- 
duced in a season is almost always greater than the 
number which survives to attain maturity; it is not 
certain that every one of those which become mature will 
breed, and not all of those which breed contribute an 
equal number of offspring to the next generation. At 
every stage some individuals are prevented from con- 
tributing to the next generation, and if the continual 
process of elimination affects individuals possessing any 
one character more strongly than it affects others, so that 
a relation is established between individual cliaracter and 
the chance of producing a certain number of young, 
selection is said to occur. 

We may distinguish broadly two ways by which such 
sidective elimination of individuals from the number of 
those who contribute to the next generation may occur, 
namely, a differential destruetimi, which prevents certain 
classes of individuals from breeding by killing them, and a 
series of processes leading to differential fertility among 
the survivors, without necessarily involving any differential 
death-rate. A third form of selection, which may affect 
the composition of the next generation without of necessity 
involving a differential death-rate or a differential fertility, 
is assortative mating, or the tendency of those members of 
one sex which exhibit a particular character to mate only 
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vrlA Hiemban oi the other sex which exhibit the same or 
some other definite character. 

fertility may be induced in either of two 
ways. Individuals may not be aUe to pair, unless they pos- 
sess a character which is absmit, or insufficiently develo|)ed, 
in smne members of the nbee. The kind of s^ectio]! in- 
volved may then be measured by comparing those animals 
which pair with the general body of adults. This is what 
Darwin especially intended to denote by the term “sexual 
selection.” Or, again, individuals of certain character may 
be able to pair, but the fertility of their union may not bo 
the same as that of unions between individuals wiUi other 
characters. This kind of selectioit, called by Pearson 
“ reproductive ” or “ genetic ” selection, may be measured 
by finding the correlation between Uie characters of the 
individuals which pair and the number of young pro- 
duced. [For an attempt to treat the whole problem of 
differential fertility and assortative mating numerically see 
Pearson, The Grammar of Science^ ^nd edition, London, 
1900.] 

Assortative viatintj exists when individuals which mate 
are not paired at random, but a definite correlation is 
established between the characters of one mate and tliose 
of the other. This ‘kind of selection is measured by the 
correlation between deviation of either mate from the 
type, and deviation of tlie other. Pearson has shown 
that Galtoii’s function has a value of 0*28 for stature of 
middle-class Englishmen and their wives. 

(8) The problems which arise when we attempt to 
discover whether any existing species is being maintained 
or modified by a process of natm'al selection can only l)e 
solved by methods, such as those indicated in the pre- 
ceding paragraphs, capable of giving numerical results. 
For this reason those cases in which the fa(;ts of variation, 
correlation, and inheritance can bo numerically expressed 
have been treated at some length. It must not, however, 
be forgotten that many classes of variation exist which 
cannot at present l)e numerically described by any known 
formula. Among variations which have not yet l>een 
pi'oporly formulated are numerous cases of dimorphism, in 
which tile variations in the same sex vary about two modes. 
Such cases are especially common in variations of secondary 
sexual characters. Many of these can probably be formu- 
lated as cases of “ alternative ” inheritance, and treated by 
the methods which express the facts of dimorphism in the 
colour of human eyes {cf. Galton, Natural Inheritance, 
and Pearson, Proc, Hoy. Soc,, Ixvi.). 

Numerous cases of variation are on record, especially 
among domestic animals and plants, which are said to 
have appeared suddenly, and in such a way that they 
cannot be shown to form parts of orderly series, of the 
kind descriljed in previous paragraphs. The origin of 
many domestic races is ascribed to such “sports.” The 
evidence concerning these is seldom sufficient, in the 
judgment of the present writer, to make discussion of 
them profitable. They are, no doubt, sometimes the 
extreme terms of orderly series, in which the other terms 
have not attracted the attention of breeders ; their alleged 
frequency among animals and plants of mixed ancestry 
•uggests that they are often due to “ alternative ” or to 
“ particulate ” inheritance ; and a projMjr study of such cases 
involves a knowledge of the circumstances which determine 
whether inheritance is “particulate,” or “alternative,” or 
“blended.” Many cases of bud variation in plants are 
doubtless cases of alternative inheritance. It would be 
impossible to describe these variations without discussing 
» great body of unsatisfactory evidence in each case 
fiejxirately. They are mentioned here to show that the 
process of formulating variations, in such a way that our 
knowledge can be applied to the problem of organic 


evolution, or to other problems of binomics, has not yot 
gone so far as to include, even approximately, all the 
phenomena observed. 

(9) The theory of natural selection as the great factor 
in organic evolution, enunciated by Darwin, is essentially 
a statistical theor}", resting upon thi’oe main concept ions ; 
(1) the regular occurrence among all animals and plants 
of an orderly series of variations, capable of being formu- 
lated in the manner alixjady alluded to ; (2) the existence 
of a correlation bet ween structure and fertility, or between 
structure and death-rate ; (8) the existence of a corndation 
between structure in parents and structure in their off- 
Bpring. Tliese thi*ce factors — Variation, Selection, and 
Inheritance — must bii studied statistically in a large num- 
ber of cases before the true value of Darwin^s theory can 
be ascertained. A fertile source of misconcej)iion has 
hithei'to been the habit of testing the theory of natural 
selection by our |)ower of imagining aii obvious use for 
the characters of animals which undoubtedly survive ; 
and the validity of the theory has been largely made a 
question of our jiower to recognize tlie “ adti])tive ” or 
“useful” nature of 8j)(*cific characters. In our jjresent 
condition of ignorance concerning the function of any 
organ in the great majority of animals, it is evident that 
our theories of thtir utility must often be erroneous or 
imperfect : the only really adequate test of such theories 
is the statistical test whether individuals wiiicii deviate 
from the tjqic we consider useful or ada]>tivo do in fact 
die more rapidly, or leave fewer descendants, than others 
which conform more nearly to our idea of w^hat is useful ; 
but if we know tliat such a correlation between structure 
and death-rate, or between structure and fertility, actually 
exists, we know that a form of natural selijctiou is at work ; 
and although tlie question of the physiological process by 
which this is brought about is one of the Iti ghost interest, 
it is of no importance as proof tliat the observed selection 
exists. A branch of biology is slowly but sur*ely growing 
up which attempts deal with Darwin’s theory from a 
purely numerical standiKjint. For the purposes of this new 
science, organisms may be considered simply as siTies of 
parts of variable magnitude, the functions of these parts, 
as ordinarily understood, being neglected. The variability 
of each organ, the correlation lietween change in the mag- 
nitude of any one or more organs and changes in vthe otluTS, 
may be formulated by the methods indioated in tlic article 
Error, Law ok, and the statements so made, rfor any 
species, embody that knowledge of variation which is the 
first necessity of the theory. Such knowltidge being ol>- 
taiiied, the next step is to formulate in iIkj same way 
the correlation between change of structural character and 
change in deatli-ratc or in fei tility, thereby expressing the 
facts of selection. Finally, the numerical statement of 
correlation Ixitw'een organic structure in ancestfjrs and in 
offspring constitutes the neeesfeary and sufficient statement 
of inheritance. All thtvse statements are i>ureiy numerical, 
and involve no ])hysiologieal or morphological theory what- 
ever. They are in ihemselves a sufficient statement of 
tht* facts of evolution ; but they are also, on the one hand, 
the only means by which any physiological theory of selec- 
tion or of inheritance can be judged, while, on the other, 
the knowledge that a jMirticular character of unknown 
function is in fact associated with an iiuriiasc or decrease 
in death-rate or fertility, afibrds a powxTfiil stimulus to 
physiological inquiry. The ho|»e of an ultimate answer to 
the (piestions which arise when we attempt to formulate 
a theory of organic evolution lies in the co-operation of 
w'orkers pursuing two lines of inquiry, one purely statis- 
tical, one purely physiological, each in turn testing the 
hyi>otheses of the other, and suggesting new and wider 
fields of work. (w. k. r. w.) 
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Variation of an intearai.— It was inevitr 
able that the ideas and method of the Calculus of 
Variations should be subjected to the same kind of criti- 
cism as has been applied during the last half-century to 
other branches of mathematical analysis. In the founda- | 
tions of analysis, and in many of its developments, the 
outcome of this critical process has been, on the one hand, 
a gain in logical precision, and, on the other hand, the 
achievement of new points of view and new results. A 
critical examination of the Calculus of Variations was 
made by P. du Bois Reymond, and the reformulation of 
the subject was undertaken by Weierstrass. The methods 
used by the latter and the results obtained by him were 
communicated to students in his lectures ; from this 
source the new theory has spread over Europe and 
America, and its advance has been facilitated by the 
appearance of a small number of monographs dealing in 
accordance with Weierstrassian ideas with particular prob- 
lems of a general character. To this category belong the 
memoirs of Kobb and Zermelo. Other analysts — Mayer, 
Scheefer, Kneser — working on independent lines, have 
sought to make the methods of the calculus more rigorous. 
It is the purpose of this article to give some account of 
the methods and results of modern investigations in the 
simpler parts of the subject. 

1. Kature of tke ProhUmB, — All the problems of the 
Calculus of Variations are of geometrical or mechanical 
origin : thus we may inquire concerning the shortest line 
between two points in a plane or on a given surface, the 
surface of maximum area with given volume, the course of 
a system for which the action is a minimum, and so on. 
In all cases the answor to the question will lie in the 
determination of one or more functions to satisfy certain 
conditions, of which one is that an integral involving these 
functions and one or more of their differential coefficients 
is to be a maximum or minimum. The nature of the 
problem itself imposes a restriction on the character of 
the function, if there is one, that can be the answer to the 
question ; for the question is one concerning a curve, or a 
coarse of motion, or some other geometrical or mechanical 
object, and the function that yields the answer to the 
question must accordingly be suitable for the representa- 
tion of objects of the kind sought. We have thus to find 
a functionirfor the purpose of finding something that is 
not a function. ^It is, accordingly, necessary at the outset 
to recall^ or, it may be, to reformulate, the analytical 
restrictions to be imposed on functions in order that they 
may be suitable for the purpose in hand. Another con- 
s^eration of great importance is that there is a distinc- 
tion between a ** greatest value,” a ** maximum,” and a 
“superior limit,” and between a “least value,” a “mini- 
mum,” and an “inferior limit”; and it is necessary to 
state vdth precision what is meant by a maximum or 
minimum of a quantity which is expres^ as the integral 
of an unknown function through an imperfectly known 
domain. 

2. Liviitation of the Probfems, The First Problem . — 
We shall restrict ourselves for the present to questions 
relating to curves joining fixed points ; and then, regarding 
X and y as the co-ordinates of a point of a ciirve, and 
writing ^ for dyfdx^ we shall deal with questions in 
which the variable m^nitude to be made a maximum or 
minimum is of the kind that can be represented by the 
line-integrah 

jY{x, y, y')dx ... (1) 

taken along a curve joining the two fixed points. The 
function F must be such that this integral has a definite 
meaning. The only differential coefficient involved in F 
is of the first order. The form (1) is free from ambiguity 
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when the curve is such that y is a one-valued function 
of X ; but we can have no guarantee beforehand that this 
will be the case for the curve sought. To avoid this 
difficulty we define a curve, not by a functional relation 
between its co-ordinates, but by relations between the 
two co-ordinates and a variable parameter 6. We write 

and then the integral to be considered takes the form 

J/(». y. • • (2) 

where ± and ^ are the differential coefficients of x and y 
with respect to and the function f is homogeneous of 
the first degree (W not necessarily rational) in st and 
The function / is assumed to be an analytic function of its 
four a.rguments. 

The restrictions imposed on 0, <^(^), ^(0) are, then, as 
follows : — 

(i.) Tw'o fixed values, 0^^ and 6^, of the parameter 6 are 
chosen to correspond to the two fixed points. The integral 
takes the form ^ 

//(*. If, ^ 

and we shall suppose The fixed point correspond- 

ing to will be regarded as the “ initial point ” of the 
curve. 

(ii.) The functions <^(0) and \^(0) take given values 
when 6 takes the values corresponding to the fixed points. 

(iii.) The functions and are one-valued and 
continuous throughout the interval between 0^ and By 

(iv.) The interval can be divided into a finite number 
of partial intervals within each of which the functions 
^{B) and are monotonous (cf. Functions of Real 
Variables, § 8). 

(v.) The interval can be divided into a finite number of 
partial intervals within each of which the functions 4i{B) 
and }(f{B) have finite and continuous differential coefficients 
of the first order with respect to and at a junction of 
two such partial intervals these functions have finite pro- 
gressive and regressive differential coefficients. 

The conditions (iii.), (iv.), and (v.) define analytically 
what is meant by a plane “curve,” but an additional 
restriction is necessary if the curve is to be determined by 
differential equations, as in the methods that have been 
devised for the solution of questions of the kind proposed. 
The functions of a parameter, by means of which the 
co-ordinates of a point on a curve can be expressed, when 
the curve is determined by a differential equation, are 
analytic functions, or are such as can be expanded by 
Taylor’s series in the neighbourhood of all but certain 
“singular” values of the parameter. We accordingly 
assume — 

(vi.) The interval between the end- values of 6 can bo 
divided into a finite number of partial intervals, within 
each of which the functions 4^{B) and ^(0) are analytic 
and without singularities. 

Corresponding to each such partial interval we have an 
arc of an “ analytic curve,” and the conditions (iii.), (iv.), 
(v.), and (vi.) may be expressed in the form that the 
curve sought is either a^n analytic curve or consists of a 
finite number of arcs of analytic curvea In what follows 
we shall restrict the sense of the word “ curve ” in this 
way. In accordance with (v.) such a curve may present 
points of discontinuity of direction. 

We suppose that one curve has been drawn between the 
fixed points A and B, and consider any point F of this 
curve to be displaced to a new position P', in such a way 
that the locus of the point P' is a curve joining A and 
B. For this it is necessary that the co-ordinates of 
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P' should be expressible in terms of the parameter B by 
functions subject to the same restrictions as those which 
express the co-ordinates of F, or the locus of P' must be 
made up of a finite number of arcs of analytic curves, 
^e locus of P' is described as a variation of the locus of 
F, or as a varied curve. We may form the integral such 
as (2) for the locus of P' instead of the locus of P, and 
then the excess of the value of the integral along the varied 
curve above its value along the original curve is a vaiior 
lion of the integral. The displacement is said to be small 
if the distance between any point P and the corresponding 
point P' is everywhere less than some given small distance 
c. If the curve locus of P has been so chosen that it is 
possible to find a value of h, which has the property that 
the variation of the integral is positive (negative) for all 
values of e which are less than /i, then the integral along 
the locus of P is a minimum (maximum). Thus a mtu l- 
mum is a greatest value for all curves derived from the 
one in question by sufficiently small displacements. Simi- 
larly for a minimum. The point for point correspondence 
of the original curve and the varied curve is not essential. 
When the integral taken along the original curve is, as 
above, a maximum (minimum) then it is possible to mark 
off a simply connected region of the piano, containing this 
curve, and such that the integral is greater (less) for this 
curve than for any other curve joining the same two points 
and lying entirely within the region. 

The variation of the integral is now formed as follows : 
— ^We replace x and y by a? -f* f and y + whore ^ and 
are functions of the parameter By which vanish at the end- 
values of By and obey the restrictions previously laid down ; 
then the variation is 



and we seek to determine x and y as functions of By so 
that this expression may be one-signed for all functions 

rjy which obey the stated restrictions and are less than 
some fixed sufficiently small number. 

3. In attempting the solution of the question thus pro- 
posed, which may be called the First Problem of the Cal- 
cuius of YariationSy there are two matters to wdiich atten- 
tion must be directed. The first is that if any curve can 
be found which possesses the required property, then 
every part of the curve possesses the same property. 
Suppose that a particular curve has been found joining 
two points A and B, and having the property that a certain 
geometrical magnitude expressed by an integral of the 
form in question is a minimum for that curve, and let 
P and Q be any two points on the curve between A and 
B ; then the part of the curve between P and Q is a curve 
joining P and Q which has the property that the corre- 
sponding geometrical magnitude is a minimum for that 
curve. 

The other preliminary remark to be made is that, if 
any (admissible) functions are chosen to represent the 
displacements rf from the original curve to the varied 
curve, and a condition that the variation of the integral 
may be one-signed for that particular kind of displacement 
is deduced, this condition is a necessary condition which 
must be satisfied if the magnitude represented by the 
integral is a maximum or minimum. It may happen that a 
curve can be found for which the variation of the integral 
is one -signed for some kinds of displacement, but not 
for others, however small they may be ; when this is the 
case the magnitude represent^ by the integral is a maxi- 
mum or minimum for some displacements, but not for all 
sdmissible ones. The only restriction to which the func- 
tions that can represent admissible displacements are sub- 
ject are (a) those necessary to secure that the locus of the 


displaced points is a curve, and (J3) that the integral has 
a meaning for the varied curve. 

4. Stationary Curves , — We choose in the first place 
displacements f, w'hich can be expressed in the forms 

i^KUy rjs^KVy 

where k is a positive number which can be taken as small 
as may be wished, and u and v are independent of k, 
and, besides satisfying the conditions previously laid down, 
have their first differential coefficients continuous through- 
out the interval of integration. This additional restriction 
of the displacements may be stated in the form that no 
discontinuity of direction is introduced by the displace- 
ment ; w^hen the original curve presents no such discon- 
tinuity the varied curve has the same property ; when the 
displacement is small the tangents to the original curve 
and the varied curve at corresponding points are nearly 
parallel. 


AVith these displriccnicuts the viiridti»)U of the integral takes 
the form 


J ^ \ox vy cx vy ) 


)d0 + K{K)2, 


(1) 


where (k)^ denotes an expression which has zero for its limit when 
K is indefinitely diininishod. The term in k is culled the Jird 
variation of the iritcgrul, and, in coiiseoueuce of the conditions 
restricting u and v, it may he transformeil hy integration by ])arts 
into 

J dSvxJ \cy dOi:// J 

It then appears that the variation of the integral cannot he one- 
signed unless X and y satisfy the difforcntial equations 

ddex dx * • 

d0 cy hj 

Further, these equations arc not independent, hut wc have 
if\dO^ luXj x\ddl)y cy) 

Ixcy oyox 


( 2 ) 


where 




_i . 
xy cJcly * 

all these relations arise from the fact that / (.r, y, y) is homo- 
geneous of the first degree in x and y, and we^have in jiarticular 
another form of the dilfercntial equation, viz., 

oxCy vycx 




(3) 


(4) 


The equations (2) and (4) are tlius a single diHercnti'il equati6n 
connecting x and y, and this is tlic same as the equation 

. . . ( 5 ) 


cF I'F _ 
(ic cy' dy^ 


that would bo found by taking the integral in the form (1) of § 2 
instead of the form (2) of the same §. It is tlius the dilforoutial 
eijuation of a family of curves, and, being of the second order, a 
solution can in general ho found which represents a curve passing 
througli two given points. 


Tho curves which satisfy the differential equation are * 
known os the stati$nary curves uf the integral, and the 
differential equation is known as the inincipal equaium. 
We have tho result that the integral cannot bo a maximum 
or minimum unless every analytic arc of the curve is an 
arc of a stationary curve. 

5. Condition relative to Points of Dlsrontinuity, — A 
stationary curve would bo determined if one i)oint on it 
and tho tangent at that point were given, and thus, if tho 
curve sought really consists of arcs of different stationary 
curves, tho junction of two such arcs is a j>oint of dis- 
continuity of direction. The possibility of such a solution 
of the maximum- minimum problem is restricted by a 
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condition which can be readiJy found by adopting a particu- 
lar type of displacement. If P is a point where two arcs of 
stationary curves meet, we may choose the functions u and 
V in such a way that they vanish everywhere except for a 
very short segment of the curve containing the point P, 
and then it a[)pears that the variation of the integral can- 
not be one-signed unless the two arcs meeting at P are 
such that (If/dx and df/dij are continuous at that jx^int P, 
where it and fi (or one of the two) are discontinuous. This 
condition precludes in most cases the possibility of such 
points of discontinuity. 

As an example we will consider the pi*obleni : To find a curve 
joining two fixed |K)int8, which, by revolution about a straight line, 
in a plane containing the })ointB, traces out a surface of minimum 

area Taking the fixed line as axis of sc, the integral to be 

made a minimum is 


and the principal equation is 

A =0 
de 

The stationary curves are the axis of 2 ;, straight lines parallel to 
the axis of and catenaries of the family 

, x-a 
yse cosh - — 

C 

where a and e are arbitrary constants. The condition stated above 



0 -U axis of X 

Fig.l. 

shows that the broken Hue ACDB is the only ** curve” with points 
of discontinuity of direction for wiiicli tlie first variation vanishes. 
For example, a broken line like AA'B'B is excluded. 

6. Conjugate Points , — The conditions obtained from the 
consideration of the first variation are necessary to secure 
that the integral is a maximum or a niinimum, but they 
are not sufficient. Until recently attempts to ascertain 
whether the integral along a stationary curve really 
possesses the mmxinium-minimum property were directed 
exclusively to the determination of the conditions under 
which tiie terras in in the development of (1) § 4 are 
necessarily positive or necessarily negative. These terms 
tfte known as the second variation^ and the problem of the 
transformation of the second variation to a shape in which 
its sign can be determined by inspection has attracted a 
great deal of attention. The investigation of this problem 
by Jacobi led to a very important discovery. Suppose 
that we consider all the stationary cur^’e8 of the integral 
which start from the point A, and that one of them has 
been found which i)asse8 through B ; we take this as the 
original curve. Then, however small a distance e we 
choose, we can find an infinite number of stationaiy curves 
which nin so near to the original curve between A and B 
that the segments they cut off on the normals to that curve 
are all less than c ; such curves may be called neighbouring 
stationary curves. In general, if B is not too distant from 
A, none of these curves cuts the original curve between 
A and B ; but if any one of them does so, then the point 
of intersection tends to a limiting position, A', when f is 
diminished indefinitely. The point K is defined to be the 
point conjugate to A for tbe curve, and the relation between 
tbe points A and A' is a reciprocal one. The locus of the 
points such as A' on different stationary curves starting 
from A is part of the envelope of this family of curves, 
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and thus A' is a point of contact of the original curve 
with the envelope of this family. For any integral of the 
form under consideration, there is a family of stationaiy 
curves, and those which start from a given point have an 
envelope (which may reduce to the jpoint). When the 
envelope does not reduce to the initial point it touches 
any curve of the family in one or more points. If there 
is one sneh point distinct from the initial point, it is the 
point conjugate to the initial point for the curve ; if there 
are two or more of such points, any two of them, between 
which there is not another, arc a pair of conjugate points. 
It is essential to observe that, if A and A' are a pair of 
conjugate points, and P is any point on the curve between 
them, the arc AA' does not contain the point conjugate to 
P ; in other words, as A moves along the curve in either 
sense A' moves along it in the same sense. We have 
the theorem : — The integral taken along the stationary 
curve between A and B is neither a maximum nor a 
minimum if A and B are conjugate points, or if there is a 
pair of conjugate points between A and B. 

The most familiar examples are antipodal points on a sphere, 
which are conjugate for tbe geodesies on the sphere, and 
conjugate foci of geometrical optics. In the ap^ication of the 
principle of leiist action in dynamics, situations of a system which 
correspond to conjugate points are known as “kinetic foci” (see 
Dynamics, Analytical, § 7). As another example let us consider 
the minimal surface formed by revolving a catenary about its 
directrix, referred to in § 5. Through any point A we can draw 
catenaries liaving the axis of x as directrix, and these are stationary 
curves for the problem ; the point conjugate to A for any catenary 
is the ])oint of contact of the second tangent that can be drawn to 
that catenary from the point where the tangent at A meets the 



directrix (Fig. 2). It can be shoAvn that, if one catenary with a 
given directrix can be drawn to pass through two given points A, B, 
tlicu another can generally be drawn, and the tangents to one of 
them at A and B meet on the nearer side of the directrix, and 
the tangents to the other on the remoter side ; thus there are two 
stationary curves of the catenary family joining the two points, 
but one of them does not trace out a surface of which the area is 
a true minimum. Further, it can be shown that, if the tangents 
at A and B to one catenary intersect on tbe directrix, there is not 
a second catcnaiy. If no catenary with the given directrix can 
bo drawn to pass through A and B, there cannot be a minimal 
surface of the kind sougnt unless the broken lino ACDB of Fig. 1 
§ 5 can bo regarded as tlie meridian curve of such a surface. 

W. F. Osgood {Amer, Math, Soe, Tram, ii, p. 166, 1901) has 
called attention to an exceptional case, in which the inteml taken 
along a stationary curve between two points A and B is a mini- 
mum, although A and B are conjugate points. An example is 
afforded by the equatorial geodesic curve of nn oblate spheroid. 

7. In the general problem, when there is a stationary 
curve joining the two fixed points A, B, and the point 
conjugate to the initial point A does not lie on the arc AB 
between the fixed points, it can he shown that the second 
variation of the integral is or is not one-signed, according 
as the function /j of § 4 is or is not one-signed along the 
curve ; if is positive (negative) at all points of the curve 
the second variation is positive (negative), and the integral 
is a minimum (maximum) for displacements of the type 
considered in § 4. When the integral is taken in the 
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lorm fF(^t corresponding condition is tha.t 

is positive (negative) for a minimum (maximum). 

8. The Excess Function . — ^All tlie results vihi^ we have 
considei^ are obtained by subjecting the displacements of 
ft point on the original curve to the condition stated in § 4. 
We proceed to explain a method of determining whether 
integrals which satisfy all the conditions so far obtained 
are maxima or minima for displacements of a more general 
character. In this ^connexion we consider a particular 
type of displacement not subject to the condition so far 
assumed. 


Lot APB ( 
points A| B, am 


8) be a stationaiy curve Joining the two fixed 
flet PQ be a straight line meeting it at P. If there 
is not a pair of con- 
jugate Mints on the 
arc AB, any other 
stationary curve 
starting from A in 
a direction suffi- 
ciently nearly coin- 
cident with that of 
tlie curve APB will 
meet PQ in a point 
Q which cannot 
coincide with P. 

The broken line made up of the stationary curve AQ, e straight 
line QP, and the stationary curve PB, may be treated as .. varied 
eurve, the original curve being the stationary curve APB ; and 
the variation of the integral is the value of 

(integral along AQ) + (integral along QP) - (integral along AP) (1 ) 

This is most simply expressed by taking the integral in the 
form 





fF(a;, y, y')dxi 

then the integral along QP will have as an approximate expression 
V cos ^F(ir, y, tan ^), 

where p is the length of QP, supposed very short, and ^ is the 
angle between QP in the sense from Q to P and the axis of z in the 
positive sense. Also the difference 

(integral along AQ) ~ (integral along AP) 

consists of two terms : one arises from the variation of the end- 
value from the a: of P to the a; of Q, and this has the approximate 
expression • 

-rcoa^F(x, y, y'); 

the other arises from the term at the end-value corresponding to 
P in the first variation when expressed as 

fd¥ ddF\ dr 




The integral here written vanishes, and 17 vanishes at Xo, but the 
value of 17 at a; is 

- V cos ^(tan ^ - y'), 

(cf. Variations, Calculus op, vol. xxiv. n. 86). Thus we have for 
(1) an approximate expression, correct to the first order of p, in the 
form 


i<co»^|r(a, v,t«a^)-F(a!, y, (2) 

corresponding expression when the integral is taken in t 

jk*. Ft 


(V m) are the direction oosines of QP in the sense from Q to 
(h w) are the direction cosines of the tangent at P to the 
stationary curve APB in the sense from A to B. 

I he coefficient of p in the expression (2), or the equivalent 
xprenioii (8), has been called freiersirass'e excess funeiion. It 
co-ordinates of the point P and the direction of 
Lb.. chall refer to QP as the siraiahi segment. Wo 

^''® of this segment to be such that the 

^gm can be formed along it, and thus it may happen that some 


directions for this segment are inadmissible. We define as admis^ 
sihU direetioHS those for which the integral is definite and real, and 
then the application of the above result yields a new condition 
whicb must t>e satisfied if the internal along the stationaiy ou> ve 
APB is a maximum (minimum), m., the excess function must be 
negative (positive) for all points P of the curve and all admissible 
directions of the straight segment. 

In regard to the nrst form (2) it is to be observed that the 
expression has in general a finite limit, different from zero, when 
^=0 and when if these values are admissible ; also when 

^ is very nearly eoual to the angle ^ which the tangent to the 
original curve makes with the axis x, the expression approaches 
the value 

0®F 

cos tan 0)*, 

and thus the criterion for maxima and minima yielded by the sign 
of the excess function includes the special condition of § 7, viz., 
that the function /i of § 4 must be one-signed. 

As an example we will consider the problem : to find a curve 
joining two fixed points so that the integnd 

taken along it shall be a maximum or a minimum. The principal 
equation is 

and the stationary curves include the axis of a;, straight lines 
liarallel to the axis of y, and the family of exponential curves 
ya=ae^ ; we select this family for further discumion. If the initial 
I}oint is {X 0 f yo) the family of stationary curves starting from it is 
given by the equation 

; 

these have no envelope, and thus there are no conjugate points. 
Also the function /j uecomes 6^t/y^ and thus the second variation 
is positive for curves going to the right from the initial point 
The excess function is 

y^ cos ^(cotV " cot^^ -i- 2 tan ^ cot^0) 
for any direction except which is inadmissible ; on putting 

Jt we get 2y*cot* 0, and on putting |v W'e get - 2y*cot* 0. 
Tims theintejCTal taken 
along AQ'PS can bo 
made greater than that 
along APB, and the 
taken along 
AQPB can be made less 
than that along APB, 
by taking AQ and AQ' 
stationary curves suf- 
iiciontly near to AP and 
drawing QPQ' parallel 
tf> the axis of y. It 
follows that the integral 
taken along the curve 
APB is neitner a maxi- 
mum nor a minimum. 

It is worth while to observe that the excess fuiK'.tion does not in 
all cases, as it does in this example, change sign when the sense of 
the straight segment is reversed, or when 0 is replaced by ir -f- 
For example, in the problem of the minimal surface discussed in 
§§ 5, 6, the excess function is 2ysiii^ jl(0-0). 

9. Arbitrary Dieplacemmte, — It can be proved that the 
condition found in the last section, with those found pre- 
viously, in general Buffices to secure that the integral is a 
maximum or minimum for any type of displacements for 
which the locus of the displaced |K)int8 consists of a finite 
number of arcs of analytic curves. Thus the necessary 
and sufficient conditions are in general : 

(i.) The original curve ia a stationary curve for the 
integral. 

(ii.) The fixed end-points of the curve are not a pair of 
conjugate jKiints, and there is not such a pair of points on 
the arc between them. 

(iil) The excess function is one-signed, and in general 
different from zero at all ftoints of the curve, and for all 
admissible directions of the straight segment not coincid- 
ing with the tangent to the curve. The excess function 
may vanish at isolated points, or for particular directions 
of the straight segment, but it must not change sign. 

8. IX. — 8i 



Fig. 4. 
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This condition may be taken to include the specia] condition 
of g 7, that the function /j of § 4 is onensiigned. 

Further, it can be pmved that the only exception to 
this statement occurs if the ^exoees fuBotion ^can vEnieh 
without changing sign at all points of tiie sta1SDnafy*ctxrYe, 
or of a finite arc of it, otherwise than by the atra|^t seg- 
ment coinciding with the taqgent to .the curve. If this 
can occur, then the co^rduMites of a. pomt on the statiioBary 
curve, or on a finite arc of it, *nrest satisfy a certain differ- 
ential equation of the 'first order distinct from the principal 
equation. Such cases would be very exceptional. 

In the analysis by which these conclusions are reached 
the function which plays the most important part is a 
gmemlited ^tsem fimdion. Instead of forming die excess 
function for the original curve, apotUt on it, and a straight 
segment ending at that point, the function is formed for a 
neighbouring stationary curve starting from the same initial 
point A and a straight segment ending at an arbitrary point 
of that curve. It appears that, in general, when the con- 
ditions for a minimum (maximum) are satisfied, itis possible 
to mark off a region between two stationary curves, both 
starting from A, and lumng the original stationary curve 
AB between theiUi within which the generalized excess 
function above described is everywhere positive (negative). 
Through any point 'Of this region and the point A there 
passes one stationary curve of the integral, which lies 
entirely within the region, and these curves do not inter- 
sect themselves or each other within the region. 

10. leoperifnetric Problemi. — All the remaining problems 
of the Calculus of Tarktions m%y be regarded as extensions 
of the first problem. "We will consider briefiy problems 
of relative maxima and minima. Bestricting ourselves to 
the simplest case, we seek to determine a curve joining 
fixed points which has the property that an intj^ral of the 

form j y, yyix taken along the curve is a ttiaodmum 
or minimum, while another integral of the same form, my 
j yi taken along the same curve, has a given 
value. It is at once clear that no result cam be obtained 
by introducing displacomonts of the type considered in 
§ 4 ; for if the ^ integral is unaltered by such displace- 
ments the curve is a stationary curve for that integral, 
and if the F integral is a maximum or a mmimurn for 
such displacements, the curve is a stationary curve for that 
integral also ; but the two integrals have not the same 
families of stationary curves. If, however, the displace- 
ments are of the type 

where Kj, are constants which can be taken as small as 
may bo wished, and and v,, are functions of the 
kind considered in § 4, then it may be shown that these 
functions can be chosen in an infinite number ctf ways so 
that the ^ integral is rmaltered and the first variation of 
the F integral vaniidies. This method leadsto the ordinary 
rule (Lagrange’s) for determining the curve, if there is one, 
which yields the solution of the problem. The rule in 
question api)ears to have been at first accepted as axiomatic; 
it was rigorously ])roved by P. du Bois Reymond. 

11. Extermon of the Theory . — All the theory here ex- 
plained can bo extended to integrals involving a greater 
number of variables, and differential coefficients of higher 
ordeh^ to multiple integrals, and to cases where the varia- 
tions are subject to restrictive conditions. The criteria for 
the existence of maxima and minima, and for distinguhffiing 
between them, are obtained by choosing particular types of 
functions to represent the i^terations of the variables which 
correspond to displacements in the first problem. IThen 
these are subjected to restrictions of the same kind as the 
dbplacements in §§ 4 and 10 the same results are arrived 


atas are commonly obtained by using &e symbol & Theae* 
results are the differential equations of the problem cor- 
responding to the principal equation of § 4, and when they 
are satisfied the integral is said to be itationary ; thus, for 
examjile, the differential equations of theoretical dynamics 
are the conditions that the action may be stationary, the 
j^tuU differential equation of minimal surfaces is con- 
dition that the areamay be stations^. In maqy mechanioel 
and j^ysical problems the condition that must be satisfied 
is really a stationary condition, not a maximum-oninimuin 
condition: in others, lor example problems concerning 
stability, it is generally necessary to distinguish between 
maxima and minima. The use of the symbol 8 for finding 
the stationary condition for different forms of integrals under 
various rastrictiems has been explained inthe article Yaku- 
TIONS, Calcflxib OF (Eucy. Brit, 9th ed., vol. xxiv.). 

In the soltrtion of any problem in the Calculus of Varia- 
tions the first step is the formation of the principal equa- 
tions, of which the solutions render the integral under 
discussion stationary, and the second step is the solution 
of those equations. Among the integrals of the equations 
some will usually be adapted to satisfy also the imposed 
conditions corresponding to the fixing of the end-points in 
the first problem. The integrals of the equations may be 
regarded as determining loci in a homogeneous domain of 
two or more dimensions, and then the notion of a family of 
such loci, continuously filling ttp a domain within w hich 
they do not intersect, is generally valid if the integral can 
be a true maximum or minimum. 

Some of the further conditions which are necessary in 
order ^t the stationary solutions may yield true maxima 
and minima have been sought by the process of transfor- 
mation of the second variation. .After Jacobi’s discovery, 
referred to in § 6, this process became the subject of numer- 
ous investtgations, and Jacobi’s results were extended to a 
peat numl^r of forms of integrals. Even wben this process 
is carried out, and the necessary conditions are deuced, 
it may .still happen that an integral satisfying all these 
conditions is nevertheless capable of being increased or 
diminished by some mode of variation less simple than that 
implied in the use of the s 3 unbol 8, and the 4 |uestion thus 
raised leads to the extension of Weierstrass’s metJiod of the 
excess function. This extension has been carried out in 
the case of simple integrab involving differential coefficients 
of any oeder, and in case of double integials involving 
differential coefficients of idie first order. In both cases it 
has been shown that the conditions which can thus be 
obtained, together with those previously known, are suffi- 
cient to secure that the integral shall be 'a maxunmn or 
minimum. 

12. The investigation of Ibe criteria for distinguishing 
true maxima and minima from merely stotionaiy solutions 
is usually complicated, even when the principal equations 
can be solved, and it has sometimes b^n sought to evade 
the process by other considerations. The most famous 
example of such evasion is the well-known Attempt to 
obtain a proof of the theorem now called Eiricklefs 
Principle, of which a partietJar case is the existence 
theorem in the theory of functions of a complex variable : — 


Let I denote the integral 


taken through the volame within a J^ven olcned eurface 8 , and 
euppoee that the intagml is to he melon mhrfmuaiwitldeQt to the 
condition that the value nf V is given wt All painte^of 8. fiaploy- 
ing the.insthod nf-ibeXiahiulna wf Yaaiatiana, waJnd fihe frinoipal 
equation 


ft. 

car ojr oar 


if we could solve this equation aubject to the condition that V hae 
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Attivvu Tilue on S, we might then tiie ma&ode of the 
oelculiii'to detoRnine' wisether ^ adution obtained naliy tnakea 
^the iat^gval ,l a miniinum. In .geneial we cannot obtain this 
iolation. and the i^ueetion arisee/Boei such a solution exist f If 
we could mve tiuct wmong the ^fhnctions * Which tafae ihe given 
wnlue on 5 them is <one that makes 'the inkigral a mihinsimi/then 
we should knew dhatmoolutiou'^of ' the dkMirential e^natieniexiats 
which takes the ^mn value on S — ^we should rbave proved the 
exiOtenoe-theorem. 'Now ^e aigument runs : 1 must be positive, 
for the subjeot of iutomtion k neeesnniily imitiTe, snid '^reforo 
there is'a Imilt tkan vmieh it enundt be sinaier ; hoce V oan hi 
•chofien io os tomake itok^niiiHainm. 

.This argument kmorea^^the distinotioa between a. minimuni and 
an fn/Msr limiL There is no evidence to show that the limit than 
which the value of the intiqgrell cannot he amdllerexceedsmro, or 
tibiat enOhdimit is a value *^ttainkl*'’hy the iiftoBml^«<N^ 
of V. -If for instanee .L orern ' the Iknit betew^whiehsl scould not 
fiill, it might be inipeaaible tkatan^fom of V.abould.makeJLs^L, 
althoi^ there were forms of Y which would make l<X + e how- 
ever email e was taken. Then'L would be an iiilhrior limit' for I, 
but not a mmhnixm Tidoe, ^fbr it 'WonM not 'be m'volne Of I at all. 

Weisrstmss illustmted this argument by the integral /o;V^ 


taken along a curve , joining the 'points ( - 1, .a) and,(l, b). This 
integral also is always posiavsi and»*aooordiBg to .the argument. 


the^riuoipal lequation have a ssehition sulyeet 


to the conditions y when scs - lanil Wben^s^l, wnd this 
noKrtion would nudes ibe • integral a minimum ; 'bttt ’oii'ibe one 
iMUdd the Boltttian’ Is 


ttVft a- 6 

y- 2 “ 


which makes the'ixltegral^wr^ieyU, and on the Other hand enrves 
oau be found Whibh shall make the value of the integsal vaa amall 
as we please ; Ibroxample, .we may take 

U'^ b ter^^/a) 

:2 "* :2 “ tau^^(l/tt)* 

and then the integral oan be made as small as we ^plsase by 
^hninishing a. 

In the case of the integral f *♦* }dssdp, which 

oorresponds to I hi two -dimensional problems ’leUting to the 
theory of potential, u dieect' proof 'Of tlie existence of (a iminnmim 
has been Oketdbed .by ID. .dsUbert d, fdeuimh, Maih.- 

f^$winigwng, d, 1090). YeryhupoEtant results may .be expacted 
from the development of the method which ho employed. 

AuraoniTiBS. — Among .the imore important of the recent 
memoirs on .the Calculus of Yariations are the fbllowiuff : pu 
B ois l^TMOND, P. ** Eidhutemugon z. d. Anfangsgriinaen d. 
Yariationsrochnung/' ^f^Uh. Ann. 16, ^Kafscnoi. '*Zar 

Yoriatiensreoknung,'" Math. .Ann. iH), lAOS, and **.Ableitung 
hinreichender Bedmguiigoa . . . a. d. Thsomed. zweiten Yoria- 
tion," Math. Ann. 51, .1899.-— Kobb. *'Sur les max. ot les 
min. des int^griles doubles,*" Ada MM,. 18, '18M2.--tMAYKR. 
**tT. d. Eriterieu d. Ifox. u. ICin. d. oiafedwn Jnlegrale;’* 
CfrtlU ;69, 1808 ; *and ** Begnkndinig d. J 0 m;^g^hAbmL Itiulti- 
I^kiatoreiimethflido i. d. Ymriationsreohnung, ' Math. Ann. 26, 
1886.-— Sabskinb. **Sur la mdthode de dutiimuer les max. et 
les miu. des inUgrales d^finies multiples,”' acad, imp. sci. 
St. Pderaboury^ 16, ISPO ; also two othter memoin cm the name 
subject, BnZl. oei. muOh. im, mtd AmM Ai mat. .1899.— 
SoHBBFBB. ** D. ilaz. u. Hin. d. .ainfaohen Inlagrale," Math. 
Ann. 25, 1685 ; .and ** U. d. IMeutuug d. Bogriffo olax. u. ’Min. 
i. d. Yariationsreohnung," Math. Ann. 26, '1886.— -Bbrmblo. 
VntenuAnungm mr Pkriati^nnmhnung (fnauguial IKmerta- 
tion). Berlm, 1*894. A aketoh of ibe .theory fromw 'hktoiioal 
point of view was ^cken by Pascal ..in the .thud pact .of bis 
Oaleoto ff^nitotiifiiMs, Milan, 1897 ; and a German ' translation 
with the title JHe Fariationsreehnung was published at 'Leipzig 
In 1899. filtlll more recent is Enbsbu. mwMh d. >Fpniatumt- 
^Mnung. Branawlok, 1900.— >An lixtrodnntiim totmoden work 
^ the anlgest will ihedbund in a memoir by Osooop, M>Suffioieiit 
^ditionsinthe Oalonloa of Yariations,'* Annab afMath. (ser. 2), 
2|1901. (A.B.H.X.) 


VaraAp a ^offified town «nd the dhiitf seaport of 
Ihilgaria^ on the seath-^weBt shore of the mack Bm, on^a 
aiagnifioent plain at^lihe moidlh of the Devna, on the 
north aide of the Bay of Varna, at the termimiB of a 
^way line from Rnatohnk, and of andtiher, opened in 
1899, fran Sofia, 4 BmileB east of Shumla, and S25 by rail 


wmt-north-west of Sofia. Among modem buildings are itke 
‘militsiy bannuika, the post office, the Natioiial Bulgarian 
Bank, and higharKdau college ior gmia !l^ extensile 
harboujr weskB, in :pzogien for emne yean, aro alxeady 
^^ordtng imimrvsd ifacilhies mad the open- 

ing of tho i^way also tenAs 'gFea% to the dacieasQ of 
trade. The princspal eKporfea are eattle and dai^ produce, 
^in, lao^ and tgeat shing, and coacse cloth j and the 
‘.unpoetB include hriiit, vegetables, fuel, oheuneals, oik, 
earthemare, metals, ^xtiles, madiines, iFonniottgery, .Ac. 
A Bntkh spiimory has bean establiidied which tnms oWt 
krge qoantitles of cotton yarn. 

.In 1896'thc imports, Amounting to 87,360 tons, <iwere ' valued St 
:^89,9a0, and the exports, of 97,600 tons, at £680,200. In. 1900 
the .former were 29,400 .tons, worth £485,300 ; and the Utter. 
.52,500 tons, of the value of £M9,800, the decline being due to bail 
htfvests. In 1897 the number of vessels that entered the port was 
787 of 458,172 tons, 'their cargoes amonnl^g to 175,860 tons, and 
the 'Cargoes Of the vessels .tliat cleared Amounting to 245,292 tone ; 
in 1899 thenuinber of vemels that entered was 646 of 424,819 tons, 
their iOaegooB 'amounting to .only 85,274 tons, while the oargoes of 
vessels that cleared amounted to only 52,294 tons. The popuU- 
[ tion in 1892 was 88,174, and in 1960 it was 83,448. Lem than 
! one^fburUi of ‘die ^mdstion are Turks, and Oreelm and Bul- 
I ganaasaiumbor eaoli about one^third of the whole. 

urama , or Ntkolaistat), a town of Russia, in the 
grand duchy of Finland, capital of the province 6f 
I Vasa, onthe east coast of the Gulf of Bothnia, 327 miles 
by rail north-west of Helsingfors. It has two classical 
lyceums fev boys, a hi^ school for girk, a rsoZ-school, and 
various prhnaxy schools ; also a large cotton mill and -a 
I number of small factories showing an aggregate return of 
over 4,000,000 marks. Oats, batter, and cattle are ex- 
ported to Sweden. Vasa was founded on the coast of the 
Giilf df Bothnia in 1606, but after the great fire of 1852, 
as the sea had alreadjrreceded for a considerable distance, 
the town was rebuilt nearor to the shore and received the 
official name of 'Nikdlaistad. 'Population (1897), 13,493. 

I^MCUlar ' ffiy i r to m . See Physiology. 

VaBliil. a town in Rumania, chief town of the dis- 
trict bearing tho same name, prettily situated on a 'hill at 
the junction of the rivoBS Yaslui and Berlad. The church 
df Biserica Domneasca (Our Lady) is dne. The annual 
fair is held on Ist-lOth September. 'There are ruins of 
a palace built by ''Stephen the Great in 1471. Fopulatiou 
(1895), 8500 ; (1900), 9024. 

¥aMeanlSllW — since JSZO.—Tlte few 
memths (hat elapsed ibotweeu the 18th of July 1870 
«nd the 18th of January 1671 witnessed four events 
ihat have been fraught with more consequence to the 
Papacy than .anything else that has affiict^ that insti- 
tution for the past three centuries. They were as 
foUows : — (1) The proclamation of the Infallibility of 
the Pope on the 16th of July 1870; (2) tho fall of the 
Napoleonic empire and the establishment of the third 
French republic on the 4th of September 1870 ; (3) 
the occupation of Rome by tbe Italian forces on tho 
.20th of September 1870, resulting in the incorporation 
of the remaining States of the Clmroh in tho kingd<mi 
of Italy ; and (4) Idle foundation of ' the German empire 
by the prooilaniaticni, on the 18th of Jaenuary 1871, of the 
king of Prussia as iiereditaiy Geniian Emjieror. Thete 
changes, which eo greatly ^sturbed the current of all 
'European relations, oonM not foil to react u{K>n the Papal 
policy in various ways. They brought its existing fondeii- 
I cies into greater relief, set before it new aims and diverted 
it into view ohaimelB. Essential modifications could not, 
df course, fee at once effected or even indicated in a Power 
whose life-blood is tradition, and whose main strength has 
always lain in calmly abiding the issue of events and in 
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temporiziiig. The eight years that Hus IX. was per- 
mitted to see after the loss of his temj^ralities entirely 
hannonise with tMa character. The that hides the 
negotiations which, daring the closing months of the 
Franoo-Qerman war, were carried on between Bismarck 
and the Pope, through the agency of Cardinal Bonnhose, 
has not yet been liftei^ and perhaps never will be. 
According to Prince Bismarck’s own account of the 
matter, as given in his O^damkm vmd EriaiiMrwigm^ these 
negotiations were initiated by the Chancellor, who, 
between the 5th and 9th of November 1870, enter- 
tained pourparlers with Archbishop Ledochowski on 
the question of the territorial interests of the Pope. 
The Chancellor, acting, as he himself says, in the spirit 
of the adage, **one hand washes the otW,” proposed 
to that prelate that the Pope should give earnest 
of the relations subsisting between him and Ger- 
many by influencing the French clergy in the direction 
of the conclusion of peace. The cool reception his 
endeavours met with, both at the hands of the French 
ecclesiastics as well as in Borne, satisfied Bismarck ** that 
the Papal hierarchy lacked cither the power or the good- 
will to afford Germany assistance of sufficient value to 
make it worth while giving umbrage to both the German 
Protestants and the Italian national party, and risking 
a reaction of the latter upon the future relations between 
the two countries, which would be the inevitable result 
were Germany openly to espouse the Papal cause in 
Rome.” These utterances are eminently characteristic. 
They show how far Bismarck was (even at the close of 
1870) from comprehending the traditional policy of the 
Pipacy towards Germany and German interests, and how 
litde he conceived it possible to employ the relations 
b etween the future empire and the Yatican as a point of 
d3uarture for a successful and consistent ecclesiastical 
poliqr. Rome, in a certain sense, showed itself ^asessed 
of far greater foresight. Even to-day Papal diplomacy, 
like the French clergy, neither believes in the future 
of the German empire, nor admits that the overthrow 
of France has been final and complete. The German 
politicians and the Prussian diplomatists accredited to 
Rome had worked too openly at undermining the Papal 
hierarchy, and had veiled their sympathies for Piedmont 
far too lightly, to lead the Vatican to expect, after the 
20th September 1870, a genuine and firm interven- 
tion on the part of Prussia on behalf of the temporal 
power of the Holy See. To satisfy the demands of 
Bismarck in November 1870 would have cost the Vatican 
more than it would ever have gained. It could neither 
afford to trifle with the sympathies of the French 
Catholics nor to interrupt the progress of those elements, 
which would naturally be a thorn in the side of the young 
German empire, thus undo Bismarck’s work, and restore 
the Vatican policy to its pristine strength and vigour. It 
was soon to be perceiv^ how carefully the Curia had 
made its calculations. 

The address of the Catholic deputies to the Emperor 
Wiliam in Versailles on the 18th February 1871, plead- 
ing for the restoration of the States of the Church and ^e 
temporal sovereignty of the Pope, and for the reconstitu- 
tion of ^e Catholic Fraction formed in the Hrusdan 
Landtag in 1860 as the Centrum or Middle Party in the 
new Reichstag (April 1871), must not be regaled as 
the origin, but rather the immediate occasion, of the 
KuUurkampf. The congratulations which tlie Pope sent 
to the Emperor William on receiving the announcement of 
Uie establishment of the German empire (6tlvJM[arch 1871) 
were a last exchange of civilities, and the abolition of the 
Catholic department in the Hrussian Kultus Ministry (8th 
July 1871) quickly followed, together with the appoint- 


ment of Falk as Kultuminister (22nd January 1872X 
and the School Inspection Law of mh February 1872. 

On 30th January Bismarck took the opportunity of 
inveiffhing against the formation of the sectarian Centrum 
as bmg ** one of the most monstrous phenomena in the 
world of politics,” and he left no room for doubt in tbs 
minds of his hirers that he re^^rded the leadership 
Windthorst as constituting, in Ub eyes, a peril to the 
national unity. In his Memoirs (ii. 126) he declares that 
the Kydtfurhompf mainly initiated by him as a Pblidi 
question. This declaration, in view of the development 
of affidrs, must app^ as strange as the Chancellor’s con- 
fession (Memoirs^ ii. 129 and fol.) that he endeavoured 
to persuade the emperor of the advantage of having a 
nuncio accredited to Berlin (in lieu of the Catholic depart- 
ment of public worship). The refusal of the Emperor 
William to entertain this project shows that in such matters 
his judgment was more correct than that of his counsellor, 
and the incident proves that the latter had anything but 
a clear insight into the historical position. He was drifting 
about with no higher aim than a hand-to-mouth ” policy, 
whilst the Holy See could feel the superiority with whi^ 
the consciousness of centuries of tradition had endowed it^ 
and took full advantage of the mistakes of its opponent 
The Chancellor never realised the gravity of the onslaught 
which, with his Kidturkwnipf^ he was making upon the 
conscience and liberty of his Catholic feUow-citizens. He 
dealt with the great question at issue from the standpoint 
of the diplomatist, rather than from that of the statestnan 
well ver^ in ecclesiastical history and possessing an 
insight into what it implies ; and by his violent, incon- 
siderate action he unwittingly drove into the ranks of 
Ultramontanism the moderate elements of the Catholic 
population. This conflict, moreover, brought Ultramon- 
tanism the enormous advantage that, even after the 
abolition of the May Laws, it still left to it a well* 
disciplined press, an admirable organization, and a net- 
work of interests and interested parties ; and all these 
combined to make the Centrum the strongest and the most 
influential political party in Germany for the remainder 
of the 19th century. Owing to these circumstances, 
the rise and further development of the Kvlturkampf 
were viewed in Jesuit and Vatican circles with feelings of 
the utmost complacency. 

The purely ecclesiastical policy of Hus IX. was guided 
by the earnest desire to see the doctrine of Papal Infalli- 
bility brought to universal recognition. The definition of 
tlie Immaculate Conception (1854) and the proclamation 
of the Syllabus (1864) were ^ger-posts pointing the way 
to the Council of 1870. The Pope had been persuaded 
that the proclamation of the new dogma would be effected 
without difficulty and without discussion ; and when the 
pronouncement actually met with opposition, he was both 
surprised and embittered. For a moment the idea was 
entertained of giving way to the opposition and deferring 
a decision in the matter, or, in the manner of the Fathers 
in the Council of Trent, adjourning it to the Greek Kalends. 
But the party that n^^ for its purposes an infallible 
Pope readily persuaded Hus IX. that if the Council broke 
up without arriving at a decision favourable to the Papacy, 
this would be tantamount to a serious defeat of the Holy 
See and an o{)en victory for the Qailican system. The 
consequence was the Bull Pastor csterwus^ which Hus IX. 
issued on the 15th of July, This did not by any means 
represent all the demands of the Jesuits, and it was couched 
in terms which appeared not unacceptable to the znsgority 
of the Catholics. The fact that the bishops were prepared 
to forego their opposition was not unknown in Rome. It 
was anticipated by the authorities. But in Germany, as 
also in France, the waves of anti-infallibility were rolli^ so 
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iM gKy that the further development of events was viewed 
with no small concern. Under normal conditions, the 
situation could not fail to tenninate favourably for the 
Vatican. Hiat the Kvltwrhampf had followed so rapidly 
upon the war was the greatest piece of good fortune 
that coidd have befallen the Papal See. The war de- 
manded both in Germany and France the sacrifice of all 
available energy and public spirit; while the Kvliwr- 
hampfi by haringing into rdief the question of the external 
existence of the Church, thrust all internal dogmatic 
interests and problems completely into the back^und. 
The egregious blunder in the May Laws was the punitive 
clauses directed against the inferior clergy. Instead of 
enlisting them as friends, the Prussian Government con- 
trived by wild and wanton persecution to make them its 
enemies. The open protection it accorded to the Old 
Catholic movement contributed in no small measure to 
estrange those influential elements which, whilst favouring 
the suppression of Ultramontane tendencies, desired no 
schism in the Church, and viewed with horror the idea of 
a National Church in Bismarck’s sense. Thus we find 
that the bitter years of the Ktdturkanipf extricated the 
Vatican from one of the most difBicult situations in which 
it had ever been placed. Pius IX. could now fold his 
hands, [so far as &e future was concerned. It is well 
known that he fed on inspirations, and expected each day 
the advent of some supernatural occurrence which should 
bring about the triumph of the Church. In this frame of 
mind, on the 24th June 1872, he addressed the German 
Leseverein^ and referred to the stone that would soon fall 
from on hif^ and crush the feet of the Colossus. Yet 
the stone hais not fallen from the summit of the holy hill, 
and the Colossus of the German empire has not crumbled 
into dust, which is more than can be said for the Pope’s 
inspirations, which led him to expect the sudden with- 
drawal of the Italians from Borne, and a solution of the 
Roman question in the sense inspired by his visionary 
policy. The Holy See directed all its energies towards the 
solution of the problem ; in the event of its proving to be 
insoluble, it would take care that it should remain a fester- 
mg sore in the body of the monarchy. 

The documents of the Vatican Council which have 
been published since 1870 leave no room for doubt that 
the proclamation of Papal Infallibility was intended to bo 
follovred by a further declaration, to the effect that the 
doctrine of the temporal power of the Pope should be 
regarded as a revealed article of faith ; yet the advantage 
and necessity of the temporal power were not to be re- 
garded as a revealed dogma properly speaking, but as 
a truth guaranteed by the doctrinal body of the Holy 
Church. These articles, contained in the 5th Scheme, 
and zealously champion^ by the sectaries of the Jesuit 
order, reveal the immediate object for which the Council 
of 1869-70 was convened. The resolutions were devised 
to save the situation, in view of the impending loss of 
the temporalities. No one could expect that Pius IX. 
would recognuse the annexation of Rome by Italy. Borne, 
even in the 19th century, had been a spectator of many 
changm in the poUtioal world. It had seen more than 
one kingdom rise and fall No wonder, then, that the 
Vatican, confronted by a new Italy, observed a passive 
• and expectant attitude, and sanctioned no jot or tittle 
that could infringe its rights or be interpreted as a re- 
nunciation of its temporal sovereignty. It was quite in 
^piug that Kui IX. availed himself to the full of the 
(for him) convenient dauses of the Italian ** Guarantee 
Jaw*' (13th May 1871), while refusing the civil list of 
thM a quarter million francs provided for his use, 
and inhibiting Italian Catholics from participating in the 
elections to tikb House of Deputies (nd ehttori nc efreti). 


This step was regarded in Italy as a natural one. 
Although the liberal record of the Pbpe was a thing of 
the pMt, and his policy had, since Gaeta, become firmly 
identified with the reactionary policy of Antonelli, yet the 
early years of his pontificate were in such lively recollec- 
tion M to allow of Pius IX.*s appearing to some extent in 
the light of a national hero. And rightly ; for he had 
always had a warm heart for Italy ; and had it not been 
for the anti-ecclesiastical policy of the house of Piedmont, 
he woiUd not, in the 'sixties, have been wholly averse from 
reconciliation. The hitherto unpublished correspondence 
of the Pope with Victor Emmanuel contains remarkable 
proofs in support of this contention, and a further cor- 
roboration can also be perceived in the conciliatory 
attitude of Pius IX. on the death of the king. 

Pius died on the 7th of February 1878, only a few 
weeks later than his op])onont. He had long passed the 
traditional years of Peter's Pontificate, had reigned 
longer than any previous wearer of the tiara, and had 
seen some brilliant days— days of illusory glory. On his 
death he left the Church shaken to its very foundations, 
and in feud with almost every Government In Italy 
the Holy Chair was surrounded by a hostile force, whose 
“prisoner" the Lord of the Vatican declared himself to 
be. In Spain and Portugal, and also in Belgium, a 
Liberalism inimical to the Church was in power. Prussia, 
together with other German States, was in arms against 
Pope and episco})ate. In France the Conservative mon- 
archical party had just shown its inability to preserve the 
Crown, whilst the Republic had anchored itself firmly by 
denouncing the Clergy as its enemy. There was hardly a 
sovereign or a government in Christendom against which 
Pius IX. had not either protested or against which he 
had not o^xinly declared war. Such was the heritage that 
devolved U|K)n Leo XIII. on his election on the 20th of 
February 187,8. 

Leo XIII. brought to his new dignity many qualities 
that caused his election to bo sympathetically received. 
In contrast to his predecessor, he was a man of slow and 
calm deliberation, and it was natural to supjyose that he 
was little, if at all, accessible to impulses of the moment 
or to the persuasions of his entourage. He was endowed 
with a certain scholastic erudition, and enjoyed the repu- 
tation of being a good Latinist. As Nuncio in Brussels 
he had become acquainted with the trans-Alpine world, 
and had been initiated into the working of the machinery 
of modern politics and modern parliamentary government 
The fact that he had for so long been absent from Rome 
afforded ground for the belief that he was not inclined to 
identify himself with any of the parties at the Vatican 
court. These were the considerations that had caused the 
Moderates in the Sacred College to fix their eyes upon him. 
The apix»intmont of Franchi as secretary of state was a 
bid for peace that was viewed by the Iireconcilables with 
ill-disguised vexation. The following years of Leo XI1I.’8 
pontificate only tended to increase their dissatisfaction. 
The first care of the new Pope was to pave the way for 
the restoration of peace with Prussia and the German 
empire. The coiTes[X)ndence which was interchanged 
during the regency of the Crown Prince in 1878 clearly 
manifests that both sides were eager to arrive at a recon- 
ciliation. But, as a matter of fact, there were great diffi- 
culties in the way; for, on the one side, the Prussian 
Government and the Chancellor were not inclined defi- 
nitely to abolish the May Laws and to content themselves 
with the system of discretionary powers; and on the 
other, the Pope had also to deal with elements that wore 
nourished by the KtUtvrkampf, and ow^ed^ their very 
existence to it. The great patience, persistence, and 
energy which Leo XIIl. employed iu overcoming them 
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dtfllealtiafl, 00 that ultimately his labcmrs for peace were 
crowned with victory, must be commended. The Holy 
Ohair made on this occasion many coneeserons which 
appear^ to the Zelanti to be excessive^ and' inadsM even 
stiir greater ones to France and Russia, to thw great 
distress of the Poles. But at last Leo XIII. couM boast 
net only of having re-established diplomatic relatione wM 
most of the Powers, but also of harving entered* into a 
convention with the Great Powers of ^e Ifortiij which 
aecorded him, in conjunction with the three em^rors, a 
leading position as champion of the conservative hrterests 
of humanity. How proud Leo XIII. w'ae of his import- 
ance in this poeition is shown by- the beautifni Enoycitcal, 
Dt Cimiatkim GhHBtirvm ('^Immortale 

Dei,'* of 1st November 1886), in which he adopted the 
strongest attitude against the principle of the sovereignty 
of the people (ex tie autem Ponti^m prweeriptiB tUud 
cmnino intelUgi neeeese est, artum pvhUcm potmtaUe^ a 
Beo ip99, nm a fmltitvdim repe^ poMs),' refuting the 
notion that the principle of pabHcr power emanates from 
the wiH of the peo|>le alone (prineipatitm non erne win 
populi vol%mtatem\ and absolutely rejecting the sowea- 
cttgnty of the pe^le as such. But this attitude was 
adopted by Leo XIII. not ae an end but as a means. 
The real aims of his rule were disclosed in the second 
phase of his |x)ntificate. 

At its very commencement, the Pope in his first 
Encyclical (Easter 1878) proclaimed the necessity of a 
tem])oral hierarchy. Tliis was at the time regarded 
merely as a formality imposed by circumstances, and one 
not to be seriously entertained ; but it became more and 
more evident that the recovery of the temporalities was 
the real mainspring of Leo's whole policy. In the 
negotiations with Germany, it was cleady seen that it 
was from that side that the Pope expected intervention 
in favour of restitution ; and, according to all appearances, 
Bismarck did for a while keep alive these lepresentations, 
though with more tact than candour. After peace had 
been concluded, Leo, by the agency of Galimberti, reminded 
tile Chancellor of the settlement of the Roman question. 
Bismarck replied that he was “unaware of the existence 
of any such question.” The two visits j)aid by Emperor 
William II. to the Vatican could not fail to remove any 
doubts in the mind of the Pope as to the fact that 
Germany <fid not dream of giving him back Rome. 
The Austro-German«Ttalian triple alliance was a dire blow 
to his expectations, and Crispin policy with its irritating 
and. galling pin-pricks caused the cup to overflow. 

' liius slowly, but yet deliberately, between 1887 and 
1893, a tran^ormation took place in Leo's spirit and 
policy, and with it was brought about one of the most 
momentous changes in the attitude of the Church towards 
the problems of the times and their impelling forces. A 
rapprochement with France inevitably entailed not only 
an alliance with modern democracy, but also a recognition 
of its principles and aims. In RomO there was no room 
fbr both Pope and King. The note of the Pope to 
Ramriolla of 8th October 1895, in consequence of the cele- 
brations on 20th ScptemlKsr, declared, in terms more 
d^ded than any that had until then been uttered, that 
the Papacy required a territorial sovereignty hi order to 
ensure its full independence, and that its interests were 
tiierefore incompatible with the existence of tibe kingdom 
of Italy as then constituted. The inevitable consequences 
ensued. Italy regarded the Pope more than ever as a 
foe within its walls; and the policy of the Pope, as 
regards Italy, aimed at re])lacing the kingdom by one 
or more republics, in which the temporal power should, in 
some form or other, find a place. But the continuance of 
the Republic in Paris was a condition precedent to the 
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establidiment of a republic in Rome, and the first had na 
dtanoe of exutenoo if the democracy^ in France did not 
remain in power. The result was tile policy of the 
IhUiement. Instructions were gtven^ to the Frendk 
Catimiies to break with; monarchic^ prineiples, and both; 
externafly* and internally to olearvs* to the Itepublic an 
ropr s wen &ag the* best fonn of constitutional government 
In eairrying* out the rdginte of RnmpoUa, which was, in 
every respect, a bad imitation of thait of' Antonelli, tiw 
Yatim left no‘ stone untamed in its attem^ to coerce 
the conaeience of' the French royahste; hr cUd not even^ 
stop at dishonour; as was evidenced* by the csse^ of the*^ 
unhappy Mgr dfHulst, who, in order to evade the oensoew 
ship of Ms pamphlet on Old Testament criticism,. had to 
abandon botii hie king and his principles, only to d^ hi 
exile of a broken heart The case, was characteristic of 
the whole Cathc^c monarchical party, which; owing' to 
the Pope^B interference in Fretrcm- pities, beoanaa dss- 
integrated and* dissolved, a fate tiiot wasi all the more 
jiainfiil' seeing* tiiot tiie' PoUtemmfi' fitiitd to influenoo 
the course of events^ The “ atheistic ” Bopublie did not 
for one moment think* of putting on saokcloth, or even of 
giving tiie Chuich a single proof of eBtsem and sympathy. 

I In one respect it was impossildo for the Pbpacy to 
continue on the path it had taken. In his first Eneydical, 
Leo XIII. had sounded the elarion for battle^ against* tiio 
Social Democracy; his* Bnoryclioal Nova/mm Rerum 
deavoured to show the moans to be em|dsyed, mainly 
in view of the condition of things in' Belgium, for solving- 
the social question on Christian Hnesi But tbs Christian 
Democracy, which, starting in Belgium and France, had' 
now extended its activity to Italy, Austria; and Germany, 
and' was striving' to arrive at this* solution, degeneraM 
everywhere into a political party. The leaders of this 
party came into dose oontaot with the Social Democrats, 
and their rdations became so cordial that' Social 
Democracy everywhere declared' the “ D^mooratie 
Chr^tienne” to be its forerunner and' pioneer. The 
electioneering alliances, whioH were everywhere in vogue, 
but particularly in Gemany, between the Catholics and 
popular party and the Boeml DemocratB, throw a lurid 
light upon the character of a movement that certainly 
went far beyond tile intentions of the Pope, but' which it 
was now difficult to undo or to hold' in cheek. For it is 
the essence of the matter that there were further considera- 
tions going far beyond the Roman question and forcing 
the Curia to adhere to the sovereignty of the people. 

The external rehabilitation of the Church had become, 
in many points, a fait (uxompl% but, internally, events 
had not kept pace with it. Catholic romanticism had 
withered away in France^ as it had in Germany. 

“ Liberal CathoSewm,” which was its ofbpring, had di^ 
with Montalembert, after being placed under a ban by 
Rome. The national reli^ous movement; associated in 
Italy with the groat names of Rosmini and Gioberti, had 
similarly been disavowed and crushed. The develcqiment 
of the last decade of the 19th eentury had clearly shown 
that the educated tl^ fkre^^tat^ in whose hands 

the supremo power had since 1848 become vested through- 
out Europe, was eitiier entirely lost to the Church or, at 
all events, indifferent to what* were called Ultramontane 
tendencies. The educated howrgeoitAe^ which controls the 
fields of politics, science, finance, administration, ar^ and 
literature, does not trouble itself about that great spiritual 
universal monarchy which Rome, as heir of the Caesars, 
claimed for the Vatican, and to which the Curia of to-day 
still clings. This hcfwrgeoim and the modem state that it 
upholds stand and fall with the notion of a constitutional 
state, whose Magna Charta is municipal and spiritual 
liberty, institutions with which the ideas of the Curia ars 
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in direct conflict The more the Impe of being able to 
regain these middle daaaes of society disappeared, the 
more decidedly did the Curia perceive that it must seek 
the support and the regeneration of its power in the 
steadily growing Demooracyi and endeavour throu^. the 
xne^um of universal suffrage to. secure the influence which 
this new alliance was able to offer. 

The pontificate of Leo XIIL. in its first phase aimed at 
preserving, a certain balancckof.ppwer^ Whilst uotnpenly 
repelling the. tendendest of the, Jesuits, Leo yet showed 
himself well, disposed towards, and even amenable to, 
views of a. diametrically opposite land ; and as soon as 
the Yaticaa threw itself into the.aiiois of France, and bade 
farewdl to the idea of, a, national Italy, the {lolicy of 
•eqailibrium had to be abandoned.. The second, phase in. 
li^’s policy could only be accomplished with the aid . of 
the Jesuits, or rather, it required the submission of the 
ecclesiastic^ hierarchy to the mandates of the Society 
of Jesus. The. further conaequoncei, wan that, all aspiiar 
tions were subjected to the thraldom of the ChurdL 
The pontificate Leo XXU. is.distinguished by the great 
number of persecutions, p^secuJtions and iiijurics in- 
flicted upon Catholic samntg, from the. prosecution of 
Antonio Itoamini. down to the. proscription directed 
against the heads of the Anierican Church.. Episodos, 
such as the protection so long extended to tlie Loo Taxil 
afiair, and to. the revelationa of Diana Vaughan (the 
object of which last was. to bring. Italian freemasonry and 
its ostensible, work, the unity of Italy, into discredit), 
together with the attitude of the Ultramontane press in 
the Dreyfus affair, and later towards England, the in- 
vigoration of political agitation by the Lourdes celebra- 
tion and by antwSemitism, were all manifestations that 
could not raise the system.” in the estimation of the 
cultured and civilized world. Perhaps even more dan- 
gerous was the employment of the whole ecclesiastical 
organization, and of Catholicism generally, for political 
pfirposcs. 

No one will bO) so foolish or so urgust as to hold 
lieo XIII. responsible for the excesses, committed by the 
subordinate departments of his government, in disclosing, 
prosecutii^ sometimes even fraudulently luisrepre- 
senting^hjls aims, and ends. But all these details, u]»on 
which It is not necessary to dwell,, are overshadowed 
beyond dnuht.by the, one great fact that, the ecclesias- 
tical r^gjinm of the present day not only takes under its 
wing the. solution of social questions, but also claims that 
political action is within the proper scope of the Church, 
and, moreover, arrogates to itself the right of interfering by 
moans of ** Directives ” with the political life of nations. 
This, as is well known,, is nothing new, for as early as 
1215 the English barons protested against it But the 
weakening of the pontificate had allowed this claim to 
lapse for centuries* To have revived it, and to have 
carried it out as far as is possible, is the work of 
Leo XIII., and the very essence, of the Vatican policy of 
modern times*. 

It would be both presumptuous and premature to pass 
a final verdict at present upon the value and success of a 
policy to which, whatever else be said, must be accorded 
ft certain, meed of praise for its daring As long ago as 
1892 Spiiller, iu his Essay upon Lamonnais, i^ointed out 
how the lat^t evolutiou of Catholicism was taking the 
course indicated by Lainennais in his Zivre du Peuple 
(1837), and how ^e hermit of “ La Chfinaie,” who de- 
puted this- life in bitter strife with Borne, declared 
to be the actual precursor of modern Christian 
^oci^sm. He hinted that the work of Leo XIIL was, 
m his eyes, merely a neyr attempt to build up afresh the 
theocracy of the Middle Ages upon the ruins of the old 
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monarchies, utilizing to this end the inexperience of the 
young and easily-l^uUed democracies of the dawning 
20th century. To comprehend these views aright, we 
must, first remember that what in the first half of the 
19th century, and also iu the days of Lamonnais, was 
understood, by Democracy was not . coincident with the 
meaning of this expression as it is now used, and as the 
Christian Socialists understand it*. Down to 1848, and 
even, still later, “ Democracy ” was used. to. cover the 
whole mass of the People, pnarcminenitiy oepnesented by 
the broad strata of the in these days the 

Democratic party itself moans by this term the rule of 
the. lalx>uring class organized as a. nation,, which, by its 
numerical superiority, thrusts aside all other classes, in- 
cluding the b(mr^6ome^ and excludes them from participate 
tion in its rule. In like manner it would be erroneous to 
confuse the sense of the expression as it obtains on the 
Continent with what is understood under this term in 
England and America. In this latter case the tenn 
** Democracy,” as applied to the historical development of 
Great Britain and the United States, denotes a constitu- 
tional state in which every citizen has rights projiortionate 
to his energy and intelligence. The Socialistic idea, with 
which the ** D4mocratie Chretionne ” has identified itself 
both in France and Belgium, regards numbers as the 
centre of gravity of the whole State organism. As a 
matter of fact it recognizes as actual citizens only the 
labourer, or, in other words, the ])roletariat. 

On surveying the situation, certain weak points in the 
policy of the Vatican become manifest They may be 
summed up as follows: (1) An unmistakable decline of 
religious fervour in church life. (2) The intensifying and 
nurturing of all the passions and (luestiouable practic'es 
which are so easily encouraged by practical politics, and 
are incompatible in almost all points with the priestly 
office. (3) An ever-increasing displacement of all the 
refined, educated, and nobler elements of society by such 
as are nide and uncultured, by what, in fact, may be 
styled the- eoclosiastical **Trottori.” (4) The naturally 
resulting |)aralysiB of intelligence and scientific research, 
which wie Church either proscribes or only sullenly 
tolerates. (5) The increasing decay and waxing corrujv 
tion of the Romance nations, and the fostering of that 
diseased state of things which of late has displayed itself 
in France in so many instances, such as the Dreyfus case, 
the anti->Semitic movement, and the cajn|>aigti for and 
against the Assumptionists and their newspajier, the 
Croix, (6) The increasing estrangement of German and 
Anglo-Saxon feeling. As against tliese, there are also 
noteworthy reasons to be urged in favour of the new 
development. It is maintained that the faults just enume- 
rated are only cankers insojmniblB from, overy. new. and 
great movement, and that these excrescences will dia- 
ap^>ear in course of time, and the whole movement enter 
upon a more tranquil j^ath. Moreover, it is pointed out 
that in the industrial districts of Germany, for example, 
the Christian industrial, movement, suiqwrted by Protest- 
ants and Catholics alike, lias achieved cunsldorable results, 
and proved a serviceable means of combating the seduc- 
tions of Socialism. It is fintUly urged that we must not 
ignore the fact that in these days the Church has reminded 
the wealthy classes of their duties to the sick and toilers, 
and that by making the social question its own it has 
gone a long way towards ])crmeating all social and political 
conditions with the spirit of Christianity, 

Those are the arguments that can be urged against 
and. for the policy of Leo XIII. We refrain from com- 
menting uiwn matters that are still in course of de^ elop- 
ment, and leave it to the 20th century to make up the 
balance-sheet of this account. (f. x. k.) 
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VMICIiIS 6^ a department of the south-east of FrancOi 
traTersed by the Alps of Provence and watered by the 
Bh6nd. 

Area, 1881 square miles. The population, 241,787 in 1888, 
numbered only 235,457 in 1901. The births in 1899 were 4517, 
of which 215 were illegitimate ; deaths, 5191 ; marriages, 1790. 
Four hundred and sixty -five schools in 1896 were attended by 

29.000 pupils, 5 per cent of the population being illiterate. The 
land under cultivation iti 1896 amounted to 679,250 acres; 405,080 
sores arable, and 44,460 acres under vines. The wheat raised in 
1899 was valued at £744,000 ; oats, £74,820 ; potatoes, £288,000; 
mangold'Wursel, £105,000; beetroot, £11,800. The vintage of 

1899 was valued at £569,000. The sericultnral production in 1898 
amounted to 17,200 owt. of cocoons. The live stock numbered 
(1899) 13,510 horses, 15,200 mules, 8560 cattle, 288,200 sheep, 
42,100 pigs, and 14,880 goats. In 1898, 2774 metric tons of limsite 
and 8100 tons of sulphur were mined. The distilleries poduoed 

74.000 gallons of alcohol in 1898. Other industries are m paper, 
linen stuffs, silk, and chemical products. Avignon, the capital, 
had in 1901, 46,209 inhabitants. 

Vaud, one of the Swiss cantons. Its total area is 
1247*6 square miles. Of this no fewer than 1056*8 
square miles are classed as productive,” forests covering 
282 square miles, and vineyards 25^ square miles. Of the 
** unproductive” 190*8 square miles, 4*3 square miles are 
occupied by glaciers, while 123^ square miles is the cantonal 
share of the Lake of Geneva, 33*1 square miles that of the 
Lake of Neuch8tel, and 3*6 square miles that of the Lake 
of Morat. The population in 1888 was 247,655; in 

1900 it was 284,673, or 226 inhabitants to each square 
mile. The great majority of the people are Protestant 
and French-speaking, the Roman Catholics being about 
one-thirteenth of the whole and the German -speakers 
about one-eleventh. The capital is Lausanne. In 1897 
the state revenue was 9,132,547 francs (a rise of d6| |)er 
cent, since 1885), and the statu expenditure, 9,212,652 
francs (a rise of 89| per cent since 1885), while the 
public, debt was 10,656,000 francs. The canton is divided 
into nineteen administrative districts. In 1888 Vevey 
had 7925 inhabitants, increased in 1899 to 10,482, so 
that it is the second town in the canton. Montreux ” is 
a general name for a number of villages scattered along 
the shore of the lake. From Glion, above Torritet- 
Montreux, there is now a funicular railway up to the 
Rochers de Naye. Yvcrdon had 6275 inhabitants in 
1888, and 7980 in 1900. The })olitical cantonal con- 
stitution of 1885 is still in force. 

See IHUiowMite giografhique et deseript^ du CafUon de V, 
Vevey, 1827. Doeummie reltUif$ d VhiU. du Fays de Paud, 

2750, Geneve, 1817. — P. Maillxfxr. JliaUnre du Canton de 
Vemd, LauBaiine, 1902 . — Mimoina and Documenle (publiahed by 
Um Soc. de I'Hiet. de la Suisae Romande). Lausanne. From 
1^8.— -Mxrkdith Bead. Si&torie Studies in Vaud, Bern, and 
Savoy, 2 vols^ London, 1897. (w, A. B. C.) 

Vegr^taJiAlllsm. — This comparatively modern 
word, which came into use about the year 1847, is ap- 
plied to the practice of living upon foods from which 
fish, flesh, and fowl are exclud^. There have from 
time to time been various sects or schools of thought 
that have advocated narrower views. Some of these 
have, excluded all animal products — such as milk and 
eggs and cheese. Some have excluded all cooked foods, 
and have preached the virtues of fruits and nuts and grains 
in their natural ripe state. Some have abstained from 
all underground-grown roots and tubers, and have claimed 
special benefits from using only those fruits and vegetables 
that are grown in the sunlight. Some have given up all 
grain and pulse foods, and l^ve declared that old age can 
be best resisted by living entirely upon fruits, salads, 
nuts, soft water, and milk products. Some have added 
fish to their dietary ; but, speaking generally, all who are 
called vegetarians will be found to abstain from the use of 
flesh and fowl and almost invariably also from fiiih as food. 


The &ct, however, must not be overlooked that 
while vegetarian societies claim as ‘‘^getorians” all 
who abstain from flesh foods, there is a large and 
growing number of people who repudiate the name of 
** vegetarian ” l^cause of its associations, but who none 
the less, for some of the reasons detailed bdow, abstain 
from eating anything that has been killed. The Order 
of the Qcmen Age, for example^ of which the head- 
quarters are Barcombe HaU, Paignton, South Devon, has 
^opted the words “Fruitarian” and “ Fruitarianism 
to denote the dietary of its members. The rule laid 
down by the Order is abstinence so far as possible from 
all foods which are obtained by the cruel infliction of 
pain, and the minimum that is set is complete “absti- 
nence from flesh and fowl,” while net-caught fidi may 
be used by associate members. 

The reasons that are advanced for the practice of 
fruitarianism or vegetarianism are very comprehensive, 
but the principal ones may be considered to be the 
following : — 

1. Health. — (a) On the ground that animals are affected 

by diseases which are communicable, and are actu- 
ally communicated, to man by the ingestion of 
their flesh, e.ff., parasites, tuberculosis ; {p) on the 
ground that the flesh of artificially-f^ animals is 
full of excretory substances, and that, therefore, 
under modem couditiona, flesh-eating is ii^jurious, 
and may be a cause of excretory substance and 
uric acid deposits or rapid tissue-destroying diseases 
in man ; e.ff.f gout, cancer. 

2. Economy, — On the ground that the assimilable 

nutriment from a given weight of selected fruit 
and grain and nut and vegetable foods will cost 
less than the same nutriment obtained from flesh 
foods. 

3. SocUil Economy, — On the ground that an acre of 

cultivable land under fruit and vegetable cultiva- 
tion will produce from two to twenty times as 
much food as if the same land were utilized for 
feeding cattle. 

4. Racial Improvement, — On the ground that the aim 

of every prosperous community should be to have 
a large proportion of hardy country yeomen, and 
that horticulture and agriculture demand such a 
high ratio of labour, as compared with feeding and 
breeding cattle, that the country population would 
be greatly increased by the substitution of a fruit 
and vegetable for an animal dietary. 

5. Character Improvement. — On the ground that after 

the virtues of courage and valour and fearlessness 
have been taught in the lower stages of evolution, 
the virtue of g«)ntle humaneness and extended ' 
sym^iathy for all that can suffer should be taught 
in the higher cycles of the evolutionary spiral. 
Flesh eating entailing necessarily an immense 
volume of pain upon Sie sentient animal creation 
should be abstained from by the “ hi^er classes ” 
in the evolutionary scale. 

Organizations have been established to advocate this 
meth^ of living under the name of “Vegetarian Societies” 
in many countries— chiefly the United Kingdom, America, 
Germany, France, Austria, Holland^ and Australia. Pro- 
pagandism is carried on by lectoriiS, literature, cookery 
demonstrations, and restaurants. In England, the oldest 
and one of the most important societies is “ The Vegetarian 
Society,” of which the headquarters are at Oxford Street, 
Manchester. There are also several small London 
s^ieties, and an active London Association. A few pro- 
vincial towns, too, have small societies. An attempt has 
been made to organize the various vegetarian sodeties of 
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the imld under the title of **The Vegetarian Federal 
Union.” The headquarters of the London societies. and 
of tibe *' Union” are at Memorial Hall, Farrin^on 
Street, E.O. 

There are nominally about 35 organized societies in 
existence, but the extent to which public opinion and 
practice in the matter of dietary has l^u affected during 
the last decade of the 19th century is not to be gauged 
by the membership of such organizations. There are in 
England some 60 vegetarian restaurants and boarding- 
houses, one hospital and one or two sanatoria. In 
Germany and America there are many institutions where 
flesh is only prescribed in special cases. Flesh food is 
not included in the dietary of the chief hospitals and 
orphanages of the Native States of India, excepting in 
the wards devoted to Europeans. 

The athletic side has been represented in national and 
international races by vegetarians winning the Berlin and 
Dresden walking match (125 miles), the Carwardine Cup 

i lOO miles) and Dibble Shield (6 hours) cycling races 
1901 and 1902), the amateur championship of England 
in tennis (4 successive years up to 1902) and racquets 
(1902), the cycling championshij) of India (3 years), half- 
mile running championship of Scotland (1896), world’s 
amateur cycle records for all times from 4 hours to 13 
hours (1902), 100 miles championship Yorkshire Hoad 
Club (1899, 1901), tennis gold modal (5 times). 

In the religious world the Seventh Day Adventists (who 
are connected with miiny sanatoria and the manufacture 
of food specialities) and some Bible Christians, the 
worshippers of Vishnu and the Swami Narang and 
Vishnoi sects, amongst others preach abstinence from flesh 
food. The Salvation Army, tho Tolstoyans, and the 
Doukhobors encourage it. A number of Orders in the 
Roman Catholic Church (e./;., the Trappists) and in tho 
Hindu faith (c^., the Dadupanthi Sadus) are pledged 
abstainers. 

Social movements are in certain directions tending also 
towards vegetarianism. Members of societies, like tho 
various anti-vivisection societies and the animal pro- 
tection societies, are being met with the rejoinder to their 
propaganda, that if they want to convert other people 
to abstain from tho infliction of pain upon animals they 
must themselves set the example by abstaining from foods 
which are obtained by the infliction of much pain. 

The enormous importation of fruits, and the grciit 
development in the methods of preparing and preserving 
vegetable foods, are making it increasingly easy for j)eoplo 
to live as luxuriously as has been their wont without 
being obliged to use animal foods. The general con- 
clusion appears to bo that while tho middle and lower 
classes are now eating more meat than they used to 
do, there is growing up a wide conviction that people 
are eating “ tw much ” meat, and the pendulum is swing- 
ing towards tho teaching of the Fruitarian School. 

The literature on tho aubjeot fa considerable, but the two claesios 
are perhjm Tfut Ethics of Dkt, hy Howard Wiluams, and The 
Perfect Way in by Dr Anna Kingsford. In former years 
the *'y^tarian Society” was the most active in producing 
literature, but since about 1901 tho Order of the Golden Age has 
come to the front with new and up-to-date books, booklets, and 
Iwflets, and the Ideal Publishii^ Union has reprinted much of 
the earlier literature. The chief periodicals are the VegetarUin 
weekly), the Herald of the Golden Age (monthly), the Vegetarum 
Hunger (monthly), the Vegetarian (American monthly), the 
tJhUdren'e Garden (monthly). (j, o.) 

Vsltohi John (1829-1894), Scottish philosophical 
^iter, was born at Peebles in 1829, and educated at Edin- 
burgh University. During the years 1856 and 1866 he 
acted as assistant lecturer to Sir William Hamilton and his 
successor Professor Campbell Fraser. In 1860 he was 


appointed to the chair of logic, metaphysics, and rhetoric 
in St Andrews, removing four years later to the corre- 
sponding chair in Glasgow. He published a translation 
of Descartes’ Dimmrs de la ntetkode in 1860, and of the 
MediteUixym^ with selections from the Princi 2 >e 8 y in 1852. 
In conjunction with Dr Mansel ho prepai-ed Sir W. 
Hamilton’s lectures for publication in 1869, and wrote a 
memoir of the latter. Among his other works are Insti- 
inits of Loffic^ in which he adopts his master’s innovation 
of tho quantifying of the jircdicate, and Esmys in Philo-^ 
s(jphy : Allowing and Jieing and Monism and Dualism. 
In these essays lie exhibits the peculiarly critical and 
analytic cast of his mind. In philosophy he was an 
Intuitionist, dismissing the Idealist arguments w*ith some 
abruptness. He was a grtiat lovisr of poetry, and was an 
authority on {Scottish Border ballads. He wrote also on 
The Theism of Wordsworth. He died 3rd September 1894. 

Vejer de la Frontera, a town of Spain, in 
the province of Cadiz, near tho coast, on the right bank 
of the river Barbate, on a hill some five miles north of 
Ca|je Trafalgar. It has an old parish church, San Salvador, 
with several convents, and two other more nuslern churches, 
several hermitages, and a bridge of four arclies on the 
Barbate. The surrounding country is very picturesque, 
hilly, with lovely vegetation, abounding in fruit and other 
agricultural ])roduce, live stock, esiiecially hulls bred for 
the ring, and famed for their agility and ferocity. Tho 
town was taken from the Moors in 1248 liy San Fernando, 
and long remained a fief of tlie dukes of Medina-Sidonio. 
Population (1887), 7760; (1897), 10,861. 

VeJIe, a seaport town of Denmark, ca])ital of the 
county of Vejle, at tho head of a fjord on the eastern side 
of Jutland, 69 miles by rail north-west of Odense. The 
harbour is entereil and cleared by about 140,000 tons 
annually. Population (1890), 9015 ; (1901), 14,592. 


Vellko-Mikhailovka, a village of Russia, in 
the government of Knrsk, 44 miles east- north -east of 
Byelgorod railway station. It Ctarries on a considerable 
trade in grain and animal products. Population (1897), 
20,700. 


Velletri, a town and ejuscopal see of tho province 
of Rome, Latium, Italy, at the south-east foot of the Alban 
mountains, 20 miles south-east of lloTiie. In 1883 a 
monolith was erected to commemorate Garibaldi’s victory 
in 1849 over the Neapolitan troops. It is the see of the 
bishop of Ostia, and has a statue of Poi»e (Element VIIL, 
and a technical school. Good wine is made. Population 
(1891), about 13,500 ; (1900), about 1 6,500. 

Vellore, a town of British India, in the ^orth Arcot 
district of Madras, on the river Palar, A^ith a station on 
the South Indian Railway, 80 miles from Madras city. 
Population (1891), 44,925; (1901), 43,158; municipal 
income (1897-98), Rs.59,770. It is still a militaiy can- 
tonment, and has a sjKscial manufacture of iierfumery. 
An American mission manages a high school (raised to 
the rank of a college in 1898). There are five printing- 
presses and three reading-rooms. 

VendJe, a department of western Franco, bordering 
on the Atlantic Ocean and watered by the S^vre Niortaise 
and the S^vro Nantaise. 


Area, 2692 square miles. The population, 434,808 in 1886, had 
increased to 439,687 in 1901. The births in 1899 were 10,246, of 
which 858 were illegitimate ; deaths, 8224 ; marriages, 3309. The 
881 schools were attended in 1896 by 68,000 pupils, and 6 per cent, 
of the population was illiterate. The land under cultivation in 
1896 amomited to 1,688,810 acres, of which l.pp,860 acres were 
arable and 41,990 acres under vines, a considerable area consirtmg 
of grass lands. The yield of wheat in 1899 was valued at 
£1,&4,000; oats, £266,000; barley, £83,800, the other cereals 
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yielding but lusigtiiiitiaiit values. The potato crop was worth 
£248,^ ; mangdd-wurzel, £272,900 ; the green crops (trefoil 
and lucerne), £201,200 ; natural {uwtures and grM lands, £495,800. 
The vintage of 1899 was valued at £688,000. The horses numbered 
<1899) 26,500 ; cattle, 856,437 ; sheep, 166,800 ; nigs, 77,205 ; 
goats, 8403. The milk produced in 1899 was valuea at £840,000. 
Mining in 1898 turned out 23,200 metric tons of fhel, and 48,818 
tons of sea-salt were product. Apart from starch-making and 
tanning, industry is in a backward state. La Boche-sur-Yon, the 
capital, had 12,710 inhabitants in 1901. 

VanotlAf a territorial division of North Italy, lying 
between the Alps and the Adriatic, and stretching from 
the frontier of Carinthia and Istria (Austria) in the north- 
east to the lower Po and Lombardy in the south-west. It 
comi»rise8 the provinces of Bolluno, Padua, Rovigo, Treviso, 
Udine, Venice, Verona, and Vicenza, and has an area 
of 9476 square miles. Population (1881), 2,814,173; 
(1901), 3,130,429. The crops principally grown are 
maize, wheat, rice, wine, mulberry, tobacco, chestnuts, 
potatoes, and hemp. Copper and lignite are mined, and 
turf is extracted. The chief industries are the manufac- 
ture of woollens, cottons, silks, glass, laces, tobacco, straw- 
plait, i)ax)er, sugar, and hemi^, the bn^eding of silkworms, 
iron -works and foundries, saw-mills, and shipbuilding. 
Its history is that of its chief towns, esxiecially Venice. 
The peasantry suffer much from the miserable disease of 
pellagra. The principal towns are Venice, Padua, Verona, 
Vicenza, Udine, Treviso, Belluno, Rovigo, Ghioggia, Vittorio, 
Legnago, and Este. 

a country and republic of South 
America, lying on the Caribbean coast, and bounded 
inland by the frontiers of Colombia, Brazil, and British 
Guiana. It stretches from about 1“ 40' to 12" 26' N. 
and about 59" 43' to 73" 30^ W, The boundary towards 
Colombia was in the main dotennined by 8[)anish arbitra- 
tion, under the convention of 16th March 1891, that 
towards Brazil having been 6xed under the convention of 
1883. In the dispute with Groat Britain as to the 
boundary on the eastern aide, the Venezuelan Government 
sought the intervention of the United States, and, under 
a treaty ratified 14th Juno 1897, the question was referred 
to a court of arbitration, which sat at Paris and gave its 
decision on 3rd October 1899, According to this award 
the boundary starts from Point Playa on the Caribbean 
coast, and, crossing the river Barima, runs to the jioint 
where the rivers Haiowa and Amakuru unite. Thence 
it follows the lino known as the Bchomburgk Line as 
far as the point of confluence of the Cuyuni and Wenamu 
rivers, whence it ascends the Wenamu to its most westerly 
source, there rejoining the Schomburgk Line, which it 
follows for the rest of its course. 

Th« area of Venezuela in 1891, inclusive of the regions awardid 
lo Colombia and Great Britain since that year, was variously 
Armm mmA «8timated at from 390,400 to 593,940^uare miles, and 
the population was put at 2,823,530. Tliough the teni- 
* torial claims of the Kopublio are now largely reduced, 
the pojnilation within Venezuelan boundaries is only 
slightly altered, the greater part of the disputed regions being very 
eparsoly inhabited. The population (1891) consisM of 1,187,140 
males and 1,186,390 feinules. Whites, mulattoos, and negroes 
numhered 1,997,5.30, and Indians 826,000, of whom 240,000 were 
domesticated, 20,000 were subjugated, and 66,000 were in- 
liependent. In 1894 the total population was put at 2,444,816. 
In the year 1897-98 the number of marriages within the Bepublio 
was returned at 8940 ; of births, 61,885 ; of deaths, 48,761 ; the 
registration results are, however, of little or no value. There is 
practically no^ immigration. Various schemes announced since 
1896 for the introduction of Italian and other immigrants have 
come to nothing. The purely white element of the population 
gn^ually decreases, while the negro bocomos stronger. The 
principal towns, with their populations, are Caracas, &e capital 

(75.000) , Valencia (38,000), Maracaibo (30,000), Barqnisimeto 

(25.000) , Victoria (15,000), Ciudad de Cura (12,000), Ciudad 
Bolivar (11,000), Barcelona (12,000), Puerto CaboUo (10,000), La 
Onayra (8000). 


The constitution in force is that of 29th March 1901, which 
i^vides for the representation of the twenty states, for the 
reorganization of which, as they existed in 1864, an ^ 

Act was passed in 1899. Tlie Congress consuts of 
the Senate and the Chamber of Deputies. Each stote 
appoints (through its legislature) two senators for the term of 
sue years. The Chamber of Deputies is composed of representa- 
tives of the states, elected by direct popular vote for six yWurs, one 

» for eveiy 40,000 inhabitauts, and another if there are over 
inhabitants more. The President of ^ the Bepnblic is 
elected for six years, and is assisted by a cabinet of ministers. 
Each state has ihs own seiiarate legislature. Federal territories are 
administered under the direction of the central Gkivemment. 

The school ^tem requires that primary instmotion be flee and 
compulsory. Certain revenues, including the proceeds of the sale 
of stamps, fines for the infraction of the law as to sohool 
attendance, duties on tobacco imports^ and other taxes, ^ 
amounting in 1898 to £105,000, have been assigned for educational 
purposes. The educational result, however, is unsatisfactory. 
There is nothing to show that the revenues nominally assigned to 
instruction are applied to that purpose, and it is clear that educa- 
tion is neglected, the great rm^jority of the lower classes being 
unable either to road or write. In the principal towns there are 
schools, -and there the clergy render some assistance, but they 
make no effort in the country districts where few schools exist, and 
the owners of coffee estates and other employers of labour are 
indifferent. For secondary instruction there are schools in various 
i)arts of the country ; at Caracas there is a university, and at 
Merida, Valencia, Maracaibo, Ciudad Bolivar, and Barquisimeto 
there ore similar institutions. But the defects of these schools and 


colleges are such that the wealthier Venezuelans send their sons to 
the Gorman school in Caracas, or to the British colony of Trinidad, 
or even to the United States or to Euroiie to be educated. 

Justice is administered by the Federal High Court and the 
Supreme Court of Appeal, ana by many local courts for civil and for 
criminal cases. In the civil courts, however, legal process 
is dilatory, and in the criminal it is seldom that offences •foauee, 
are effectively dealt with. Away from the towns scarcely any attempt 
is mode tp protect life and pro|)erty by an efficiont>ystom of police. 

The army consists of about 3600 men, and there is a national 
militia in which all citizens may be required to serve. The 
Bepublic possesses three steamers and a saihng vessel. 

The Federal revenue is derived chiefly from import duties and 
stamps ; the expenditure is devoted mainly to internal adminis- 
tration and debt charges. In 1898 the revenue was 
£1,337,200 and the expenditure £1,821,700, and in 
1901-02 they were estimated to balance at £1,480,000 (25 boli- 
varos being taken as £1). Besides the national revenue, the Federal 
Government collects and accounts for the state revenues, which are 
derived entirely from an additional import tax (substituted for the 
former state tax on goods in transit), and from the pn)ceed8 of sales 
of salt and of mining and waste lands. The municipal revenues are 
obtained from taxes on house pro|ierty and on certain industries. 
The external debt in the midalc of the year 1901 amounted to 
£4,577,290, besides £593,8.58 arrears of interest, for the payment 


of which no arrangement had been concluded. At the end of 1898, 
acconling to Venezuelan accounts, the whole debt, internal and 
external, stood at £7,808,400, or 195,084,071 bolivares. The 
princiiml obligations, besides the external loans of 1881 and 1896, 
were the consolidated internal debt of £2,494,400, or 62,858,643 
bolivares, the Caracas waterworks loan, £422,600, and the diplo- 


matic debt (arising out of damage to property of foreigners), 
£267,600. The rates of interest range from 8 to 13 ^r cent, 
pr annum. The total charge amounts to about £496,000. There 
18 also a large floating debt. 

The chief agricultural industries are the cultivation of cofieo, 
cocoa, and the sugar-cane, but natural products such as vegetable 
ivory, mahogany and other woods are collected. The , , 

principal source of wealth is coffee, and its cultivation 
extends over all the northern districts. In 1896 the 


area under cultivation was estimated at 180,000 acres, yielding on 
the averai^ 5 cwt. per acre. Owmg to revolutionary msturbances 
and the low prices obtained for coffee, the plantations tend to 
diminish. In 1900 the exT>orts of ooflee from Venezuelan ports 
amounted to 43,217 tons (Maracaibo, 20,050 tons ; Puerto Gabello, 
12,994; La Guayra, 10,160; Cindad Bolivar, 18). Cocoa is 
cultivated in the warm and moist lower lands. The shipments 
of raw cocoa in 1900 were: from La Gnayra, 5650 tons; from 
Puerto Cabello, 455 tons ; from Maracaibo, 181 tons ; ^ from 
Ciudad Bolivar, 87 tons. A considerable quantity, in addition, is 
stated to leave the country in the form of manufactured choplate. 
The sugar industry is only kept idive by the prohibitiOT of 
the imprt of foreign sugar, neither the aoil nor the climate 
being specially adapted for this onltuie. Minor amooltaral pro* 
duota are maize, b^ns, fruits, and vegetables cultivated for local 
consumption ; cocoa-nuts, grown pamy for their oil, partly for 
export to the United States ; tobacco of inferior quality for local 
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o(Uifminptio]i. Mahoguij, ligjwm vitof, and other hard woods arc 
worked in the Orinoco diatriot, but the trees are widely scattered 
and the cost of transport is high. The numW of cattle is esti- 
mated at between four and five millions, but the development of 
the cattle industry has been hindered by the chronic political 
troubles, all the parties to eveij quarrel making free use of the 
herds grasing on the lianas. The animals are small-bodied and 
long-homed, the descendants of those introduced by the early 
Spanish colonists. They were formerly of value mainly for their 
h^s, but larM numbers of living animals have been shipped to 
Cuba. Other live stock consists of horses, mules, donkeys (indis- 
pensable for transport), sheep, ^ts, and swine, but of the numbers 
of these animals tnere iuo really trustworthy estimate. 

Gold mining, formed prosperous, has fallen into disrepute. 
The mines are to the south of the Orinoco, and in the Andine 

. . district in the west. In 1890 gold was exported to the 
MIaIiV. £849^234 ; in 1894 the value was £180.000; 

in 1898, £111,068; in 1899, £120,975 ; in 1900, £63,904 ; in 1901, 
£89,161. Copper mining has piaotically ceased. In 1890 the 
export of copper ores amounted to £97,990 ; since 1894 none has 
been exported. The iron ores found in the Imataca mountains, 
near the Orinoco, are being worked by a British syndicate, whose 
operations, however, are retarded by the difficulty of obtaining a 
clear title from the Government. Coal is worked near Quanta ; 
the salt mines continue to yield a large revenue. 

The number of persons employed in the agricultural, pastoral, 
and mining industries is estimated at 60,600, of whom 41,000 
work on coffee, cocoa, and sugar plantations ; 10,000 on agricul- 
tural farms; 8000 on cattle ranches, and 1500 at the mines. 
Oilier industries, such as brewing, leather-work, candle-making, 
are of strictly local interest. 

In recent years commerce has suffered from the reaction follow- 
ing a period of undue inflation. During the twelve years 1883- 
1894 about £10,000,000 of Kuropoan capital was intro- 
Commarce. foj. construction of railways, port works, and 

other purposes, and when the inflow of money ceased, trade fell 
off. The commercial depression was subsequently deejiened by 
the general decrease in the price of coffee, the staple product. 
I'nido statistics are largely estimates, but the following figures 
indicate the value of the imports and exports in various years i — 


Year. 

Imports. 

Exports. 

1893 . 

£4,395,000 

£3,456,800 

1895 . 

3,900,000 

4,458,200 

1897 . 

2,748,630 

8,729,800 

1898 . 

1,711,900 

2,979,902 


Of the imports about 41 per cent, in value are 8\ij)plied by tbo 
United States, chiefly in the form of flour, iietroleum, rape, lard, 
&e. ; Germany sends hardware and beer ; Great Britain, cottons 
and other manufactured goods ; and France, wines and oils, llic 
exports are mainly coffee, cocoa, hides and skins, and cattle, but 
rubber and gutta-percha, copra, fustic, divi-divi, flsh sounds, feathers, 
quiiia bark, and copaiba are sent abroad in considerable quan- 
tities. Germany and the United States take most of the coffee ; 
France, most of the cocoa ; the United States, the hides and skins. 
The Venezuelan merchandise imported into Great Britain is mainly 
pitta-porcha and ornamental feathers. There are few British or 
iJnited States merchants witliin the Republic. Gentians are 
luimorous, Venezuelans coming next in importance, then French, 
Italians, and Spaniards. 

The principal port is La Ouayra, which has a breakwater about 
2050 feet in length, within which there is accommodation for 
Shlpplttr drawing 26 feet of water. In 1900 La Guayra 

Mmd * visited by 315 vessels ; Maracaibo, by 403 ; Ihierto 
commual* 267 ; Ciudad Bolivar, by 74. Five lines 

aatlong, steamers connect La Guayra with American and 
European ports. On the Orinoco, Apure, and other 
rivers steam and sailing vessels maintain communication between 
the coast and inland towns. Roads are in general mere mule 
tracks. There are 484 miles of railway, of which the Government 
<»wii8 12 miles, the remainder being the property of nine com- 
panies. In the postal system there are 214 post-offices. The 
Gov^ment telegraph line extends 8880 miles, and is served 
inefficiently) by 113 telegraph offices. A French cable connects 
Venezuela with the rest of the world. Two telephone companies 
''^ork in Oaraoas and other towns. 

The currency is on a gold l^asis, 12,000,000 bolivares in gold, 
8,000,000 in silver ming in circulation. All foreign gold has 
Cndlt. value, the bolivar for all purposes of calcula- 

' tion being taken as a franc. In official statistics, sums 
ni money are stated in bolivares, bnt in general commerce values 
nre stoted in pesos, or **8oft” dollars of four bolivares. as dis- 
iJJ^Swwhed from “hard” dollars of five bolivares. Gold coins of 
mV 25 bolivares are minted, and a few of 60 and 100 bolivares. 
silver coins in oiroulation are the dollar (6 bolivares), 60-, 40-, 
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20-, 10-, and 5-oent pieces. Nickel coins of 2 cents and 1 cent are 
used, and a few copper pieces of the same value. Bank-notea, iesued 
by the banka of Venezuela and Oaracae, are everywhere accepted at 
tneir face value. The Venezuelan Government has steadily refused 
the many offers made to establish a state bank to issue notes having 
the force of le^l tender. Tliis firm attitude has saved the country 
from a flood of inconvertible paper-money. 

There are three banks, the Bank of Caracas, the Bank of 
Venezuela, and the Bolivar Bank, the first two being old-established 
institutions. The Bolivar Bank, established in 1897 with a capital 
of 20,000,000 bolivares, administers the salt deposits, receiving 10 
jKjr cent, of the net salt revenue. The bank gives the Government 
a credit of 6,000,000 bolivares at 8 per cent, mterest, and has also 
agreed to lend to fanners a sum of 10,000,000 bolivares. 

The old S^tanish weights and measures still linger, though the 
metric system is officially adojitod. 

Authorities. — Wii.liam Barry. Venezuela, London, 1886. 
— H. W. Bai'Eh. Central awl South America., London, 1882, — 
William Eleroy Curtis. Vemzujela, New York, 1896.- 
R. H. Davis. Three Grmgos in Venezitcla and Ceidral America. 
London, 1896. — G. Orsi i>r Momrello. Venezuela y sue Riquems. 
Caracas, 1890.— F. ViznARUoNUo Rojas. Jlcjunla Getujrafica de 
Venezuela, Caracas, 1895. -Manuel Landaeta Rosales. Oram 
ItfA^opilacion Oeogra^a, Estadietica e ITisUtrica de. Venezuela.. 
Caracas, 1889. — United. States ConsuUir Iteports, Washington.— 
Handbook of Venezuela. Bureau of tlio American Republics. 
Washington, 1899 (revised edition). — British Foreipi Office JHplo- 
malic and Cona^ilar Bejioris. London. — Anuario Estadistko dejos 
Estados Unidos de Venezuela. Cameas. 

(w. w. K. ; 1. V, A. n. ; c. e. a.) 

Recent History . — For two decades after the close of the 
revolutionary troubles in 1870 the supreme ]>ower in 
Venezuela was, for all practical purposes, in tlu^ hands 
of Seiior Guzman Blanco. He evaded the clause in the 
Constitution ]>rohibiting the election of a President for 
successive terms of office by invariably arranging for the 
nomination of some adherent of liis own as chief of the 
executive, and then pulling the strings behind tliis figure- 
head. The tenure of the Presidential office was for two 
years, and at every alternate election Guzman Blanco was 
declare>d to be duly and legally chosen to fill the post of 
chief magistrate of the Republic. In 1889 there was an 
open revolt against the dictatorial system so long in vogue ; 
and President Rojas Paul, Blanco's lomm tenem^ was 
forced to flee the country and take refuge in the Dutch 
colony of Cura^oa, A scene of riot and disorder was 
enacted in the Venezuelan capital. Statues of Blanco, 
which had been erected in various places in the city of 
Caracas, were broken by the mob, and wherever a portrait 
of the dictator was found it was torn to ])ieces. No 
follower of the Blanco regime was safe. An eltiction was 
held and General Palacios was nominated to the office of 
President. A movement was set on foot for the reform of 
the Constitution, the principal objects of this agitation 
being to prolong the Presidential term to four years, to 
give Congress the right to choose the President of the 
Republic, and to amend certain sections concerning the 
rights of persons taking part in armed insurrection arising 
out of iK)liti(Jal issues. Ail might have gone well for 
Presiilent Palacios had he not allowed ambitious ideas to 
lead him to suppose that this extension of the Presidential 
period might Ix^ made to apply to himself. His attempt 
to force this question produced violent opposition in 1891, 
and ended in a rising headed by General Joaquin Cresjx). 
This revolt, which was accompanied by severe fighting, 
ended in 1 892 in the triumph of the insurgents, Palacios 
and his followers being forced to leave the country to save 
their lives. General Crespo became all-powerful ; but he 
did not immediately accept the position of President. 
Tlie reform of the Constitution was agreed to, and in 1894 
General Cnsspo was duly declared elected to the Presidency 
by Congress for a fxjriod of four years. One of the clauses 
of the reformed Constitution accords belligerent rights to 
all persons taking up arms against the State authority, 
provided they can show that their action is the outcome 
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of political motives. Another clause protects the property 
of rebels against confiscation. Indeed, a premium on 
armed insurrection is virtually granted. 

In April 1895 the long-standing dispute as to the 
boundary between British Guiana and Venezuela was 
brought to a crisis by the action of the Venezuelan 
authorities in arresting Inspectors Bamos and Baker, of 
the British Guiana police, with a few of their subordiimtes, 
on the Cuyuni river, the charge being that they were 
illegally exercising the functions of British officials in 
Venezuelan territory. Messrs Barnes and Baker were 
subsequently released, and in due course made their report 
on the occurrence. For the moment nothing more was 
heard of tlxis Ixoundary question by the public, but General 
Crespo instructed the Venezuelan minister in Washington 
to ask for the assistance of the United States in the event 
of any demand l^eing made by the British Government 
for an indemnity. Whilst this frontier difficulty was still 
simmering, an insurrection against General Cresi>o was 
fomented by Seilor Bojas Paul, the representative of the 
Blanco regime, and came to a head in October 1895, 
risings occurring in the northern and southern sections of 
the llepublic. Some desultory fighting took place for 
three or four months, but the revolt never was popular, 
and was completely suppressed early in 1896. The 
Guiana boundary question now Ixegan to assume an 
acute stage, the Venezuelan minister in Washington 
having ])ersuaded President Cleveland to take up the 
cause of Venezuela in vindication of the principles of the 
Monroe Doctrine. On 18th Decemlier 1895 a message 
was sent to the United States Congress by President 
Cleveland practically stating that any attempt on the part 
of the British Government to enforce its claims ujion 
Venezuela as regards the boundary between that country 
and Guiana without resort to arbitration would be con- 
sidered »is a casus belli by his Government. The news 
of this messiigc caused violent agitation in Caracas and 
other towns. A league was forint binding merchants not 
to deal in goods of British origin ; patriotic associations 
were established for the purpose of defending Venezuela 
against British aggression, and the militia were embodied. 
The question was subsequently arranged in 1899 by 
arbitration (see vol. xxv. j). 558), and by the payment 
of a moderate indemnity to the British officers and men 
who had been captured. Diplomatic relations between the 
two countries, which had been broken off in consequence 
of the dispute, were resumed in 1897. 

In 1898 General Crespo was succeeded as President 
by Sofior Andrade, who had reprtwented Venezuela in 
Wasliington during the' most acute stage of the frontier 
question. Towards the end of the year a revolutionary 
movement took place with the object of ousting Andrade 
from power. The insurrection was crushed, but in one of 
the final skirmishes a chance bullet struck General Cres|>o, 
who was in command of the Government troops, and he 
died from the effects of the wound. A subsequent revolt 
overthrew President Andrade in 1900. General Castro 
theq became President. During 1901 and 1902 the 
internal condition of the country remained disturbed, and 
fighting went on continually between the Government 
troops and the revolutionists. 

Nominally in Venezuela the inhabitants have a right to 
vote for the members of Congress, but in reality this 
privilege is not exercised by them. Official nominees are 
invariably returned without any opposition, the details of 
the voting having been previously arranged by the local 
authorities in conformity with instructions £rom head* 
quarters. In these circumstances the administration of 
public affairs fell into the hands of an oligarchy, who 
governed the country to suit their own convenience. It is 


this system which is the constant cause of revolutionary 
outbreaks. Since Venezuela became independent there 
have been about fifty revolutions within h^ borders, and 
ten of these proved successful. (c. e. a.) 

Venie#, a maritime city in the north-east of Italy, 
at the head of the Adriatic. Since 1880 Dryden’s 
dream upon the sea,” which for most foreigners is one 
vast but inert monument, has under^ne considerable 
change and development. Its industries have become 
fiourishing, its commerce has extended, its hygienic 
conditions have improved, and its population increased 
from 132,826 in 1881 to 167,184 in 1898, exclusive 
of the garrison, and to 169,749 in 1899, according to 
the municipal estimate. With the increase of population 
and commerce the wealth of the community has also 
grown, the city budget having shown a constant surplus 
since 1881. In 1899 the surplus was £5430 on a total 
income and expenditure of £407,560. The municipal 
debt, which at the end of 1895 amounted to £273,987, 
has been reduced by more than £20,000, and is expected 
t(3 be almost entirely extinguished in 1920. The ancient 
glass -bead industry (cmiterie), which some years since 
suffered severely from over-production, has now regained 
its jxxsition througli the union of the different factories, by 
which the output is controlled in such a way as to render 
trade ]»rofitable. Venetian beads are now sent in large 
quantities to the various colonies in Africa from Marseilles, 
Bordeaux, London, Liverpool, and Amsterdam, and are 
largely shipped to India, Sumatra, and Borneo direct from 
Venice by the Suez Canal. Similarly, the glass industry 
has revived and is now as flourishing as in the most 
prosj)erou8 perif)ds of the Republic of Saint Mark. Many 
new factories have been founded at Venice and Murano, 
new amalgams and methods of colouring have been dis- 
covered, and fresh forms have been diligently studied. 
Special progress has beeri made in the production of 
mirrors, electric lamps, candelabra, and mosaics. New 
industries, which have already acquired a firm footing, 
are those of tapestry, brocades, imitation of ancient stuffs, 
cloth of silver and gold, and Venetian laces. The secret 
of la(! 0 -making was believed to have been lost, but the 
late Signor Fambri discovered at Chioggia an old woman 
who know it, and placed her at the head of a lace school. 
Fambri was ruined by his enterprise, but other manu- 
facturers, more exj»ert than he, drew profit from his 
initiative and founded flourishing factories at Pellestrina 
and Burano. Other important industries are wood- 
carving (of an artistic excellence long unknown), artistic 
iron-working, jewelling, bronze-casting, the produt'.tion of 
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steam engines, machinery, matches (largely exported to 
Turkey, Egypt, Russia, Austria-Hungary, and Greece), 
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dook-making, wool-weaving, and the manufacture of 
diemical manures. In addition, an industrial and electrical 
company transmits to Venioe electrical power generated 
by the torrent Cellina, which descends from Belluno and 
flows into the Meduna near Pordenone. The trade of 
the port consists chiefly of goods in transit. This transit 
trade necessitated the construction of a wharf, or niari< 
time station, with direct railway sidings, w^hich was 
opened on 1st May 1880. It covers an area of 87 acres 
in the lagoon, and is traversed by the Buranei catial. It 
comprises a square landing stage extending as far as the 
Grand canal, across which a two-span iron bridge, 63 
yards long, has been built to connect the wharf with the 
railway. A foot-bridge connects the wharf with the 
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Campo di Sant* Andrea. Upon the wharf stand the 
custom houses, railway offices, and warehouses, covering 
a total area of over 2 acres. A mole or jetty of an 
average vridth of 98 yards runs along the Scomenzara 
canal, opposite the Campo di Marte, and is used for 
unloading vessels of less than 13 feet draught. Between 
the jetty and the so-called Sacca Marginata is a basin 
for larger sea-going ships, 780 yards long and 211 yards 
broad, w'ith a depth of 26 feet at high tide. Tliis ac- 
commodation is now insufficient for the needs of the port, 
and considerable extensions are projected. The import- 
ance of Venice has developed so rapidly that while, in 
1881, it hold only the sixth place, it now holds the second 
place among Italian j)orts, coming next after Genoa. 



PnAN OF Vknice. 


The table on the previous page gives the shipping (steam 
and sail) statistics for 1897 and 1899 (tonnage in thousands 
of k^ns). 

The development of the port has stimulated enterprise. 
In 1898 the Societii Veneta di Naviga/iorie placed the 
ancient flag of Saint Mark once more upon the Jiigh seas ; 
on 1st January 1901 inland navigation was reopened 
between Venice and Pavia along the Po and inland canals ; 
the building and fitting out of largo iron steamers is being 
undertaken ; a new line of railway from Vcmice to Trieste, 
'oid San Giorgio di Megaro, has reduced the journey to 
three and a half hours instead of the six required for the 
]>assage. Within the city and between the islands 
of the estuary and Chioggia and Fusina rapid and cheap 
communication is maintained by the steamers, largo and 
small, of the Societk Veneta La/pnare, which constituUi 
the tramways of Venice. During the bathing season 
these steamers run to the Lido, which has been revolu- 
tionized since 1880, a clean, populous, w^ell-lighted seaside 
and bathing resort having replaced the former squalid 
village. The port of Lido, long rendered unserviceable 


by sandbaTiks, has been reopened by the construction of 
two moles, one, 2| niilijs long, running north-east and 
tho other, 1| mih^s Jong, running south-west* at a cost 
of ^£210,882. Th(;so moles, which rise 6J fcjct above 
high-water mark, havi», by (iroating a channel 380 yards 
long, had the effect of greatly reducing the sandbanks, 
so that vtjssels of 23 feet draught can now enter tho port. 
In order completely to remove tho sandbanks it will l*e 
necessary to lengthen the moles. £3000 has also Ijeen 
s[)ent in laying two gas buoys, in accordance with tho 
requireimmts of the Washington Conference. The arsenal 
of Venice, which has kept pace with tho developments of 
the port, has furnished thirteen war vessels and cruisers 
U} the Italian navy since 1879. The arsenal has been 
enlarged by tho addition of new docking l»asins and 
modern plant. It gives constant employment to 6000 
workmen. 

Tho jmblic elementary schools im])art instruction to 
some 9000 scholars of both sexes (5300 boys, 3700 girls), 
of which 7400 (4300 boys, 3100 girls) Iwlong to the 
lower, and 1600 (980 boys, 620 girls) to the upp« 
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Btandard. These figures do not include the four communal 
infant asylums, which maintain 295 male and 252 female 
children. As far as possible special school buildings have 
been constructed on hygienic principles, and efforts have 
been made to deal with the problem — especially difficult 
at Venice, where space is limited — of physical educar 
tion. About 1880 a wealthy Venetian, Signor Combi, 
bequeathed a fund for clothing and feeding poor children 
during the winter, and an association entitled Pro Schola, 
with similar objects, has been formed with the help of the 
municipality. In addition, the commune subsidizes a 
superior girls’ school and a girls’ professional school, both 
for the }KK)rer classes and both imparting technical in> 
struction. Private educational institutions are numerous. 
They include eighteen infant schools, twelve elementary 
boys’, six elementary girls', and seven mixed schools. 
A^ut half are lay and half religious ; but only four of 
the female and none of the male teachers belong to tho 
clergy. All are required to possess Government diplomas. 
Some of tho private educational institutes, like the 
Institute Manin aud the foundling hospitals, are really 
charitable institutions with resources of tludr own, which 
good administration and frequent legacies continually 
increase. 

Since 1890 public charity has been regulated by a special law. 
Statistics for 1892-97 show the nuiubor of faniilies relieved during 
Uiat period to have been 16,709, exclusive of tho Jews, whose 
poor are looked after liy tlio Kratcrna Gcneralo Israolita, to 
which tho Charity (VnuiniHHiontn’H assign a jirojiortioiiate revenue. 
Daring the same period tho minrihor of VeiH'tiun charitable in- 
stitutions was 178, of which 28 were managed by tiie muui- 
dpalily and 182 l)y the ^larocliial clergy. A form of oharity 
almost peculiar to Venice is the Oaliatico, or sultsidics to poor 
mothers witli un weaned children under eight months. A special 
hospital for children exists at tho Lido. For working girls, sewing 
institutes with sewitig-machiues have been opened. The unem- 
ployed are cared for by a nrovident society subsidized by tho 
eomriiunn. The commune nos also joined tho savings bank in 
construoiiiig workmen's dwellings in phute of the uiiliealthy 
houses demolished in accordance with tho city reconstniction and 
improvement scliemo. By means of an aqueduct A^enioe has been 
provided with excellent drinking water, and the ancient rainwater 
cisterns have been abolislied. The question of the aqueduct was 
first raised in 1866, but iinancial and technical difliculties pre- 
vented the comnieiicomont of tho work until 1881, when the 
Oommgnic (lendrale des Kaux pour l’Ktraiig<*r received a conces- 
sion for sixty years. A 8uj)j>ly (capable of increase) of 1 88, 600 cubio 
feet of water per day is brought into the (■ity from tliu Fontanelle 
di Sant’ Ambrogio, near Castelfraiico, the water of the Breiita, 
originally used, having pr<ived impure. The a<]u«<luct, which 
consists of a i)itch-coatod iron tube 2^ feet in diameter and 7000 
yards long, crosses the marshes and passes under the lagoon to a 
reservoir at Sunt’ Andrea. Careful Imcdcriological examinations of 
tlie water both at Sant’ Ambrogio and Sant’ Andrea are constantly 
made. It is proposed to lay a new tube, at a cost of £22,000, in 
onler to extend direct w^ater-supjily to Gitidecca, San Giorgio, 
Santa Maria dclle Grazit*, San Servolo, and the Lido. An import- 
ant investigatieii undertaken by tho Bm;terio 8 c 0 ])ical Lalioratory, 
with regam to the pollution of Venetian (finals by tho eJty sewage, 
led to the discovery that tho w^ater of the Venetian lagoons and 
canals possesses auto-purifying power, not only in the large canals 
but even in the smallest ramifications of tfie waterways. The 
investigation w'os carried out with scrupulous scientific rigour ujion 
sanqdes of 'water taken in eveiy ])art of tlio city, at high tide and 
low tide, imder various atmospheric conditions. 

Closely connected with the question of hygiene is the so-called 
Piano di Risuuameuto, or Ueoonstnietion and* Improvement Scheme, 
insisting of twenty-four projects, most of which were adopted 
in 1891, and of which eight have already been carried^ out. The 
scheme ooiitemplatea the demolition of unhealthy houses and the 
enlargement of streote— work esjiecially arduous at Venice, where 
the total street area is only 160 acres, and whore it is necessary 
ouickly to rebuild aoconimodatiou for the tenants of the houses 
destroyed. Tlie most important new streets are a CaJU larga^ 
called after Giuseppe Mazzini, in place of the old Calle della 
Soimmia at San Salvatore ; the CalU la/rga Giacinto Gallina, 
formed by widening the CalU della Panada, Del Fabbro, and Del 
Cavallo, at SS. Giovanni and Paolo ; and the enlargement of the 
Cdle Trono della Piavola at Saint Mark’s. These changes have 
caused the destruction of several interesting reUcs, among others 
the house where Oanova died. Lees justifiable, because less neoes- 
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aary, was the restoration in 1880 of the Fontego del Turohi, e 
splendid palace of the 18th century in Byzantine style, and the 
installation there of the offices of the mnnioipalify. This palace 
was originally the property of the Fesaro family, and afterwards 
of the duke of Este, and finally of the Bepubhc, which used it 
08 a dwelling-place for royal guests before letting it to Turkish 
merohants. 

Unfortunately, in 1880 the mania for placing all ancient monu- 
ments in ** perfect condition” w'as prevalent-^ mania from the 
barbarous consequences of which even Saint Mark’s suffered on two 
occasions, first during the restoration of the north facade in 1848, 
and again during that of the south facade, begun in 1865 and 
finished in 1878. The latter facade was completely reconstructed 
upon 2200 piles driven to great depths, with the result that the 
general harmony of the monument — ^the effect of time and^ of 
atrnosphorio conditions — ^was completely lost. A Uvely amtation 
all over Europe, and |iarticii]arly in Endond (conducted byjfiuskin 
and William Morris), led the Italian Government to discard the 
Austrian plan of restoration, at least as i-egards the interior of the 
Basilica, aud to respect the ancient portions which had stood the 
test of time and had escajied renewal” by man. In 1880 a 
Vigilance Committee was appointed to watch over the restoration 
of the interior. The committee secured much verde aniieo and 
porphyry for tho restoration of tho pavement, in place of the 
common marbles which it had been intended to use, and organized 
Bpeoial workshops for tho restoration and preservation of the 
ancient mosaics, which it had been intended to detach and replace. 
Pieces already detached were restored to their original {) 08 ition 8 , 
and those blackened by damp aud dust wore carefully cleaned. 
Breaks were filled up with cuIkjs obtained from fragments of con- 
tcin|)orary mosaics previously demolished. In this way the mosaics 
of the two arches or the atrium aud those of the Zeno chapel were 
cleaned and preserved. An annual re|)ort of tho work done is 
jmblishcd by the director-general of the Basilica restoration. On 
14th July 1902 Venice sullered severe loss by the collapse of the 
Campanile of Saint Mark, which had formed the most prominent 
architectural feature of the city for 1000 years. The exact c^use 
of the misfortune is not yet precisely known, but it is considered 
to liavo been due to negligence on the part of the architects 
ap|)ointed to watch over and repair the monument, and especially 
to careless incisions in one of the walls near its base. The re- 
moval of the debris was at once undertaken under the super- 
inteiideuce of Signor Giacomo Boni, and all other prominent 
Venetian monuments are being minutely examined, it is prob- 
able that Saint Mark’s Tower will be I’econstructed on the same 
spot and in the same form as before. 

Contemporaneously with the restoration of the southern facade 
c»f Saint Mark’s, the restoration of the colonnade of the Dueal 
Palace towards the Piazzetta and 'the Mole was undertaken at a 
cost of £23,000. The chief work was executed at tho south-west 
angle, where tho columns of the arcade had become so broken and 
distorted as to menace tho safety of the whole building. The 
corner towards the Ponte della Paglia was also restored, and th« 
hideous device of walling up the five last arches, adopt^ in tho 
16th century by the arcliitoct Da Ponte, was removed without 
prejudice to tho stability of the structure. This piece of restoration 
met mth approval in Italy and abroad, altliough the architect was 
accused of liaving removed twelve of tho thirty-six capitals of the 
columns of the arcade (magnificent work of the 14tn and 15th 
centuries) without absolute necessity. Among these capitals that of 
the comer column was so badly reproduced as to be refused by tho 
autliorities, and the sculptor died lieartbroken. The ancient capitals 
now stand in an inaccessible room on the ground-floor of tho 
Palace. In oixicr to lighten the Palace the Venetian Institute of 
Science, Letters, and Arts removed its headquarters and its natural 
history collection to tlie Palazzo Pisani at Santo Stefano. For 
the same reason tho Biblioteca Marciana with its 350,000 volumes 
udll shortly l)e moved to the Old Mint, opimsite the Ducal Palace. 
The space thus cleared has been used for the rearrangement of tho 
Archieological and Artistic Museum, a great part of which had not 
l)efore been accessible to the public, or had been piled up in the 
private apartments of tho Doges. The Benaissance bronzes were 
placed in one of the now halls, and the collection of gems, with 
the famous cameo of Giovo Egioco, arranged in the centre. Tho 
marbles of the archeological collection were arranged in the halls 
previously occupied by the institute, thus liberatmg the room of 
the Scarlatti or Gritti Barbarigo. The collection of Greek reliefs 
has remained untouched in the entrance gallery, on account of the 
danger of placing weighty statues in the Palaw, but the entrance 
gallery itself has been transformed into an exit, and the other ann 
of tho Golden Stair reopened to the public. Side by side with 
these changes has procUded the reorganization of the Boyal 
Gallery of Ancient Art, wliich, created by Napoleon I. for the 
students of the adjoining Academy of Fine Arts, mdually aoqnired 
such importance that in 1882 the Oovemment dmded it from the 
Academy and rendered it autonomoos. Although lack of space 
preclude ideal arrangement of the piotnres, m Qalleiy now 
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eonsUtateB a unique ooUeotion of Venetian paintingw from the moet 
ancient artists down to Tiepolo, one hall only being reserved for 
other Italian schools and one for foreign schools. Altogether the 
Gallery contains twenty rooms, one being assigned to the complete 
^ole of the History of Saint Ursula,'* oy Carpaccio ; another to 
GiambelHno and to the Oelliniani ; and a wh^e wall of a tUid 
being oocumed by the famous Veronese, ‘^11 Convito in casa di 
Iievi." Tman’s ** Presentazione al Tempio," painted for the 
Scuola deUa Oarit^ which is now the seat of the Gallery, has been 
placed in its original position. The hall of the Assumption has 
bm left untouched. Nineteenth-century pictures have been 
eliminated as foreign to the character of the collection, and inferior 
works relegated to a side passage. The reorganization of the 
Archfisolomoal and Art^tic Museum and of the Royal Gallery of 
Ancient Art coincided with the inaugmtion in April 1896 of a 
series of biennial International Art Exhibitions, arranged in order 
to celebrate the silver wedding of the king and queen of Italy. A 
special brick slructure was erected in the public gardens to receive 
tno works of contemporary artists, both Italian and foreign. The 
selection of works was m^e by an international jury from which 
Venetian artists were excluded. The second exhibition, visited 
by 886,500 persons, was held in 1897, and a third in 1899. The 
success of this exhibition (visited by 407,930 persons) hid to the 
organization of a fourth exhibition in 1901, largely devoted to 
the works of Buskin. The institution of these exhibitions has 
furnished Prince Giovanelli with an opportunity to found at 
Venice a Gallery of Modem Art with pictures nought by him 
at the three exnibitious. Other purchasers having followed his 
example, the Gallery has been provisionally installed in the 
Palazzo Foscari, pending its definitivo establiahment in the Palazzo 
Pesaro, bequeathed to the city by the late Princess Bevilacqua 
la Masa. (v. ma.) 

Venlo, a town in the Dutch })rovince of Limburg, on 
the Maas, 43 miles below Maestricht, now tbo junction of 
the railway lines Maestricht-^Nimoguen, Cologne-Flushing, 
and Paris-Hamburg. Tlie town, narrow and irregularly 
built, is not of the ordinary Dutch type in the stylo of its 
buildings. There are a fine town hall and a college for the 
higher education of Roman Catholic priests. Population 
(1899), 14,399. 

VonoSCly a town and bishop’s see of the province of 
Potenza, Basilicata, Italy, on the eastern side of Mount 
Vulture, 22 miles north of Potenza and 52 by rail south- 
south-oast of Foggia. It has a cathedral, a 15th-century 
castle, and an abbey (1058), in which lie the rtimains of 
Robert Guiscard. It is the ancient VenusUiy the birthplace 
of the Roman poet Horace (65 B.c.), and a Roman colony 
after 291 B,o. There are remains of an ancicsiit amplii- 
theatre. Near by are Jewish catacombs, with inscriptions 
in Hebrew, Latin, and Greek, discovered in 1 853. Bricks 
and pottery are made. Population ( 1 88 1 ), 80 1 4 ; (1 899), 
about 8500. 

Ventilation. — The air which we breathe consists 
3hiefly of two gases, oxygen and nitrogen, with certain 
small proportions of other gases, such as carbf)nic acid, 
ozone, argon, &c. Oxygen, which is the active and 
important constituent, and on which life and combustion 
depend, provides about one-fifth of the whole, nitrogen, 
which is inert and acts as a diluent, forming nearly four- 
fifths. Of this mixture, according to a well-recognized 
authority, each adult person breathes some 2600 ^lons 
or 425 cubic feet in twenty-four hours. In air that has 
passed through the lungs the oxygen is reduced and the 
carbonic acid increased ; this is b^use the air has come 
into contact with the blood, which it has re-oxygenated, in 
return becoming itself more or less carbonized. Anything 
whichhas passed through thehuman body ought to be treated 
^ excreta and rejected. Just as sewage is thrown away 
into the drains, so air that has passed through the human 
lungs should be got rid of at the earliest possible moment 
without allowing it to go through the lungs of any one else. 

In the ventilation of all large buiWngs three main 
BaiuiaMM ^ ^ considered : — (1) The area of 

* floor to be provided for each person, (2) the cubic 
opacify of the room required for each occupemt, and (3) 


the number of cubic feet of air per minute which must be 
brought in, and then extracted, for each individual. Nos. 
1 and 2 will depend upon the objects to which the room 
is devoted, whether a ward of a hospital, or a school, or a 
place of public assembly ; there are numerous text-l)ooks 
on hygiene which will afford sufficient guidance in such 
cases. As to No. 3 there is great diversity of opinion, but 
no great harm will occur to an audience occupying the 
room for a comparatively short time, if 30 cubic feet of 
air i>eT minute is provided for each person. The United 
States Book on School Architecture gives a practical 
application to its remarks on tliis subject as follows : — 

Tlie amount of fresh air which is allowed to hospital ivitients 
is ^ about 2500 cubic feet each jnsr hour. Criminals in French 
prisons have to content thomsolves with 1500 cubic feet per liour. 
Assuming that we care two- thirds as much for the health of our 
children as we do for that of our thievos and murderers, we will 
make them an allowance of 1000 cubic ft?ot each per hour, or about 
16 cubic feet i>or minute. Forty-eight children will then need 
an h»)iirly supply of 48,000 cubic feet. Definite provision must 
thorofore be made for withdrawing this quantity of foul air. No 
matter how many inlets there may be, the fresh air will only enter 
as fast as the foul escapes, and this can only find an outlet through 
ducts intended for that pur^nise, ^rous walls and crevices serving 
in cool weather only for inward flow. What, then, must ho 
the size of the shaft to exhaust 48,000 feet per hourl In a 
shaft 20 feet high, vertical and smooth inside, with a difrerciice 
in tem]>erature of 20®, the velocity will be about 2^ feet per 
second, or 9000 feet per hour ; that is, it will carry off 9000 
cubic feet of air per hour for every stpiare foot of its sectional area. 
To convey 48,000 cubic feet, it must havo a sectional area of 5^ 
square feet. 

Such a supi>ly of fresh air should not bo regarded as 
satisfactory, but merely os an imi>roveinent upon tlie 
jirescnt state of things. The standard of j>urity suggested 
is low, and ought to lie exceeded, but it might deter many 
from moving in the matter if a proper and higher standard 
were to be laid down at first. A volumo of 30 to 40 
cubic feet or nioro per minute ought to lie obtained 
wherever i»ossible. One of the most important juiints is 
the proper wanning of the fnish air introduc^ed into 
buildings, for unless that be done, when a cold day occurs 
all the ventilating arrangements will probably be closed. 
ITie fact sliould not he lost sight of that the air in a room 
may on the one hand bc^ quite cold and yet very foul, and 
on the other, warm and yet perfectly fresh. To avoid 
draught the air should enter through a large numbt?r of 
small orifices, so that tho currents may be thoroughly 
diffused. This is done by gi'atings. The friction of 
their bars, however, serioiisly diminishes their capacity for 
passing air, and careful experiments show conclusively 
that very ample gi’atiiig area is r(!(piired to deliver large 
volumes. The same remark ap])lies to extracting - flues. 
Owing to tho small size and the roughness of tlio surface 
the velocity of tlie upward current is srrjall, and the 
quantity of air that passes out is often much less than 
is requisite. 

No large building can l)e successfully ventilated without 
some mechanical force furnished by steam, electricity, 
falling water, or some such agency. Fans can then be 
worked with assured results, especially if both plenum aiid 
exhaust systems be combined ; whereas automatic extractors 
not infrequently become inlets, tlius reversing the whole 
system, and pouring cold air on tho heads of the audience. 
As regards the plenum system, whatever may be its merits 
and its success, open windows should also be provided to 
aerate, when required, the whole building in sections, and 
these should be so arranged that no corner can bo left 
stagnant or unswept by the jmrifying current. Tho 
Victoria Hospital at GL^gow, and the Royal General 
Hospital at Birmingham, are, however, ventilated on the 
plenum system, without the al)Ove-namc(l method of open 
windows, so far, it is said, with satisfactory results. The 
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extraction of foul air should in most cases be effected at 
the top of a room or building, so as to utilize the natural 
tendency of warm air to rise ; but at Birmingham and else- 
where the outlets are near the floor, the fresh air being 
brought in half-way up the walls and directed towards 
the ceiling. The air-inlets should be Tobin tubes or 
similar devices, placed some 4 or 5 feet above the floor, 
and BO arranged that the air should be passed through 
radiators or pi])es to warm it before entering. In the case 
of 'a building for one of the American legislatures the 
warmed fresh air is allowed to enter on the level in front 
of the desk of wich incinber, so that he secures a proper 
volume of fresh air for liis own use before it is breathed 
by his neighbour. In the Houses of Parliament at West- 
minster, wdiich were designed and built for the public 
business in 1836, considerable attention is devoted to the 
<]uestion of the purification of the air, but the arrange- 
ments are lamentably antiquated. The su2q>ly of fresh 
air, instead of being taken from a iioint as high up as 
possible, such as the top of the Victoria Tower or of the 
Clock Tower, is taken from the terrace at the river front. 
The result is that the miasmatic vapours of the river are 
dmwn in ; the air-i)assages are exceedingly tortuous and 
TCstricttHl, and the bulk of iha air, after passing through 
the various chambers and rooms, and finding its way to 
the top of the building, has to lie dragged down against 
its H 2 )eci 1 ic gravity into the bjiseinent jirior to its being 
discharged into tlic ventilating furnace at the foot of the 
Victf>ria Tower. 

The use of the aiKiiiioineter or air-meter for testing the 
ventilation of buildings would soon reveal tlie objectionable 
state of affairs that frequently exists. Huch instruments 
are in constant use in collieries and mines, but the great 
difliculty is to obt4iin an accui'ate metisureituuit of the air 
actually passing through the ventilating-machine. No 
two anemometers are alike, the flow of air is constantly 
varying in dire.ction, and it is rarely, if ever, that two 
similar rejidings are obtainable. Yet, notwithstanding 
these drawbacks, the use of the anemometer is of the 
greatest value. 

The introduction of rai»i<lly-revolving, but silent, fans, 
driven by electricity, is a great advance which places 
within the reach of the engineer or architect the mejms 
for solving the ])roblem of ventilation of buildings. The 
fan and motor combined extend the advantages of posi- 
tive mechanical ventilation to all who have access to 
electric current, with the further lienefit that the extreme 
siin] dicity of the electric driving of the fans great ly 
facilitates the control and distribution of ventilating effect. 
The moderate si)eecl and power requirt^d by these fans for 
a given duty has contributed greatly to their extended use. 
The question of silence in running, in such places as houses 
of ])arliament, law courts, churches, and chaixsls, is of jjara- 
mouut iiuy»ortauco, and no fan should be accepted until it 
is i^roved by actual working to be noiseless. 

The ventilation of mines w^as dealt with at considerable 
length in the ninth edition of the Ency. Brit vol. vi. p. 70, 
and in vol. xvi. p. 460. The large volume of 

***** ' air required in coal-mines is rendeitid necessary 
not merely by the vitiation of the air in the mine by men 
and horses, and by the decay of timber, but also by the 
large blowers ” of inflammable gas which come from the 
beds of coal. Under the action of a falling barometer 
these “ blowers ” are sometimes of enonnous volume, and 
therefore machinery of such design and power as to pro- 
vide a largely inci'eased supply of fresh air should be 
furnished in case more fresh air be required. Explosions 
are prevented by deluging the mines with such large 
volumes of air as wiU dilute the fiery gases to below 
explosion point 


Some importsat and interesting facts are given by Dr Hsldane^ 
F.R.S., in nis report to the Home Office on the subject of ooUie^ 
explosions, and me deaths occurring in consequence (1896). Ha 
points out that while the presence of carbon dioxide is at once 
shown the extinction of me lights, carbon monoxide is muoh 
more difficult of detection, and consequentiy is much more 
dangerous. A man may go a long distance into a pit before he 
feels its effects, and when he does feel them he may be quite 
unable to escape. Dr Haldane, finding the influence of carbon 
monoxide to m far more rapid on small animals than on man. 
suggests tliat a few white mice should be kept near at hand, ana 
used by the men engaged in rescue work. Gamed in a small oa^, so 
soon as a dangerous percentage of the gas was present, they would 
begin to 2 >ant and show signs of weakness ; should they become un- 
conscious it would be an indication to the men that they must retire. 

The Guibal ventilating fan (Fig. 1) has been described 
{Enct/, Brit vi. 70), and stiU maintains its name for 
efficiency and good work. It is now only desirable to call 
attention to electricity as a motive power for high-speed 
fans. By using electric motors the position of the boilers 
becomes a matter of indifference, and the constant 
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Fio, l.-^Ouibal Veutilating Fan (from a diagram in the Proceedingt oftht 
JnaHtutim of Civil Knginetrit). 

“ torque ” of the motor, in contrast with the reciprocating 
action of a steam engine, is in many cases a great 
advantage. Since 1888 large numbers of electric fans 
(Figs, 2, 3) . have been fixed for ventilating mines in 
Great Britain, the United States, Germany, France, and 
elsewhere. They give in some cases as much as 265,000 
cubic feet per minute, with the high water-gauge of 15 
inches, and a useful effect claimed to be from 60 per cent, 
to 70 per cent. They seldom exceed 16 feet in diameter, 
and are run at high speed, sometimes by steam and 
sometimes by electricity. 

The ideal engine is one which has only one rotating 
part, and in wUch Uie direction of movement is never 
reversed. Engineers have for many years been awaie of 



VENTILATION 


657 


this fact, and much time and money have lieen expended 
in the endeavour to perfect the rotary engine. Since the 
introduction of such an engine in 1884, many improvements 

have been eflEected, 
and at the present 
time the steam tur- 
bine is recognized 
to be an efficient 
and practical engine 
and is being applie<l 
to ventilating fans 
(Fig. 4). 

The grave incon- 
veniences arising 
from smoke and 
bad air have neces- 
sitated the study 
of the question of 
Fio. 2 .— Electric Ventilating Fan. (J/ter CapOl.) ventilating tunnels, 

and groat progress 
has been made since 1885. The Motroj)olitan Railway in 
London is a notorious instance of bad ventilation, 
vfliia M. tiiei-e the blow-holes set up no regular current, 
and the products of combustion increase the proportion of 




Pio. 8.— Electric Ventilating Pan. {Afler Capell.) 

carbonic acid gas in the air to such high figures as 60, 69, 
78, and even 89 parts in 10,000, when it ought not to exceed 
from 10 to 15 imrts. In long tunnels on steep gradients, 
such as exist in Italy and elsewhere, artificial ventilation is 



gradients of 1 in 40, on the St Gothard route ; and the 
long tunnel of Ponte Decimo near Genoa, serious incon- 
venience, and even worse, results. Asphyxiation is not 
unknown, and the loss of life attending the collision ol the 
11th August 1898, at the mouth of the last-named tunnel, 
in which twelve persons wore killed and forty injure<l, wtuj 
the direct result of bod air. 

The Pracchia is one of fifty-two single-line tunnels, with a 
padiont of 1 in 40, on the main line between Florence and Bologna, 
built by the late Mr Thomas Brassey. The traffic has greatly 
increased of late years, and has to be worked by heavy locomotives. 
Under any condition of wund the state of this tunnel, about 3000 
yards in length, is bad ; but when tl»c wind is blowing in at the 
lower end at the same time that a heavy goods or passenger train 
is ascending the gradient, the condition of alfairs ooconies almost 
insupportable. The engines, working with the regulators full open, 
often emit large quantities of both smoko and steam, which travel 
concurrently with the train. The goods trains have two engines, 
one in front and another at the rear of the train, and when, from 
the humidity in the tunnel, due to the steam, the wlieels slip, and 
possibly the train stops, the state of the air is indescribable. A 
heavy train with tw'o engines, conveying a royal party and their 
suite, arrived on one occasion at the upper exit of the tunnel with 
both engineiiien and both firemen insensible ; and on another 
occasion, when a heavy jiassengcr train came to a stoj) in the 
tunnel, all the oocupauts were seriously affected. l’ro]»er ventila- 
tion would not only be of the j^catost comfort to tlic men, but 
would probably double the life of rails, the corrosion t)!* which is at 
present very rapid. 

Careful tests made in the Box and Severn tunnels of ihe Great 
Western Railway, to ascertain if possible the loss that takes place 
in the weight of rails owing to the presence of corrosive gases, gave 
the following results : — 


Box Tunnel (1 mile 66 chains in length). 


Perernlage of JFear per annum. 


Down lino, gradient falling 1 in 100 — 
At east mouth .... 

28 chains from east mouth 

it it M ' * 

1 mile 8 chains from east mouth 
At west mouth .... 


r«'r ll» per yard 
cent. pet annum. 

O-m = 0':i77 
l*8u0 = 1*540 
2-110 = 1*810 
2*SS0 =: 2*480 
0*610 = 0*553 


Up lino, gradient rising 1 in 100 — 
At east mouth .... 
1 mile 8 chains from east mouth 
1 mile 28 chains from east mouth 
At west mouth .... 


0*620 = 0*575 
1*500 = 1*380 
1-520 1*310 

0*680 ~ 0*587 


Severn Tunnel (4 miles 28^ chains in length). 

rercciUiuje of Wear i*€r annum, I'er !l. j»<'r vord 
■ ^ •■♦•nt. pfi .'iiinum. 

Down line, outside and quite clear of tunnel, 

Bristol end, gradient falling 1 in 100 . 0*280 - 0*210 

Up line, outsitle and quite clear of tunin*!, 

NcwjKirt end, gradient falling 1 in 00 . 0*440 0*890 

At Bristol mouth, gradient falling 1 in 100 1*200 = 1*0*20 

33 chains from Bristol mouth, giadient. 

falling 1 in 100 2*100 — 1*860 

3 miles 75§ chains from Bristol nuiiuh, 

gradient rising 1 in 90 . . . .1 ‘900 = 1 *630 

At Ncw 2 )ort mouth 0'310 = ^ 

Down and up lino under main-shaft level . 3 *200 = 2*750 

It will be seen that the mavinium wear and corrosion together 
reached the extraordinary weight of 2A lb ])cr yard per rail per 
annum — a very serious amount that involved great expenditure. 
The wear occurred over the wdiole of the rail, but the top, over 
wliich the engine and train jiasscd, wore at a greater rate, presiiin- 
ably on account of the surface being kcj)t liriglit and the gases 
iicing able to act on it. The Great Western Company tried tlio 
experiments in the Severn tunnel of boxing U]> the rails, so that 
tlie ballast approached their surface within 1 inch or 1 \ iindies. It 
was found, however, that — in the case, at any rate, of the limestone 
ballast — tlie cure w*a8 almost worse than the disease, the result 
being a maximum wear of 24 tb and an average w’car of just under 
2 lb mr yard per rail per year. The average on the o])eu lino 
woula be about 0*25 lb in the same time. 


Fio. 4.— Ventilating Fsa at a Colliery, driven by Parsons Steam Torbino 
(2000 revolutioiiB per minuteX 

imperatively needed. In the cases of the Prac 6 hia tunnel, 
3000 yards in length on a gradient of 1 in 40 ; the Mont 
Cenis tunnel, vdth its pecidiar longitudinal section and 
gradients of 1 in 40 at teth ends ; the spiral tunnels, mth 


The first application of median ical or fan ventilation to 
railway tunnels was made in the Lime Street tunnel of the 
London and North-Western Railway at Liverpool, which 
has since been replaced by an ojien cutting. At a later 
date fans were applied to the Severn and Mersey tiumels. 

The principle hitherto acted upon, where mechanical 
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ventilation Ims been adopted, has been to exhaust the 
vitiated air at a point midway between the portals of a 
tunnel, by means of a shaft with which is connected a 



ventilating fan of suitable power and dimensions. In the 
case of the tunnel under the river Mersey (Fig. 5), such a 
shaft could not be provided, owing to the river being 


overhead, but a ventilating heading was driven from the 
middle of the river (at which point entry into the tunnel was 
effected) to each shore, where a fan 40 feet in diameter was 
placed. Li this way the vitiated air is drawn from the 
lowest point of the railway, while fresh air flows in at the 
stations on each side to replenish the partial vacuum, as 
indicated by arrows in the accompanying longitudinal 
section of the tunnel. The principle was, that fresh air 
should enter at each station and “split” each way into 
the tunnel, and that thus the atmosphere on the station 
platforms i^ould be maintained in a condition of purity. 
The air has to travel towards a point midway between the 
stations, becoming more and more smoky as it goes, and is 
then extracted from the tunnel by the ventilation Wding 
leading to the fans. In the Severn, owing to the middle 
of the tunnel being nearly at the Gloucestershire side of 
the river, a vertical shaft is sunk, and a fan, 40 feet in 
diameter, extracts the vitiated air at this point. 

The fans in the Mersey tunnel are somewhat similar to the well> 
known Ouibal fans, with the exception of an im|)ortant alteration 
in the shutter. With the Quibal shutter, the top of the opening 
into the chimney from the fan has a line parallel to that of the 
fan -shaft and of tine fan-blades, and, as a consequence, as each 
blade passes this shutter, the stoppage of the discharge of the air 
is instantaneous, and the sudden cnange of the pressure of the air 
on the face of the blade whilst discharring and the reversal of 
the pressure, due to tlie vacuum inside &e fan-casing, cause the 
vibration hitherto inseparable from this typo of ventilator. As 
an illustration of the effect of the pulsatory action of the Guibal 
shutters the following figures may bo given : a fan having ten 
arms and running, say, sixty revolutions per minute, and working 
twenty-four hours per day, gives (10 x 60 x 60 x 24 = ) 864,000 blows 
per day transmitted from the tip of the fan-vanes to the fan-shaft ; 
the shaft is thus in a constant state of tremor, and sooner or later 
reaches its elastic limit, and the consequent iniuiy to the general 
structure of the fan is obvious. This difficulty is avoided by 
cutting a ^-shaped opening in the shutter, thus gradually 
decreasing the aperture and allowing the air to iiass into tlio 
chimney in a continuous stream instead of intermittently. The 
action of this regulating shutter increases the durability and effici- 
ency of the fans in an important degree. In towns like Liverpool 
ana Birkenhead any pulsatory action would bt^ readily felt by the 
inhabitants, but with the above arrangement it is difficult to detect 
any sound whatever, even when standing close to the buildings con- 
taining the fans. The admission of the air on both sides is found in 
practice to conduce to smooth running and to the reduction of the 
side thrust which occurs when the air is admitted on one side only. 
The fans (Fig. 5) are five in number ; two are 40 feet in diameter 
by 12 feet wide, and two 30 feet in diameter by 10 feet wide, one 
of each size bein^ erected at Liverjtool and at Birkenhead respect- 
ively. In addition, there is a high-speed fan 16 feet diameter in 
Liverpool which throws 800,000 cubic feet. 

The following table gives the result of experiments made with 
the ventilating fans of the Mersey railway : — 


Faust 

Diameter of Fan i 
in feet. 

Width of Blade 
in feet. 

Number of Re volii-i 
tione per minute. | 

Area of Drift- way , 
in square feet. 

Water-gauge in 
inches. ‘ 

Velocity of Air in 1 
feet per minute. | 

a 

—1 

if-S 

lie 

Hamilton Street, 
Birkenhead . 

30 X 

10 

47 

118 

1-30 

1,895 

214,135 

Shore Road, 
Birkenhead . 

40 X 

12 

45 

41 

2-60 

3,288» 

184,686 

James Street, 
Livenwol 

James Street, 
Liverpool 

40 X 

12 

45 

72 

2*45 

2,465 

178,880 

30 X 

10 

60 

60 

2*30 

2,062 

128,720 

Bold Street, 
Liverpool 

16 > 





800,000 







Total 

951,420 


The Severn tunnel (Fig. 6), which is 4 miles 624 yards in length, 
is ventilated by one fan placed on the Moninouthwire side of the 
Severn. This fan, which is 40 feet in diameter by 12 feet in width. 


^ In the case of this circular drift-way (cut by the Beaumont boring 
machine) a velocity of 4000 feet per minute has since been attained. 

^ Quiok-numing Csn. 
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^t8 firam the tunnel 400,000 ouhio feet per minute, and draws in 
an equiymlent volume of fresh air from the two ends. Whether 
this quantity of air will prove sufficient for the increasing amount 
of traffic passing through the tunnel remainB to he seen. 

The consumption of coal by a locomotive during the passage 
through a tunnel having been ascertained, and 29 cubic feet of 
poisonous gas being allowed for each pound of coal consumed, the 
wlume of fresh a& required to maintain the atmosphere of the 
tunnel at the necessary standard of purity of 20 parts of carbon 
dioxide in 10,000 parts of air is ascertained as follows :—Tlie 


euoucESreMttmg 



3 4-56 

— Tofof tenjfh of Tunnet ^ Mites 62^ /arcts— 
Pio. 6.-— Section of Severn Tunnel. (Par.) 

number of pounds of fuel consumed per mile, multiplied by 29, 
multiplied by 500, and divided by the interval in minutes between 
the trains, will give the volume of air in cubic feta which must be 
introduced into tlie tunnel iM;r minute to maintain it in a sufliciently 
pure state to avoid inconvenience. As an illustration, assume that 
the tunnel is 1 mile in length, that the consumption of fuel is 
32 lb per mile, and that one train passes through the tunnel every 
five xniuutes in each direction ; then the volume of air required 
per minute will be 

— — ^ =185,600 cubic feet ; 

2^ Ui mutes. 

and the air will be maintained at a standard of purity in which the 
carbon dioxide docs not exceed 20 paris in 10,000. It has been 
fiund by investigation and experiment that the air in a tunnel is 
satisfactory if this amount of carbonic acid is not exceeded. 

The simplest method for ventilating a railway tunnel 
is to have numerous and wide oiieninga to daylight at 
frequent intervals. If those are the full width of the 
tunnel, at least 20 feet in length, and not farther ajiart 
than 200 yards, it can be naturally ventilated and all 
ex|)en8e of installing and mainlining machinery avoided. 

About the year 1896 an excellent system was intnxiuced 
by Signor Saccardo, the wclbknown Italian engineer, which 
to a great extent has minimized the difficulty of ventilating 
long tunnels under mountain-ranges where shafts are not 
available. This system, which is not applicable to tuimels 



Fra. 7. —Diagram illustrating the Saccardo System for ventilating Tunnels 
(from the Proceedings of the Institution i\f Civil Engineers^ 

in which underground stations exist, is illustrated in the 
<iiagmm (Fig. 7), which represents its application to 
the single-line tunnel through the Apennines at Pracchia. 
The tunnel was extended for about 15 or 20 feet by a 


structure either of timber or brickwork, the inside line of 
which represented the line of maximum construction, and 
this was allowed to project for about 3 feet into the tunnel. 
The space between this line and the exterior constituted 
the chamber into which air was blown by means of a fan. 
Considering the length of tunnel it might at first be 
thought there would be some temloncy for the air to return 
through the open mouth, but nothing of the kind hapi)ened. 

The whole of the air blown by the fan, 

164.000 cubic feet per minute, was aug- 
mented by the induced current yielding 

46.000 cubic feet j>er minute, making a 
total of 210,000 cubic feet; and this 
volume was blown down the gradient 
against the ascending train, so as to free 
the driver and men in charge of the train 

^ from the products of combustion at the 

7 MILES t*arliest ]K>ssib1o moment. Prior to the 
installation of this system the drivers and 
firemen had to \>e clothed in thick woollen 
garments, ])ulled on over their ordinary 
clothes, and wrapped round and round the neck and over 
the head, but in spite of all these ))recaiitions they some- 
times arrived at the upper end of the tuim(d in a state of 
insensibility. The fan, however, immensely improved the 
condition of the air, which is now pure and fresh. 

In the case of the St Gothard tunnel, which is 9J 
miles m length and 26 feet in width, the Saccardo system 
was installed in 1899, with most beneficial results. The 
Mont Cenis tunnel, miles in length and 26 feet in 
width, {)oase8ses no shaft. Owing to an alteration during 
construction, the Bardonnccchia entrance is at a considerably 
lower level than that originally intended, necessitating the 
introduction of au ascending gradient of 1 in 40 for a 
length of nearly 1000 yards from the ])ortal. The tunnel 
is tlien level for nejirly 3 J miles, when a descending gradient 
of about 1 in 40 occurs for nearly 4 miles towards the French 
entrance. This rise of level in the middle has compromised 
the ventilation, and sometimes gre.at difficulty is experienced 
hi carrying on the traffic. At the Bardoimeccliia entrance 
there is a somewhat obsolete installation of seven overshot 
water-whends, 5 metres iii diameter, and 6 metres in length 
on the breast, over which in succ<‘,ssion a mountain stream 
is conducted. These work air-comj)ressorH, the air Indug 
delivere<l under a pressure between 4J and 6 atmosi>hcrcs, 
and discharged at points 1 kilometre ajiart tlinmgliout the 
tunnel. The quantity of air is so small, amounting oidy 
to 70 cubic metres per minute of air at 75 D) pressure per 
square inch, that for purposes of tuiiiu*! ventilation it has 
little effect, but it is of great advantage to the m(m em- 
ployed in the tunnel. At intervals of 1 kilometre there 
are refuges — supplied with fresli air, water, and a telephone 
— ^into which they can retire when the smoko is thick, and 
wait for an engine to take them out. The coirosion of 
rails is very rapid, and about 300 tons have to be relaid 
every year. With proper ventilation a saving of 1 50 tons 
would be effected annually, which would probably far 
more than })ay for the nettessary machiiuiry. The Saccardo 
systcmi is under consideration also for this tunnel. 

The TToostic tunnel in America, for a time, rtdied for 
its ventilation upon a central sliaft which exists half-way, 
and which brought the cold air of the mountain above into 
the tunnel, driving the smoke out at the two ends. Now 
a fan has been mstalled 16 feet in diameter with a width 
of 8 feet. The two inlets, one on either side, are 9 feet in 
diameter, and the number of revolutions is 108 per minute, 
at which speed the volume of air thrown is 384,000 cubic 
feet per minute. If the fan run at 200 revolutions a 
minute, a yield of 700,000 cubic feet it is estimated will 
be obtained. 
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The introduction of electrical traction in the deep railway 
tunnels now being rajndly extended under London dmpliiieB 
to a great extent the question of ventilation, since the 
absence of smoke and products of combustion of coal and 
coke renders necessary only such quantity of air as is 
required by the j>assengers and staff. This^ is but small, 
but arrangements are btnng made for changing the au of 
the tunnels twice every hour by means of electrically-driven 
fans. 

Tlio air supplied to divers and diving-bells has to be 
forced in by puinjia, the pressure being that due to the 
hydrostatic “heafl.” It is drawn from the ordinary 
atinospliertj, and being pure and compressed the volume 
required for each diver is about 250 to 300 cubic feet, or 
in the case of diving-bells 1300 cubic feet per 
UiMler hour. Where work is carried on under pressure, 
compnMt^ as in foundation caissons or ih tunnels, an air- 
lock is provided which enables men to jjass in 
and out of the chamber without allowing the j)re.s.sure 
beyond the air-lock to bo reduced. Fig. 8, which is from 
a model, shows the action of this apjmratus. 


The shaft marked A is under ordinary atnioapherio pressure, say 
15 lb to the square inch. Tho chamber at I) is under the pressure 

due to the depth below 
water, which wc will 
assume to ho SO lb ad- 
ditional, or 45 Ih in all. 
The portion marked li 
is reached by a door at 
top, A, and another at 
the bottom, C. By 
(‘losing these doors the 
pressure inside B can 
1)6 raised or lowered 
either to 15 lb or 45 lb 
by moans of valves. 
When A and B are 
both at 15 lb the door 
at A can be opened, 
and men or materiai 
can pass into B. The 
door is tlien closed and 
tho 45 fM’cssure in 
D is allowed to enter 
B ; this efructually 
seals the door at A, hut 
]jcnnitR the door at C 
to be oi)ened, and the 
men and material can 
enter the chamber at 
T), whore excavation 
and work are going on. 

The ventilation of 
chaiiil)ers or tunnels 
under compressed 
air demands much 
attention, os uj.>on it 
depends the health 
f)f tho men engaged. 
Far greater necessity 
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exists for purity in compressed air than in air under the ordi 
nary ] >rcssure. Under in’cssure, in the case of a man entering 
the lock, the air is absorbed by the blof)d, carrying vdth it 
any ga.sc<nis impurities in its constitution ; consequently, 
if it l>e at all high in carbonic acid gas the blood receives 
that impurity. Jn coming out of the compressed air, it is 
of gr(*at inq)ortance to be “ locked out ” slowly. It is well 
known that blood in the presence of air tends to coagulate, 
ami investigations of cases wliiidi occurred in the deep 
sinking of cylinders at Newcastle and elsewhere showed 
that when the pressure was taken off, so that globules 
of air were rele^ised in tho blood, tlu'ro vras the same 
lendenc}'’ to coagulation. Where deaths have occurred, 
lK).st-mortem examination has shown the veins and arteries 
to be filled with coagulated blood. If the pressure be 


allowed to pass away slowly this risk is reduced. The 
danger lies in the possibility of the formation of a dot in 
the system. 

Under ordinary atmospheric pressure the carbonic acid 
seems simply a measure of the impurities, and not in itself 
seriously detrimental, even in considerable quantities. But 
when compressed air is dealt with it is very different. If 
the working pressure is above 20 lb to the square inch, 
any percentage of carbonic acid gas w'hich rises above 1 to 

jiarts {ler 1000 is almost sure to make itself felt on some 
men, and may have serious results. At the Blackwall tunnel 
and at the Hudson tunnel it was found necessary, in order 
to keep the air at the right degree of purity — ^that is, at 
about 1 to 1 J i)arts x»er 1000 — to analyse it regularly. Tho 
provision of a constant volume per man, as gauged by the 
revolutions of the engine, was useless, for it was found on 
one occasion, when the Blackwall tunnel was passing under 
the old Isle of Dogs sewer, tliat the air was very impure, 
even when GOOO to 8000 cubic feet were being delivered. 
It is, therefore, absolutely necessary to give a varying 
supply, according to the analyses, in compressed-air work^ 
and the limit should be about 1 to IJ per 1000. An 
am{>le allowance in oidinary works is between 3000 and 
4000 culjic feet ]>er man x>er hour, and even less would do 
at pressures l)elow 30 lb per square inch. In both the 
above tunnels men suffering from the pressure, or what is 
known as the ‘‘caisson disease,” derived great benefit from 
a s])ecial chamber in which those who were overcome on 
coming out for the first time could be re-immersed in fresh 
air under similar x)ressure. 

See Fox. “Ventilation of Tunnels and Buildings/’ Proc. Inst. 
C, E.y vol. cxxxvi. part ii. — H alimnr. Meport to Secretary of 
Slate for lloim I)cpari7mnt mi the Causes of DeaJth in Colliery 
J^jcplosiiyns, (p. po.) 

Ventimisrlla, a frontier fortress, seaport town, and 
episcopal s€)o of tho province of Porto Maurizio, Liguria, 
Italy, 94 miles west by south of Genoa by rail, and 4 
miles from the F ranco-Italian frontier. The cathedral is 
built on the site of a tem])le to Juno, and the church of 
St Michael on the site of a temiJe to the Dioscuri. A 
collection of Homan antiquities is preserved in the town 
haU. Population (1881), 65G7; (1899), about 7000. 

Vontnorp a watering-place and railway station in tho 
Isle of Wight jiarliainentary division of Hampshhe, Eng- 
land, on the south coast of tho island, 12 miles south by 
west of Hyde. »St Catherine’s, the parish church, has been 
enhiTged, and Hi Catherine’s Home for Consumptives 
rebuilt. Population (1891), 65GG ; (1901), 5866. 

Vora CruZp a city and port of Mexico, in the state 
of Vera CJruz Llave, and situated on the Gulf of Mexico, 
with a pf»pulation of 24,085. It is the most important 
commercial jjort of the republic. The development of 
domestic industries, owing to a high protective tariff 
coupled with the cheapness of labour and the depreciation 
of silver, has greatly rediw^ed the list of imported articles, 
which can no longer comfjete in price with tho native. 
The princi|)al articles of import are machinery, hardware, 
vehicles, raw cotton, petroleum, textile fabrics. The ex- 
IJorts are ores and precious metals, coffee, tobacco, skins, 
vanilla, dyowoods, beans, «fec. 

The movcnieut of shipping in the i)ort is shown in the subjoined 
table 


Year. 

Entered. 

Cleared. | 

Ships. 

Tonnage. 

Shipi. 

Tonnage. 

1890 

813 

493,410 

813 

494,208 

1895 

874 

486,676 

810 

463,860 

1901 

388 

918,698 

821 

916,886 
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The Vftlue of the trade of this port is shown in the following 
table. The figures expressing the values for 1901 represent 
Mexioan curren^, inasmuch as reducing them into any other 
ourrenoy would dwtroy their praotioal value as statistics on account 
of the great iH actuation of ex^ange during that year : — 


Year. 

Import!. 

Exports. 1 

1890 

£2,484,088 

£3,291,083 1 

1895 

£3,226,176 

£2,787,763 ■ 

1901 

#22,849,788 

#21,964,876 I 


The climate is hot and unhealthy. The death-rate in 1895 was 
48*62 per 1000 ; in 49*44 ; in 1897, 64‘13. Harbour im- 
provements in the way of dredging, brcakw'ators, lighthouses, 
reclaiming the foreshore, customs pier, and necessary railway 
connexions are being steadily carried on. A practical system of 
drainage and the provision of an adequate water supply have been 
undertaken. 

V0rA Cruz LIAVOi a state of Mexico, bounded 
on the N. by Taniaulipas, on the W. by San Luia Potosi, 
Hidalgo^ and Puebla, on the S. by Oaxaca, and on the 
E. by the Gulf of Mexico. Area, 29,210 square miles. 
Population (1879), 542,918; (1900), 960,570. It rises 
gr^ually from the coast line to the crest of tho Sierra 
Madre. In the south part is tlie snow-capi>ed volcanic j>cak 
of Citlatepotl or Orizaba (5295 metres). Agriculture, 
stock-raising, and mining are the principal industries. 
There are, however, many manufacturing interests, cotton 
and woollen mills, saw-mills, paper-mills, foundries, and 
other minor ones. The railway system of the state is 
extensive, and its i^orts (Vera Cruz, Tuxpan, and (IJoatZii- 
coalcos) are much frequented by shipping, both foreign 
and domestic. The state is divided into eighteen can- 
tons, subdivided into municipalities. The capita], Jalapa, 
has 18,168 inhabitants. Among the chief towns are 
Orizaba (31,512), Vera Cruz (24,085), San Andres Tuxtla 
(8855), Coatepcc (8623), Cordoba (7974), Huatusco (6299), 
Santiago Tuxtla (5865), Tlacotalpau (5770), Tuxpan 
(5697). 

Vercelll, the chief town of an administrative dis- 
trict {inxiinda'niento\ province of Novara, Italy, situated 
upon the riglit bank of the Sesia, half-way on the line 
of railway from Turin to Milan. It is the seat of an 
archbishopric, and an important railway centre. Its popu- 
lation numbers 31,150, not including a garrison of 1350 
men. Since 1880 its inhabited area has greatly increased, 
es{)ocially upon the quadrilateral zone, 180,000 square 
metres in extent, formerly occupied by the western forti- 
fications of tho city. Trade is considerable, on account of 
tho exportation of cereals and esi^ecially of rice, for which 
Vercelli is one of tho principal Italian centres. Corn and 
rice mills of large size are in a flourishing condition, while 
cotton and woollen mills and factories of artificial manure 
have attained importance. Electric power is derived from 
the Ivrea canal. Municipal finances are in equilibrium, 
the annual budget of income and ex|X)nditure amounting 
to nearly J640,000. Elementary and infant schools have 
been increased ; tho technical institute, the technical 
schools, the lyceum-gymnasium, and tho female normal 
school liavc been reorganized ; the library has been en- 
riched, since 1875, with 40,000 volumes. Three political 
journals are published. Numerous hospitals, asylums, 
and other charitable institutions have l)eon opened. There 
are thirty mutual benefit societies ; the savings bank has 
a capital of nearly £100,000. Numbers of 'Suable pic- 
tures of the Vercelli school are preserved in the Basilica 
of Sant’ Andrea, the Church of San Cristoforo, and in the 
gallery of the Fine Arts Institute. Monuments have 
hoen erected to Victor Emmanuel II., Garibaldi, Cavour, 
and General Bava. 
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Verdeili a town of Prussia, province of Hanover, near 
the right bank of the Weser, 22 miles south-east of Bremen 
by the railway to Hanover. The most noticeable edifices 
are the Gothic cathedral (1290) and a couple f>f other 
churcthes. It w*as the see of a bishopric founded in tlie 
first quarter of the 9th century, or earlier, and secularized 
in 1648. The duchy of Verden was ceded to Sweden, 
then in 1720 to Hanover, in 1810 to the kingdom of West- 
phalia, and in 1866 tt> 1^-ussia. Population (1885), 8594; 
(1900), 9842. 

Verdi, Giuseppe Fortunino Fran» 

CeeCO (1813-1901), lulian composer, was born on 
10th Octol)er 1813 at IjO Roncole, a i)oor village near the 
city of Busseio. His parents kept a little inn, coinbiiuHl 
with a kind of village shop. Verdi received some instruc- 
tion from the villa^^ organist, but his musical education 
really began with Ins entrance into tlu; lioiise of business 
of Antonio Barezzi, a merchant of Biisseto. Barezzi was 
a thorough musician, and under Ids auspices Verdi was 
speedily introduced to sticli iiiiisical society as Busseto 
ccmld l>oast. He stmlied undtu* Giovanni Piovesi, who 
was liuicRtro di caji^tella of the cathedral and conductor 
of the municipal orchestra, for which Verdi wrote many 
marches and otlicr iiistrumentiil pieces. Tlu*so (ioiuposi- 
tions are now the jaincipal treasures of the library of 
Busseto. Among them is Verdi’s first symphony, which 
was written at the age of fiftc»en and ])erformed in 1828. 
In 1832 Verdi went to Milan to coni])lete his studies. 
He was rejected by the authoiities of tho (/onservatorio, 
but remained in Milan as a pupil of Vincenzo I^avigna, 
with whom he worked until the death of Provesi in 1833 
recalled him to Busseto, A clerical intrigue prcv(5nted 
him from succeeding Ids old master as cathedral organist, 
but he was appointed conduc.tor of the muidciiKil orchestra, 
and organist of thci church of San Bartolomeo. After 
three years in Busseto, Verdi returiujd to Milan, where his 
first ojKjra, OhcHo Ctmie di i^an lionifactOy was produced 
in 1839. His next work, a comic opera, known variously 
as Un (rimno di Eajno and 11 Finio Fianidao^ was 
written in peculiarly distressing circumstances, the com- 
poser having liad the misfortune to lose his w ife and tw o 
children in the course of two months. Vn Giorno di 
Ee(/no was a complete failure, and Verdi, stung by dis- 
appointment, made up his mind to wTite no more for the 
stage. Ho kept his word for a year, but was then jjer- 
suaded by Mc^relli, tho ini[>resario of La ScaJa, to look at 
a libretto by Solera. The j)oi‘m tof>k Ids fancy, in a short 
time tho music was written, and in 1842 tlie j)roductioii of 
Nahncod(mo8or placed Verdi in tJu? front rank of living 
Italian comi) 08 ers. The success of Kahuvotlonomr was sur- 
passed by that of its two successors, J Lombardi (1843) 
and Ermini (1844), the laltt*r of whicli was the first of 
Verdi’s ojKjras to find its way to England. With Ermtni 
Venli Iwcame the most popular composer in Europe, and 
the incessant demands made upon him reacted uj>on Ids 
style. For st‘Voral years after the production of Ei'iiami 
he wTotc nothing wdiich has survived to our time, notidng 
w hich deserved to survive. In Macbeth (1847) there an* 
passages of some i)ow'er, and i)a8sages too which indicate 
an ap])roacldng transition to a less conventional method 
of expression. In Luim Miller (1849) also thenj is a 
noticeable increase of refinement in style, whi(;h coTitrasts 
favourably with the melodramatic vulgarity of his earlier 
manner. 

It was unfortunate that I Mamadier^ which was 
wrritten for the English stage and produced under Lumlcy s 
management at Her Majesty’s Theatre in 1847, should 
have been one of the worst of the many bad wwks which 
Verdi composed at this period of his career. Not the 
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pmonce of the composer, who travelled to England to 
conduct the first performance, nor ^e genius of Jenny 
Lind, who sang the part of the heroine, could redeem it 
from failure. In 1861 Verdi won one of the greatest 
triumphs of his career with Jtigoletto^ a triumph which 
was fully sustained by the production two years later of 
11 Tnyvatare and La Traviata. In these works Verdi 
reached the culminating point of what may be called his 
second manner. His development had been steady though 
gradual, and it is only necessary to compare the treat- 
ment of voice and orches- 
tra in Hiijoleiio with that 
in Emani to realize how 
quickly his talent had de- 
velojxjd during these seven 
years. The popularity of 
Bif/oletto^ II 2'rovatorey and 
La Traviaia was enormous, 
and consolidated Verdi’s 
fame outside the frontiers 
of Italy. In 1850 he re- 
ceived a commission to 
write an opera for the Paris 
Opera, to be produced dur- 
ing the Universal Exhibi- 
tion. He wrote Leg V^^res 
SicilienineH^ a work which 
tliough temj)orarily succeHs- 
ful has not retained its 
popularity. It contains 
some fine music but suffers 
from the composer’s j)er- 
haps unconscious attempt 
to adopt the grandiose 
manner of French opera. 

Of the works written dur- 
ing the next ten years 
only Un Hallo in Maschera 
(1859) has maintained a 
fitful hold u{)on public 
attention. La Form del Destino (1862) and Don Carlos^ 
the latter of which was written for the Paris Exhibition of 
1867, have the faults incident to works written during 
a ])oriod of transition. At this pc^int in his career Verdi 
was preparing to emancipate himself from the fetters of 
convontionality w'hicli had hitherto hindered his develop- 
ment. In these two works there are indications of an 
aspiration towards a freer method of expression, whi<!h 
harmonize ill with the more conventional style of tlie 
composer’s earlier years. In Aida^ an opera upon an 
Egyptian subject, written in response to au invitation 
from Ismail Pasha, and produced at Cairo in 1871, Verdi 
entered u^mn the third period of Ids career. In this work 
he broke definitely with the o|)eratic tradition which he 
hiul inherited from Donizetti, in favour of a method of 
utterance, which, though })erhaps afiected in some degree 
by the influence of AVagner, still retains the main char- 
acteristics of Italian music. In Aida the treatment of 
the orchost(ra is throughout masterly, and shows a richness 
of resource ’which those who know only Verdi’s earlier 
w'orks scarcely suspected him of possessing ; nevertheless, 
the human voice was still the centre of Verdi’s system. 
Verdi kept thoroughly abreast of modem musical develop- 
ment, but his artistic sense prevented him from falling 
into the excesses of the German school. In the Requiem^ 
which was written in 1874 to commemorate the death of 
Manzoni, Verdi applied his newly-found system to sacred 
music. His Requiem was bitterly assailed by pedants 
and purists, partly on the ground of its defiwee of 
obsolete rules of musical grammar and partly because of 


its theatrical treatment of sacred subjects, but by saner 
and more sympathetic critics, of whom Brahms was not 
tlie least enriiusiastic, it has been accepted as a work of 
genius. There are passages in it with which Protestant 
feeling can scarcely sympathize, but its passionate inten- 
sily and dramatic force, and the extraordinary musical 
beauty with which it abounds, amply atone for what to 
some may seem errors of taste. In 1881 a revised version 
of Simon Boccaneqra^ an earlier work which h^ not been 
successful, was produced at Milan. The libretto had 

been in part rewritten by 
Arrigo Boito, and VeitB 
wrote a great deal of new 
music for the revival, which 
was eminently successful. 
After this it was generally 
supposed that Verdi, who 
had reached an advanced 
age, had finally relinquished 
composition, but after a 
lapse of some years it be- 
came known that he was 
at work upon a new opera, 
and in 1887 Otello was 
produced at Milan. The 
libretto, a masterly conden- 
sation of Shakespeare’s 
Othellot was the work of 
Boito. Otello recalls Aida 
in the general outlines of its 
structure, l>ut voices and 
orchestra are treated with 
greater freedom than in the 
earlier work, and there is a 
conspicuous absence of set 
airs. In so far as regards 
the essential qualities of 
the music, Otello is an 
immense advance ui)on 
anything Verdi had jjrevi- 
ously WTitten. It has a dramatic force and a i»ower 
of characterization for which it would be vain to 
look in his earlier work, and which are all the more 
remarkable as apitoaring for the first time in this 
high degree of development in a work written in 
extreme old age. All that has been said of Otello 
may be repeated of Falstaff^ which was produced in 
1893, when the composer was in his eightieth year, 
with the addition that the later work contains, besides 
the dramatic power and musical skill of the earlier work, 
a fund of delicate and fanciful humour which recalls 
the gayest mood of Mozart. The libretto of Falstaff^ 
which is the work of Boito, is an adaptation of The 
Merry Wives of Windsor, with the addition of a few 
piisaages from Henry IV, After the production of 
Falstaff, Verdi wrote nothing for the stage. In 1898 he 
produced four sacred pieces, settings of the Ave MariOf 
Laudi alia Virgine (words from Dante’s Faradiso), the 
Stahat Mater, and the Te Deum, the first two for voices 
alone, the last two for voices and orcliestra. In these 
pieces Verdi abandoned to. a certain extent the theatrical 
manner of the Requiem for one more restrained and more 
in keeping with ecclesiastical traditions. In imaginative 
power and musical beauty these pieces yield to none of 
Verdi’s works. With the exception of these and the 
Requiem, Verdi has written little save for the stage. 
Among his minor works may be mentioned a string 
quartet, composed in 1873, a Hymn written for the 
opening of the Internationa Exhibition of 1862, two 
seta of songs, a Fatemoster for five part chorus, and an 
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Aw Maria for soprano solo, with string accompaniment. 
The venerable composer died at Milan on 27th January 
1901. 

The following is a complete list of Verdi’a operas, with the dates 
and places of p^uotion : Obetio (Milan, 1839) ; Uh Qiomo di Hegm 
(Milan, 1840) ; NijdmBodmmr (Milan, 1842) ; / Lombardi (Milan, 

1848) ; Emuini (Venice, 1844) ; I Due Foscari (Rome, 1844) ; 
Giovanna (VArco (Milan, 1845) ; Alzira (Naples, 1845) ; AUila 
(Venice, 1846) ; Macbeth (Florence, 1847) ; I Mamadieri (London, 
1847) f D Cm'caro (Trieste, 1848) ; La BoMagliadiLegiuino(JBiA^\\\^^ 

1849) ; iMisa MiUer (Naples, 1849) ; Sliffelio (Trieste, 1850) ; 

RigoleUo (Venice, 1851) ; ll Trovatore (Rome, 1853) ; La Traviata 
(Venice 1858) ; Lea SicilUnnea (Paris, 1855) ; Simon Bocea- 

negra (Venice, 1857: revised version, Milan, 1881); Aroldo [a 
revised version of Stiffelio^ (Rimini, 1857) ; Vn Ballo in Maachera 
(Rome, 1859) ; La Form del Deatino (St Petersburg, 1862) ; Don 
Carlos (Paris, 1867) ; Aida (Cairo, 1871) ; (Hello (Milan, 1887) ; 

(Milan, 1893). (r. a. 8.) 

V0rdUI1| a town and first-class fortress of France, in 
the department of the Meuse, and on the river of that name, 
which here divides into five arms, at the junction of the 
important railway lines Bedan-Toiil and llheiins-Confians 
(Metz). The military strength of Verdun consists in its 
strategical ring of detached modern forts which extend 
along a circle some 25 miles round. They are eleven in 
number, four lying on the left and seven on the right 
bank of the Meuse, the latter being connected by a chain 
of defence works with the group of forts surrounding Toul. 
Binco the Franco-German war and the loss of Metz, 
Verdun has been made the strongest defended town 
in eastern France. It has some manufactures of hard- 
ware, leather, liqueurs, and sweet-stufts. Population 
(1891), 18,195; (1901), 13,097. 

VorSTAFAy a town of Spain, in the Basque province 
of Guipuzcoa, on the right bank of the river Deva, with a 
station on the line from Bill)ao-'Durango to Zumarraga. 
The older streets full of massive Basque houses with 
iron-railed balconies, projecting carved roofs, doors em- 
bossed with heavy nails as knockers, much valued by 
antiquaries, stone coats of arms, are in marked contrast 
with the very modern mills of every kind witli their tall 
cliimneys and incessant activity. Pai)er, cloths, cotton 
and linen goods, and matches are manufactured in this 
old seat of theocracy and of Jesuits and despotism. Ver- 
gara has several convents and monasteries, good primary 
schools, a seminary founded in 1776, hospitals, some noble 
mansions, a parisli church of San Pedro in the heart of 
the town with a square tower, another parish church of 
Santa Maria with three naves supported by heavy hand- 
some columns, and containing a few good paintings and 
tombs of local worthies. Vergara was prosjierous in the 
15th and 16th centuries owing chiofiy to its arms 
factories, that afterwards decayed. It was long the 
headquarters of the Carlists in the first rising of 1834-40, 
The Liberal commander-in-chief, Espartoro, captured it 
in August 1839, a few days before the celebrated Con- 
venio of 27th August of that year, by which the Carlist 
leader Maroto, with several others, and about five thousand 
men, betrayed the Pretender and secured the recognition 
of their rank and [>ensions from the Government of 
Isabella II. Population (1897), 6500. 

VarkhnO-DnloprOVUki district town of Russia, 
in the government and 35 miles by rail north-west of the 
town of Ekaterinoslav, near the right bank of the Dneiper. 
It was founded in 1760, and has a steam flour-mill, candle 
works, a public library, and a hospital maintained by the 
zemstvo (provincial council). Four fairs are held annually 
in grain, cattle, and animal products. Population (1897), 
11,607. 
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Vsrkhne^Udlnsk, a district town of Asiatic 
Russia, East Siberia, province of Transbaikalia, on the 
right bank of the Uda, at its junction with the Selenga, 
102 miles by rail (Trans-Siberian Railway) east of Lake 
Baikal, to which steamers also ply. 

It was founded as a small fort in 1668, and is now a fairly well- 
built town, rapidly growing in importance as a centre for the over- 
land trade in tea with China, and as an emmirium both for grain 
and animal products, which are exported, and for metals, machinery, 
and manufactured goods, which are imported. Its yearly fair is 
a centre for all the trade in Transbaiaalia, and yields returns 
estimated at about 2,000,000 roubles. It has a progymnasium for 

f lrls, a number of primary schools, a public library, and a 
ospltol. Population (1897), 8002. 

Verkhne-Uraisk, a district town of Russia, in 
the government of Orenburg, on the left bank of the 
UpjKjr Ural river, 205 miles east-south-east of Ufa. It 
was founded under the name of Verkho-Yaitsk in 1734, 
and has several tanneries and distilleries, and carries on 
an active trade with the Kirghiz. Population (1897), 
11,802. 

Verlaine, Paul (1844-1896), the most personal 
and exquisite French lyric poet of his genijration, was bom 
at Metz, 30th March 1844. His first volume of })oems, the 
Poemes Satumiena (1866), was written under Parnassian 
influences, from which the Fetta Galantes (1869), as of a 
Watteau of poetry, began a delicate escape. He married 
in 1870. In 1871 the strange young poet Rimbaud came 
somewhat troublingly into his life, into wdiich drink had 
already brought a lasting disturbance. With Rimbaud ho 
wandered over France, Belgium, England, tiiitil a pistol- 
shot, fortunately ill-aimed, against his companion brought 
ujion him two years of imprisonment at Mens. Solitude, 
confinement, and thought converted a pagan into a 
Catholic, without, however, rooting out what was most 
human in the pagan ; and after many years’ sileru'e he 
published Sageaae (1881), a collection of religious i)oems, 
which, for humbh*. and passionate conviction, as well as 
originality of })oetic ])eauty, must be ranked with the 
finest religious poems ever written. Roviancea aana Paroles^ 
composed during the intervals of wandering, apjieai’cd in 
1874, and shows us Verlaine at his most perfect moment 
of artistic self-possession, before he has quite found what 
is deepijst in himself. Luring the n*st of his life he 
lived in poverty, often in hospital, but always \vith 
the lieedless and unconquerable cheerfulne.ss of a child. 
After a long obscurity, famous only in tlie Latin Quarter, 
among the cafiJs where he silent so much of his days 
and nights, he enjoyed at last a European celebrity. In 
1894 he paid a second visit to England, this time as a 
distinguished poet, and lectured at London and Oxford. 
He died in Paris on 8th January 1896. His eighteen 
volumes of verse (among which may Ikj further mentioned 
Jodis et Naguh't^ 1884; Amour ^ 1888; ParallcUmenf^ 
1889; Bwiheury 1891) vary greatly in quality as in sul)- 
stance; they are all the sincere exi)res8ioii, almost the 
instantaneous notation, of himself, of liis varying moods, 
sensual passion, the ]:)assion of the mystic, the delight of 
the sensitive artist in the fine shades of sensation. He 
brought into French verse a note of lyrical song, a delicacy 
in the evocation of sound and colour, which has seeuied 
almost to create poetry over again, as it provides a language 
out of which rhetoric has been cleansed and a rhythm iute 
which a new music has come with a new simplicity. 

(a. by.) 

Vsrinonty one of the New England states of the 
American Union. Since 1870 the population has been 
nearly stationary. The census of 1890 gave a tobil of 
332,422, a gain of but 136 over the previous enumeration. 
In 1900 the population was 343,641, an increase during 
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tihe preceding decade of 11,219, or 3*4 per cent. The 
density of tfc population per square mile in 1900 was 
37*6. In4«90 the density i>eT square mile was 36*4, 
giving nearly 19 acres to each inhabitant ; males of 
militia age (18 to 44 years inclusive) numbered 67,203, 
and those of voting age (21 years or over), 101,697, of 
whom 82,011 were native-born. In 1900 the males of 
militia ago numbered 70,850, and those of voting age 
108,356, of whom 87,465 were native-born and 20,891 
were foreign-born. Of these native-born adult males in 
1900, 3073 wore illiterate (unable to write), and of the 
foreign-l)orn 4,871 were illiterate. There were only 826 
negro(\s in the state. In 1900 there were 175,138 males 
and 168,503 females. In 1890 the urban population 
(jjersons in towns of over 4000 inhabitants) was 40,213, 
or 12’1 jwr cent, of the total population ; in 1900 it had 
increased to 72,048, or 21 jjer cent. In the decade from 
1890 to 1900, I7l towns out of 246, and 6 of the 14 
counties, showed a decrease in 2 »opulation ; the gains wore 
chiedy in manufacturing and mining towns. Iti 1900 
only 13 incorporated citie.s and villages had a popula- 
tion of more than 2000 each ; of tliose the largest were 
Burlington (18,640), Rutland (11,499), and Barre (8448). 
The number of families in 1890 was 75,869, or 4*38 to 
each family (ratio 5*36 in 18.50); nuinlxir of dwellings, 
69,817, or 4*76 to a dwelling (5*57 in 18,50) ; 46,584 
families own their homes and farms. The whole number 
of marriages between 1 890 and 1 896 was 20,305 ; the 
number of divorces reported in the saims seven years 
1462, or one divorce to every 13*88 marriages. 

State InstiMiofts, — Tht^ state institutions are situated 
as follows : the State rrisoii at Windsor, the House of 
Corroiition at Rutland, the Soldiers^ Homo at Bennington, 
and the State Hospital for the insane at Waterbury. 
Previous to the ojwniing of the last-named in 1891, the 
insane had been cared for chiefly at the Vermont Asylum 
or Retreat, opened at Brattlel[K')ro in 1836. This was 
aided by the state and is under its inspection. There are 
public hos])ital3 at Biulington, St Albans, Montpelier, 
Rutland, and Col(!liester. At Jiurlington there are also 
five private* liospitals (one for mental diseases), two homos 
for children, one for aged and one for friendless women, 
and one endowed foundation for the relief of the jx>or. 

Eikteatum. — Tli« h < j 1 i ( io 1 h arc mippcrtcd by tlic income of 

the Ujjiteii Statf.s clcj^osit fund of 1837, Vennont’s share Iwing 
3669,086, by the income of the Huntington legacy, 3211,130, 
by a state tax first voted in 1890, which chiefly lieiicfits the 
smaller towns, and by local taxation. The total expenditure in 
1900 was 31,07*1,222, or 316*28 per pupil. The number of children 
of school age (from f» t<» 21) was 90,648, of whom 66,964 wx»re in 
attendance. The teachers numlicred 8742, of wliom 3282 were 
females ; of the whole number 632 were graduates of Vermont 
iioiiual schools and 201 of colleges. After tw^enty-two years’ dis- 
cussion, the old district system was abolished in 1892, since which 
date there has been gratifying progress throughout the state, 
liiceuces to teach liave been granted by county examiners since 
1890. Ill 1890 there w’cro enivlled in pnvate schools 4658 pupils ; 
in denominational (including ]mroohial) schools, 6671. In 1898 
the state had 3 normal schools, 22 academies and 67 high schools. 
In 1901 the State University at Burlington had in the departments 
of arts and sciences 35 instnietors and 295 students ; in its 
medical college, 32 instructors and 166 students. In the latter 
a four Tears’ course has Iwen adopted, to which admission is 
gained by examination, and the curriculum has been extended 
imm 675 hours of teaching to nearly 2000 hours. The library 
contains 63,000 volumes. Middlcbury College has a teaching 
staff of 10 and 113 students, with a library of 25,000 volumes. 
Norwich University at Northfield was made the state militaiy 
school in 1898, and money appropriated for its uses. In 1899 
the erection of Dewey Hall was begun. In 1901 it had 10 
instructors and 73 students. Its library contains 6000 volumes. 
Thirty state scholarships w*ero voted in 1888 to each of the three 
colleges, and tliese have since been continued. The state agricul- 
tural experiment station is connected with the university. In 
1898 the state established a baoteriolomcal laboratc^ at l^rling- 
ton, and authorized the expenditure thereon of 38000 annually ; 


in the following year the first systematio and gratuitous school 
for health officers in the United States was held in the same city. 

LibraHes . — In November 1900 161 towns had libraries, 117 of 
these being entirely free. Some of these are housed in handsome 
and substantial buildings; twenty-one have over 4000 volumea 
each, eight above 10,000. This list omits the state library at 
Montpelier (88,200 volumes), the college libraries, and private 
collections. There are 94 newspapers, of which 8 are issuod daily, 
76 weekly, 1 twice a week, 1 twice a month, and 8 monthly. 

The number of religious organizations of all denomi- 
nations in 1890 was 904 ; of emflees, 802 ; of sittings, 278,000. 
The total valuation of church proprty was 34,648,800. The 
communicants numbered 106,816, or 31*98 per cent, of the popu- 
lation. The leading denominations are Konian Catholics (42,810 
communicants); Congregationalists (20,466); Methodists (17,268) ; 
Baptists (11,268). 

Agriculture^ ie , — A little more than 60 i)er cent, of the popula- 
tion is engaged in agiiculturc. There were, in 1900, 38,104 farms, 
averaging 142*7 acres ; of these 86*60 per cent, were cultivated by 
the owners. In 1880 there were 86,622 faims. The valuation of 
iarniB was, in 1900, 3108,451,427 ; of farm products, 333,570,892. 
Between 1850 and 1900 the juoduction of sheep decreased flrom 
1,014,122 to 182,167, that of cheese from 8,720,884 lb to 406,659 lb, 
and of potatoes from 4,951,014 bushels to 8,547,829 bushels. In 
the same jicriod the production of horses increased from 61,057 
to 85,631 ; of milch cows from 146,128 to 270,194 ; of butter from 
12,137,980 lb to 18,884,706 lb; of hay from 866,153 tons to- 
1,336,499 tons ; of barley from 42,160 bushels to 880,940 bushels ; 
and of Indian com from 2,032,396 bushels to 2,822,450 bushels. 
Apples produced in 1889 1,176,822 bushels. The state continues 
its cflbrts to sto(;k the streams and lakes with fish, and to protect 
game biids. 

Between 1890 and 1900 the number of manu- 
facturing establishments increased from 8031 to 4071 ; of em- 
ployes from 22,119 to 29,455 ; of wages paid from 38,427,553 to 
312,237,684 ; the value of products from 388,340,066 to 367,646,715 ; 
and of capital from 332,763,291 to $48,647,964. Among the most 
ini[K)rtant products in 1900 were : lumber and timber products, 
valued at $6,131,808 ; cheese, butter, and condensed milk (factory 
product), at $5,656,266; of monuments and tombstones, at 
$4,016,611 ; and of flour and grist mill products, at $3,222,347 ; 
of woollen manufactures, at $2,822,646 ; and of })aper and wood 
pidp, at $3,384,773. 

Miuerals, — Tim total value of mineral products in 1889 w’as 
$6, 67 4, 022. Of this thirty-six marble quarries produced $2, 1 69, 560 ; 
the total of marble for all the rest of the United States being 
$1,818,560. Of the finer pades of marble Vennont produces seven 
times as much as any other state. Of gianite. in 1880 Vennont 
pnjdiiced 187,140 cubic feet; in 1889, 1,073,586 cubic feet; in 
1 897 the output of eigh ty-se ven commiiies was valued at $1 , 612, 643. 
Ill 1896 only Massachusetts and Maine produced more granite? 
than Vennont. In 1898 Vermont produced more than Maine and 
within 6 jier cent, of as much as MasBachusetts. Of slate, in 1889, 
the product of sixty-one firms was valued at $842,013, only Penn- 
sylvania producing 11101 * 0 . 

Mnaiwe . — There is virtually no state debt, w’hat niiglit figure as 
such being funds hold in tnist for colleges, schools, or towns. In 
the flscal year ending 30th June 1901 tlie state treasurer paid 
auditor’s orders to the amount of $690,958, the whole sum ))a88ing 
through his huiids l>eiug $1,283,970. The total combined debt 
of towns, &c., in 1890 was $3,785,873, being $11*89 per caput — 
less than in any other state of the North Atlantic group. The 
valuation of real and personal projierty in I860 was $92,205,049, or 
$210 iwr caput ; and in 1890, $265,567,323, or $740 per caput. 

On 30th September 1901 there were forty-seven national banks, 
with a total ca)>itti1 of $6,485,000, and a surplus of $1,449,163; 
loaus and discounts amounted to $12,818,884; deposits, $11,200,202; 
the actual money reserve was $3,876,827. Deposits in forty-one 
savings banks, 30th June 1901, amounted to $40,209,059, being 
$326*50 t(» the credit of eaclj of 128,151 depositors ; gain in re- 
sourcoB in 1900-01, $2,029,758. The business failures in 1898 were 
*83 per cent., agtiinst 1*10 per cent, for the United States and 1 *64 
per cent, for the whole of New England. 

There are two United States collection districts, 
comprising in all sixteen customs offices. At Burlington, the port 
of entiy for the district of Vennont, during the year enaing^ 
3lBt December 1901, the value of the imports was $8,540,284, 
and of exports, $9,085,596. At Newport, the jyort of the district 
of Memphremagog, the imports for the some period amounted to 
$17,790,907 ; of exports, to $2,260,818. 

In 1898 there were 992*06 miles of railway. 
An additional line from Burlington to Montreal, 41 miles in length, 
through the islands of Lake Champlain, was completed in 1900. In 
1890 there were but 18*88 miles of street railways ; in 1899 there 
were 66 miles of electric lines. The water power, in which the 
state abounds, is increasingly utilized to work electric plant for the 
production of both light and power. A state rosd tax has been 
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levied annually dnoe 1892, the proceeds of which are expended 
under state supervision. Upon Lake Champlain there were in 
1889 22 steam vessels and 25 schooners ; total tonnage, 9051, Oi 
which 8887 tons were owned in Vermont ; freight carried, 1,750,549 
tons ; passengers, 87,189. The number of craft owned in the Ver- 
mont district on 1st July 1901 was 26, with a tonnage of 4195. 
Ti)lUic8 , — ^The ix>litical complexion of the state is strongly Ro- 

E "*:an in general elections. In the Pi'osidential election of 1900 
iilcj received 42,569 votes, and Bryan 12,849. In the election 
for governor in the same year the Republican candidate received 
43,441 votes, and the Democrat, 17,129. Though the state sends 
but two representatives to Congi'css, ten membora of that body are 
natives of Vermont, a larger ratio to the |x>pulatioii than is showu 
by any other state. - 

Jiecent Ifistory, — The policy of prohibition has been steadily 
maintained since its adoption in 1852. In spite of considerable 
opposition from a few of the larger towns, nearly every assembly 
enacts still more stringent legislation. In 1888 the ^yment of a 
United States licence tax was made primd facie evidence that its 
holder was a common seller, and his place of business a nuisance. 
In 1898 anti-saloon leagues began to be organized throughout the 
state for the enforcement of the law, and in the next year druggists 
were vigorously prosecuted as holders of such licences, and not a 
few plam under iignnotion by the courts. A state Board of Trade 
was appointed in 1888. The incidence of taxation has lieeii sensibly 
moditied by a tax laid on oomrations in 1883, from which $458,548 
was realism in 1901. The Supremo Court ceased in 1892 to make 
the circuit of the several counties, and since that date holds three 
general terms at the capital in January, May, and October. Sen- 
tences to the state i)ri8oii or house of correction for a maximum or 
minimum term were legalized in 1898, the prisoner to be paroled 
on probation at the expiration of the shorter term, if the prison 
commissioners approve. At the outbreak of tliu S^ianish- ibnerican 
war, the state promptly sent a full regiment of 1030 men, a1>out twicie 
the quota first called for, and voted in special session $7 a moitth 
additional my to its volunteers, and to all residents of Vermont 
who shoula enlist in tlie navy or marine corps. 

Authorities. — In addition to the books cited in vol. xxiv. 
168 of the 9th edition of this Encyclopiedia, the following may 
consulted with advantage : — Rodinsuk. Uiatorij of VermmL 
1892. — Williams. History of rermont, 2 vols. 1809. — B. H. 
Hall. History of JSastern Vermont. 1858. — R. 0, Benton. 

Venwmt Settlers and New York Speculators. 1894.— Hemkn wav. 
Vermont Historical Gazetteer, 6 vols. 1860-1902. — Palmer. 
History of Lake Champlain. 1852.— Gilman. Hiblioqraphy of 
Vermont. 1897. — Iiu Allen's History of Vermont (Lonaon, 1798) 
is reprinted in vol. i. of the Collections qf the Vermont Historical 
Society, and the Haldimand Papers in vol. ii. (j, e. G.) 

VornOy JulOS (1828 ), Frencli author, was 

born at Nantes on 8th February 1828. After completing 
his studies at the Nantes lycde, he went to Paris to study 
for the bar. About 1848, in conjunction with Michel 
Carre, ho wrote librettos for two operettas, and in 1850 
his verse comedy, Le$ Failles Rompmes, in which Alexandre 
Dumas fils had some share, was produced at the Gymnase. 
For some years his interests alternated between the 
theatre and the bourse, but some travellers’ stories which 
he wrote for the Mus^e des Families seem to have revealed 
to him the true direction of his talent — the delineation, 
namely, of delightfully extravagant voyages and adven- 
tures to which cleverly prepared scientific and geographical 
details lent an air of verisimilitude. Something of the 
kind had been done before, after kindred methods, by 
Cyrano de Bergerac, by Swift and Defoe, and more 
recently by Boistard and Mayne Beid. But in his own 
particidar application of plausible scientific apparatus 
Verne undoubtedly struck out a department for himself 
in the wide literary genre of voyages imaginaires. His 
first success was obtained with Cinq Semaines en Ballon, 
which he wrote for Hetzel’s Magazin <P Education in 
1862, and thenceforward, for a quarter of a century, 
icarcely a year passed in which Hetzel did not publish 
one or more of his fantastic stories, illustrated generally 
pictures of the most lurid and sensational description 
by Biou. The most successful of these romances include : 
Voyage au Centre de la Tet're^ 1864 ; De la Terre it la Lune, 
1865 Vingt Mille Lieues sous les Mers, 1869 ; Les 
A.n^ais au File Nord, 1870, and Voyage autour du 


Monde en quatre vingts Jours, which &st appeared ir. 
le Tymps in 1872. The adaptation of this ksi (produced 
with immense success at the Porte St Theatre, 8 tli 

November 1874) and of another excellent tale, Michael 
Strogoff (at the Chfitelet, 1880), both dvamak being 
written in conjunction with Adolphe d’Ennery, proved 
the most acceptable of Verne’s tlieatrical pieces. The 
novels were translated into the various Euroj^can lar- 
guages, and had an enormous success in England. But 
after 1877, when he published Hector Servadac, a romance 
of existence upon a comet, the writer’s invention began to 
show signs of fatigue (his kingdom had been invaded in 
different directions and at different times by such writers 
as B. M. Ballaiityne, Bidcr Haggard, and IT. G. Wells), 
and he even committed himself, some\shat unguardedly, 
to very gloon^y predictions as to the future of the novel. 
Jules Verne’s own novels will certainly long continue to 
delight readers by reason of their sparkling style, tlusir 
picturesque venye — ap]^)arently inherited directly from 
Dumas — tlieir amusing and good-natured national carica- 
tures, and the ingenuity with which the love element is 
either subordinated or completely excluded. M. Verne, 
who w'as always extremely }K)pular in society, divided his 
time for the most |)art between Paris, his home at Amiens, 
and his yacht. He was made a member of the Legion of 
Honour, and several of his romances wore crowned by the 
French Academy. A brother, Paul Verne, has contributed 
to the Tmnaactions of the French Alpine Club, and wrote 
an Ascensdon du Mont Blanc for his brother’s collection 
of Voyages Extraordinahyis in 1874. 

V 0 rnOII| a town of Tolland county, Connecticut, 
U.S.A., with an area of 19 square miles of hill country, 
situated in the northern part of the state. It con- 
tains Bockville city, and tlie villages of Vernon, Vernon 
Centre, and Talcottville. Bockville is on a line of the 
New York, New Haven and Hartford Bailroad, and 
manufactures cotton, woollen, and silk goods. Population 
of the town (1880), 6915 ; (1890), 8808 ; (1900), 8483 ; 
of the city of Bockville (1880), 5902; (1890), 7772; 
(1900), 7287, of whom 2548 wore foreign-l)Orn. 

VoronAf a fortified city of Italy, in the division of 
Venetia, on the river Adige, 72 miles west of Venice 
by rail. In recent years it has seen important chang(\s. 
In consequence of the disastrous flood of 1882, import- 
ant embankment works were executed along the Adige at 
a cost of £300,000. These works preclude all danger of 
future inundation. In addition to the Adige embank- 
ment, other hydraulic works ha^ e l)eon eitlier completed 
or undertaken. An irrigation canal, deriving water from 
the Sega, furnishes 1 1 j cubic metres jier second to the fields 
of the upper Veronese district. The Cainuzzoni industrial 
canal, which runs from the Chievo di S. Massimo to the 
suburb of Tombetta, furnishes 26 cubic metres of water 
l>er second, and generates 4000 hor 8 e-i>ower. The cutting 
of this canal led to the construction of an aqueduct for 
drinking water, which, besides supplying the city, fur- 
nishes an ice factory with enough water to make 200 
quintals of ice per day. The motive-i>ower generated by 
the Cainuzzoni canal is utilized by a large nail factory, 
flour mills, paper mills, cotton mills, and works for the 
distribution of electric energy. 

The Adige eml)ankment gave an inq>ctU 8 to building 
enterprise, the banks of the river being now' flanked by 
villas and large dwelling-houses. The growth of industry 
and the development of the suburbs have led to the 
extension of the tramway system. Steam tramways run 
from Verona to Vicenza, and from Verona to All>arodo. 
The chief centres of the j^rovince are connected with the 
city by the Verona-Caprino Bailway. 

S. IX. — 84 
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Care ^ growth of the oil^*. 

The nvamBB^BSSa^ been increaeed from eighteen to twenty, 
and aln^iHHKj^^^ninmna^ pro|)erty. The number of echool 

made in regard to charitable inatitu- 
tionannoMQ^^^he lumiatal for the haa been anteaidedsn 
as to acopmnM^te a Imndred more inmates. An asylum has been 
en‘uted to provide shelter for lM?ggarB and unemnloyed ijaupers. It 
contains 700 places, but efforts are being made to obtain its en- 
largement niblic dormitories, with room for 150 persons, have 
been oiiened, and an institute capable of , receiving aJmBdeed.waifii 
and strays lias been founded. A private society cares for the 
children of poor mrciits, keeping them off tlie streets after school* 
hours, and providing them witli food and recreation. Tlie Alpine 
Colony Society sends 200 children mr annum to recruit in the 
Al^is, and the Asili Aportiani. shelter and feed 800 children. 
In addition to these institutions there exist a female orphanage 
and a deaf and dumb institute, whore those unable to speak and 
hear are taught, as far as jiossiblG, to articulate, sing, and under- 
stand s[X)ken language, 

Praisewortliy, if not always entirely ssJtisfsctory, efforts liave 
been mads to proservo and restore ancient monuments. In 1876. 
or thoreabonts, tlie north-east comer of Santa Anastasia w'as isolatea 
from the houses which surrouuded it, and the four chapels which 
flank the high altar were restored to their original form. During 
the work« some, terrarootta bas-reliefs of the 15th centuxy (repre- 
senting the' Passion) wore discovered in the Caupella Pellegriui on 
the right of the high altar. The only defect of the work was 
the introduction of some stained glass scarcely in kccjiing with 
the stylo* of the ulvumh. In 1900 nioasunis were taken to save 
the celebrated fresco by Pisanello (San Giorgio) from nitrous in- 
filtrations. 

The cathedral has been tlie object of care on ibo part of Cardinal 
Cauossa. The pavement has been repaired with coloured marbles. 
Splendid frescoes have boon discovered on the walls} and the 
Cloister has be«m restored. The stejis before the fa 9 ade liavo been 
reiiewenl in their original projiortions, and a wall removed so as to 
allow a full view of tho side of the luiilding. The belfry of the 
great Oampauile has been streit^hened. 

Equal care lias been taken, of llm chui-clies Sautissima.Trmitli, 
Santa Moi'ia Antica, and Sail Pietro Martivc. Tho aneicut Koniau 
theatre was carefully iiresorvod from harm during the construction 
of tho Adige- embankment, and tho aiona partially restored and 
explored. Many Uoman and medifeval romaine were brought to 
limit during, these 0|jemtions, and duiing tlio excavation for the 
Aciige embankment. They luive been placed in tho civic museum. 
Population (1881), 68,121 ; (1901), 73,917; (h. W. 8.) 

VorMtillrai chief town of the departineut of Seine- 
et-Oise, France, 12 miles wcHt-soutli-wcst of l^iris, xvitli 
which it is connected by rail and tram. Thw library 
contains 75,000 volumes ; Ijosidos other institutions are 
a museum of the licvolution and a municipal school of 
music. Distalleries, engineering workshiqisy and market 
gardening employ many of the iieople, but the town has 
Rcaroely any ajiecially cliaracteristic industry. Population 
(1901), 54,081. 

V#rvl 0 rS 9 a town of Belgium, on tho Vesdre, an 
affluent of the Ourthe, and on the railway from Bruasels to 
Cologne, capital of an administrative arrondissement of tho 
j)rovince of Lidge, almost entirely on the left l^ank of the 
Vesdre. It presents one jiart low, long, and narrow, 
stretching along tho valley, and another high (770 feet 
above sea-level), forming a new quarter (dating from 
1875) witJi boulovartls, counocted with the old town by 
the Escalier de la Paix, so called because it is crowned 
by a sUtue of Peace in bronze. Tho U]»|xjr part of tho 
town is iudustriiil. The centre is commercial and has 
the apjiearaiice of a fine city. The educational institutions 
comprise a royal athemeuin, a scliool of manufactures^ a 
school of music, a normal school, a middle-class boys’ 
school and a middle-class girls’ school. Besides a state 
hosfutal for old ]XK>ple of both sexes, there are orphanages 
for boys and girls, and a society for the building of 
working-men’s houses. Verviers is an im|X)rtant centre 
of the cloth industry. The manufacture of cloths and 
woollen tissues (including tho sjnnning of carded and 
combed wool, the washing of the wool, and the dressing 


and dyeing of yam and tissues) employs altogether 6000 
workem. The wools are imported from the Argentine^ 
the and .Aostsalia. The export in 1898 of woollsai. 

yams,, carded and asaoiuited to over 1.7 million: 9^ 
the greater part of which went to Great Br^n, t^ eaporl' 
of woollen tissues to over 5 million Ih. Mechanical toolr 
making, em^bys 600 workers, exclusive of other, aeoech 
soriesrof the ti^loixidustry. Populatieii (1876),. 37 ,82Ss' 
(1900), 49,067. 

V— hanrtttiyfc a Cossack village of Bussi^ m 
the province of the Don Cossacks, on the river- Don, 
133 miles from Sebryakovo railway station. Its in- 
habitants are chiefly engaged in gleaning and oa tfrh 
breeding} and there is some trade in oattle< Popidatifla 
(1897), 28,938. 

Vlamm cto Gast^HOp a seaport’ town of 
Portugal, capital of the district of Yianna, at the 
mouth of the river Lima,. 38 milea. north of Oporto. 
It hasr manufactures of laee and. milk foods« Fishing is 
followed, and both salmon and lampreys (fresh and pre- 
served) are exported. Population (1890), 9682; (1900), 
985L The district of VunNA no Castiuo has an area 
of 8G6 square miles, and ])opulation. (1900), 214,599; 
density, 248 inhabitants to the square mile. Yegetotion 
grows luxuriantly. The i)rincipal product is wine. 
There exist medicinal mineral waters at Mon^lto, near 
the river Minho. Cattle, dmap, and, gcsits are kept in 
considerable quantities. Of the industries the flrst jdaoe 
is taken by butt^T-making. Lace is also made. 

ViarSlIfKiOf a maritime town and searbathing resort 
of the province of Lucca, Tuscany> Italy,, on the Mediter- 
ranean, 1 3 miles north-west of Pisa by^ rail. Being sheltered 
by dense pine-woods on the north, and its malaria having 
lieen banished by drainage, it is frequented as a winter 
resort, ajid in summer by some thousandsiorits sesrbathing. 
It |iossesses a school of navigation and a technical school, 
and carries on some shipbuflding. Population (1881)^ 
10,190; (1900), 10,000. 

ViboriPi a market town of Denmark, ca|ntal' of the 
county of Viborg, in the middle of Jutland, 54 miles by rail 
north-west of Aarhus. The must notable building is the 
cathedral (11 30-69, reconstructed 1 864-76). Other build- 
ings are tlie Blockfriars’ church (13th century), a museum, 
with specimens of the Stone, Bronze (collection of urns), 
and Iron Ages, also media:^vai antiquities, a town hall, and 
the Jutland archivtjs (1 890-91). The industries embrace 
distilleries, iron foundries, and manufactures of cloth. 
Population (1890), 8352; (1901), 8623. 

ViCOnxai a towm, episcopal see^, and capital of the 
prorince of Vicenza, Vonetia, Italy, 42 milea wrest. of Venice 
by rail. The modern buildings include a Benaissance 
theatre (1880) ; and there is a statue to Garibaldi (1887), 
and a monument (1880) and triumphal ardi (1866) to 
Victor Emmanuel. There are an industrial institute and 
a technical school, and the Olympic Academy of Arts and 
Sciences ( 1 555). Tlie principal industries are silk-spinning, 
l>ottery and majolica, brick-works, iron-works and foundries, 
and the making of woollens and cottons, linen and hemp, 
furniture, w^atches, sugar, chemicals, and pianofortes. 
Population (1881), 39,431; (1901), 44,261. 

Vlehy-le8^Baiii% a town and railway station, 
arrondissement of La|>alis 80 , department of Allier, Franee^ 
33 miles, in direct* line, south by oast of Moulins. In the 
immediate vicinity are thirty springs, exclusive of riiose 
of the neighbouring cantons. The Lucas Spring, used' 
chiefly for baths, and the Puita Carr6 yield, rcspectiveHf> 
about 40,000 and 25,500 gallons in the twenty-four howau^ 
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The annual number of visitors is nearly 50,000, and 
7,000,000 bottles of mineral water are exported. The so- 
<^led Vichy linen is manufactured at Koanne and Thizy. 
Population (1891), 10,425; (1901), 14,046, 

VIckifburEV the largest and most im^iortant city 
of Mississippi, U.S.A., capital of Warren county, on the 
elifis above a ‘‘cut-off” lake of the Mississippi river, in 
the western part, of the state, a$ an altitude of 192 feet. 
It has a beautiful situation, a. regular street plan, an 
abundant water supply, and a good sewerage system. 
Two railways, the Qtieen and Crescent, and the Yazoo and 
Mississippi Valley, pass through it, and theiSO) with boats 
one the river, afford outlets for its extensive commerce in 
cotton and lumber; The suTTOunding country is one of 
the finest ootton regions in the United States, while the 
uncultivated laud is clothed with yellow piuo timber. The 
city contains railway works, cotton and oil factories, and 
other manufactures. Population (1890), 13,373; (1900), 
14,834, of whom 660 were foreign-born and 8147 negroes. 

Victor Emmanuel III. (1869 ), Kino op 

Italy, son of King Humbert I. a^id Qjuecn Margherita of 
Savoy, was born at Naples on 11th November 1869, 
Carefully educated by his motlier and under the direction 
of Colonel Osio, he outgrew the weakness of his childhood 
and became ex|wt in horsemanship and military exorcises. 
Entering the army at an early age he passed through the 
various grades and, soon after attaining his majority, was 
4ippoiiited to the command of the Florence Army Corps. 
During frequent journeys to Germany* he enlarged his 
military exi)erience, and upon his appointment to the 
command of the Naples Army Coq>a in 1896 displayed 


sound military ^d administrative capacity. A 
huntsman, and ^passionately fond of the sea, he ci* 
tended his yachting and hunting excursions as far 
as Syria and as far north as Spitsbergen. As refdSHt^ 
sentative of King Humbert he attended the coronation 
of Tsar Nicholas II. in 1896, the 'Victorian Jubilee 
celebrations of 1897, aud the festivities connected with 
the omniDg of age of the Qermaoi Crown Prince in 
1900. The Prince’s intellectual and artistic leanings were 
well known ; in i)articular, he was a collector of historic 
Italian ooi^ on which subject he l>ecame^ autliority. 
At the titb© of the assassination of hisr^father, King 
HuinWt (29th July 19001, he w’as returning from a 
yachting cruise in the eastern ^Icditerranean. Landing 
at Reggio di Calabria he hastened to Monza, where he 
conducted with firmness and tact the preparations for the 
burial of King Huiuliert ‘♦iid for his own fornial accession, 
%vhich took plat» on 9th August and 11th August 1900. 
Hie manly, earnest tone of his first s|)eech from the throne, 
delivertd in the presence of l>oth Houses of Parliament, 
cre^fied an exceedingly favourable im])ression. Uikjh the 
fall of tljte Saracco Cabinet in February 1901 King Victor 
Emmanuel evinced his Lil)oral tendencies by entrusting 
the }>re!niorship to Signor Zauardolli, leader of the Left, 
although it was evident that the latter could not govcin 
without the supjort of the Socialist forcea. He possesses 
the intrepidity and promptness in action characteristic of 
the House of Savoy, as was admirably proved on the occii- 
sion of a railway accident at Castel Giubileo, near Rome, 
in August 1900. On 24th October 1896 he married 
Princess Elena of Montenegro, who, on Ist June 1901, bore 
him a daughter named Yolanda Margherita. 
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ICTORIA (ALEXANbItNA VICTORIA), Queen 
OF THE United Kinodom op Great Britain and 
Ireland, Empress op India (1819-1901), only child of 
Edward, Duke of Kent, fourth son of King George III., 
was born in Kensington Palace, on 24th May 1819. 
Her parents had been living at Amorbach, in Franconia, 
owing to the Duke of Kent’s straitened circumstances, 
but they returned to London on purpose that their 
child should be born in England ; and the Duke w’as so 
anxious for the safety of his wife that he himself drove 
the carriage over all the tond part of the journey from 
Bavaria. The Duchess Kent was the Princess 
Victoria Mary Louisa of Coburg, wlio had been married 
first to Prince Einich Karl of Leiningen, and 
children. The birth of the 
Duke of Kent’s baby was not considered at 
the time an event of much importance, for several 
lives and many possibilities stood between the infant 
and her chance of succeeding to the throne. George 
III. was still afive — aged, blind, and insane — and Uvo 
brothers of the Prince R^nt older than the Duke 
of Kent were living also. The first of these, the Duke 
of York, was not likely to have children ; but the Duke of 
Clarence had been married on the same as the Duke 
of Kent to the Princess Adelaide of Saxa-Mciningen, and 
he was to have two daughters, both of whom, however, 
died during infancy. The question as to what name the 
Duke of Kent’s child should bear was not settled without 
bickerings. The Duke of Kent wished her to be chris- 
^ned Elizabeth, after England’s greatest Queen, but the 
Tsar Alexander I. had promised to stand sponsor, and 
his Ambassador in London, Prince Lieven, made great 
offorts to get the child named Alexandrina On the other 
hand, the Prince Regent desired that his niece should 


bo called Georgiano. In the end the Regent yielded 
to the Tsar, but said that as the name of George could 
stand second to none, that of Oeorgiana should not be 
conferred at all. The baptism was performed in a 
drawing-room of Kensington Palace on 24th June 
by Dr Manners Sutton, Archbishop of Canterbury, who 
used the gold font which figures aipong the Regalia in the 
Tower. The PrintJe Regent, who^Tras present, named the 
child Alexandrina ; then, being Ti09}>ectfully reqiu'sted by 
tho Duke of Kent to give a second naiifc, ho said, rather 
abmjitly, “ Let her be called Victoria, after her mother, but 
this name must come after the other,” u})on which the; Duke 
of York, as proxy for the emj>eror of Jiiissia, made a low 
l)ow. Six weeks after her christening tlie Princess was 
vaccinated. This was the first occasion on which a 
member of the Royal Family underwent the oi»eration, 
and it^elped greatly to diminish tho prejudice against 
JennoTE discovery among ignorant iieople. In January 
1820 the Duke of Kent died, five days before his 
brother, the IMnce Regent, succeeded to the throne as 
George IV. The widowed Duchess of Kent w^as no 
longer in her first youth. She wias a woman of tliirty- 
four, handsome, homely, a German at heart, and with 
little liking for English ways. But she w-as a woman 
of experience and shrew'd ; and fortunately she had in 
her brother, IMnce Ijcojxild of Coburg, afterwards King 
of the Belgians, a safe and affectionate adviser. This 
Prince had been the husband of tho Prinoess Charlotte 
of Wales, daughter of the Regent and direct heir to Uje 
British Crown, who died in 1817 w'ith her new-born child, 
and this double bereavement had destroyed both his 
domestic happiness and his iiolitical cxijcctations. In 
his sorrow he had never had the courage to look upon 
the face of his infant niece Ixjfore her fatlier’s death, but 
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from ,that day he took the child under hie guainSiamBhipy 
lavishing as mhch devotion on her as if sne had haen 1)^ 
OWB daughter. The Prince lived at Claremont, and this 
beeatne the Ducheas of Kent’s occasional home ; but she 
was much addicted to travelling, and spent severtd months 
every year in visits to watering-places. It was said at 
Court that she liked the demonstrative homage of crowds ; 
but she had good reason to fear lest her child should be 
taken away from her to be educated according to the 
views of George IV. Between the King and his sister- 
in-law there ^s little love. The spirited Ih^hess had 
never concealed her dislike for his Majesty’s character, or 
her contempt for his associates of both sexes, and she had 
also irianag^ to make an enemy of the ill-natured Duke 
of Cumberland, whom the King feared for his cutting 
tongue. The Duke sought to embitter his brother’s 
mind against the Duchess of Kent^ and when the death 
of the Duke of Clarence’s two children, in 1820 and 1821, 
had made it pretty certain that Princess Victoria would 
become Queen, the Duchess felt that the King might 
possibly obtain the support of his Ministers if he insisted 
that the future Sovereign should be brought up under 
masters and mistresses designated by himself. The 
little Princess could not have received a better education 
than that which was given her under Prince Leopold’s 
direction, and which tended to make her simply an 
accomplished lady. Her uncle considered that she ought 
to be kept as long as {)ossiblo from the knowledge of her 
position, which might raise a large growth of pride or 
vanity in her and make her unmanageable; so Victoria 
was twelve years old before she knew that she was to 
wear a crown. 

Tile Princess was zealously watched. Until she became 
Queen she never slept a night away from her mother’s 
room, and she was not allowed to converse with any 
grown-up {lerson, friend, tutor, or servant without the 
Duchess of Kent or the Baroness Lehzen, her private 
governess, being present. Miss Lehzen, a native of 
Coburg, had come to England as governess to the Prin- 
cess Feodore of Leiningen, the Duchess of Kent’s daughter 
by her first husband, and she became teacher to the Princess 
Victoria when the latter was five years old. George IV. 
afterwanls made her a baroness of Hanover. The little 
Princess Drina, as she was called till her ninth year, at 
first took all her lessons in German, and she learnt to 
speak her native tongue with such a Teutonic accent that 
she made her uncles laugh by saying ‘*Goot momink.” 
But this iieculiarity wore off when in her tenth year she 
was placed under English masters. The Rev. George 
Davys, afterwards Bishop of Peterborough, taught her 
Latin ; Mr J. B. Sale, music ; Mr Westall, history ; and 
Mr Thomas Steward, tlie writing master of Westminster 
School, gave her instruction in penmanship, and often 
amused her by relating the pranks played by the King’s 
scholars on Inward the Confessor’s foundation. In all 
her studies the Princess was diligent, but she exhibited a 
special aptitude for modem languages, music, and drawing. 
She grew up to be a good linguist, she sketched cleverly, and 
she sang with a pretty voice and a correctness which in later 
years drew a surpris^ compliment from Mendelssohn. 

George I V. complained that he did not see enough of his 
niece, and in 1829 he insisted that she should be present 
at a children’s party which he gave in honour of Donna 
Maria da Gloria, the little Queen of Portugal, who was 
then aged ten, having been born in the same year as 
Victoria. Her small Majesty was a pretty child, but she 
got a fall in dancing, turned cross, and went away ; the 
English Princess, on the other hand, though ol^rved 
to be “a short, plain child,” won g^ opinions from 
eveiybody by her sweetness of temper. 
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In 1830 George IV. died, and William IV. having 
ascended the throne, the Princess Victoria became his 
heir. A Regency Bill was introduced into Par- 
liament by Lord Lyndhurst, Chancellor in the 
Duke of Wellington’s Administration, and it was " 
judged that the Princess ought now to be told 
of her proper place in the order of succession. One day 
the Baroness Lehzen put a genealogical table into her 
pupil’s English history. What followed is mentioned 
in Sir Thec^ore Martin’s Life of the Prince Consort : — 

**The Princess opened the book, and perceiving the additional 
paper, said. never saw that ^fore.*^ *lt was not thought 
necessary that you should, madam,* answered her governess. 
see I am nearer the throne than I thought,’ continued the Prin- 
oess, and after some moments resumed : *Kow, many a child would 
boast, but they don’t know the difficulty. There is much splendour, 
but there is more responsibility.’ The Princess, having lifted up 
the forefinger of her right hand while she spoke, mve the Baroness 
her little hand, rei>eating, * I will !>e good. I unaerstand now why 
you urged me so much to road oven Latin. My aunts, Maiy and 
Augiuta, never did ; but you told mo Latin is the foundation of 
English grammar and of all el^nt expressions, and I learned it 
as you wished it, but I understand all netier now,’ and the Prin- 
cess gave her hand, repeating, ‘I will be good.’ Tlie 'govemesa 
then said, * But your Aunt Adelaide is still young and may have 
children, and of course they would ascend the throne after their 
father, William IV. , and not von. Princess. ’ The Princess answeied, 

* And if it were so I shoula not l>e disappointed, for 1 know by 
the love Aunt Adelaide bears me how fond she is of children.’” 

Queen Adelaide was a very good woman. When the 
second of her children died she had written to the 
Duchess of Kent : “ My children are dead, but your 
child lives and she is mine too.” Kind old William IV. 
also cherished affectionate feelings towards his niece; 
unfortunately he tcx>k offence at the Duchess of Kent for 
declining to let her child come and live at his Ccurt f(r 
several months in each year, and through the whole of 
his reign there was strife between the two; and Prince 
Leopold who, after refusing the crown of Greece, had been 
induced to open a new career for himself as King of the 
Belgians, was no longer in England to act as peacemaker. 

On 24th February 1831, the IVincess Victoria for 
the first time attended a Drawing Room, and the King 
was angry because the Duchess of Kent behaved coldly 
to him, and, as he declared, ** made little Victoria look at 
him stonily.” Soon afterwards there was trouble because 
the Duchess received royal salutes from the ships at 
Portsmouth when she went to the Isle of Wight. The 
King was much incensed at this, and negotiations were 
opened with the Duchess of Kent to make her forego 
these honours ; but she stood on her rights, whereupon 
the King somewhat ungallantly ordered that no more 
gunpowder should be burned for her pleasure. Much 
time and tcmjier was consumed over quarrels of this 
sort. Emissaries journeyed between Windsor and Ken- 
sington, long letters were written, the Duke of Wellington 
was referred to as arbiter, and as fast as the fire was ex- 
tinguished in one direction it broke out in another. The 
Duchess had settled at Kensington Palace, and the King 
was displeased at her appropriating a suite of seventeen 
rooms without his permission. In 1835, when the 
Princess Victoria was confirmed in the chapel of St 
James’s Palace by the Archbidbop of Canterbury, his 
Megesty felt hurt because the Duchess did not seize this 
opportunity of confessing her imputed wrongs and suing 
for a reconciliation. To make matters worse, the Duchess 
and her daughter Bi>ent a great part of 1834 and 1835 
in rounds of visits to the country houses of the nobility, 
and certain mischievous busybedies perhuaded the King 
that the object of these expeditions was to undermine 
his popularity. As a matter of fact, the Duchess of 
Kent had too much tact ever to speak of the Kirg 
with di8res|)cct, and her visits to Belvoir, Holkhanv 
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Burghl^, Chatsworth, Alton Towers, Walmer, and 
other places were undertaken because it seemed good 
that the Princess should become acquainted with the 
leading members of the aristocracy. It was equally 
desirable that the foremost among the King’s subjects 
should see for themselyes that their future Queen had 
been properly educated, that she was no German mis- 
pronouncmg her native tongue, that she had no domi- 
neering spirit or unorthodox religious opinions, and, 
above all— a matter about which contemporary opinion 
was very sen8itive-;rthat she evinced no disposition to 
marry a Homan Catholic prince. 

William IV.’s resentment against the Duchess of Kent 
only increased as the Princess grew older, and it found 
vent at last in a very violent and undignified attack on 
the Duchess at his own table. In 1836 the Princess 
Victoria had failed to attend two Drawing Rooms, and tho 
Duchess had refused an invitation to spend a few days at 
Windsor on the occasion of Queen Adelaide’s birthday. 
But she and her daughter were present at a banquet 
given on the 20th August ; and there the King, returning 
thanks for tho drinking of his health, made a lachry- 
mose speech, in which he railed at his sister-in-law for 
being his enemy. “ I hope,” he continued with growing 
excitement, “ thoX I may live at least nine months longer, 
until my dear niece is of age, so that there may be no 
Regency. A person near me [the Duchess] is surrounded 
by evil counsellors, and is unfit to exercise the duties of 
her station.” 

In May 1837, the Duchess received an address from 
the City of London, congratulating her on the majority 
of her daughter, and in her reply she hinted that she had 
Iteen friendless when she arrived in England, and had 
since that time met with kindness only from the nation, 
not from the Royal Family. £xa8i)erated at this, the 
King vowed ho would hold no more terms with the 
Duchess. The amount of the Princess’s allowance was 
under discussion at the time, and tho Duchess desired to 
be appointed trustee for her daughter; but tho King 
declar^ that the Princess should have £10,000 a year 
for her own sole use uncontrolled, and he wrote her a 
private letter to this effect in fatherly terms. The 
Marquis of Conyngham, Lord Chamberlain, bore tho 
missive to Kensington, and the Duchess of Kent held out 
her hand to receive it, “ The King’s commands are that 
I should deliver the letter to the Princess Victoria,” said 
Lord Conyngham as coldly as possible, and he did this. 
The Princess had never before had an unopened letter put 
into her liands. Before breaking the seal she turned with 
an affectionate gesture towards her mother, as if to beg 
her permission ; and eventually, by the Duchess’s advice, 
a grateful answer was written, tlianking the King for his 
intended kindness. But the allowance was never settled, 
since four weeks later William IV. died. The thoughts 
of his last hours dwelt often on his niece, and he re- 
l>eatodly said that he was sure she would be ”a good 
woman and a good Queen. It will touch every saRor’s 
heart to Lave a girl Queen to fight for. They’ll be tattoo- 
ing her face on their arms, and I’ll be bound they’ll 
all think she was christened after Nelson’s ship.” He 
wanted much to see his niece at his bedside, and at 
twelve o’clock on Monday, the 19th, an express was sent 
to Kensington, commanding tho Princess Victoria’s im- 
mediate atten^nce. The Duchess of Kent chose to ignore 
this order, though she subsequently explained that the 
commands had not been brought to her in the King’s 
name, and that she had not understood that his Majesly 
at the point of death. It had been her intention to 
go to Windsor on the following day, but William IV. died 
in the night 
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Th% Kmg died at about 2 A.M., and half-an-hour after- 
wards Dir Howley, Archbishop of Canterbury, and the 
Marquis of Conyngham, started in a landau with 
four horses for Kensin^n, which they reached 
at 5 o’clock. The sun broke from behind clouds ^ccmlan, 
and shed a glory over the old red brick Palace 
os they drove up to it, and tho Archbishop noted this as 
a good omen. Lord Conyngham observed that the jirocla- 
mation would take place on the morrow, tho first day of 
summer and the longest day of the year, which was of 
happy augury too. For a long time, however, the two 
dignitaries w^ho came to hail the girl-Queen could not 
rouse the porter at the gate. Their servants lang, knocked, 
and thumped ; and when at last admittance was gained, 
the Primate and the Marquis were shown into a lower 
room and there left to wait. Presently a maid a])peared 
and said that the Princess Victoria was “ in a sweet sleep 
and could not be disturbed.” Dr Howley, who w'as 
nothing if not pompous, and who, being attir'd in his 
rochet, was vexed that this garment had not obtained 
for him more respectful treatment, answered with some 
warmth that he had come on State business, to which 
everything, even sleep, must give place. The Princess 
was accordingly roused, and quickly came downstairs in 
a dressing-gown, her fair liair flowing loose over her 
shoulders. The Duchess of Kent accouq)aiiied her, like- 
w^ise en dinhahilU^ and in a few minutes the ever-vigilant 
Baroness Lchzcn entered u|)on the scene with a bottle of 
sal volatile and the words “ Your Majesty ” gushing from 
her lips. The young Queen shed tears on hearing the 
Archbishop’s very solemn announcement, and for a few 
moments she stood weeping in silence, with her face resting 
on her mother’s shoulder. felt no exultation, but 
something like fear,” she wrote a few days later to her 
uncle Leopold. “ I wished to ask tho Archbishop to offer 
up a prayer. I had made up my mind to do this when- 
ever the sad news should come, but I grew confused from 
hearing Mme von Lthzim address me by my new title 
and ask Lord Oonynghani for details.” The Queen’s first 
care on regaining composure was to write a letter of con- 
dolence to Queen Adelaide, and she addressed this letter 
“To her Majesty the Queen.” Somebody had the bad 
taste to suggest that the word “dowager” should liO 
added. “ I will not be the first to remind my aunt of tlio 
great loss she has sustained,” answered the young Queen, 
thus evincing at the outset of her reign the kindly tact 
which ever distinguished her ]>ublic and j^rivatc conduct. 

She was then in her nineteenth year, of plc^using coun- 
tenance without being pretty, and of dignified deportment 
writbout constraint in her inoAoments. She had blue eyes 
and a rosy complexion ; slie smiled readily, and had a 
gentle, wistful glance, wdiich always seemed to solicit the 
approlmtion of those to W'hom she B|)oke, and turned 
quickly to astonishment or sadness if she met no genial 
response. Her dancing mistress. Mile Bourdin, hud taught 
her to walk, bow, and curtsey in tho French fashion — 
that is, with gracious inclinations of the head and cheerful 
looks (which were contrary to the etiquette of German 
Courts, where everything used to be done with rigid 
gravity) — but tho happy vivacity of the Princess’s dis- 
position prevented any of her gestures from a}»j)eariijg 
artificial. She was always natural, and waiAed t‘tiqiiette 
whenever it interfered with a free display of her imjmlses 
towards anybody whom she loved or honoured. Her 
demeanour throughout the trying day when sLe succeeded 
to the throne excited general admiration. 

The Privy Council assembled at Kensington at 11 
o’clock; and the usual oaths were administered to the 
Queen by Lord Chancellor Cottenham, after which all 
present did homage. There was a touching incident when 
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the Queen’s undes, the Dukes of Cumberlaj|j|UL Sussex, 
two old men, oame forward to i>erform fltjm^usmoe. 
The Queen blushed to the brow, and descending %om her 
throne, kissed them both, without allowing them to kneel. 
By the death of William IV., the Duke of Cumberland 
had become King of Hanover, md immediately after the 
ceremony he made haste to readi his kuigdein. Within 
a fortnight of his arrival there he had revoked the Con- 
stitution of the country, and wrote to his fnend the Duke 
of Buckingham boasting that he had the wings of 
democracy.” Had Queen Victoria died without issue, 
this Prince, who was arrogant, ilUteui{>erBd, and sash, 
would have become King of Great Britain ; ^and, as nothing 
but mischief could have resulted from this, the jomg 
Queen’s life became very preokus in tlie sight of her 
people. She, of ooiuse, retained the late King’s Ministers 
in their offices, and it was under Lord Melbourne’s dkec* 
tioii that the Privy Council drew up their declaration to 
the kingdom. Tlds document described the Queen os 
Aloxandrina Victoria, and aU the ix^ers who subscribed 
the roll in the House of Lords on 20th June swore 
allegianco to her under tliose names. It was not till the 
following day that the Sovereign’s style was altered to 
Victoria simply, and this necessitated the issuing of a 
new declaration and a re-signing of the }>oers’ roll. 

The public proclamation of the Queen took place on 
•the 21st at St James’s Palace with .great })omp, and it 
proved a severe ordeal for the nerves of a delicate girl 
still under her mother’s care. Crowds lined the whole 
route from Ketisiiigt<m, which then stood quite in the 
suburbs ; and from Hyde Park Corner, where the masses 
became more dense, the young Queen, in her open 
carriage, was greeted with ohoera so loud and hearty that 
by the time she reached St James’s she waus trembling 
with emotiiou. Slie •appeared at a window in the court- 
yard of the Palace, dressed in deep mourning, with a 
white tippet, white cuffs, and a border of white iace under 
her small black bonnet ; and eveiyliody noticed how. pale 
she was. Sir Balph Boland, Garter King, made his 
proclamation, according to the quaint did forms, in pre< 
Bence of !tho Lord Mayor of London and Sheiids, the great 
officers of State, and a cohort •of heralds ; and when his 
concluding wor^ were followed by a blare of trumpets 
and the aoclamatious of a Iqyal crowd .thronging all the 
approaches to the Palace, the Queen’s fortitude for a 
moment forsook her. It was in allusion to this tlmt 
Elizabeth Barrett .Browning wrote her pretty linos about 
the cliiid'Queen who ** wept to wear a crown.” 

At the time of the Queen’s accession, .Lord Melbourne's 
hlinistry had been in office two years. The Cabinet 
nominally ncuunanded a good .majority in ^the 
ff Commons, but it waa not, pqpular wiUi 

the country, and at the general < election which 
took place in July 1837 (in pursuance of the 
constitutional law whdoh then required that the death 
of a Sovereign should be followed by a dissolution of 
Parliament), the ministerial majority was <feduced to 
fourtopu. The true cause for the weakness of 'the Whigs 
lay in the towering {personal ascendancy of the fwo Tory 
leaders-— fthe Duke of Wellington and Sir Bobert Peel. 
All things considered, it was more surprising that 'tlm 
Whigs should have remained in office so loi^ thau'that 
they should have been feeble in their rule. So far ^s 
concerned Lord Melbourne ^personally, it was a |X>8itive 
disadvantage to him that from the first .he iugratiated 
himself wi& the youqg Queen, and thereby eaiiposed him- 
self to unreasoning party jo^usies. Lord Melbourne 
was an amiable, warm-hearted man. There was a double 
danger that a man of las winning character might either 
yield too much to the Court, or by chum of his 
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manner domineer over the Sovereign, and give her iSEuud « 
bias towards his party. The Tories feared the.latter cem- 
tmgenpy ; Lord Brougham, Mr Roebuck, and all ardent 
lil^rals expressed their uiij^viugs as to the former. 

The Queen oi)en6d her first Parliament in ifiesaen, aiid 
in a welbwritten ^fieoch, which she read with anuoh 
feeliqg, adverted to her youth and tofhe necessity which 
existed f<Ar her being guided by enlightened advisers. 
When both Houses had voted loyal addresses, the 
guestion of the Civil list was causidmd, and a week or 
two later a . message was brought to Parliament requesting 
an increase of the grant formerly made to the Duchess of 
Kent. Goveriunont recommendj^ an addition of X30,000 
a year, and this led to an ^ai^ry scene in the Lends 
between Brougham and Melbourne. Br(.ugham alluded 
•to the “Queen Modier,” upon which Melbourne inter- 
rupted, saying, “Mother of the Queen,” which is very 
different. “ 1 .confess I am but rude oLaiieech,” answered 
Brougham. ^‘My noble friend is much mere of a 
courtier ; his tongue is better hung ; .he is v ell .acquainted 
with the motions of tliose who gloze and fawn and bend 
the knee in Courts.” Stung to the quick, Melbourne 
retorted that he knew “of no man. in tlio country who 
could more glozo and flatter and bend the .knee ” than 
Brougham. The, proposed addition was voted, and before 
.the close of the year a Civil List Bdl was ]^>asBed, settling 
;£385,000 a year on her Majesty, .Mr Hume’s motion for 
reducing that grant by X50,000 mustoriug only nineteen 
votes. The remainder of the session was engrossed by 
the affisirs of Canada, which .gave the Queen her first 
insight into some of the curious tactics of pmiy warfare. 

It had loi>g been anauged between the Duchess cf 
Kent and her brothers. King Leopold and the Duke cf 
Coburg, that the Queen shoi^ .marry her cousin. Prince 
Albert of Saxe-Cobuig, and the Prince himself had been 
made acquainted with this jdan from his earliest years. 
When he was ^three years old^his nurse used to prattle to 
him about “ the little M^y Flower,” his destined :bride in 
England. In 1833 Prince .Albert, who was bom in the 
same year as his future wife, luul ^ccmie on a visit to 
England with his father .and with his brother. Prince 
Ernest, and his .handsome face, gentle diepcMtiou, and 
playful humour.had ^produced a favourable impression on 
the .Princess, whq, a few dqys .after his departure, was 
frankly informed by King Leopold of the hqpes which he 
cherished as to her marriage. The Princess’s answer to 
her unolc (7th June 1836) left 'no doubt that her own 
heart was inclined 'to .the scheme. “I have on]y.BOw .to 
beg/you, my dearest uncle, to take caro of the health of 
one 'DOW so dear to lao, land to hike him under yc.ur 
SIKKiial protoation. 1 hope and .trust that all will go on 
prosperously as to this subject, which .is now of such 
importance to me.” The Duchess of Kent had commune 
Gated her .projeots (to Lord Melbourne, and th^y were 
known 'to ixiauy other statesmen, and to persons in 
society ; but the .gossip- of tlcawiig-roomB during the years 
1837-^38 continv^y 'rqpiesenied that the young Queen 
had fallen :in love with Brince This or Xord ^hat, and 
the <fnore imaginatrvo babblers hinted at post-cWscs 
waiting outside Kensington -jChudens^in the nght, private 
marriages, and solortli. 

The Coronation took [place on 28th June 1838, and 
the event served to impress -deeply on the min^ of 
foreij^ jprinces — suitors or ndt— a notion of the 
Britkh^'Sowereign’s exalted and enviable j^ltion. 

No more touching ceremony of the kind had 
over been perform^ in Westminster Abbey. Anne w^as a 
middlesged, married 'woman at the time of her coronation ; 
she waddled and wheexed, and made no m^estic appear- 
ance upon her throne. Mary was odious to her Protestant 
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iuligects, Eliasabeth to those of the uiirefonned religion, 
.«tid both these Queens succeeded to the crown in times 
of general sadness; but the youthful Queen Victoria 
had no enemies except a few Chartists, and the land 
was peaceful and pro^)erous when she began to reign 
over it. The cost of George IV.^s coronation amoiuited 
to jB 240,000; that of William IV. had amounted to 
iso, 000 only ; and in asking £70,000 the Government 
had judged that things could bo done with suitable luxury, 
but wi^out waste. Ike traditional banquet in ‘West- 
minster Hall, with ihe throwing down of the glove by the 
King’s champion in armour, had been dispensed with at 
the coronation of William IV., and it was resolved net to 
revive it. On the Other hand, it was arranged that the 
Sovereign’s procession to ^the Abbey through the streets 
idiould be made a finer show tlian on previous occasions; 
and it dtfew to London 400,000 country visitors. Old- 
fashioned ceremonial aiid acts of humble obeisance seeniiKl 
peculiarly befitting in the case of a young Queen. Lonl 
Melbourne was perfect as he redeem^ the sword cf State 
with a hundred shillings. The Earl of Albemarle, Trea- 
surer of the Household, knelt with a knightly grace to 
present gold nugget of one^^ound’s weight, which the 
Queen was to put into the offertory plate ; and afterwards 
it was with a lordly air that Im scattered among the 
crowds in the aisles handfuls of commemorative medals 
in gold and silver. This item in the proceedings caused 
much turbulent scrimmagtng. Her Majesty’s Judges, in 
their rObes of scarlet and ermine, stretched forth their 
hands with decorous languor to try to seize some of the 
flying mementoes, but of course disdained to stoop and 
pick up anything from the floor ; the Aldermen of London, 
less proud, sprawled over the flags in their furred gowns, 
and grabbed one another by the sleeves in their rude 
scranmle for the pieces. Tito culminating }x>mt of the 
ceremony occurred when, the IMmate having placed the 
crown on the Queen’s brow, the orb and sceptre in her 
two hands, all the peers and peeresses donned their 
coronets, and a deafening acclamation of ** God ‘save the 
Queen” arose, to be repeated again and again, dhile the 
organ pealed forth the National Anthem. When the 
tumult had ’subsided, trains of peers ascended the steps 
of the throne to do their homage — ^first touching the 
crown with the right hand, then bending the knee and 
kissing the Queen’s hand. At former coronations the 
peers had kissed the Sovereign’s cheek, but it had been 
thought right to spare a. ‘young kdy such salutes from 
500 gentfemen. Only one inci&nt, for a moment, marred 
the ceremony. Lord flolle, a large, infirm old man, was 
held up by two t^eers, awd had nearly reached the royal 
footstool when he slipped through the hands of his sup- 
porters, and rolled over and over down the steals, lying 
at the bottom coiled up in his robes. His disaster sent 
a shock through the assemblage. He was kfstantiy lifted 
up, and he tried ^aigam and again to afscend Ihe eteps 
amid dhouts of admiration at his valour. 'The Queen, 
having whispered to Lord Melbourne, rose, leaned forward 
out her 'hund to the aid man, dispensing with 
his touching the crown. Three ambassadors for different 
reasons became objects ctfrgreat interest at the coronation. 
Marshal Soult, WelHugton^s old foe, rooeived a hearty 
popular welcome as a military hero ; Prince Esterhazy, 
'uho represented Austria, dazzled society by bis Magyar 
uniform, which was encrusted all over, even to the boots, 
with ][)oarls and diamonds ; while the Tatkkh ambassador, 
Sarim Effondi, caused much diversion by his bewilder- 
ment at the magnificence of the spectacle presented 
b> his gaze. He was so wonder-struck that he could not, 
walk to his place, but stood as if he had lost his senses, , 
and kept muttering, “ All this for a woman ! ” The 
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glori^^ .S^pPid^Coronation were brought to an appropriate 
ending Ipdl^sorts of popular rejoicings, the most novel 
of whieh was a fair in Hyde Park, where the fun was kept 
up f£^ furious, and noisy, during four days and nights. 

Within a year of the Coronation the Court was brought 
into tmdden disfevour with the country by two events 
of unequal iiuportance, but both exciting. The 
first was the case of Lady Flora Hastings. In ••sedi- 
Febmaiy 1839 this young lady, a daughter of dumUr 
the Marquis of Hastings, and a Maid of Honour 
to the Duchess of Kent, was accused by certain Ladies of 
the BedchamV)er of immoral ccmduct. The charge having 
been laid before Lord Mt*llx)urno, he communicated it to 
Sir James Clark, ^ the Queen’s physician, and the result 
was that Lady Flora was subjected to the indignity of 
a medical examination, which, while it cleared her char- 
acter, seiionsly affected her health. In fact, she died in 
the following July, and it was then discoveied that 
the ]>hy«ioal appearances which first provoktxl suspicion 
against her had been due to enlargement of the liver. 
The Queen’s conduct towards Lady Flora was kind and 
sisterly fimn the beginning to the end of this [Jainful 
business ; but the scandal was made public through some 
indignant letters which the Marchioness of Hastings 
addressed 'to Loi*d Melbourne praying for the punishment 
of her daughter’s traducers, and the general opinion was 
that Lady Flora had been grossly treated at the instiga- 
tion of some private Court enemies. While the 'agitation 
about the affair was yet unap|)eased, the political crisis 
known as the ‘‘Bedchamber Plot” occurred. The Whig 
Ministry had introduced a Bill suspending the Constitu- 
tion of Jamaica ‘because th(' Assembly in that colony 
had refused to adopt the Prisons Act passed by the Im- 
perial Legislature. Sir Roliert Peel moved an amend- 
ment, which, on a division (6th May), was defeated by a 
majority of five only in a House of 583, and Ministers 
theroujion resigned. The Duke of W^ellington was first 
sent for, but he advised that the task of forming an 
Administration shouM be entrusted to Sir Ilobett Peel. 
Sir Rol>ert was ready to form a Cabinet in whicli the 
Duke of Wellington, Lords Lyndhiirst, Aberdeen, and 
Stanley, and Sir James Graham would have sei’ved ; but 
he stipulated that the Mistress of the Robes and the 
Ladies of the Bedehatnbor appowited by the Whig ad- 
ministration should be removed, and to this the Qm*en 
would not consent. On lOth May she wrote curtly that 
the course |irojK)Sed bytWr Robert Peel was contrary to 
usage and ropugnortt to her foelrngs ; the Tory leader thefi 
had to infarm the House of Coimnons that, having failed 
to obt*«n the proof which be desired df her Majesty’s 
confidence, it was inqiossible for him to aewipt office. 
The Ladies of the Bedchamber were so unpopular in 
oonsequenoo of their behaviour to Lady Flora Hastings 
that ike public took alarm at fhc notion that the Queen 
had fallen iifto the hands of an intriguing coterie ; and 
Lord Melbourne, who w^os accused df wiahiti^ to rule 
on the strength of Court favour, resumed office with 
diminished prestige. 

’There can be no doubt that the Queen was badly 
advised in this emergency. Sir Robert Peel could not 
be expected to govern while the <^en fcej^t about her 
I»erson ladies who were related to his political opponents. 
Ono^f the fiedtkairtber ladies was wife of Lord Noruianly, 
the Colonial Secretary, another was sister to Lord Mor- 
pt^tli, the Chief ‘Secretary for Ireland, and the warm 
friendship which the Queen j)roclaimed for these ladies 
was not a reaesurteg thing, constitutionally speaking. 
The Tories thus felt ‘aggrieved ; and the Chartists also 
were so prompt to make political capital out of the affair 
that large numbers were added to their ranks. On 
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14th June Mr Attwood, M.P. for pre- 

sented to the House of Commons a Charti^^ ^tition 
alleged to have been signed by 1,280,000 p^ple. It 
was a cylinder of parchment of about the diameter of a 
3 o;ich-wheel, and was literally rolled up the floor of the 
House. On the day after this curious document had 
furnished both amusement and uneasiness to the Com- 
mons, a woman, describing herself as Sophia Elizabeth 
Guolph Sims, made application at the Mansion House 
for advice and assistance to prove herself the lawful 
child of George IV. and Mrs Fitzherbert; and this 
incident, trumj^ery as it was, added fuel to the disloyal 
flame then raging. 

The year 1839 was one of the most trying through 
which the Queen passed. Going in state to Ascot she 
was hissed by some ladies as her carriage drove on to the 
course, and two peeresses, one of them a Tory duchess, 
were openly accused of this unseemly act. Meanwhile 
some monster Chartist demonstrations were being organ- 
ized, and they commenced on 4th July with riots at 
Birmingham. It was an untoward coincidence that Lady 
Flora Hastings died on 5th July, for though she repeated 
on her deathbed, and wished it to be published, tliat 
the Queen had taken no part whatever in the proceed- 
ings which had shortened her life, it was remarked that 
the ladies who wore believed to have persecuted her 
still retained the Sovereign*8 favour. The riots at Bir- 
mingham lasted ten days, and had to be put down by 
armed force. They were followed by others at Newcastle, 
Manchester, Bolton, Chester, and Macclesfield. 

These troublous events hod the effect of hastening the 
Queen's marriage. There prevailed a feeling that the 
Court was too much under the control of women, 

, and Ministers were anxious to be relieved of 
miirWiv** delicate Te8ix>nsibility of guiding the young 
Queen in domestic matters. Their ix)sition 
towards the Duchess of Kent was one of daily embarrass- 
ment. The Duchess had no officially recognized power, 
but so long as her daughter remained unmarri^ her 
will in the royal household was paramount, and there 
were occasions — as in the Bedc^mber affair — when 
domestic matters trenched to a dangerous extent on 
politics. Lord Melbourne, who had publicly borne the 
odium of the “ Bedchamber Plot,” was in reality very loth 
to be rated as a Court favourite, and his paternal attach- 
ment to the Queen had made him view with concern 
the occurrences which had caused her name to be too 
freely bandied about Accordingly, when he had ascer- 
tain^ that the Queen’s dispositions towards her cousin, 
Prince Albert, wore unchang^, he advised King Leopold, 
through M. Van der Weyer, the Belgian Minister, that 
the Prince should come to England and press his suit. 
The Prince arrived with his brother on a visit to Wind 
aor on 10th October 1839; but he had no idea that 
a 8i)eedy marria^ was to result from this journey. A 
few weeks previously the Queen had written to her 
uncle, and said emphatically that she could entertain no 
project of matrimony for at least four years, and this 
having^ been reported to Prince Albert, he was under the 
impression that the Queen meant to break off their 
engiigemenf^ and that he had been summoned in order 
that a communication to this effect might be made to 
him in the most considerate manner possible. In the 
course of three days, however, he made such good use 
of his opportunities, that he carried his lady’s heart by 
storm. 

He had much improved since his last visit in 1836. 
He was no longer boyish, but tall and handsome, widi 
a look of high intelligence in his clear, blue eyes and 
expansive forehead. On the evening of his arrival the 
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Queen wrote, with significant emotion, to King Leopold : 
“Albert’s beauty is most striking, and he is most amiable 
and unaffected-— in short, very fascinating.” After this 
it is not surprising that on the 14th her Majesty should 
have informed Lord Melbourne that she had made up her 
mind. “I am very glad of it,” answered the Premier 
with fatherly enthusiasm; “the news will be very well 
received, for I hear that there is great anxiety now that 
this thing should bo ; and you will be much more com- 
fortable, for a woman cannot stand alone, whatever her 
position may be.” It was not till the following day that 
Prince Albert hunsclf was apprised of the Queen’s inten- 
tions. The proposal had to come from her, and maiden 
modesty being in conflict with royal etiquette, there was 
a natural timidity in her manner of approaching the 
moment which was to settle her life’s course. The 
Prince had been hunting in the morning, and when he 
returned at noon he was summoned to the Queen’s 
sitting-room, where he found her alone. She began by 
talking on different subjects to gain time. M. Daguerre’s 
invention for taking pictures by sunlight — not yet called 
“photography” — was then a new thing, and some 
daguerreotypes which had been exhibited to the Queen 
that morning lay on the table. Having shown these, she 
s|K)k6 of the great tournament which had lately been 
held at Eglinton Castle and of Lady Seymour, the “Queen 
of Beauty”; then suddenly, after a pause, she said in 
German, with tears in her eyes, “ Could you forsake your 
country for me ? ” The Prince’s answer was to take her 
in his arms, and all ended so happily, that, once more 
writing to her uncle an hour or two later, the Queen 
could say : “ I love him more than I can tell, and I shall 
do everything in my power to render this sacrifice (for 
such in my opinion it is) as small as I can. I think 
—•and Albert approves — tliat we ought to be married 
very soon after Parliament meets, at the beginning of 
February.” 

The Prince, whose influence over the Queen was to be 
exercised in the most l)eneficial manner during a cloudless 
married life of twenty-two years, was a man whose worth 
was never fully known until after his death. Ho seemed 
to have been created on pur{» 08 e for the ixwition to which 
he was called ; he was certainly educate in view of it, 
and this with the most watchful care under the super- 
intendence of a German diplomatist who knew England 
well — Baron Friedrich von Stockmar. Lord Palmerston, 
who never much liked Stockmar, was obliged to confess 
of him : “ He is the only absolutely disinterested man I 
have ever known.” Stockmar was a native of Coburg, 
bom in 1787, and had entered the service of Prince 
Leoi^ld as private physician in 1816, when the Prince 
married the Princess Charlotte. The Princess died with 
her hand clasjxjd in his, and it was owing to his skilful 
treatment that the Prince was enabled to boar the shook 
of a bereavement which seemed likely to crush him. 
Until the Prince became King of the l^lgians Stockmar 
remained his private secretary, controller of his household, 
and his agent in all political negotiations. He was 
thus brought into contact with the leading statesmen of 
Europe, and their unanimous opinio of him was that he 
had no superior among- diplomatists for penetration and 
tact. In 1831 he retired to his home at Coburg; being 
too shrewd to excite Belgian jealousies by residing at his 
master’s court in the capacity of confidential adviser ; but 
Leopold continued to ask his opinion by letter on all 
matters of importance, and be did so as regards Prince 
Albert’s training. 

The bulletins which Btockmar drew up to describe 
the young Prince’s character are examples of psychological 
diagnosis pushed almost to vivisection. Very few young 
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princes’ charnoiers could have borne such treatment But 
Stockmar, knowing what were King Leopold’s wishes, 
ms anxious that Prince Albert should play the imrt 
which Leopold himself would have played had Princess 
Charlotte Uved. Being aware, also, of how difficult the 
position of a Queen’s Consort would be in England, no 
indication as to the Prince’s habits seemed to his German 
mind too slight to be made a note of. Therefore he used 
to write that Prince Albert was sweet-tenipere<l but list- 
less, chivalrous and clever but lazy in studying politics. 
Ho did not care for^ newspapers ; “He says that the 
Au^g^hwrg Gazette is enough for any man’s wants, but 
he does not read even that.” Then the Prince was in- 
different to the society of ladies. “At parties he sits 
talking on art and war with old men, and takes no notice 
of the fair who are pining to dance with him.” Extracts 
from these letters used to be shown to the Queen, and 
it is not certain that Prince Albert’s callousness to the 
fascinations of German ladies constituted a blemish in 
her opinion. But she was sorry that he had no inclination 
towa^s politics; and about a year before her betrothal 
she had hailed it as a piece of good news that the Prince 
had at last begun to read his AugBbarg Gazette with 
proper assiduity. 

ikron Stockmar was sent to England in January 1840, 
as representative of Prince Albert, to settle the treaty 
of marriage, and to make arrangements for the Prince’s 
future household. But now the Court’s quarrel with the 
Tories in 1839 brought disagreeable consequences. The 
Queen’s announcement of her betrothal was read by 
her in the House of Lords on 16th January, and was, 
of course, enthusiastically received. Yet, when the 
Government proposed that Prince Albert should receive 
an annuity of £50,000, amendments wore moved for 
reducing that sum, and the Tories unexpectedly revealed 
themselves as rigid economists. The fault of this lay with 
Lord Melbourne. The proposals of his Government were 
in accordance with precedent, for in the cases of the last 
three Queens-Consort, and in that of Prince Leopold, the 
allowance had l)een £50,000, but the Opposition leaders 
should have l-)een judiciously approached before the motion 
for tlie grant was publicly made. Lord Melbourne liad 
neglc(;ted to consult them, and ho gave oifence to the 
Tories by not describing Prince Albert as a Protestant 
Prince. The Duke of Wellington denounced this omission, 
reviving the old charge that the Ministry were bidding 
for the Irish Catholic vote ; and once more, the suspicion 
about Popery getting abroad, Lord Palmerston was obliged 
to ask Stockmar for assurance that Pritice Allwrt did not 
belong to any sect of Protestants whose rules might prevent 
him from taking tlie Sacrament according to the ritual of tlie 
English Church. He got an answer couched in somewhat 
ironical terms to the effect that Protestantism owed its 
existence in a measure to the House of Saxony, from 
which the Prince descended, seeing that this House and 
that of the Landgrave of Hesse had stood quite alone 
against Europe in upholding Luther and his cause. Even 
this was not considered satisfactory, for certain High 
Churchmen held tliat a Lutheran was a “ dissenter,” and 
that the Prince should be asked to subscrilie to the Thirty- 
Nine Articles. Other uneasy i^eople doubted whether the 
Queen could constitutionally swear at the altar to “ obey ” 
a foreign prince, and wanted to have a special form of 
ttiarriage service com|K)sed for her. 

Much needless jmin was given to the Queen by the 
^^^y tem})er shown in these discussions on the Prince’s 
religion^ and his budget, and more esijecially on those 
concerning his future status as an Englishman. It was 
out of the question that the Prince should receive the 
wtle of King Consort ; but the Queen naturally desired 
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that her *hasband should be placed by Act of Parliament 
in a ^sition which would secure to him precedence, not 
only in England, but in foreign Courts. Lord Melbourne 
sought to effect this by a clause introduced in a Naturaliza- 
tion Bill; but, having mismanaged every detail of the 
business, he found himself obliged to drop the clause on 
the understanding that the Queen sliould confer what 
precedence she pleased by letters patent. This was a 
lame way out of the difficulty, for the Queen could only 
confer precedence within her own realms, whereas an Act 
of Parliament bestowing the title of IVince Consort would 
have made the Prince’s right to rank above all royal im- 
perial highnesses quite clear, and would liave left no room 
for such disputes as afterwards occurred when foreign 
princes cliose to treat Prince Albert as having mere 
courtesy rank in his wife’s kingdom. On the Prince’s 
Annuity Bill the Government sustjiiued a severe defeat. 
An amendment moved by Mr Hume for reducing the 
allowance to £ 21,000 was negatived; but the amend- 
ment of Colonel Sibthorp — a politician of no great rej)ute 
— for making the annuity £30,000, was carried against 
Ministers by 262 votes to 158, the Tories and Radicals 
going into the same lobby, and many Ministerialists 
taking no part in the division. All this mortified Prince 
Albert exceedingly, and gave him a poor idea of the 
wrelcome that awaited him in England. His misgivings 
increased and were mingled with irritation when he 
learned that ho was not to be allowed to appoint his own 
secretary, but must accept the services of Mr Anson, who 
had formerly been Lord Melbourne’s secretary. Ho was 
destined to get on very well with this gentleman, but at 
first ho considered it an affront that a stmngtT should be 
forced upon him, and it required nothing less than the 
heartiness of the public greeting vouchsafed when he 
landed at Dover four days before the wedding to cheer 
him again about his prospects. Lord McllK)urne assured 
him that what had happened was “ only the result of high 
party feeling, and must iK)t lie taken as a mark of personal 
antipathy ” ; and the Duke of Wellington strove to atone 
for Tory ungraciousness by agreeing, and, indeed, advis- 
ing tliat the Prince should be apiKiinted a field-marshal : 
“He must wear a red coat at his wcjdding,” said the 
Duke, “ otherwise the people wxni’t believe he’s English.” 

The Queen’s marriage was sohminized on 10th Feb- 
ruary 1840, in the C/liapel Royal, St JaincH’s. I’he 
Queen was dressed entirely in articles of British manu- 
facture. Her dress was of Spitalfields silk ; her veil of 
Honiton lace ; her ribbons came from (^ov(*iitry ; (^ven her 
gloves had been ma<ie in Lojid<m of J^iiglish kid — a novtd 
thing in days wl on the French had a mono|K>ly in the 
finer kinds of glovc*s. 

From the time of her marriage the Queen began to 
hike a nsally active part in the affiiirs of Static Pre- 
viously, her Ministers had tried to spare her all 
disagreeable and fatiguing business. Death JtMn, 
warrants were not submitted for her signature, 
and though she spent an hour or tw^o every morning 
writing her name on public documents, these w ere sehhun 
read to her, nor did she ask to l^e informed of their con- 
tents. Lord Melbourne saw her every day, whether she 
was in London or at Windsor, and he used to explain all 
current business in a lienovolent, chatty manner, which 
offered a pleasant contrast to the style of his two prii.ci- 
pd colleagues, Lord John Russell and Lord Palmerston. 
Lord John was never a lady’s man. His natural kindli- 
ness was concealed under a somewhat sour air ; the tone 
of his voice was piping and dictatorial. He was always 
in earnest about trifles. Lord Palmerston was a pergi- 
fiffiir. Handsome, affable, well dressed, and cool, there 
was a point of irony in his tone as if he felt he were 
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playing a comedy in talking to the Queen about aerioufi 
things which a girl of her age could not be expected to 
understand, and in asking her for an approval which she 
could not refuse. Lord Melbourne always guarded him- 
self against the presumption of seeming to expect ap- 
proval as a matter of course. The words, “Your 
Majesty,” sounded on his lii>8 much like “My dear,” 
but when the Queen had given assent to his proposals 
he showed the same kind of pleasure as a fond guardian 
who is glad to find his ward in harmony with him. Lord 
Melbourne failed as a party leader, but not as a Queen’s 
Minister, and it may be questioned whether a statesman 
of firmer mould would have succeeded so well as he 
did in making rough places smooth for Prince Albert. 
Lord John Russell and Lord Palmerston were jealous 
of the Prince’s interference — and of King Leopold’s and 
Baron Stockmar’s exercised through him — in State affairs ; 
but Lord Melbourne took the common-sense view that a 
husband will control his wife whether people wish it or 
not. He did not object to the Prince being present 
when he opened his despatch-box before the Queen; 
and, knowing what soreness existed in her Majesty’s 
mind against the Tories, ho strove to mollify the Prince’s 
feelings towards a party who might soon come to office. 
In this he behaved admirably, and he displayed wisdom, 
though the royal {)air hardly appreciated it at the time, 
in desiring that the Queen should retain the Baroness 
Lehzen as her private secretary. The Duchess of Kent, 
after her daughter’s marriage, retired to Ingestre House, 
Belgrave Square, and the Queen gave the Baroness some 
hints that she might retire too on a pension, resigning 
her secretaryshij) to Prince Albert. Lord Melbourne 
thought, however, that the office of private secretary held 
by a prince would seem to tlio puldic too much like a 
secretaryship of State, and would in any case bring the 
Queen’s Consort into relations neither dignified nor agree- 
able with all sorts of people. A great part of a secretary’s 
business consists in writing refusals to im|)ortunate re- 
quests. To confer on Prince Albert every honour that 
the Crown could l)ostow, and to let him make his way 
gradually into public favour by his own tact, was the 
advice which Lord Melbourne gave; and the Prince 
acted upon it so well, avoiding every appearance of in- 
trusion, and treating men of all ]iarties and degrees with 
urbanity, that within five months of his marriage he 
obtained a signal mark of the public confidence. In 
expectation of the Queen becoming a mother a Bill was 
pa»)ed through Parliament providing for the apiK)iiitmcnt 
of Prince Albert as sole Regent in case the Qiu^en, after 
giving birth to a child, died before her son or daughter 
came of ago. 

The Regency Bill had been hurried on in consequence 
of the attempt of a crazy pot-boy, Edward Oxford, tc» 
Atumpta Queen’s life. On 10th Juno 1840, 

onttt the Queen and Prince Albert were driving u]) 
Quwa*a Constitution Hill in an open carriage, when 
^ ^ Oxford fired two pistols, the bullets from which 

flew, it is said, close by the l4ince’s head. Ho was 
airested^ on the spot, and when his lodgings wore searched 
a quantity of powder and shot was found, with the rules 
of a secret society, called “ Young England,” whose mem- 
bers were pledged to meet, “ carrying swoi^s and pistols 
and wearing crape masks.” Those discoveries raised 
the surmise that Oxford was the tool of a widespread 
Chartist conspiracy — or, as the Irish pretended, of a 
conspiracy of Orangemen to set the Duke of CumWland 
on the &rone — and while these delusions were fresh, 
they threw well-disposed persons into a paroxysm of 
loydty.^ Even the London street dogs, as Sydney Smith 
said, joined with O’Connell in barking “Qod save the 


Queen.” For several days, whenever the Queen and the 
IMnce drove out, they were escorted by hundreds of 
ladies and gentlemen on horseback, who served as a 
bodyguard, while large and sympathizing crowds in the 
streets cheered uproariously. Oxford seems to have been 
craving for notoriety; but it may be doubted whether 
the jury who tried him did right to pronounce his 
acquittal on the ground of insanity. He feigned mad- 
ness at his trial, but during the forty years of his 
subsequent confinement at Bt^lam he talked and acted 
like a rational being, and when he was at length released 
and sent to Australia he earned his living there as a 
house painter, and used to declare that he had never been 
mad at all. His acquittal was to be dei)recated as 
establishing a dangerous precedent in regard to outrages 
on the Sovereign. It was always Prince Albert’s opinion 
that if Oxford had l)ecn flogged the attenipt of Francis 
on the Queen in 1 842, and of Bean in the same year, 
would never have been perpetrated. After the attempt 
of Bean — who was a hunchback, really insane — Parlia- 
ment passed a Bill empowering judges to order whipping 
as a punishment for those who molested the Queen ; but 
somehow this salutary Act was never enforced. In 1850 
a half-pay officer, named Pate, assaulted the Queen by 
striking her with a stick, and crushing her bonnet ; he 
w^as sentenced to seven years’ transportation; but the 
judge, Baron Aldorson, excused him the flogging. In 
1869 an Irish lad, O’Connor, was sentenced to eighteen 
months’ imprisonment and a whipping for presenting a 
pistol at tlio Queen, with a petition, in St James’s Paik, 
but this time it was the Queen herself who privately 
remitted the corporal punishment, and she even pushed 
clemency to tlie length of sending her aggi'essor to 
Australia at her own expense. The series of attem})ts on 
the Queen was cl<»8ed in 1882 by ^laclean, who fired a 
pistol at her Majesty as she was leaving the Great Western 
llailway Station at Windsor. He, like Bean, was a genuine 
madman, and was relegated to Broadmoor. 

The birth of the Princess Royal, on 21st November 
1840, removing King Ernest of Hanover from the posi- 
tion of heir-presumptive to the British Oown, 
was a subject of loud congratulations to the Birth of ibe 
people ; and nothing happened after the con- 
finement to give tlio nation a moment’s uneasi- 
ness as to the mother’s health or the baby’s. A scare was 
occasioned at Buckingham Palace, however, when tin* 
little Princess was a fortnight old, owing to the intrusion 
of the celebrated “Boy Jones,” who was found concealed 
under a bed in tlio royal nursery. This disagreeable 
lad, at first suspected of a design to kidnap the Que(‘n’s 
baby, was examined before the Privy Council, but as it 
appeared that he had no evil intent, he was handed over 
to a magistrate to bo imprisoned for three months as a 
vagabond. Jones had a mania for palace - breaking. 
Three times he effected a clandestine entry into tlio 
Queen’s residence, and twice he managed to spend 
several days there. By day he concealed himself in 
cupboards or under furniture, and by night he groiK'd 
bis way into the royal kitchen to eat whatever he cc nld 
find. After his third capture, in March 1841, he c« oily 
boasted that he had lain under a sofa, and listened to 
a private conversation between the Queen and Prince 
Albert. This third time he was not punished, but sent to 
sea, and turned out very well. Indirectly the Boy Jenos 
was the means of doing some good, for he called public 
attention tu the careless attendance, untidiness, and waste 
that prevailed in the royal household. This strength- 
ened Prince Albert’s hands in trying to carry out sundry 
domestic reforms, which were ^ing stoutly resisted by 
vested interests. The royal residences and grounds used 
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to be under the control of four different ofiicialB — the Lord 
Chamberlain, the Lord Steward, the Master of the Horse, 
and the Commissioners of Woods and Forests. Baron 
Stockmar, describing the confusion fostered by tliis state 
of things, said : — 

** Tlie Lord Steward finds the fuel and the hro ; the Lord 
Chamberlain lights it. The Lord Chamberlain pi-ovides the 
lamps; the Lord Stewaid must clean, trim, and light them. 
The inside cleaning of windows belongs to the Lord Chamberlain’s 
department, but the outer parts must be attended to by the Office 
of Woods and Forests, so that windows remain dirty unleas the 
two departments can oonm to an understanding.” 

The Boy Jones had found his way into Buckingham 
Palace because there was no responsible authority to 
which all servants looked for orders ; and if he had been 
a little bolder he might have billet^ himself upon some 
luess in the Palace without anybody being qualified to 
ask him what his business was. Ample as the Queen’s 
income looked in figures, it hardly sufficed to cover 
expoiiditure when no disbursements could be properly 
chocked. Prince Albert, going over the Lord Steward’s 
accounts, once found an item of thirty-five shillings a week 
ft)r “ Bed Hoorn wine.'* After a patient investigation, sulkily 
liindered at every step, he ascertained tliat a certain 
chamber at Windsor had been temporarily used during 
(leorge III.’s reign as a guard-room, and five shillings a 
day had been allowed to provide wine for the officer on 
guard. The chamber had long ceased to bo a guard-room, 
hut the ibiin for wine BtiU figured in tho cellarage 
accounts, and formed one of the jierquisites of a half- 
j»ay officer, who enjoyed the sinecure of under-butler, 
’riiis offic(!r was much shocked when ho was coffered the 
alternative of renouncing his wine money or doing duty 
as butler; and, of course, the sympathies of other 
siiieourists were all on his side. Even after Jones’s 
freak had set all tho world laughing at the misrule of 
tho Palace, it took Prince Albert four years of firmness 
and diplomacy to bring the Queen's home under tho 
(‘indent control of a Master of the Household. This 
was finally done according to a plan of Baron St(x^kmar’s 
in 1845, while Sir Kobert Peel was Premier; and the 
Queen’s Palaces were always from that time such models 
of good management that several foreign iiionarclis 
took pattern by them in reorganizing tlieir own house- 
holds. 

At the general election of 1841 the Whigs returned in a 
minority of seventy-six, and, being at onco worsted in a 
division on the Address, Lord Melbourne re- 
signed. The Queen was affected to tears at 
miaiBity. parting with him. She had experienced nothing 
but kindness at bis hands; and she naturally 
felt some antipathy towards Sir Kobert Peel who suc- 
ceeded him. When tho Queen got te understand Peel’s 
mannerisms, and saw how excellent and genial a man he 
was in the main, she liked him much ; but to have him 
as an adviser after the courtly Melbourne was, at first, 
like exclianging an indulgent guardian for a prosy tutor. 
Peel, on his side, was far from comfortable about the 
reception he was likely to get from Prince Albert. He 
and his Tory friends had begun privately to repent of the 
support they had given to Colonel Sibthorp’s motion for 
reducing the Prince’s annuity, for it had placed them jn 
a position repugnant to the traditions of their party. 
Loming to power in triumph they met with no Bed- 
chamber difficulties. The Whig ladies who had held high 
apiKnntments at (Jpurt resign^, and their places were 
hil^ by others connected with Tory families ; but those 
others did not feel very proud of Colonel Sibthorp, all 

he less so as this gentleman had taken to sin^larizing 
fnmaelf by the most eccentric kinds of motions in Parlia- 
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ment. Prince Albert, perceiving there was embarrassment 
all round, set himself to allay it by exquisite good 
humour. He reireived Peel in a way that champed tho 
latter ; and his magnanimity met with instant reward, for 
one of the Tory Premier’s first acts w-as to propose that a 
Koyal Commission should be appointed to consider tho 
best means for promoting art and science in the kingdom, 
and he nominated Prince Albert as President. This 
^accful proceeding was fully appreciated, and it liad its 
iiiqH>rtanco, as marking out for tho Prince a set of non- 
political duties, which lio ably discharged to the end of 
his life. Ho was a born artist, wbost^ taste for painting 
and sculpture embraced eveiytlung that w’os well done, 
without j)redilet‘tion for any ])articular school ; he was an 
accomplislu'd nuisiitian, too, and took an interest in all 
branelies of science. Tlu? International Exhibition of 
1851, the creation of the Museuin and Science and Art 
Department •4i,t South Kensington, tho founding of art 
schools and picture galleries all over the country, tlu‘ 
s}>read of musical taste, and the fostering of technical 
education, may be attributed, more or less cliriTtly, to the 
Commission of distinguished men w^hich Ix'gan its labours 
under Prince Albert’s auspices. 

The Queen’s second child, the Prince of Wales (see 
Edwari> VTT.), was born on 9th Noveinl)cr 1841. He 
was Imptized in water brought from tin*. Jordan. 

King Frederick William of IVussia cain(‘ to Eng- 
land to bo his 8ir)onsor, and Ids birth ‘‘ filled tlie 
measure of the Queen’s domestic haiqiiiioss,” as 
she said in her sj>eech from the throne at tlie opening of 
the session of 1842. 

It is unnecessary from this point onwards to go seriatim 
through the domestic liistory of tlie rtdgn, wdiich is given 
in the article English HisTouy. At this tiiiu! there was 
much jKilitical unrest at home, and s(‘rious difficulties 
abroad. As regards internal politics, it may be re- 
marked that the Queen and Prince Albert were mucli 
relieved when Peel adopted Free* Trade and repealed the 
Corn Laws, for it closed a dangerous agitation whic h 
gave them much anxiety. When the country was in 
distress, wlien there were bread riots and Ixinkruptcies, 
alarms among laiidUold(irs and levelling nieiiHces in every 
<leinagogue’s mouth, the Qm^en hdt a w^onianly 
repugnance for festivities ; and yet it was unde- 
sirablc that the Court should incur the nqiroach country. 
of living meanly to save money. There was a 
conversation between tho Queen and Sir Bobert P(‘i*l on 
this subject in the early days of the Tory Adniinist.ratifni, 
and the Queen talked of reducing her e.stablishnicnt in 
order that she might give away larger sums in charities. 
“I am afraid the people w^ould only say that your 
Majesty w^as returning them change for their pounds in 
halfiM 3 nco,” answered Peel. “Your Majesty is not jM*r- 
haps awan> that the most unpo])ular jierson in the jiarish 
I is the relieving officer, and if the Queen w^ere to constitute 
herself a relieving officer for all the parishes in tho king- 
I dom, she w(»uld find hv.r money go a very little way, and 
she would i^rovokc more grumbling than thanks.” Pet*! 
added tliat a Sovereign njiist do all things in order, not 
seeking praise for doing one particular thing well, but 
striving to be an examjJo in all respects, even in dinner- 
i giving. To a Queen of twenty-two, W'ith a husband of 
the wiine age, both of whom read the newspapers, and 
wondered whether the vast changes wdiitdi steam and 
electric wires were w orking in tlx; world were not going 
to iiKHiify all ancient notions as to royal duties, such 
advice was not inopportune. 

Meanwhile the year 1842 was ushered in by splendid 
fetes in honour of the King of Prussia, who held the 
Prince of Wales at the font. In tlie spring there was a 
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faacy-dreas ball at Buckingham PjJac^ which remained 
memorable owing to the offence which it gave in France. 
Prince Albert was costumed as Edward 111., the Queen 
as Queen Philippa, and all the gentlemen of ^e Court as 
Knights of Poitiers. The French chose to view this as 
an unfriendly demonstration, and tliere was some talk of 
getting up a counter-ball in Paris, the Duke of Orleans 
to figure as William the Conqueror. In June the Queen 
took her first railway journey, travelling from Windsor to 
Paddington on the Great Western line. The 
Qa 90 tt*M Master of the Horse, whose business it was to 
tinirmih provide for the Queen*s ordinary journeys by 
road, was much put out by this innovation. 
loumty. jjg marched into the station several hours 
before the start to inspect the engine, as he would have 
examined a steed ; but greater merriment was occasioned 
by the Queen’s coachman, who insisted tliat, as a matter 
of form, he ought to make-believe to driva the engine. 
After some dispute, he was told that he might climb on 
to the pilot engine which was to precede the Boyal train, 
but his scarlet livery, white gloves, and wig suffered so 
much from soot and sparks that he made no more fuss 
about his rights in after trips. The run to Paddington 
was Buccesst^ly accomplished, and the motion of the train 
was found to be so pleasant that the Queen readily 
trusted herself to the railway for a longer journey a few 
weeks later, when she paid her first visit to Scotland. 
There the noble scenery and warm-hearted people pleased 
the Queen so well that her resolution of buying an estate 
was formed before she returned to England, and Sir 
James Clark was instructed to make inquiries concerning 
the localities which were most healthy. His report led to 
the Queen’s visiting Balmoral in 1848, and to the pur- 
chase of the Balmoral estate in 1852, and the Queen’s 
diary of her journeys in Bcotland shows what constant 
enjoyment she deriv^ from her Highland home. Seven 
years before this the estate of Osborne had been pur- 
chased in the Isle of Wight^ in order that the Queen 
might have a home of her own. Windsor she con- 
sidered too stately, and the Pavilion at Brighton too 
uncomfortable. The first stone of Osborne House was 
laid in 1845, and the Royal Family entered into posses- 
sion in Sej)tember 1846. 

In August 1843 tlie Queen and Prince All)ert paid a 
visit to King Louis Philippe at tlie Chateau d’Eu. They 
Reimtioat Southampton for Tr^port in a yacht, 

and, as it happened to be raining hard when 
tonign they embarked, the loyal meml>ers of the South- 
«ov». ampton Corporation remembered Raleigh, and 
^ spread their robes on the ground for the Queen 

to ivalk over. In 1844 Louis Philippe returned the visit 
by coming to Windsor. It was tlie first visit ever paid 
by a King of France to a Sovereign of England, and Louis 
PhilipiH) was much pleased at receiving tlie Order of the 
Garter. He said that he did not feel that ho belonged to 
the “ Club ” of European Sovereigns until ho received this 
dtHJoration. The Tsar Nicholas also visited Windsor in 
1 844 (the year in which Prince Alfred, who was to marry 
the Tsar’s granddaughter, was bom). The Queen was 
not niuch struck by the handsome Russian autocrat. She 
wrote that she did not think him clover, as politics and 
military concerns were the only things in which he took 
an interest. 

In 1846 the affair of the “ Spanish Marriages ” seriously 
troubled the relations between the United Kingdom and 
France. Louis Philippe and M. Guizot had planned the 
marriage of the Duke of Montpensier with the Infanta 
^uisa of Spain, younger sister of Queen Isabella, who, 
it was thought at the time, was not likely ever to have 
children. The intrigue was therefore one for placing a 
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son of the French King on the Spanish throne. Lord 
Normanby, British Ambassador in Paris, was instructed 
to deliver to M. Guizot a formal protest based on the 
Treaty of Utrecht and on formal assarances given by M. 
Guizot to Lord Aberdeen ; at the same time the Queen* 
wrote privately to the Queen of the French, Marie Amdfie, 
urging the many objections to the marriage. This letter 
caused Louis Philip{)e to write te his (htug^ter Marie^ 
Queen of the Belgians, as follows : — 

‘‘lam inclined to think that tlie good little Queen was as sony 
to write the letter as I was to read it. But she now sees things 
only through the spectacles of Loid Palmerston, and these distort 
the truth too often. The difference between Palmerston and 
Aberdeen is that the latter wishes to he well with his friends, 
while the former seeks to quarrel with them.” 

The marriage took |dace, but did not yield the political 
results contemplated, for Queen Isabella had children, 
and the Duke of Montpensier wholly failed to win popu- 
larity or influence in Spain. But as to Queen Yictoria’a 
intervention on this question and on others, these words, 
written by Gladstone in 1875, may bo quoted : — 

“ Altliough the admirable arrangements of the Constitution have 
now shielded the Sovereign from personal responsibility, they 
have left ample scope for the exercise of direct and personal in- 
fluence in the whole work of government. . . . The Sovereign as 
compared with her Ministers has, because she is the Sovereign, the 
advautc^ of long experience, wide survey, elevated position, and 
entire disconnexion from the bias of jpaiW. Further, personal 
and domestic relations with the ruling tamilies abroad give open- 
ings ill delicate oases for saving more, and saying it at once more 
gently and more efficaciously tnan could be ventured in the formal 
oorrespondence and rude contacts of Government. We know 
with how much tinth, fulness, and decision, and with how mucli 
tMt and dolicac.y, the Queen, aided by Prince Albert, took a prin- 
cipal part on behalf of the nation in the painful question of the 
Spanish Marriages." 

The year 1848, which shook so many Continental 
thrones, left that of the United Kingdom unhurt. Revolu- 
tions broke out in Paris, Vienna, Berlin, Madrid, Rome, 
Naples, Venice, Munich, Dresden, and Budapest. The 
Queen and Prince Albert were affected in many private 
ways by the events abroad. Panic-stricken princes wrote 
to tliem for political assistance or pecuniary aid. Louis 
Philippe came to the shores of England almost destitute, 
and the Queen employed Sir Robert Peel as her inter- 
mediary for providing him with money to meet his im- 
mediate wants. Subsequently Claremont was assigned 
to the exiled Royal Family of Franco as a residence. 
During a few weeks of 1848 Prince William of Prussia 
(afterwards German EmiKjror) found an asylum in 
England. 

In August 1849 tlie Queen and Prince Albert accom- 
panied by the little Princess Royal and the Prince of Wales 
|)aid a ^d8it to Ireland, landing at the Cove 
of Cork, which from that day was renamed 
Queenstown. The reception was enthusiastic, 
and so was that at Dublin. “ Such a day of jubilee,” wrote 
“such a night of rejoicing, lias never been 
behold in the ancient capital of Ireland since first it arose 
on the banks of the Liffey.” The Queen was greatly 
pleased and touched. She said in her diary : “ It was a 
wonderful and striking scene, such masses of human 
beings, so enthusiastic, so excited, and yet such perfect 
order maintained — ^a never-to-be-forgotten scene when one 
reflected how lately tlie country had been in open revolt 
and under martial law.” The project of establishing a 
royal residence in Ireland was often mooted at this time, 
but the Queen’s advisers never urged it with suflSicient 
warmth. There was no repugnance the idea on the 
Queen’s part, but Sir Robert Peel thought unfavourably 
of it as an “empirical ” plan, and the question of expend 
was always mooted as a serious consideration. I^astly, it 
had to be borne in mind that the Queen, becoming an 
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Irish landowner, would have to do as other landowners 
<lid--*that is, exact fair rents — and submit to the conse- 
quent odium of ordering evictions when rents were not 
paid. The scheme was never exactly rejected, but it was 
^in and again dielved. There is no doubt that the 
absence of a royal residence in Ireland was felt as a slur 
upon the Irish people in certain circles. 

During these years the Queen’s family was rapidly 
becoming larger. Princess Alice (afterwards Grand 
Duchess of Hesse) was bom on 25th April 1843 ; Prince 
Alfred (afterwards Duke of Edinburgh and Duke of Saxo- 
Coburg and Gotha) on 6th August 1844 ; Princess Helena 
(Princess Christian) on 25th May 1846; Princess Louise 
(Duchess of Argyll) on 18th March 1848; and Prince 
Arthur (Duke of Connaught) on 1st May 1850. It was 
in this same month, and while the Queen was still in 
delicate health, that — as we have mentioned — the lunatic 
P^te assaulted her Majesty. This event made the Queen 
iU, and was the indirect cause of Sir Robert Peel’s 
death. Returning from Buckingham Palace, where ho 
had called to inquire after the Queen’s health, his horse 
stumbled on Constitution Hill, threw him heavily, and 
fell upon him (29th June). Peel died on 2nd July, and 
the Queen was for a time inconsolable. Baron Bunsen 
wrote: “The Queen’s grief is excessive. She is in a 
constant flood of tears, and with the greatest diffi- 
culty could be prevailed upon to hold the Levine, which, 
having been fixed for this day [3rd July], could not be 
put off.” 

The idea in which the Exhibition of 1851 originated 
was in keeping with the religious tolerance and with the 
large-minded views of human progress which 
Albert always evinced. The idea was 
^ti8Sh his own, but he had to work for its realization 
against an extraordinary outburst of angry ex- 
postulations. Every stage in his project was combated. 
In the House of Peers, Lord Brougham denied the right 
of the Crown to hold the Exhibition in Hyde Park; in 
the Commons, Colonel Sibthorp prophesied that England 
would be overrun with foreign rogues and revolutionists, 
who would subvert the morals of the people, filch their 
trade secrets from them, and destroy their faith and 
loyalty towards their reli^on and their Sovereign, Prince 
Albert was President of the Exhibition Commission, and 
every post brought him abusive letters, accusing him, 
as a foreigner, of being intent upon the cormption of 
England. Ho was not the man to be balked by talk 
of this kind, but quietly persevered, looking always to 
the probability that the manufacturing power of Great 
Britain would be quickened by bringing the best manu- 
factured products of foreign countries under the eyes of 
the mechanics and artisans. The artistic sense was at 
this time almost wholly wanting among the English 
people. One day the Prince had a conversation with a 
great manufacturer of crockery, and sought to convert 
him to the idea of issuing sometliing better than the 
eternal willow-pattern in white with gold, red, or blue, 
which formed the staple of middle and lower class domes- 
tic china. The manufacturer held out that new shapes 
and designs would not be saleable ; but he was induced 

try, and he did so with such a rapid success that a 
revolution in the china cupboards of England was accom- 
plished from that time. A great difficulty in regard 

the architecture and cost of the proposed Exhibition 
building was most happily overcome when Mr Joseph 
Paxton, head gardener on the Duke of Devonshire’s estate 
at Chatsworth, suggested that the building should be 
^de throughout of glass and iron on the model of a 
^nservatory. The first column was set up on 26th 
September 1850, and the Exhibition was opened by 


the Queen on Ist May 1851. The Exhibition provi^d 
in every way a colossal success. It remained open 138 
days, and was visited by 6,007,944 persons, an average 
of 43,536 each day. The surplus, after all expenses liad 
been paid, amounted to £150,000, and this sum was 
spent on establishing and endowing the Museum at 
Bouth Kensington, and on the purchase of land in the 
neighlK)urhood. 

In 1852 occurred the incident of Lord Palmerston’s dis- 
missal from the office of Foreign Secretary. On 2nd 
December 1851, Prince Louis Napoleon struck Queen 
his coup d'Stat which destroyed the French Re- mud Lord 
public. Lord Palmerston expressed his approval Primer- 
of the Prince’s action, taking a very shrewd view 
of the condition to which France had been reduced by 
the conflict of Pretenders and })artieR, and he was dis- 
missed from his |)OBt as Foreign Secretary in consequence. 
The circumstances, which have boon told in detail in 
Sir Theodore Martin’s Life of the FHnce Coueoriy arc of 
extreme interest for the light they throw on tlio Queen’s 
very proper estimate of her constitutional position and 
authority. At this date, and earlier. Lord Palmerston 
was not persona grata at Court. ITis Anglo-Irish 
nature was not sympathetic with the somewhat formal 
character and German training of Prince Albert; and 
his views of Ministerial independence were not at all in 
accord with those of the Queen and her husband. Al- 
ready in 1849, b, jyropos of the Hungarian crisis, the 
Queen had to renund her Foreign Secretary that his 
despatches must pass through the hands of th(} Prime 
Minister, Lord John Russell, and Palmerston assented, 
and promptly and repc^atodly disobeyed. A year later, 
on 12th August 1850, tlie Queen w'rote to Lord John 
Russell the following important memorandum, which was 
communicated to the Foreign Secretary at the time, and, 
after his dismissal, was road by the Prime Minister in the 
House of Commons (3rd February 1 852) : — 

“ OsiumSB, \2,th Augu$t 18B0. 

“With reference to this conversation about Lord Palmerston 
which the Queen had with Loid John Russell the other day, and 
Lord Palmerston’s disavowal that he ever intcndtMl any disresnetjt 
to her by the various neglects of which she has had so long and so 
often to conqdain, she thinks it right, in order to avoid any mis- 
takes for the future, to explain what it is she expects I'roin the 
Foreign Socjretary. 

“ She requires — 

“ 1. That he will distinctly shilc what lie proposes in a given 
cose, in older that the Queen may know as distinctly to what she 
has given her royal sanction. 

“2. Having given her sanction to a inoasure, that it b<* not 
arbitrarily altered or modified by tlic Minister. Such an act slio 
must rcgaid as failing in sincerity to the (hown, and justly to be 
visited by the exeroiso of her constitutional right of dismissing 
that Minister. She expe,c1-s to be kej>t infonned of what passes 
between him and tlie Foreign Ministcjrs, belbrc iniptnlant decisions 
are taken, Iwiscd iqsm tliat inteivourse. ; to receive the foreign 
desjiatclies in good time, and to have the drafts for her apj)roval 
sent her in suflicient time to make hei-self acquainted with their 
contents before they must be sent off. The Queen thinks it 
licst that Lord John Russell should show this letter to Lord 
Palmerston." 

The offence of the Foreign Secretary at the time of the 
coup (VHat was tliat he had, of his own initiative, given 
assurances to Naiioleon’s Ambassador, Count Walewski, 
which were not in accord with the views of tlie Cabinet 
and with the “ neutrality wliich had boon enjoine<i ” by 
the Queen. The Prime Minister was justifiably annoyed, 
the Queen was rightly angry, and Lord Palmerston left 
the Foreign Office in disgrace— only, however, to come 
back as Prime Minister three years later. 

The death of the Duke of Wellington in 1852 deeply 
affected the Queen. The Duke had acquired a jiosition 
above parties, and was the trusted adviser of all statesmen 
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and of the Court in emergencies. The Queen sadly needed historical Chateau of Versailles was refurnished for her 
such a counsellor, for Prince Albert’s position was one full residence. 

of difficulty, and party malignity was continually putting The Queen's family life was a most happy one. Two 
wrong constructions upon the advice which he gave, and more children had been bom to the royal pair since 
imputing to him advice which he did not give. < Prince Arthur’s (the Duke of Connaught’s) birth 
During the Corn Law agitation odcnce was j in 1850, Prince Leopold (Duke of Albany) on 
o/VJi- taken at his having attended a deljate in the ; 7th April 1853, and on 14th April 1867 their 

Ungton: House of (Jommons, the Tories declaring that he last child, the Princess Beatrice (Princess Henry 

Prince^ lutd gone down to overawe the House in favour of Battenberg), bringing the Royal Family up to nine — 

position. Peel’s measures. After Palmerston’s enforced four sons and five daughters. Loss than a year after 
resignation, there was a new and more absuid Princess Beatrice’s birth her Majesty’s eldest daughter, 
hubbub. Napoleon’s destruction of the Republic, and the Princess Royal, was married to Prince Frederick 
his proscription of all the leading statesmen, generals, William of Prussia, who was destined to reign too short 
and writers of France, seemed an odious act to the British a time over the German empire as Enij)oror Frederick, 
people, and yet they were ready to clamour against Prince Of this marriage, as of the others in the Royal Family, it 
Albert for having reconirnend(Hl the punishment of the may bo said that the first consideration which the Queen 
British Minister who had given his sanction to this act. always took into view was the domestic welfare of her 
Finally, when the difficulties with Russia arose wdiich led j children. Although the circle of choice was restricted to 
to the Crimean war, the Prince was accused by the j>eace j Protestant — or, at least, non-Catholic -houses there were 
party of wanting war, and by the war party of plotting ! princes and princesses enough in Europe whose alliance 
8urrend(ir ; and it came to be publicly rumoured that the ' could have boon recommended as ofToring solid political 
Queen’s husband had been found conspiring against the < advantages ; but to the honour of the statesmen who 
State, and haR l)eori committed to the Tower. Some said j advised the Crown, they did not attempt to thwart the 
that the Queen had been arrested too, and the Prince •' Queen’s inclinations, or those of her children, by adducing 
wrote to Stockrnar : ** Thousands of people surrounded | reasons of State for or against such and such a marriage, 
the Tower to see the Queen and me brought to it.” Tin's | As one royal betrothal after another came to be an- 
gave infinite pain to the Queen, and at length she , nounced in Parliament, it was always enough for the 
wrote to Lord Aberdeen on tlie subject. Eventually, on | Minister of the day to say that the young people loved 
3l8t .lanuary 1854, Lord John Russell took occa.sion to I each other. The Queen’s children all had an excellent, 
deny most emphatically that Prince Albert interfered if strict, bringing-up. Their masters and governesses 
unduly with foreign affairs, and in both Houses the were chosen with care, and their father himself siiper- 
stiitosmen of the two parties delivered feeling panegyrics i intended their education with an unceasing vigilance, 
of the Prince, asserting at the same time his entire con- ! At Balmoral and Windsor the (^iJourt lived in virtual 
stitutional right to give private advice to the Sovereign I privacy, and the Queen and the Prince Consort saw 

oil matters of State. From this time it may be said that | much of their children. Countless entries in the 

Prince Albert’s position was established on a secure foot- j Queen’s diaries testify to the anxious affection witli 
ing. He liad declined (1850) to accept the post of I which the progress of each little member of the house- 
Commaiider-in-Chief at the Duke of Wellington’s sugges- hold was watched. 

tion, and he always refused to lot himself Iw placed in The next marriage after the Princess Royal’s was that 
any situation wliich would have modified over so slightly , of the Princess Alice to Prince Louis (afterwards Grand 
his proper relations with the Queen. The Queen was Duke) of Hesse-Darmstadt in 1862. In 1863 
voi’y anxious that he should receive the title of “King . the Prince of Woles married the Princess 

Consort,” and that the crown should be jointly lK>me as , Alexandra of Denmark. In 1866 the Prin- * * 

it was by William ITT. and Mary ; but he himself never ' cess Helena became the wife of Prince Christian of 
spoke a word for this arrangement. It was only please Schleswig-Holstein; and in 1871 the Princess Louise 
the Queen that he consented (1859) to change his title to ! was wedded to the Marquis of Lome, eldest son of 
that of Prince Consort, and he only did this when it was the Duke of Argyll. In 1874 Prince Alfred, Duke of 
manifest that statesmen of all parties approved the , Edinburgh, married Princess Marie Alexandrovna, only 
change. daughter of the Tsar Alexander II. The Duke of Coii- 

For the Queen and Royal Family the Crimean war naught married in 1879 the Princess Louise of Prussia, 
time was a very busy and exciting one. Her ^Majesty daughter of the soldier-prince Frederick Charles; and 
IHuvsonally suj)orintended the coniiiiitteos of ladies , in 1882 Prince Leopold, Duke of Albany, wedded the 
Vrimeaa organized relief for the wounded ; she Princess Helen of Waldeck-Pjn'mont. Finally came the 

helped Miss Florence Nightingale in raising : marriage of Princess Beatrice in 1885 with Prince Henry 
bamls of trained nurses ; she visited the crippled of BatUmberg. 
soldiers in the hospitals, and it was through her resolute On the occasion of the coming of age of the Queen’s 
complaints of the utter insufficiency of the hospital ac- sons and the marriages of her daughters Parliament made 
commodation that Notley Hospital was built. The dis- | provision. The Prince of Wales, in addition to the 
tribirtioii of medals to the soldiers and the institution of ; revenues of the Duchy of Cornwall, had £40,000 a year, 
the Yictoria Cross (February 1857) as a reward for in- j the Princess £10,000, and an addition of £36,000 a 
dividual instaiices of merit and valour must also be noted | year for their children was granted by Parliament in 
among the incidents which occuinod the Queen’s time and ' 1889. The Princeas Royal received a dowry of £40,000 
thoughts. In 1855 the Emperor and Empress of the and £8000 a year for life, the younger daughters £30,000 
French visited the Queen at Windsor Castle, and the and £6000 a year each. The Dukes of Edinburgh, Con- 
same year her Majesty and the Prince Consort paid a naught, and Albany were each voted an income of 
visit to IWs. An International Exhibition had been £15,000 and £10,000 on marrying. All these grants 
ojKjnod ill the French capital, although the times were were voted under the conditions of the general financial 
not very propitious for such a thing. The Queen was j settlement accepted by Parliament at the beginning of 
splcTulidly received ; the fortifications of Paris on the side j the Queen’s reign, and according to which certain Crown 
where she entered were masked with flowers, and the lands were transferred to the nation. In providing for 
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the Qtteen’e children Parliament simply fulfilled a 
contract. 

The dispute with the United States concerning the 
Trmt a&ir of 1861 will always be memorable for the 
part played in its settlement by the Queen and 
The the Prince Consort. In 1861 the accession of 
Civ/nSSr. Abraham Lincoln to the Presidency of the 
’ United States of America caused the Southern 
States of the Union to revolt, and the sanguinary War of 
Secession began. The sympathies of the United Kingdom 
-would have gone naturally with the Northern against the 
slave-holding States, --d)ut various reasons induced Great 
Britain to look coldly on the struggle. Among the upper 
classes indeed a very bitter feeling towards America had 
been engendered by the reckless praises which demagogues 
bestowed on republican institutions, and this feeling blazed 
out furiously when in November 1861 the British West 
India steamer Trent was boarded by a vessel of the 
Federal Navy, the San Jacinto^ and Messrs Slidell and 
Mason, Commissioners for the Confederate States, wlio 
were on their way to England, w^ero seized. The British 
Government were on the i3oint of demanding re|)aration 
for this act in a peremptory manner which could hardly 
have meant anything but war, but the Queen and her 
husband insisted on drafting a des^iatch w’hich gave the 
American Government an opportunity Ut concede the 
surrender of tlie prisoners without humiliation. 

The year 1861 was the saddest in the Queen’s life. On 
16th March her mother, the Duchess of Kent, died, 
and on 14th December, while the dispute 
America about the IVent affair was yet 
Couaori.^ unsettled, the Prince Consort breathed his last 
at Windsor. Nobody could have suspected that 
he was so near his end. He was in the flower of man- 
hood, he seemed to be strong and full of animal spirits. 
But in the autumn his constitution suddenly gave way, 
and he caught a cold which he could not shako off. One 
of his last journeys was to Cambridge to see the Prince 
of Wales, and his last actual appearance in public was 
when he reviewed the Eton College Kifle Corjis in the 
Home Park at Windsor in the last week of November. 
On the Sunday before his death, while the Royal Family 
were at church, he lay at home on a sofa while the 
Princess Alice sang hymns to him. He closed his eyes 
with a serene expression, and after some minutes of 
silence said, “1 am full of happy thoughts.” Tn the 
course of the week symptoms of gastric fever declared 
themselves, and he died on 14th December. 

His death left a void in the Queen’s life which nothing 
could over till. She kept the memory of her wedded life 
and the lost Prince ever before her. She built at Frog- 
more a magnificent mausoleum where he and she might 
Ihj buried. The anniversary of the Prince’s death was 
regularly kept as a day of prayer. Statues and memorials 
sprang up on all sides. Of these the most conspicuous 
were the Albert Hall (1867) and the Albert Memorial in 
Hyde Park (1876). The Albert Medal also (1866) was 
established as a decoration in reward for gallantry in 
saving life. 

The new decorations instituted during the Queen’s 
reign may here be noted: The Victoria Cross (1856), 
Order of the Star of India (1861), Royal Order of 
Victoria and Albert (1862), Imperial Order of Crown of 
India (1878), Order of the Indian Empire (1878), Royal 
Red Cross (188J1), Distinguished Service Order (1886), 
and the Royal Victorian Order (1896). 

A new ei)och in the constitutional history of the United 
Kingdom was opened wdth the Prince Consort’s death. 
When he died the controlling power of the Crown fell 
temporarily into comparative abeyance. The Queen in 


A, Q U E E N 679 

her deep affliction retired for several years into almcst 
complete privacy. Never again during her reign did tlie 
Queen live in London, and Buckingham Palace 
was only used for occasional visits of a few ©/ the ‘ 
days. For a time she was naturally diffident Prince of 
of exercising her full authority in Htate affairs, 
though as the years passed her personal influence Ihumiucj 
more felt, and for the last ten years of her reign she vas 
recognized as the most experienced statesman in Euro[)e. 
Ho long as Lord Palmerston lived the inconveniences of 
the Queen’s temporary withdrawal were not much felt, 
but Palmerston himself foresaw that mischief might .s( me 
day arista if party conflicts should come to he fought out 
without tho restraints which constitutional monarchy is 
intended to im^KWo. At tho time of tho Prince’s <leath 
the Prince of Wales was in his twenty-first year. He had 
sjKjnt several terms at each of tho two Universities of 
Oxford and Cambridge, and ho had already travelled 
much, having visited most of Euroije, Egy]»t, and 
the United Htates. His marriage was solemnized at 
Windsor on 10th March 1803. The Queen witnessed the 
wedding from the )>rivate pew or box of Ht George’s 
Chajx)!, Windsor, but she wore tho det^p inoni ning which 
she was never wholly to jnit oft’ to the end of her life, 
and she took no jmrt in the festivities of the wedding. 

I Tn January 1864 a son was born to the Prince of Wales, 
and was chnstoned Albert Victor after both his grand- 
I j)arents. 

In 1866 the Austro-Prussian war broke out, and many 
short-sighted people were tempted to side with France 
when, in 1867, Napoleon 111. sought to obtain 
a “moral compensation” by laying a claim to 
the Duchy of Luxemburg. A conference met 
in London, and tho difficulty was settled by 
neutralizing tho Duchy and ordering the evacuation of 
the Prussian trooj)S who kept garrison there. But this 
solution, which averted an imminent war, was only arrived 
at through Queen Victoria’s personal intercession, in the 
words of a French wrian : — 

“Tin* Queen wrote l»oth to the King of Pnissia and to the 
' Emperor Napoleon. Her letter to tlu» eiiij)eror, pervaded with 
tho religious and almost luystio sentiments whi(!h j)rcdoniiimto in 
: the Queen's mind, isirticularly siiiec tin*, death of Prince Albert, 
seems to have made a deep imnression on the Sovereign who, 
amid tho struggles of polities, luiu never completely repudiated the 
philanthropic theories of his youth, and who, on tho hattlefield 
of Solferino, covered with the dead and W’ouiKled, was seized with 
ail unspeakable horror of w*ar,” 

During Disraeli’s two Premiorships (1868 ; 1874-80) 
it has been said with some justice that the parts of 
Sovereign and Minister became often inverted, 
that Disraoli reigii(*d and the Qncen govern(*d. 
i Disraeli, at all events, rightly thought that tlm 
I Queen ought to be a powder in the State. His 
! notion of duty- at onci5 a loyal and chivalrous one — was 
I that he was obligiid to givti tho Queen the best of his 
I advic(*,, but that the final decision in any course lay with 
i her, and that once she had decided ho was bound, wliat- 
! ever might be his own opinion, to stand up for her dec’isifm 
I in public. The Queen, not unnaturally, came to trust 
' Disraeli ini])licitly, and she frequently showed her friend- 
ship for him. At his death she paid an exce])tional 
tribute to his “dear and honoured memory” from his 
i “grateful and affectionate Sovertdgn and friend.” I’o 
something like this iX)sition L<;rd Salisbury after 1886 
succeeded. A somewhat different conception of the 
Sovereign’s functions was that of Disraeli’s great 
rival, Gladstone, who, though his resix^ct for the 
person and office of tho Sovereign was unbounded, not 
only ex|iect(sd all people, the Queen included, to agree 
with him when he changed his mind, but to become 
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suddenly enthnriastic about his new ideas. The Queen 
consequently never felt safe with him. Nor did like 
his manner — ^he spoke to her (she is believed to have said) 
as if she was a public meeting. The Queen was opposed 
to the Disestablisliment of the Irish Church (1869) — the 
question which brought Gladstone to be Premier, and 
though she yielded with good grace, Gladstone was 
fretful and astonished because she would not pretend to 
give a hearty assent to the measure. It happens that this 
matter of Irish Disestablishment is one of the few political 
questions in the second half of the Queen’s reign in regard 
to which we have a definite published record of her 
opinions and actions. The Life of Arehhithop Tail 
contains a deeply interesting correspondence between the 
Queen and the Primate on the line to be taken with 
regard to the second reading, in the House of Lords, of 
the Government Bill; a correspondence which it is im- 
possible to read without renewed admiration for the 
jioUtical wisdom, as well as the high religious character, 
of the Sovereign. The Bill had |)assed the House of 
Commons; it seemed certain that the House of Lords 
would reject it, and the Queen, like the Archbishop, was 
deeply desirous that a conflict between the two Houses, 
resulting in a long and bitter agitation in the country, 
should not take place upon a religious question. Her 
Majesty commanded the Archbishop to confer with Glad- 
stone, with a view to coming to some agreement as to 
the limits of disendowment ; and then, after a meeting 
of paors had decided (Lord Salisbury dissenting) to opiioso 
the second reading of the Bill, she endeavoured, through 
the Archbishop, to modify this decision, and to persuade 
the Lords to bo content with improving the Bill in Oom- 
mittco. Through her secretary. General Grey, the Queen 
pointed out that she had not concealed from Gladstone 
“how deeply she deplored his having felt himself under 
the necessity of raising the question, and how apprehen- 
sive she was of the possible consequences of the measure ; 
but, when a general election had pronounced on the 
principle, when the Bill had been carried through the 
House of Commons by unvarying majorities, she did not 
see what good could be gained by rejecting it in the 
Lords. Later, when through the skilful diplomacy of 
the Primate the Lords had passed the second reading by 
a small but sufficient majority (179 to 146), and after 
various amendments had been adopted, the Queen herself 
wrote : — 

“The Quoon ... is veiy sensible of the pnidenoe and, at the 
same time, the anxiety fur the welfare of the Irish Establisliment 
which the Archbishoi) has manifested during the course of the 
debates, and she will he very glad if the amendments which have 
been adopted at his suggestion load to a settlement of the ques- 
tion ; but to effect this, concessions, the Queen believes, will have 
to bo made on hoih sides. The Queen must say that slie cannot 
view without alarm possible consequences of another year of 
agitation on the Irish Church, and she would ask the Arenbishop 
scrioiwly to consider, in case the concessions to which the Govom- 
rnent may agree should not go so far as ho may himself wish, 
whether the postponement of the settlement for another year may 
not be likely to result in worse rather than in better terms for the 
Ohuroh. The Queen trusts, therefore, that the Archbishop will 
himself consider, and, as far as he can, endeavour to induce the 
others to consider, any concessions that may be offered by the 
House of Commons in the moat conciliatory spirit.” 

The correspondence of which this letter forms a part 
is one of the few published witnesses to the Queen’s 
careful and active interest in home politics daring the 
latter half of her reign ; but it is enough to prove how 
wise, how moderate, and how steejmd in the spirit of the 
Constitution she was; how she disliked the premature 
raising of vital issues, and how at the same time she 
recognized the truth that^ when the country had definitely 
declared its will at a general election, it would be the 
height of unwisdom not to give effect to that decision. 
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Another instance is that of the County Franchise and 
Bedistribution Bills of 1884-85. There, again, a conflict 
between the two Houses was imminent^ and the Queen’s 
wish for a settlement had considerable weight in bringing 
about the curious but effective conference of the two 
parties, of which the first suggestion, it is believed, was 
due to Lord Bandolph Churchill. 

Towards the end of 1871 the shadow of a great mis- 
fortune hung threateningly over the country and the 
Queen. In November the Prince of Wales was 
attacked with typhoid fever; on 8th December, 
after making good progress, he had a severe 
relapse, and for many days his life was in immi- 
nent danger. The blackest moment was just before 14th 
December, the tenth anniversary of the Prince Consort’s 
death; but that day the improvement began, and bis 
Iloyal Highness’s recovery was assured. The intense 
excitement and sym^tathy of the whole people greatly 
touched the Queen, who gave full expression to her 
gratitude in a letter to her subjects, written on 26tb 
December. “ Their sympathy,” she wrote, “ has made a 
deep and lasting impression on her heart which can never 
be effaced. It is, indeed, nothing new to her, for the 
Queen hod met with just the same sympathy when, just 
ten years ago, a similar illness remov^ from her side the 
mainstay of her life, the best, wisest, and kindest of 
husbands.” The sympathy thus nobly recognized found 
extraordinary expression two months later, on 27tli 
February 1872, when the Queen and the Royal Family 
wont in state to St Paul’s to return thanks for the Prince’s 
recovery. 

In 1876 a Bill was introduced into Parliament for con- 
ferring on the Queen the title of “Empress of India.” 
It met with much opposition, and Disraeli was 
accused of ministering simply to a whim of 
the Sovereign, whereas, in fact, the title was 
intended to impress the idea of British suzerainty 
I forcibly upon the minds of the native Princes, and upon 
I the population of Hindustan. The Prince of Wales’s 
I voyage to India in the winter of 1875-76 had brought the 
heir to tlio throne into personal relationship with the 
great Indian vassals of the British Crown, and it was felt 
that a further demonstration of the Queen’s interest in 
her magnificent dependency would confirm their loyalty in 
face of the many insidious attempts made to subvert it. 

The Queen’s private life during the decade 1870-80 
was one of quiet, broken only by one great sorrow when 
the Princess Alice died in 1878. In 1867 her 
Majesty had started in authorship by publishing 
The Early Daye of the Prince Consort^ com- 
piled by General Grey ; in 1869 she gave to the world 
her interesting and simply-written diary entitled Acaves 
from the Jowmal of our Life in ilu Highlands^ and in 
1874 appeared the first volume of The Life and Lett^e 
of the Prince Consort (2nd vol. in 1880) edited by Sir 
Theodore Martin. A second instalment of the Highland 
journal appeared in 1885. These literary occupations 
solaced the hours of a life which was mostly spent in 
privacy, although the Queen regularly transacted all the 
State business incumbent on her, and on occasions 
appeared in public ceremonies or inaugurated institutions 
of public usefulness. A few trips to the Continent, in 
which the Queen was always accompanied by her youngest 
daughter, the Princess B^trice, brought a little variety 
into the home-life, and aided much in keeping ujp the 
good health whidi the Queen ei^oyed almost uninter* 
ruptedly. So far as public ceremonies were concerned, 
the Prince and Princess of Wales were now coming for- 
ward more and more to represent the Royal Family. 
People noticed meanwhile that the Queen had taken a 
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groat affection fot her Scottii^ manservant, John Brown, 
who had been in her service since 1849 ; she made him 
her constant personal attendant, and looked on him more 
as a friend than as servant, '^en he died in 1883 the 
Queen’s grief was intense. 

From 1880 onwards Ireland almost monopolized the 
field of domestic politics. The Queen felt groat personal 
reluctance to sanction Gladstone’s Home Kule ixilicy; 
but she observed in public a constitutional reticence on 
the subject. In the year, however, of the Crimes Act^ 
1887, an event to<^ place which was of more intimate 
personal concern to the Queen, and of more attractive 
import to the country and the Empire at large. 
j^bii fiftieth anniversary of 

“ her Majesty’s accession to the throne, and on 
the following day, for the second time in English history, 
a great Jubilee celebration was held to commemorate so 
happy an event. Relieved from the danger of a break- 
up of the United Kingdom, favoured by a summer of the 
most exceptional brilliancy and beauty, encouraged by the 
state of general peace which prevailed over the world, the 
country threw itself into the celebration with unchecked 
enthusiasm ; large sums of money were everywhere sub- 
scribed ; in every city, town, and village something was 
done both in the way of rejoicing and in the way of 
i^stablishing some }iermanent memorial of the event. In 
London the day itself was kept by a solemn service in 
Westminster Abbey, to which the Queen went in state, 
surrounded by tlie most brilliant, royal, and princely 
escort that had ever accompanied a British Sovereign, and 
(iheered on her way by the ap])lausoof hundreds of thousands 
of her subjects. Around her carriage rode her sons and 
sous-in-law, and some of her grandsons, conspicuous among 
thorn being the noble figure of the ill-fated Crown Prince, 
afterwards the Eini>oror Frederick, with his son, after- 
wards the Emperor William II. Waiting to receive her 
Majesty in the Abbey were the ambassadors and ministers 
of all nations, the peers and the peeresses, the members 
of the House of Commons, the judges, the most dis- 
tinguished officers of both services, and a multitude of all 
that was eminent in every branch of the national life, wliile 
grouped together and gazed upon by every eye stood a 
representative body of the Indian princes. In one of 
those touching letters to the nation which she wrote so 
naturally and so well the Queen three days afterwards 
addressed the Home Secretary : — 

** Windsor Castle, 2 UhJune , 

“ I am anxious to express to my people my warm thanks for the 
kind, and more than kind, reception I met with on going to, and 
returning from, Westminster Abbey, with all my children and 
grandchildren. The enthusiastic reception I met with then, as well 
as ou all these eventful days, in London as well as in Windsor, on 
the occasion of my Jubilee, has touched me most deeply. It has 
slmwn that the labour and anxiety of fifty long years, twenty-two 
of wliich 1 spent in unclouded happiness sharra and cheered by 
my beloved husband, wliile an equal number were full of soitows 
and trials, home without his slieltering arm and wise help, have 
been appreciated by my people. This feeling and the sense of 
duty towards my dear country and subjects, who are so insepar- 
ably bound up with my life, will encourap me in my task, often 
a veiy difficult and arduous one, during the remainder of my life. 
The wonderful order preserved on tliis occasion and the good 
behaviour of the enormous multitudes assembled merits my 
highest admiration. That God may protect and abundantly bless 
my country is my fervent prayer. Victoria, R. and I.” 

The public ceremonials connected with the Jubilee 
were not^ of course, confined to the Thankagiving Service, 
nor did W Majesty limit her personal exertions to this 
one public appearance and to the entertainment of her 
Royal raests at Buckingham Pfdace and Windsor. The 
Queen bad already paid a memorable visit to the East 
^d, when die open^ the People’s Palace on 14th May. 
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On 2nd July she reviewed at Buckingham Palace some 
28,000 Volunteers of London and the home counties. 
On 4 th Jtdy she laid the foundation stone of the Imperial 
Institute, the building at Kensington to which, at the 
insttince of the Prince of Wales, it had been deternuned 
to devote the large sum of money collected as a Jubilee 
offering, and which v'as opened by the Queen in 1893. 
On 9th July her Majesty reviewed 60,000 men at Aider- 
shot ; and, last and chief of all, on 23rd July, one of 
the most brilliant days of a brilliant summer, she reviewed 
the Fleet at Spithead. Altogether 135 vessels of war 
wore gathered together, including 26 armoured and 9 
UTiarmoured ships, 38 first-class torjxMlo boats, the 
same number of gunboats, and 12 troopships, while 
outside the lines wtmv nioorcHi innumerable merchant 
steamers, yachts, and other vessels of all sorts and sizes, 
thronged with proud and cheering spectators. 

The year 1888 witnessed ivro events which greatly 
affected European history, and in a minor, though still 
marked, degree the life of the English Court. 

On 9th March the Em{>eror William I. died at Tbe Queen 
Berlin. He was succeeded by his son, tin*, 

Emperor Frederick III., known to all the 
world as the Crown Prince Fritz, and regarded with 
si)ecial affection in England as the liusband of the Princess 
Royal. But at the time he was suffering from a malignant 
disease of the throat, and he died on 15th June, being 
succeeded by his eldest son, the Emperor William 11., the 
grandson of the Queen. Moanwffiilo Queen Victoria s})ent 
some Aveeks at Florence at the Villa Palmieri, and reLurned 
home by Darmstadt and Berlin. In spite of the illness 
of the Em|»eror Frederick a certain numbt^r of Court 
festivities were held in lier Imnour, and she had long con- 
versations with Prince Bisinaick, wdio was dei'ply im- 
pressed by her Majesty’s {Xirsonality. Just before, the 
Prince, who was still Chancellor, had taken a very strong 
line with regard to a rf>yal marriage in wdiich the Queen 
^vas keenly interested — the ])ropo8al that Prince Alexander 
of Battenberg, lately ruler of Bulgaria, and brother of the 
Queen’s son-in-law, Prince Henry, should many Princess 
Victoria, tho eldest daughter of the Emperor Frederick. 
Prince Bismarck, who had been anti-Battenberg from the 
beginning, vehemently opposed this marriage, on the 
ground that for reasons of Stat(» policy it would never do 
for a daughtCT of the German Emj»eror to marry a prince 
who was personally disliked by the Tsar. This affair 
caused no little agitation in royal circles, but in the end 
State reasons were allowed to prevail and the Chancellor 
had his way. 

The Queen had borne so well tlio fatigue of the Jubilee 
that during the succeeding years she was encouraged to 
make somewhat more fretjuent appearances 
among her subjects. In May 1888 she at- 
tended a performance of »Sir Arthur Sullivan's Goldm 
Legend at the Albert Hall, and in August she visited 
Glasgow to open the magnificent new municipal buildings, 
remaining for a couple of nights at Blythswood, the seat 
of Sir Archibald Campbell. F^rly in 1889 she received 
at Windsor a special embassy, which, though it attracted 
comparatively little attention at the time, was the begin- 
ning of a memorable chapter of English history : two 
Matabele chiefs were sent by King Lobengula to present 
his resjNKJts to the “j^eat White Queen,” as to whose very 
existence, it was said, he had up till that time been 
sceptical. Soon afterwards her Majesty w'ent to Biarritz, 
and the occasion was made memorable by a visit which 
she paid to the Queen-Regent of Spain at San Sebastian, 
the only visit that an English reigning Sovereign has ever 
paid to the Peninsula. On her return home the Queen 
paid a visit to Sandringham, where Henry Irving and the 
^ S. IX. — 86 
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Lyceum Company performed before her ; several Jubilee 
statues were unveiled daring this summer by the Prince 
of Wales ; her Majesty, for the first time for very many 
years, went to see the procession of boats at Eton on the 
Fourth of June, and herself distributed the medals at the 
Royal Agricultural Show which was held shortly after- 
wards in Windsor Park. In August she received ^e visit 
of her grandson, the new German Emperor, who came, 
accompanied by his fleets to the Bolent. It was on this 
occasion that her Majesty appointed William II. an Ad- 
miral of the Fleet, and in return was made by her grand- 
son Honorary Colonel of the let Dragoon Guards, which 
were thenceforward to be known as the Queen of Eng- 
land’s Own.” 

The relations between the Court and the country formed 
matter in 1889 for a somewhat sharp discussion in Farlia- 
ment and in the press. A Royal message was 
Mmtjuy brought by Mr W. H. Smith on 2nd July, ex- 
gmt to pressing, on the one hand, the Queen’s desire to 
ibgPrtact provide for Prince Albert Victor of Wales, and, 
ebiUnu/ other, informing the House of the intended 
marriage of the Prince of Wales’s daughter, the 
Princess Louise, to the Earl (afterwards Duke) of Fife. 
On the proposal of Mr Smith, seconded by Gladstone, a 
Select Committee was ap^iointed to consider these mes- 
sages and to refK)rt to the House as to the existing prac- 
tice and as to tlie principles to be adopted for the future. 
The evidence laid before tlie Committee explained to the 
country for the first time the actual state of tlie royal 
income, and on the proposal of Gladstone, amending 
the proposal of the Government, it was proposed to grant 
a fixed addition of £.36,000 ][>er annum to the Prince of 
Wales, out of which he should be expected to provide for 
his children without further application to the country. 
The interesting point in this afiair was the divergence of 
opinion manifest^ between Gladstone and some of his 
followers. The ex-Premier, witli an oxixjrionce of nearly 
sixty years of public life, came forward as a strong advo- 
cate for granting an ample, though not extravagant, 
allowance to the Royal Family, whereas not only Mr 
Bradlaugh and Mr Labouchere, but even Mr Morley, who 
moved an amendment to Mr Smith’s resolution for pay- 
ment of the proposed sum, took a distinctly opposite view. 
The amendment was rejected by 355 to 134, and efifect 
was given to it in a Bill called “The Prince of Wales’s 
Children’s Bill,” which was carried in spite of the |)er- 
sistent opposition of a small group of Radical members. 

In the spring of 1890 the Queen visited Aix-les-Bains 
in the hope that the waters of that health resort might 
^ itfpi alleviate the rheumatism from which she was 
now frequently suffeiing. She returned as usual 
by way of Darmstadt, and shortly after her arrival at 
Windsor paid a visit to Baron Ferdinand Rothschild at 
Waddesdon Manor. The following year was one of great 
personal activity on the part of the Queen. In February 
she launched the battleship Royal Sovereign at Portsmouth ; 
a week later she visited the Horse Show at Islington. 
Her annual spring visit to the South was this year paid 
to the Ijttle town of Grasse, which lies a few miles inl^d, 
to the left of the railway between Toulon and Cannes. 
Returning much benefited, the Queen, for the first time 
since the death of the Ih'ince Consort, commanded a 
dramatic performance at Windsor Castle, and The Oondo- 
Hers was played in the Waterloo Gallery, the first of many 
similar performances at Windsor and Balmoral. A short 
time afterwards her Migesty paid a state visit to Derby, 
and opened a new hospital d^ere. 

At the beginning of 1892 a heavy blow fell upon the 
Queen, the Royal Family, and the country in the death 
of Prince Albert Victor, Duke of Clarence and Avondale. 
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The eldest ison of the Prince and Princess of Wales 
had never been of a robust constitution, and when he 
was attacked by influenza, at that time ^ 
prevalent, he made little resistance, pneumonia oitbe 
superven^, and after a little more t^n a week’s ei 
illness he died at Sandringham. The Queen 
(whose motherly private letters to one sorrowing subject 
or another at various times endeared her more and more 
to all) addressed her people through the Home Secretary 
in a touching letter, expressing the feelings of profound 
grief which the loss of the young and amiable Prince had 
caused to her. Only a short time before it had been an- 
nounced that the Prince was about to marry his second 
cousin. Princess May, daughter of the Duke and Duchess 
of Teck ; and the jiathos of the Prince’s loss was increased 
by the thought of the ruin of this new hope ; — 

“ OsBOBNS, 26th Janmry 1892. 

“ I must once again give expression to niy deep sense of the loyalty 
and affectionate sympathy evinced by my subjects in every part of 
my Empire on an occasion more sad and tramcal than any but one 
which has befallen me and mine as well as the nation. The over- 
whelming misfortune of my dearly-loved grandson having been 
thus suddenly cut off in tlie flower of his age, full of promise for 
the future, amiable and ^ntle, and endearing himself to all, ren- 
ders it hard for his sordy -stricken parents, nis dear young bride, 
and his fond grandmother to bow in submission to the inscrutable 
decrees of Providence. The sympathy of millions, which has been 
so touchingly and visibly expi'essed, is deeply mtifying at such a 
time, and 1 wish, both in my own name ana tliat of my children, 
to express, from my heart, my warm gratitude to all. These testi- 
monies of sympathy with us, and appreciation of my dear grand- 
son, whom 1 loved as a son, and whose devotion to me was as great 
as tliat of a son, will be a help and consolation to me and mine in 
our affliction. My bereavements during the last thirty years of 
my reign have indeed been heavy. Tliough the labours, anxieties, 
and responsibilities insejMirable from my position have been great, 
et it UB my earnest prayer that God may continue to give me 
ealth and stren^h to work for the good and happiness of my 
dear country and Empire while life lasts. Victoria, R.I.” 

The death of the young Prince threw a gloom over the 
country, and caused the Royal Family to spend the year 
in such retirement as was |K>B8ible. Her Majesty had 
already begun to pay annual visits to a warmer clime ; 
this year it was Costebelle, a suburb of Hyeres, in the 
south of France, that was her choice. In this sunny 
region she passed some quiet wee&s and returned refreshed 
to take up her life of unobtrusive work. 

In 1893 the country, on the expiration of the royal 
mourning, began to take a more than usual interest in the 
affairs of the Royal. Family. On 19th February 
the Queen loft home for a first visit to Florence, 
and spent many delightful weeks in the Villa PalmierL 
She was able to display remarkable energy in visiting the 
sights of this famous city, and even went as far afield as 
San Gimignano; and her visit had a notable effect in 
strengthening the bonds of friendship between the United 
Kingdom and the Italian people. On 28th April her 
Majesty arrived home, and a few days later the Duke of 
York, who by his brother’s death had been left in the 
direct line of succession to the throne, was betrothed to 
the Princess May, the marriage being celebrated on 6th 
July in the Chapel Royal of St James’s Palace. 

In 1894 the Queen stayed for some weeks at Florence, 
and on her return she stopped at Coburg to witness the 
marriage between two of her grandchildren, the 
Grand Duke of Hesse and the Princess Victoria 
Melita of Coburg. On the next day the Emperor William 
officially announced the betrothal of the Cesarevitch (after- 
wards ^e Tsar Nicolas II.) to the Grand Duchess JSJix of 
Hesse, a granddaughter whom her Majesty had always 
regarded with special affection. After a few weeks in 
London her M^'esty went northwards and stopped at 
Manchester, where she opened the Ship Canal TVo days 
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afterwards she celebrated her seventy-fifth birthday in enthusiastic as those which thronged the West End, and 
quiet at BalxnoraL A month later (June 23) took place returned home by way of Westminster Bridge and St 
^e bir& of a son to the Duke and Duchess of York, James’s Park. Altogether the Queen was in her carriage 
the child receiving the thoroughly English name of for more than four hours, in itself an extmordinary 
Edward. physical feat for a woman of seventy-eight. Her own 

In 1895 the Queen lost her faithful and most efficient feelings were shown by the simple but significant message 
private secretary, General Sir Henry Ponsonby, who for she sent to her people throughout the world : “ From my 
iHmtbot ^ helped her in the management heart I thank my beloved iKsople. May God bless them.” 

Peittce most private affairs and had acted as an Some time later her Majesty gave a garden i>arty at 

intermediary between her and her Ministers Buckinghixm Palace, and held numerous receptions at 
Bmit§Bb9iw with singuto ability and success. His 8u<x5es- Windsor, including that of the Colonial troops and that 
8or was Sir Arthur Bigge. The following year, 1896, was of the members of the House of Commons and their wives, 
marked by a loss which touched the Queen even more The illuminations in London and the great provincial 
nearly and more personally. At his own urgent request towns were magnificent, and all the hills from Ben Nevis 
Prince Henry of Battenberg, the Queen’s son-in-law, who to the South Downs were crowned with bonfires. The 
belonged to a fighting family, and who had a natural Queen herself held a great review at Aldershot ; but a 
desire to see some form of life a. little more adventurous much more significant display was the review by the 
than what can be afforded by the luxurious monotony of Prince of Wales of the Fleet at Spithead on Saturday, 
a Court, was permitted to join the Ashanti expedition, 26tli June. No less than 165 vessels of all classes were 
and early in January the Prince was struck down with drawn up in four lines, extending altogether to a length of 
fever. He was brought to the coast and put on board her 30 miles ; opposite were arrayed represen tati vis war- vessels 
Majesty’s ship Blonde^ where, on the 20th, ho died. The from many foreign States, while a line of merchant 
news came as a terrible shock to the Queen and to the steamers and scores of otlier steamers and yachts, crowded 
Princess Beatrice ; and, writing to the Home Secretary a with guests, gave colour and at times movement to the scene, 
few weeks later, her Majesty expressed her sense of loss People learned, with something like amazement, that the 
in terms of touching sincerity. “ This new sorrow,” she vast fleet of modern vessels thei-e assembled was drawn 
wrote, “is overwhelming, and to me is a double one, for I from home waters only; and that with no difficulty it 
lose a dearly-loved and helpful son, whose presence was had been manned with 40,000 officers and njen, only a very 
like bright sunshine in my home, and my dear daughter few of whom were drawn from the Naval Reserve, 
loses a noble, devoted husband, to whom she was united The two years that followed the Diamond Jubil(?e were, 
by the closest affection.” as regards the Queen, comparatively uneventful. Her 

In September 1896 the Queen’s reign had reached a health romainod good, and her visit to Cimiez in the 
point at which it exceeded in length that of any other spring of 1898 was as enjoyable and as beneficial as 
English sovereign ; but by her S})ecial request before, in May 1899, after another strengtliening visit 
all public celebrations of the fact were deferred to the Riviera, her Majesty performed what proved to be 
JuMtwf following June, which marked the her last ceremonial function in London ; she proceeded in 

completion of sixty years from her oi^cession. “ semi-state ” to South Kensington, and laid the founda- 
As tlie time drew on it was obvious that the celebrations tion stone of the new buildings conipleting the Museum— 
of this Diamond Jubilee, as it was popularly called, henceforth to \h) called the \’'ictoria and All)ert Museum 
would exceed in magnificence those of the Jubilee of 1887. — ^which had been planned more than forty years before by 

Mr Chamberlain, the Secretary for the Colonics, induced the Prince Consort. 

his colleagues to seize the opjx)rtunity of making the Griefs and anxieties encompassed the Queen during the 
Jubilee a festival of the British empire. Accordingly, last year of her life. But if the South African war proved 
the Prime Ministers of all the self-governing colonies, with more serious than had l>een anticipated, it did 
their families, were invited to come to London as the more to weld the empire together than years 
guests of the country to take part in the Jubilee pro- of peaceful progress might have accomplished. 
cession ; and drafts of the troops from every British colony The Queen’s frequent messages of thanks and 
and dependency were brought home for the same purpose, greeting to her colonies and to the tiwi)s sent by them. 
The procession was, in the strictest sense of the term, and her reception of the latter at Windsor, gave eviiicnce 
unique. Here was a display, not only of Englishmen, of the heartfelt joy with which she saw the sons of the 
Scotsmen, Irishmen, Welshmen, but of Mounted Rifles empire giving their lives for tljo defence of its integrity ; 
from Victoria and New South Wales, from the Cape and and the satisfaction which she showed in the Federation 
from Natal, and from the Dominion of Canada. Here were of the Australian colonies was no less keen. The reverses 
Hausas from the Niger and the Gold Coast, coloured men of the first part of the Boit campaign, together with the 
from the West India regiments, zaptiehs from Cyprus, loss of so many of her officers and soldiers, caused no 
Chinamen from Hong Kong, and Dyaks — now civilized small part of that “great strain” of which the Court 
into military police — ^from British North Borneo. Here, Circular spoke in the ominous words which first told her 
most brilliant sight of all, were the Imperial Service Majesty’s subjects that she was seriously ill. But the 
troops, sent by the native Princes of India; while the Queen foot’d the new situation with her usual courage, 
det^hments of Sikhs who marcdied earlier in the pro- devotion, and strength of will. She re^dowed the depart- 
cession reoeivcMi their full meed of admiration and ing regiments ; she entertained the wives and children 
applause. The route taken was from Buckingham Palace, of the Windsor soldiers who had gone to the war ; she 
• along Constitution Hill, Piccadilly, St James’s Street, showed by frequent messages her watchful intercut in the 
Pall Mall, and the Strand to St Paul’s Cathedral, where course of the campaign and in the efforts which were 
procession halted while a short service was held on being made throughout the whole empire ; and her 
lihe steps, the Queen not leaving her carriage on account Christmas gift of a box of chocolate to every soldier in 
^ her lameness. Thence her Majesty proceeded to the South Africa was a touching proof of her s^ipathy and 
Mansion House, where she received an address, and then interest. She relinquished her annual holiday on the 
*^the great novelty of the day— crossed London Bridge, | Riviera, feeling that at such a time she ought not to 
traversed South London amid crowds as great and 1 leave her country. Entirely on her own initiative, and 
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moved by admiration for the fine achievements of ‘*her 
brave Irish” during the war, the Queen announced her 
intention of paying a long visit to Dublin ; and there, 
accordingly, she went for the month of April 1899, staying 
in the Viceregal Lodge, receiving many of the leaders of 
Irish society, in.s|)ecting some 50,000 school children from 
all parts of Ireland, and taking many a drive amid the 
channing scenery of the neighbourhood of Dublin. She 
went even further tlian this attempt to conciliate Irish 
feeling, and to show her recognition of the gallantry of 
the Irish soldiers she issued an order for them to wear the 
shamrocik on St Patrick’s Day, and for a new regiment of 
Irish Guards to lie constituted. 

In the previous November the Queen had had the 
j>lea8iire of receiving, on a private visit, her grandson, the 
German Emperor, who came accompanied by the Empress 
and by two of their sons. His Foreign Minister, Count 
von Biilow, was with liim ; there were long interviews with 
Mr Balfour and Mr Chamberlain ; and there was a rapid 
visit to Sandringham, where Bishop Creighton preached 
a strong sermon on the need of a good understanding 
between the United Kingdom and Germany ; to which the 
EmiMjror replied, “You are preaching a doctrine which I 
am endeavouring with all my strength to impress upon my 
people.” This visit of her grandson cheered the Queen, 
and the successes of the army whi(;h followed the arrival 
of Lord llobcrts in Africji occasioned great joy to her, 
as she testified by many published messages. But in- 
dependently of the public anxieties of the war, and of 
those aroused by the violent and unexpectcid outbreak of 
fanaticism in China, the year brought deep jirivate griefs 
to the Queen. In 1899 her grandson, the Hereditary 
Prince of (^burg, had succuml^ed to phthisis, and in 1900 
his fatiujr, the Duke of Coburg, the Queen’s second son, 
previously known as the Duke of Edinburgh, also died 
(July 30), Then Prince Christian Victor, the Queen’s 
grandson, fell a victim to enteric fever at Ih’etoria; and 
<luring the autumn it came to be known that the Empress 
Frederick, the Queen’s eldest daughter, was very seriously 
ill. Moreover, just at the end of tjio year a loss which 
groatly shocked and grieved the Queen was exjierienced in 
the sudden death, at Windsor Castle, of the Dowager Lady 
Churchill, one of her Majesty’s oldest and most intimate 
friends. These losses told upon the Queen at her advanced 
age. Throughout her life she had enjoyed excellent health, 
and oven in the last few years the only marks of age 
were rheumatic stiffness of the joints, which prevented 
walking, and a diminished power of eyesight. In the 
autumn of 1900, however, her health began definitely to 
fail, and though arrangements were made for 
another holiday in the South, it was plain that 
strength was seriously affected. Still she 
continued the oidinary routine of her duties and 
(wcupations. Before Christmas she made her usual journey 
to Osborne, and there on 2nd January she received Lord 
Rol>erts on his return from South Africa and handed to 
him the insignia of the Garter. A fortnight later she 
commanded a second visit from the Field-Marshal; she 
continued to transact business, and until a week before 
her death she still took her daily drive. A sudden loss 
of power then supervened, and on Friday evening, 18th 
January, the Court Ctrcvlar published an authoritative 
announcement of her illness. On Tuesday, 22nd January 
1901, she died. 

Queen Victoria was a ruler of a now ty^ie. When she 
ascended the throne the |)opular faith in lungs and queens 
was on the decline. She revived that faith; she con- 
solidated her throne ; she not only captivated the affections 
of the multitude, but won the respect of thoughtful men ; 
and all this she achieved by methods which to her 
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predecessors would have seemed impracticable— methods 
which it required no less shrewdness to discover than 
force of character and honesty of heart to adopt stead- 
fastly. 2^6 Queen was no woman of placid temperament 
who could remain indifferent to public afEsirs so long as 
her domestic concemS^wrere not interfered with. To 
imagine that she divested herself of all responsibilities 
and secured to herself a peaceful life by doing, without 
reflection, whatever her Ministers advised, would be 
absolutely to misunderstand her intelligent^ sensitive 
nature, and to ascribe grand results to very ^tty causes. 
Whilst all who approached the Queen bore witness to her 
candour and reasonableness in relation to her Ministers, 
all likewise proclaimed how anxiously she considered advice 
that was submitted to her before letting herself be per- 
suaded that she must accept it for the go^ of her people. 
By thus acting she put statesmen on their mettle, raised 
the level of public morality, and laid down the lines of 
action for a modem constitutional ruler. 

Though richly endowed with saving common-sense, the 
Queen was not 8]>ecially remarkable for high development 
of any specialized intellectual force. Her whole life, 
public and private, was an abiding lesson in the para- 
mount importance of character. John Bright said of her 
that what specially stmek him was her absolute truth- 
fulness. For nearly sixty-four years she watched, at first 
diffidently, later with ever-maturing experience, but always 
with insight, sympathy, and genuine patriotism, over the 
developments of national policy. The condition of Europe 
when she ascended the throne was one of extreme in- 
stability. A few years later it became one of turmoil and 
confusion, in which dynasties were overthrown and high 
potentates had to flee their countries for asylum elsewhere. 
That the British throne came through that troublous time 
unscathed, and even with added prestige, must be ascribed 
in no small measure to the character of its occupant. 
The extent of her family connexions, and the corre- 
spondence she maintained with foreign sovereigns, together 
with the confidence inspired by her personal character, 
often enabled her to smooth the rugged places of inter- 
national relations ; and she gradually became in later 
years the Mother of her people, and the link between all 
parts of a democratic empire, the citizens of which felt 
a passionate loyalty for their venerable Queen. 

By her long reign and unblemished record her name 
had become associated inseparably with British institutions 
and British solidarity. Her own life was by choice, anti 
as far as her position w^ould admit, one of almost austere 
simplicity and homeliness; and her subjects were proud 
of a Royalty which involved none of the mischiefs of 
caprice or ostentation, but set an example alike of motherly 
8ymj)athy and of queenly dignity. She was mourned at 
her death not by her own country only, nor even by all 
English-speaking people, but by the whole world. ThtJ 
funeral in London on 1st and 2nd February, including 
first the passage of the coffin from the Isle of Wight to 
Gosport ^tween lines of warships, and secondly a military 
procession from London to Windsor, was a memorable 
solemnity ; from beginning to end there was no false note, 
but a simple and serious realization that the greatest of 
English sovereigns, .whose name would in history mark 
an age, had gone to her rest. 

There is a good bibliographical note at the end of Hr Sidney 
Lee’s article in the Natumal JHetiomry cf Biography, See also 
the ftill biography published by Th^ Tinuei, from which the above 
has been condens^ modified, and adapted. 

VICtorlaiiastateof the Commonwealth of Australia. 
The first discoverer of Victoria was Captain Cook, in 
command of H.M.S. EridMwmr^ who sighted Cai)e 
Everard, about half-way between Cape Howe and the 
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mouth of the Bnovfy river, on 19th April 1770, a few 
days prior to hie arrival at Botany Bay. The first persons 
to land in Victoria were the supercargo and a portion of 
the crew of the merchant riiip Sydney Cove which was 
wreclmd at the Fumeaux Island^ in ]^ss Strait on 9th 
February 1797. In the same ydi^, Mr Bass, a surgeon in 
the navy, discovered the strait which bears his name and 
separates Victoria from Tasmania. Lieutenant Grant in 
the Lady Nelem surveyed the south coast in 1800, and 
in 1801 Port Phillip was for the first time entered by 
Lieutenant Murray. Jn 1802 that harbour was surveyed 
by Captain Flinders, and in the same year Mr Grimes, 
the surveyor-general of New South Wales, explored the 
icountry in the neighbourhood of the present site of 
Melbourne. In 1804 Lieutenant -colonel Collins, who 
had been sent from England, formed a penal settlement 
on the shores of Port Phillip, but after remaining a little 
more than three months near Indented Head, he removed 
his party to Van Diemen Land. Victoria was visited 
in 1824 by two sheep farmers named Hume and Hovcll, 
who rode overland from Lake George, New South Wales, 
to the shores of Corio Bay. In 1826 a convict 
establishment was attempted by the Government 
of New South Wales at Settlement Point, near French 
Island, Western Port Bay, but it was abandoned sliortly 
afterwards. In 1834 Messrs Edward and Francis Henty, 
who had taken part in the original expedition to Swan 
Bivor, West Australia, and afterwards migrated to 
Van Diemen Land, crossed Bass Strait, established 
a shore whaling station at Portland Bay, and formtHl 
sheep and cattle stations on the river Wannon and 
Wando rivulet, near the site of the present towns of 
Merino, Casterton, and Coleraine. In 1835 a numlier of 
flock owners in Van Diemen Land purchased through 
Batman from the aborigines, a tract of 700,000 acres on 
the 8horc38 of Port Phillip. The sale was repudiated by 
the British Government, which regarded all unoccupied 
land in any part of Australia as the projierty of the 
Crown, and did not recognize the title of the aborigines. 
Batman, however, remained at Port Phillip, and com- 
menced farming within the boundaries of the present 
city of Melbourne. He was followed by John Pascoo 
Fawkner and other settlers from Van Diemen Land, 
who occupied the fertile plains of the new territory. In 
1836 Captain Lonsdale was sent to Melbourne by the 
Government of Now South Wales to act as resident 
magistrate in Port Phillip. The first census taken in 
1838 showed that the population was 3511, of whom 
3080 were males and 431 females. In 1839 Mr Latrok^ 
was appointed su()erintendent of Port Phillip, and a 
resident judge was nominated for Melbourne, with 
jurisdiction over the territory which now forms the 
state of Victoria. The years 1840 and 1841 were 
I»eriod8 of depression owing to the decline in the value 
of all descriptions of live stock, for which the first 
^ttlers had paid high prices, but there was a steady 
immigration from Great Britain of men with means, 
attracted by the profits of sheeji-farming, and of labourers 
and artisans who obtained free passages under the pro- 
visions of the Wakefield system, under which half the 
proceeds from the sale and occupation of Crown lands 
were expended upon the introduction of workers. The 
whole district was occupied by sheep and cattle graziers, 
and in 1841 the population had increased to 11,738. 
Melbourne was incorporated as a town in 1842, and was 
raised to the dignity of a city in 1847. In that same 
yc^r the first Anglican was ordained, and in 1848 the 
^st Roman Cathdic bishop. The third census (taken 
in 1846) riiowed a population of 32,870. 

The elective element was introduce into the Legislative 
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Council of South Wales in 1842, in the proportion of 
twenty-four members to twelve nominated by the Crown, 
and the district of Port Phillip, including Melbourne, re- 
turned six members. But the colonists were not satisfied 
with government from and by Sydney; an agitation in 
favour of sejmration commenced, and in 1861 Victoria 
was formed into a aejiaraie colony with an Executive 
Council appointed by the Crown, and a Legislative 
Council, partly elective and partly nominated, on the same 
lines as that of New South Wdes. The population at 
that date was 77,435. Gold was discovered a few weeks 
after the colony had entered upon its sej,>arate existence, 
and a large number of iwrsoiis were attracted to the 
mines, first from the neighbouring colonies — some of 
w'hich, such as South Australia, Van Diemen Land, and 
West Australia, were almost denuded of able-bodied 
men and women — and subsiuiuently from Europe and 
Americii. Notwithstanding tlii^ difliculties 'with which 
the local government had to contend, the task of main- 
taining la-w and order was faiily gi’a])j)le(l with; the 
foundations of a liberal system of primary, secondary, and 
university education were laid ; roads, bridges, anil tele- 
graphs were constructed, and Melbourne was [>rovide(i 
with an excellent 8U})ply of water. 

Local self-government was introduced in 1853, and the 
Legislature found time to distmss a new' Constitution, 
which not only eliminated the nominee element 
from the Legislature, but made the exi‘cutive L,ocBlBtU^ 
government responsible to the j)eople. The 
administration of the gold-fields was not po]mlar, 
and the minors were dissatisfied at the amraint chaiged 
for jicrmission to mine for gold, and at there kung no 
n'prestmtatioji for the gold-fields in the local lx5giHlature. 
The discontent culminated at Ballarat in Decemk'r 1854, 
in riots in which there was a considerable loss of life 
both amongst the miners and the trwps. Eventually, an 
export duty on gold was substituted for the licence fexi, 
but every miner had to take out a right which cnabUd 
him to occupy a limited area of land for mining, and 
also for residence. The census taken in 1854 showed a 

1 population of 236,778. The new' (Constitution was ]>ro- 

I claimed in 1855, and the old Executive Council was 

I gazetted as the first responsible ministry. It held oflice 

I for about sixteen months, and was succeeded by an 

I administration formed from the popular party. Hcv(iral 
changes were made in the direction of democratizing the 
Government, and vote^ by killot, manhood suffrage, and 
the al)olition of the pro])erty qualification follow’cd each 
other in rapid succiission. To sev(;ral of the.M^ changes 
there was strenuous opposition, not so much in the Assi»mbly 
which represented the manhood, as in the Council in 
which the proj>crty of tlie colony was sui)reme. The 
Crown lands W'cre occupied by graziers, termed locally 
“squatteirs,” who held tliom under a licence renewable 
annually at a low rental. These licences were very valu- 
able, and the goodwill of a grazing farm or run com- 
manded a high price. Persons who desired to acquire 
freeholds for the purpose of tillage could only do so by 
purchasing the land at auction, and the local squatters, 
unwilling to be deprived of any portion of a valuable 
property, were generally willing to pay a price |»er acre 
with which no j.)er80ii of small means desirous of em- 
barking upon agricultural pursuits could comp(}te. The 
result was that although the population had incicased in 
1861 to 540,322, the area of land under crop had not 
grown proiK>rtioiiately, and Victoria was de|)eudent upon 
the neighbouring colonies and even more distant countries 
for a considerable portion of its food. A series of Land 
Acts was passed, the first in 1860, with the view of 
encouraging a class of small freeholders. The principle 
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underlying all these laws was that residence by land- 
owners on their farms, and their cultivation, were more 
important to the state than the sum realized by the sale 
of the laud. The policy was only partially successful, 
and by a number of ingenious evasions, a large proportion 
of the best land in the colony passed into the possession 
of the original squatters. But a sufficient proportion was 
purchased by small farmers to convert Victoria into a 
great agricultural country, and to enable it to export 
large quantities of farm and dairy produce. 

The greater portion of the revenue was raised by the 
taxation through the customs of a small number of pro- 
ducts, such as spirits, tobacco, wine, tea, coffee, dsc. But 
an agitation arose in favour of such an adjustment of the 
import duties as would protect the manufactures which at 
that time were being commenced. A determined opposi- 
tion to this policy was made by a large minority in the 
Assembly, and by a largo majority in the Council, but 
by degrees the democratic party triumphed. The victory 
was not gained without a number of political crises which 
^ shook the whole fabric of society to its foundations. The 
Assembly tacked the tariff to the Appropriation Bill, and 
the Council threw out both. The result was that there 
was no legal means of paying either the civil servants or 
the contractors, and the Government had recourse to an 
ingenious though questionable system by which advances 
were made by a bank which was recouped through the 
Crown “confessing” that it owed the money, whereupon 
the Governor issued his warrant for its payment with- 
out any recourse to Parliament. Similar opposition was 
made by the Council to payment of members, and to a 
grant made to Lady Darling, the wife of Governor Sir 
Charles Darling, who had been recalled by the Secretary 
of Stiite on the charge of having^ shown partiality to the 
democratic party. Indeed on one occasion the dispute 
between the Government and the Cbuijicil was so violent, 
that the former dismissed all the policy magistrates, 
county court judges, and other high officials, on the 
ground that no ])rovision had been made by the Council, 
which had thrown out the Appropriation Bill, for the 
payment of salaries. 

Notwithstanding these political struggles the popula- 
tion of the colony steadily increased, and the Legislature 
found time to pass some measures which affected the 
social life and the commercial |)osition of the colonies. 
State aid to religion was abolished and divorce was made 
comparatively easy. A system of fn^e, compulsory, and 
secular primary education was introduced. The import 
duties were increased and the transfer of land was simpli- 
fied. In 1880 a fortnightly mail service vid Suez between 
England and Melbourne was introduced, and in 1880 the 
first International Exhibition ever held in Victoria was 
oi)enod. In the following year the census showed a 
population of 862,346, of whom 452,083 were males, and 
410,263 females. Daring the same year the lengthy 
dispute between the two Houses of Parliament, which had 
causc'd so much inconvenience, so many heartburnings, 
and so many |x>litical crises, was brought to an end by 
the {Aissage of an Act which reduced the qualifications for 
meml>ers and the election of the Legislative Council, 
shortened the tenure of their seats, increased the number 
of provinces to fourteen, and the number of members to 
forty-two. In 1883 a coalition Government^ in which the 
Liberal or protectionist, and the Conservative or free-trade 
party were represented, took office, and with some changes 
remained in power for seven years. During this political 
truce several important changes were made in the Con- 
stitution. An Act for giving greater facilities for divorce 
was passed, and with some d^culty obtained the royal 
assent. The Victorian railways were handed over to the 
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control of tiuee commissioners, who to a considerabie 
extent were ma^ independent of the Government, and 
the civil service was placed under the supervision of 
an independent board. In 1887 the representatives of 
Victoria met those of the other British colonies and of 
the United Kingdom in London, under the presidency of 
Lord Knntsford, in order to discuss the questions of de- 
fence, postal and telegraphic communication, and the con- 
tribution of Australia to the Imperial navy. In 1888 
a weekly mail service was established vid Suez by the 
steamers of the F. A 0. and the Orient Company, and 
the second Victorian International Exhibition was opened. 
In 1890 all the Australian colonies, including New South 
Wales and New Zealand, sent representatives to a con- 
ference at Melbourne, at which resolutions were passed 
in favour of the establishment of a National Australian 
Convention empowered to consider and report upon 
an adequate scheme for the Federal Constitution. This 
Convention met in Sydney in 1891 and took the first 
step towards federation (see Avstkalia). 

In 1891 the coalition Government resigned and a 
Lil)eral administration was formed. An Act passed in 
that year placed the railways again under the control of 
the Government. Measures of a democratic and collectivist 
tendency have since obtained the assent of the Legislature. 
The franchise of property-holders not resident in an 
electorate was aboli^ed and the principle of “one man 
one vote” was established. Acts have been passed 
sanctioning Old Age Pensions ; prohibiting shops, except 
those selling perii^able goods, from keeping open more 
than eight iiours ; compelling the proprietors to give their 
assistants one half-holiday every six days; preventing 
|)ersons from working more than forty-eight hours a 
week ; and appointing for each trade a tribunal composed 
of an equal number of employers and employed to fix 
a minimum wage. 

Victoria enjoyed a large measure of prosperity during 
the later ’eighties and earlier ’nineties, and its financial 
prosperity enabled the Government to expend large sums 
in extending railway communication to almost every 
locality and to commence a system of irrigation. The 
soil of Victoria is on the whole more fertile than in any 
other colony on the mainland of Australia, and in no por- 
tion of the continent is there any locality equal in fertility 
to the western district and some parts of Gippsland. The 
rainfall is more equable than in any portion of Australia, 
but the northern and north-western districts, which are 
the most remote from the sea and the Dividing Bange, are 
subject to droughts which, although not so severe or so 
frequent as in the interior of the continent, are sufficiently 
disastrous in their effects. The results of the expenditure 
Upon irrigation have not been so successful as was hoped. 
Victoria has no mountains covered with snow, which in 
Italy and South America supply with water the rivers at 
the season of the year when the land needs irrigation, 
and it was necessary to construct large and expensive 
reservoirs. The cost of water is therefore greater than the 
ordinary agriculturist who grows grain or breeds and 
fattens sto^ can afford to pay, although the price may 
not bo too high for orchairiists and vine-growers. In 
1892 the prosperity of the colony was check^ by a great 
strike which for some months affected production, but 
speculation in land continued for some time ^ ^ 

longer, especially in Melbourne, which at that 
time contained nearly half the population, 

500,000 out of a totd of 1,140,105. There does not 
seem to have been any other reasons for this increase in 
land values for there was no immigration, and the value 
of every description of produce h^ fallen— except that 
the working-classes were prosperous and well paid, and 
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the purchase of small allotments in the suburbs was 
a popular mode of investment. In 1893 there was a 
collapse. The value of land declined enormously, hun- 
dreds of persons believed to be wealthy were ruined, and 
there was a financial panic which caused the suspension of 
all the banks, with the exception of the Australasia, the 
Union of Australia, and the New South Wales. Most of 
them resumed payment, but three went into liquidation. 
It was some years before the normal condition of prosperity 
was restored, but the great resources of the colony and 
the energy of its p^ple discovered new markets, and new 
products for them, and enabled them materially to increase 
the export trade. 

0(yoerwmmU — ^The Constitution of Victoria was estab- 
lished by an Act passed by the Legislature of the colony 
in 1854, in pursuance of the power granted by the original 
Act of the Imperial Parliament. The Legislative authority 
is vested in a Parliament of two Chambers — the Legis- 
lative Council, composed of 48 members, and the Legis- 
lative Assembly, composed of 95 members. According 
to an Act which came into force in 1881, members of 
Council must be in possession of an estate of the annual 
value of £100, and electors must be in possession or 
occupancy of property of the rateable value of £10 per 
annum, if derived from freehold, or of £25 if derived 
from leasehold, or the occupation of rented property. 
No electoral property qualification is required from 
graduates of British universities, matriculated students 
of the Melbourne University, ministers of religion of 
any denomination, certificate schoolmasters, lawyers, 
meical practitioners, and officers of the army and navy. 
One-third of the members of Council must retire every 
two years. The members of the Assembly are elected 
by universal suffrage, no persons being allowed to exercise 
more than one vote, for the term of three years, but can 
be dissolved at any time by the Governor in Council. 
Members of the Legislative Assembly are paid £300 a 
year. Clergymen of any religious denomination cannot 
hold seats in the Council or Assembly. (g. o. l.) 

As resards population, Yictoria maintained the leading position 
among Sie Australasian colonies until the end of the year 1891, 
« . when New South Wales overtook it. The population 

at the opening of 1902 was 1,208,700, the proportion 
' of the sexes bmng nearly equal. In 1860 the population 
numbered 637,847 ; in 1870, 726,599 ; in 1880, 860,067 ; and in 
1890, 1,133,266. The state has gained little, if anything, by 
immigration during these forty years, for the excess of immigration 
over emigi’atiou from 1861 to 1870, and from 1881 to 1890, was 
counterbalanced by the excess of departures during the period 1871 
to 1880, and from 1891 to 1902. The births in 1901 numbered 
81,008, and the deaths 15,904, representing respectively 25*78, 
and 13*22 per 1000 of the population. The birth-rate has fallen 
markedly since 1876, as the following statement of the averages 
arranged in quinquennial periods shows : — 


Period. 

Births per 1000 
of Population. 

Period. 

Births per 1000 
of Population. 

1861-66 

43*30 

1881-85 

80*76 

1866-70 

89*27 

1886-90 

32*72 

1871-75 

85*69 

1891-96 

81*08 

1876-80 

31*43 

1896-1901 

26*20 1 


The number of illegitimate births, calculated for a period of ten 
years, 1892-1901, represents 5*53 of the total births, me number of 
illegitimate children bom in 1901 being 1729, and the total births 
in that year 81,008. The death-rate has greatly improved, and 
now stands a little higher than 13 per lOCS. Arranged in quin- 
quennial periods the death-rates were : — 


Period. 

Deaths per 1000 
of Population. 

Period. 

Deaths per 1000 
of Population. 

1861-45 

17*36 

1881-86 

14*66 

1886-70 

16*52 

1887-90 

16*07 

1871-76 

15*64 

1891-95 

14*10 

1878-80 

14*92 

1896-1901 

13*67 


The marriages in 1901 numbered 8406, which represents a rate of 
6*99 per 1000 persons, and 18*98 persons married, lii the five 
years, 1871-75, the marriage-rate stood at 6*88 iier 1000; in 
1876-80, 6*02 ; in 1881-86, 7*87 ; in 1886-90, 8*13. Since the 
period last named, the average has varied between 6*8 and 6*9 imt 
1000. 

The aborigines number only 648, of whom a huge proportion are 
half-^tes and quadroons. Most of them reside in farms called 
Almriginal Reserves, set apart in various localities. The chief 
cities and towns are Melbourne and suburbs, population, 459,500 
(1^01); Ballarat (48,823), Bend^ (30,774), Geelong (18,289), 
Warmambool (6404), Caatlemaino (6708), Maryborough (6622), and 
Stawell (6318). 

The Church of England had 421,728 adherents in 1901 ; the 
RomanCatholio Church, 261,187; Presbyterians, 176,878; Wesleyan 
and other Methodists, 165,954; Congregationalists, * „ . 
23,220 ; Bantists, 29,291 ; Lutherans, 16,322 ; Jews, 

6786 ; and the Salvation Army is strongly represented in the state, 
its Australian headquarters being in Melbounie. 

There are 1948 state schools, in which there are 248,667 children 
enrolled and 4562 teachers. There arc al<)o a large number of 
private schools (884 schools and 2662 teachers in 1901) 
and about 17 per cent, of the children are taught 
therein. The total children enrolled in the various 
schools is 291,817, and the daily attendance is 182,877. The 
majority of the private schools are connected with one or other of 
the principal religious denominations, the Roman Catholic Chmih 
alone supporting more than 190 schools, with an onrolmeiit of 

26.000 cnildron. The Melbourne University maintains its high 
position as a teaching body. In 1900 the number of matriculants 
was 108, of whom 21 were women ; and the graduates were 134, 
including 15 women. There are 407 public fibruries, with about 

1.160.000 hooka The public library at Melbounie contains about 

645.000 volumes. The profiortion of men who sign the marriage 
register with a mark is now not more than 7 per 1000, while 
the proportion of women is even lesa Crime is decreasing, and 
Victoria ranks with South Australia os having the smallest pro- 
portion of ofiendors. In 1900 there wore 27,668 tiersons arrested, 
which rapresents about 28 arrests per 1000 innabitants. The 
arrests for drunkenness numbered 16,878. Serious offences have 
very greatly diminished, os the committals for trials clearly 
show. In 1881 the number of arrests was 26,346, the summary 
convictionH 16,448, and the committals for trial 591 ; in 1891 the 
arrests were 37,309, summaiy convictions 28,807, and committals 
878 ; in 1900 the an’ests were 27,668, summary convictions 18,384, 
and committals 576. The population between 1881 and 1900 
increased by ovei one-third, so tnat the latest figures show a largo 
reduction in crimo both trivial and serious. 

Victoria has a complete system of local goveniment, and the 
finances are not burthened with the cost of local works. The 
public revenue has not expanded of late years with the _ 
population, a circumstance due partly to the operation 
of high customs duties, and partly to the effect which the fall in 
prices has had upon the value of imports ; the value of imports 
TOing greatly reduced, the ud m/orem duties levied thereon showing 
a corresponding reduction. The public revenue in five -yearly 
periods since 1880 was; 1880, £4,621,282; 1886, £6,290,361; 
1890, £8,619,169 ; 1895, £6,712,612 ; and 1901, £7,722,397. The 
sum last mentioned represents £6 10s. 3d. ))er inhabitant. The 
present sources of public revenue are ; import and excise duties, 
£1,257,540 ; other taxes, £493,220 ; railway receipts, £3,802,200 ; 
posts and telegraphs, £626,761 ; public lands, £832,700 ; fees and 
fines £637,440 ; other revenue, £1,642,036. Included in this 
amount is a sum of £1,177,740 representing Commonwealth 
Balances returned by the Federal Treasurer. The main items of 
expenditure are woAiug expenses ; railways, £1,955,487 ; jHists 
and tolcgi-aphs, £306,787 ; public instruction, £624,187 ; interest 
and cliarges on public debt, £1,966,173; and other services, 
£2,802,444. On 30th Juno 1901 the public debt stood at 
£55,406,118, etpiul to £46 5 b. Id. per inhabitant. The great 
bulk of the proceeds of loans was applied to the construction of 
revenue-yielding woiks, only about tnree millions sterling being 
otherwise used. The state has alienated a little over 23,869,000 
acres of the public domain, and has about 9 million acres under 
lease ; tlio area neither alienated nor leased amounts to 23,500,000 
acres. Tlie self-governing districts number 208, and control an 
area of 87,322 square miles out of 87,884 square miles, the 
estimated area of the state. The capital value of properties os 
returned by the municipalities in 1900, was nearly £169,912,000, 
and the annual value £10,283,600. These figures are sulisUntially 
less than in some preceding yeara. In 1884 the values were 104 
milUons and £8,099,000, and in 1891, 203 milUonsand £18,734,000; 
the year last mentioned marked the highest point of inflation in 
land values, and during the following years there was a vast re- 
duction, both in capital and in annual values, the lowest point 
toufiied being in 1896 ; since 1896 a gradual improvement has 
place, and there is every evidence that this improvement 
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will oonti&ae. The revenuee of muAidpelitiei are derived chiefly 
from rotes, bat the rote, ero lugely a^plemented by fero lA 
and contributions for services rendcFod. Rzcluding 
Qovemmeut endowments and special grants, which at present 
amount to about ^£100, 000, the revenues of the xnunioipsJities in 
the years named were: 1880, £616,182; 1885, £789,429; 1890, 
£1,273,866; 1896, £1,038,720; and 1900, £1,086,497. In 
addition to the municipalities there wete other local bodies em- 
powered to levy rates ; these and their revenues were in 1900 : 
Melbourne Harl^ur Trust, £148,862 ; Melbourne and Metropolitan 
Board of Works, £269,218; and Fire Boards, £18,516. Tlie 
Board of Works is the authori]^ administering the metropolitan 
water and sewerage works. Excluding revenue from eervioes 
rendered, the amount of taxation levied in Victoria amounted in 
1900 to £3,965,699, of which the Government levied £2,984^92, 
the municipalities £858,322, and the Melbourne Harbour Trust 
£127,786. 

The defence force numbers about 7000 men, of whom 400 are 
paid and devote their whole time to the services of defence, 8500 
partially paid, and 2900 unpaid volunteers. Besides 
DenncB, these, there are some 800 naval artillery, a force capable 
of being employed either as a light artillery land force or on board 
the local war vessels. For harbour defence there are the armoured 
turret ship, GffrheruSf 8480 tons, two first-class, two second-class, 
and throe wooden torpedo boats. Victoria contributes £88,000 
towards the maintenance of an auxiliary fleet stationed by the 
Imperial Government in Australian waters. This fleet oonsists of 
five fast cruisers and two torpedo minboats, and is attached to the 
command of the admiral of the Australian Naval Station. The 
total exMnditure in 1900 for purposes of dofcDCO, was £201,611 
from ordinary revenue, and £229 from loan votes, or in all 
£201,840, equal to about throe shillings per inhabitant. 

Minerals , — About 32,000 persons nna employment in the gold- 
fields, and tup quantity of gold won in 1900 was 807,407 oz., 
valued at £3,190,940, as against 854,500 oz., valued at 
ffotfifcwon^g 353 QQQ increased oon- 

inr years, and the return for 1899 was 

wauBtty. exceoiied during the preceding twen^-three 

years. Up to the close of 1900 the total value of gold won 
from the first disoovery in 1851 was £256,984,830. No otlier 
metailiu minerals aro systomaiioally worked, although many valu- 
able deposits are known to exist. Brown coal, or lignite, occurs 
extensively, and attempts have frequently been made to use the 
mineral for oidinary mel purmses, but without much success. 
Black coal is now uoing radsod in increasingly largo quantities, 
and is Buporsoding the New South Wales coal to a certain 
extent, the expoi*ts of which to Victoria having fallen from 
954,277 tons in 1894 to 866,895 tons in 1000. The principal 
eoUieri(UJ arc the Outtrim Howitt, the Coal Ci’cek Propriota^, the 
Jumbuuna, and the Korumburra, all in the Gippsland district. 
The annual prod action of coal exceeds 260,000 tons, nearly all of 
which is locally consumed. 

-—Judged by the area under tillage, Victoria ranks 
first among the states of the Australian group. The area uuder 
crop iu 1901 was 3,810,413 acres, commred with 2,116,000 acres in 
1891, and 1 ,435,000 acres iu 1881. Wlieat-growing claims the chief 
attention, 1,754,417 acres being under that cei^ in 1901, the 
area of land devoted to other crops being as follows : maize, 10,020 
acres; oats, 329,150 acres; other cereals, 41,548 acres; hay, 
659,289 acres ; potatoes, 40,058 acres ; vinos, 28,592 acres ; 
orohards aud gardens, 58,807 acres ; and other crops, 888,582 acres, 
of which 681,816 acres were in fallow when the returns were col- 
lected. The hay crops are chiefly wheat and oats. Victorian wheat 
is of exceptionally fine quality, and usually commands a high price 
in the Loudon market. The average yield per acre is about 8) 
bushels. The yield of oats is about 20^ busnols per acre, aud of 
barley about 19 bushels, and of potatoes 8} tons. Great progreu 
has been mode in the cultivation of the gram vine, and Victoria 
now produces about one-third of the wine made iu Australia. 

Live Stock , number of sheep on the Slst March 1901 was 
10,841,790. The quality of the sheep is steadily improving, and 
** Port Phillip " commands a higher price than any other Australian 
wool in fhe London market Systematic attention to stook has 
brought* about an improvement in the weight of the fleeoe, and 
careful obscurvatious show that between 1861 and 1871 the average 
weight of wool per sheep increased about one-third ; between 1871 
ana 1881 about one TOund was added to the weight per fleece, 
and there has been a mrther improvement since the year named. 
The following were the number of sheep depastured at the dates 
named: 1861,6,240,000; 1871, 10.002,000; 1881, 10,267,000; 1891, 
12,928,000 : and 1901, 10,841,790. The horses number 892,287, 
the swine 350,870, and the homed cattle 1,602,884 ; of these last 
521,612 are dairy cows. Butter-making has greatly ^creased since 
1890, and a fairly large export trade has arisen. In 1900 over 
56^ million 1b of butter were made, 4,284,000 lb of cheese, and 
over 18 million tb of bacon and hams. Victorian dairy produoe is 
of excellent quality. 


ifofMi/hu 0 i^ 0 i.---There has been a good deal of fluctuation in the 
amount of employment aflbrded by the factories, as the following 
flgnres show: employed, 1885, 49,297 ; 1890, 56,689 ; 1898, 

89,478 ; 1895, 46,095 ; and 1900, 64,207. Of the hands last 
named. 45.794 were males, and 18,418 females. The total number 
of eataDlisaments was 8097, and the horse-power of machinery was 
48,659, of which 88,410 horse-power was actually used. The value 
of maohinexy was returned at £4,711,000,. aud of land and 
buildings, £7,184,000. The minority of establishments are small, 
but there are, nevertheless, some of large size. There were in 1900 
158 employing from 50 to 100 hands, and 107 over one hundred 
hands. 

. Excluding the coastal trade, the tonnage of vessels entering 
Victorian ports m 1900 was 2,929,389, or about 2^ tons per inhabi- 
tant. The imports in the same year were valued at 
£18,801,811, and the exports at £17,442,5.52. These 
figures repiesent £15 Os. 8d. and £14 128. per inhabitant respec- 
tively. According to the customs returns the domestic produce 
exported was valued in 1900 at £18,918,556 ; in 1891 the value 
was £18,026,426, and iu 1861 £12,480,567. The comparatively 
small increase over the period named is due mainly to the large 
fall in prioes of the staple aiticles of local production. Tliere lias, 
however, been some loss of trade due to the action of the New 
South Wales Government in extendii^ its railwnys into districts 
formerly snpplied from Melbourne. Ine princiiial articles of local 
reduction exported during 1900, witli tlieir value, were as follows : 
utter, £1,489,548 ; gold (coined and bullion), £4,122,061 ; wheat, 
£700,814 ; frozen mutton, £107,747 ; frozen and preserved rabbits 
and hares, £183,029; sheepskins, £99,735; wool, £8,422,704; 
horses, £250,385; tallow, £172,897; oats, £257,899; flour, 
£196,899 ; hay and chaif, £816,852 ; leather, £811,239. As the 
total value of gold won during 1900 was only £3,190,940, part of 
the gold included in the amount stated in the foregoing list was 
not of local production, although classified as such. The customs 
returns sliow that the value of Victorian produce and manufacture 
exported in 1900 was £13,918,566, and the re-export trade 
£8,503,996. It is probable, however, the re-ex]x>rt trade was 
larger than the figures seem to indicate. The bulk of the ti-ade 
passes through Melbourne, the imports In 1900 at that t>ort being 
£15,351,819, and the exports £16,188,595. 

Railtmys, — ^The railways have a total length of 8238 miles, und 
the cost of their construction and equipment, up to 30th June 
1901, was £40,145,404 ; this sum was obtained by - , 

aising loans, mostly in London, on the security of tlie 
general revenues of the state. In 1901 the gross * 

railway oamings were £3,337,797, and the working expenses 
£1,984,796, so that the net earnings amounted to £1,853,001, 
winch sum represents a little over 8 per cent, on the capital cost. 
The gross earning per train mile were ds. and the working 
expenses ds. 7d. The management of the railways is in the hands 
jf a single commissioner, ana, as in New South Wales, all proposals 
to cons&uot new lines are submitted to a committee selected from 
both Houses of Parliament. This committee takes evidence as to 
the suitability of the route proposed for any new line, the probable 
cost of its construction, and its financial pros])ectB, and according 
to the weight of the evideuoo advises Parliament to adopt or reject 
the scheme proposed. 

Posts and Telegraphs. — Victoria had a length of 6772 miles of 
telegraph line in operation in 1900 ; thei’e were about 880 stations, 
and the business done was represented by 1,993,000 telegraphs. 
The post offices, properly so called, were’ over 1600 in numW, 
and 66i million letters and postcards, 21 million newspapem, and 
11 million packets passed tiirough them. Tlie postal service is 
carried on at a slight profit, as the revenue in 1900 was £625,761, 
and the expendil^ £608,875. Telephones are widely used ; in 
January 1901 the length of telephone wire in use was 16,750 miles, 
and the number of teleplioncs 5186, bringing in a revenue of 
£53,800 per annum. 

Melbourne is the headquartei's of several of the principal banking 
companies oiwratin^ in Australia, and was until recent years, if it 
be not so still, the financial centre of the colonies. At 
the end of 1900 the banks of issue had liabilities to 
the extent of £81,895,571, and assets of £41,755,928. The capital 
employed by them in their business w^ therefore, £9,860,857. 
The principal items amongst the liabilities were : notes in circula- 
tion, £968,447 ; deposits ' bearing interest, £18,878,800 ; and 
deposits not bearing interest, £12,264,985. The chief assets were : 
coin, £7,852,185; bnlUon, £425,721 ; landed property, £2,800,419; 
notes and bills of other banks, £828,006 ; balanoes due from other 
banks, £287,114 ; and advanoea, dis^unts, and other debts doe to 
the banks, £30,612,588. The money in deposit in tlie savings 
banks amounted to £9,110,798, to the credit of 876,070 depositors. 
The total sum on deposit in the state was, therefore, £89,749,078. 

AvTHORiTXxa. — J. Bokwiok. Disoovery and Settlement qf Port 
FhiUip. Melbourne, 1856. Early Days of Melhovrne, Melbourne, 
1857. Port PheUip Settlement. London, 1888. — Bev. J. D. Lako. 
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AeeowU of the SqKtraUon Vielariafrom New SoiOh 
Wales. Sydnw, 1870.— ristorwm Annually, 1878-94. 

Helbounie.— F. F. Labillisbb. Jlarlp History of the CoUmy of 
London, 1878.— G. W. Busdkn. Diawwry, Survey^ and 
SdUmeeU of Fort FhiUip. Helbonme, 1878.— R. B. Smyth. The 
AhorvyimMS «f Fietoria, 2 vols. Melbourne, 1878.— J. J. Shilling- 
tAur. Hidorioal Meeorde qf Fori FhiUip. Melbourne, 1879.— 
David Blair. Oyctopoedda qf Ausiralaeits. Melbourne, 1881.— 
E. Jenkb. The Oorerrmemt of Fietoria. London, 1881.— £. M. 
CuRR. The Avstralicm Jtaee; its Origin^ Language, Ousiotns, d ; e . 
Melbourne, 1886-87.— Kdmund Finn. Ohromcles of Early MeU 
houme. Melbounie, 1889.— Philip Mbnnell. The HuAwiwry of 
Auetrdlasum Biography. Melbourne, 1892. T. A. Coohlan.— 
The Seven Colonies of Australasia. Annually, 1890-1902. 

(t. a. C.) 

victoria, the oapHal of the province of British 
Columbia, Canada, situated near the south-east corner 
of Vancouver Island. Its estimated population is 24,000, 
comprising a great variety of nationalities, including a 
large number of Chinese, and a small but increasing pro- 
portion of Japanese. VSTith the exception of the handsome 
legislative buildings (opened 1899) and the post office, 
the city has few buildings of architectural pretensiona 
The city owns its waterworks and street-lighting plant. 
There are two hospitals, one managed by the nuns of the 
Boman Catholic church, a city isolation liospital, and a 
marine hospital, supported by the Canadian Govcirninent. 
On one of the islands of the Strait of Georgia is a lejxjr 
hospital, the inmates of wliich are at present exclusively 
Chinese. There are churches of all denominations in the 
city, and a number of graded schools. The Japan and 
China steamers, and those of the Australian line, call at 
Victoria, and the headquarters of the British Pacific 
squadron is at Esquimalt, a Bne harbom* about .3 miles 
west of Victoria, and connected with it by an electric 
railway. This harbour, though spacious, is not much 
ushI by merchant vessels, being almost entirely a naval 
port. It is provided with a large dry -dock, and is 
defended by fortifications of modern ty|ie. There is a 
naval hospital and barrack for the garrison. There are 
daily steamers carrying passengers, mails, &c., between 
Victoria and the city of Vancouver as well as a daily 
service to ports on Puget Sound, in the State of Washing- 
sou, and a fortnightly steamer to San Francisco. A large 
part of the go<^s destined for points in the Yukon 
Territory, the Atlin district of Britisli Columbia, the 
northern fishing and mining districts, and the sjiarsely 
settled islands in the Strait are shipjicd at Victoria. 
Until recently only ships drawing about 17 feet of water 
could call, but by the construction of a wharf at the 
entrance of the harbour, the port has been made available 
to the largest vessels. A large part of the wholesale 
business of the province is done in Victoria, and nearly all 
the principal banks of Canada have branches in the city. 

Victoria Umd. See Nobth-Weht Territories. 

Victoria Nyanaa. the largest lake in Africa, 
lying l^tween about 0" 25^ N. to 3’ S. and 31® 5' to 
34® 52' E. It is the second in size of the fresh-water 
lakes of the world, and has probably an area of 25,000 to 
26,000 square miles, but as the outline is still imperfectly 
mapped, no near estimate is yet possible. The most im- 
portant alteration of its contours is due to the discovery 
by Stanley in 1889 of a large gulf to the south-west, 
since named Emin Pasha Gulf, the existence of which had 
been before masked by the large islands which lie across 
Its mouth. Beyond these it extends some 35 miles to the 
south. As now delineated the lake has roughly the form 
of a parallelogram, of which the length is about 200 miles 
and the average breadth 130 miles, the longer axis 
funning from south-south-west to north-north-east. It 
18 thus found to be somewhat longer and considerably 


narrower than had been first supposed, the whole eastern 
coast having been shifted some 20 miles to the west as 
comjiared with Stanley’s delineation in 1875. A modi- 
fication on a jK)int of detail was introduced by the dis- 
covery in 1892 of an unsuspected bay on this coast in 
2® N. It was made by Dr 0. Baiunann, whoso name it 
has since borne. In the north-east a survey has more 
recently been carried out by Commander Whitc^liouse, 
which has for the first time revealed the true contours 
of the nearly land-locked Kavirondo Bay, formerly known 
as Ugowe Bay, the latter name being found to ajipiy 
more correctly to a smaller bay to the north. Tlie 
extreme west and east points are now placed in 31® 50' 
and 34® 52' E. rcsiicctively. According to the trigono- 
metrical survey of (Captain G. E. Smith, B..E., the altitude 
of the lake is 3775 feet. 

Victoria Nyanza fills a wide depression in the ex- 
tensive series of crystalline formations which occupy a 
large area bt*twoen the central and eastern rift 
valleys. The shores are still imperfi‘ctly kiKnMi, ^®**^*' 
especially on the cast. The irregular northern (’(>asts w'ith 
the associated islands have been surveyed innre or h\‘-8 
aiicurately by officials of the Uganda protect •»rate, and 
those to the south (in part) and west (sfnith of 1" S.) by 
various German officers and missionaries, especially Captain 
Herrmann. This officer well describes the geiu ral slnir- 
ture of the country bordering the west coast, which is inti- 
mately connected with the form of the coast-line, Inae 
running in an unusually straight line from nortli-jioi tli- 
oast to south-south-west. I’he whole region is formed by 
a succession of elongated blocks (sej>arated by clopressirms), 
composed of clay slates and quartzites elevated to a con- 
siderable height above the granite and gneiss fouial fartJicr 
south. The actual (joast-lino may once have formed a 
chain of islands at a time when the depression to the west 
was occiqiied by the lake w^ator ; while th(» present lino 
of islands, running parallel to the coast, wunld eventually 
form the coast-line were tlie retreat of the water to be 
continued. A survey of the island of Ukerewe, wliich 
has somewhat modified its outline, has also been made by 
Captain Herrmann. The island is 25 miles long with a 
maximum breadth of about 12 miles, and its whole interior 
consists of a woixled, hilly country, cpiite uninhabiU;d, 
rising to a height of 650 feet above the lake. The Sesse 
archipelago, at the opposite corner of the lake, vas in 
jiart ex 2 >lored in 1893 by Father Brard, who found that 
the western half is formed of a single, nari-ow island of 
very irregular shajie, almost cut in twx> near the middle 
at a spot w'here canoes can dragged from one shore te 
the other. The island, like most of the groujs has a 
number of villages, and has for some time hecn the site 
of a Catholic mission station, while a Gov(frnment station 
(Fort Stanley) has been more reeently established. 
Bukasa, the largest island in tin? east of the group, has a 
station of the (ffiurch Missionary Society. 

The exact jw.i't jdayed by Victoria Nyanza in the economy 
of the Nile is still a matter of discussion, some holding that the 
lake itself can alone be regarded as the source of the . 

river, while othem seek this in one or other of the 
head-streams of the Kogera, which enters from the 
west, in 0*’ 58' 8. The Kagera is by far the largest 
feeder of the lake, and the mountainous region from 
which it comes has a much heavier rainfall than the rest of the 
catchment area, with the exoention of a small district to the north- 
east, near Mount Elgon. Tne amount of precipitation ovt^r its 
basin is thus probably greater than that over the whole surface of 
the lake, which is, besides, counterbalanced by the evaporalJcm 
from the same. The streaniH which enter on llie south and south- 
east have been found to bo quite insignificant except at the height 
of the rains, but those from the north-east are of more consequejice, 
the principal being the Mori, which rises in the forests of the Mau 
plateau, and in its lower course is a copious stream 800 jioccs wide ; 
Md the Nzoia, wbidi derives its water-supply from the Guas 
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Kj^hu and Nandi plateaux and the southern slopes of Mount 
£%on. 

A considerable amount of information has been obtained of late 
years regarding the fluctuations of the lake level, which seem to 
be of three if not four distinct kinds. Any secular 
shrinking of the lake^ in common with the lakes of 
Oentral Africa generally must be so gn^oal as to have 
no practical imnortauoe, but a periodic variation with 
phases rocunii^ at intervals of eighteen to twenl^-five years has 
oeen cousidei-oa probable by some travellers, and would seem to be 
attributable to variations of rainfall. About 1878-81 the water 
seems to have been at its highest, but soon afterwards a fidl set 
in which had, however, given phme to a renewed rise in 1892. 
Since this date the movements have been irregular and of no great 
extent, a low level in 1900 having been follow^ by a comparatively 
high one in 1901. The extent of the fluctuation has been variously 
estimated at from 5 to 10 feet. Besides this, an annual and even 
a daily fluctuation has been noticed, and observations by which 
the former of these may in time be elucidated wem inaugurated in 
1896 at stations on the north shore of the lake.^ They do not 
siiow an entire agreement with variations of rainfall in the 
districts bordering the lake, nor do the periods of hipest and 
lowest level fall at the same portions of diflerent years. The rain- 
fall at the sources of the trioutary streams of couiue exercises an 
influence, as also does the rdgime of the winds which tend to pile 
up the water at different parts of the lake. The extreme yearly 
range observed down to the end of 1900, disregarding one in- 
fluenced by local causes, was 18*5 inches, and the ^i^test 
difference Mtween the highest and lowest months, 16*4 inches. 
But between November 1900 and Juno 1901 a difference of 42 
indies was recoided. The winds may also be the cause of the daily 
variations of level, which on Speke Gulf have been found to reacn 
20 inches ; but this may also partake of the character of a * ^seiche." 
Currents setting towaids the north or north-west have been ob- 
served in various mrts of the lake. 

By the Anglo-Gormaii agreement of 1890 the shores of the lake 
wore divided notween Great Britain and Germany, the boundary 

Mlil I stations 

mmomi, established at many points. A small 

* steamer (the Muweivsori) was launched on the lake hy 

a Zanziliar Arm in 1896, and has since done much service ; whim 
in 1900 a steamer (the William Mnckinnm) built in Glasgow at 
the instance of Sir W. Mackinnon, and afterwards taken over 
by Government, made her first trip on the lake. There are also 
two small launches, one belonging to the German administration, 
the other to that of Uganda. The chief trade on the lake is, how- 
ever, still done by dhows, whieh bring goods from German territory 
to Uganda across the lake. 


Authokitieh. — Lugahu in Geographical Journal^ December 
1892. The Jliae of our East African Empire, London, 1898. — 
STUHr.MANN. Mit Emin Pashay due, Berlin, 1894. — Baumann. 
I>urch Masailavdy dx, Berlin, 1894. — Sohynsk in Petertnamia 
Mitleilungeny 1891. — Fisnixu. Ibid,, 1896. — Buaho. Ibid.y 
1896, 1897. — Hoblky in Geographical Jownuily October 1898. — 
Hkukmann in MiU, aus den VeuUcl^en UchtUzgeMeteny 1899, Parts 
i., ii., and iii. — Kollmank. The Victoria J^anxa (English trans- 
lation). London, 1899. — Ravenstein. “The Lake-level of the 
Victoria Nyanza,” Geographical Journaly October 1901.-^ 
Whitehouse, in Journal of the Society of Arts, 1902 . — ChurcE 
Missioiuiry Society Intelligencer and Annual Eqtorts, he.) 


Vl0ni1fi (German, Wien)^ the capital of Austria, or 
(to use the correct oflOicial title) **the kingdoms and 
countries represented in the Eeicl^rath,’’ and the largest 
city of Austria-Hungary. By the removal of the second or 
outer girdle of fortifications, which formed the boundary 
for the city imposts, and the incorporation in 1891, 
either wholly or in part, of about fifty suburban districts, 
the area of Vienna was more than trebled (from 21J to 
69 English square miles) while over half a million was 
added to the population. The number of its wards was 
thus increased from ten to nineteen, which, in March 
1900, was converted into twenty by the creation of a 
new district out of part of the old ward of Leopoldstadt. 
The new districts are; Simmering, Meidling, Hietzing, 
Rudolfsheim, FUnfhaus, Ottakring, Hemals, Wiring, 


^ Supposed by some to be indicated by the presence of recent 
fresh-water shells at some distance fh)m the present shores, especially 
towards the south, but this might be accounted for by an elevation of 
the land. 

* See British Association Reports on the Climatology of Africa, 
1897-1901. 


Dfibling, and Brigittenau. In June 1902 preliminary 
arrangemente were made for the farther incorporation of 
the small manufacturing town of Floridsdorf (Vienna 
terminus of the projected Danube-Oder canal) and four 
adjoining communes on the left bank of the Danube. 
This new ward would increase the area of the ci^ by 
about one-fifth and add nearly 50,000 to the population. 

A distinguishing feature of the new city of Vienna is the 
unusually large proportion of woods, pastures, meadows, 
vineyard!^ and arable land within its bounds. These form 
58j^ per cent, of its total area, private gardens, parks, and 
open spaces occupying a further 13 per cent. It now ex- 
tends dong the right bank of the Danube from the historic 
and legenc&ry Kahlenberg to the point where the Danube 
canal rejoins the main stream, being rounded off liberally 
on the other side by a considerable stretch of land which 
is rather rural than suburban in character. The object 
of these extensive annexations was to provide for the 
growth of the city in a symmetric and orderly fashion, 
by bringing the outlying districts within the scope of the 
regulations in force in the capital, both as regards the 
lajdng out of streets and the building of houses. While 
from the standpoint of population it takes the fourth 
place among European capitals, Vienna covers nearly 
three times as much ground as Berlin, which occupies the 
third place. But the bulk of the inhabitants being 
packed into a comparatively small portion of this area 
the working classes suffer greatly from overcrowding, and 
all sections of the community from high rents. 

Fopiilation , — In 1800 the population of the old dintricts was 
281,050 ; in 1840, 856,870 ; in 1857, 476,222 (or with suburbs, 
587,235) ; in 1869, 607,514 (with suburbs, 842,951) ; in 1880, 
704,756 (with suburbs, 1,090,119) ; in 1890, town and suburbs, 
1,364,548 ; and in 1900, 1,662,269, including the garrison of 26,629 
men. The marriage-rate (1898) was 10*17 per 1000 ; in 1887, 8*79 
per 1000. The birth-rate, 34*84 per 1000, of which 33*05 per cent, 
were illegitimate (a diminishing ratio — in 1887, 42*7 per cent, of 
the births were illegitimate) ; ana the death-rate was 20*35 per 1000, 
likewise diminishing. Some 4000 children are annually legitimized 
by the subsequent marriage of their parents. Owing to a series of 
sanitary refonns, including an importont extension of the drainsge 
system, and presumably mso to a larger influx of persons in the 
prime of life, the mortality has undergone a steady diminution. 
Between 1830 and 1898 it sank from 46*6 to 20*35, or (excluding 
the deaths of stiangers) to 19*63 per 1000. The decline in the 
death-rate from consumption, the most fatal disease of the Austrian 
capital, was equally satisfactory, falling from 63 *76 per 10,000 of tlie 
population in 1878 to 37 *7 in 1893. The permanent nopulation (some 
45*5 per cent, are born in the city) is recruited horn all parts of 
Austna, and indeed of the entire monarchy. Previous to the loss 
of the Italian provinces, a considerable pro^iortion came from Italy 
(30,000 in 1859), including artists, members of the learned profes- 
sions, and artisans who left their mark on Viennese art ana taste. 
The Italian colony now numbers about 2500 (chiefly navvies and 
masons), in addition to some 1400 Austrian subjects of that 
nationality. At present the largest and most rejralar contributions 
to the population of Vienna come from the Czech provinces of 
Bohemia and Moravia, next in importance being those from Lower 
Austria and Btyria. This steady and increasing influx of Czechs 
is gradually infusing a large proportion of Slav blood in what 
Bismarck (in 1864) describe as the German capital of a Slav 
empire. Formerly the Czech labourers, artisans, and domestic 
servants who came to Vienna were somewhat ashamed of their 
mother-tongue, and anxious to conceal that evidence of their origin 
as speedily os possible. The revival of the nationality agitation 
has produced a marked change in this respect. The Czech immi- 
grants, attracted to Vienna as to other German towns by the growth 
of industry, are now tob numerous for easy absorption, which is 
further retarded by their national organization, and the provision 
of separate institutions, churches, schools (thus far private), and 
places of resort. The consequence is that th^ take a pride in 
accentuating their national ^araoteristics, a circumstance which 
threatens to develop into a new source of discord. In 1900 the 
population inoludea 1,886,115 persons of German nationality, 
102,974 Oze^ and Slovidrs, 4346 Poles, 805 Ruthenions, 1829 
Slovenes, 271 Sorbo-Oroatians, and 1368 Italians, aU Austmn 
subjects. To these should be added 188,144 Hungarians, 21,788 
natives of Germany (8782 less than in 1890), 2606 natives of Italy, 
1708 Russians) 1176 Fmoh, 1648 Swiss, Ac. Of this heterogeneous 
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potmlatiion 1,461,891 were ^man Catholics, the Jews coming next members of the Greek Orthodox Church, 8674 ; Greek Catholics, 
Ui order with 146,926 (76,000 m 1880 a^ 118,496 in 1890). 2621 ; and Mahommedans, 889. Several other creeds are repre- 
Protestants of the Augsburg and Helvetic Confessions numbered sentcd by small numbers ranging from 6 to 100. Those returned 
64,864(26.600 in 1880, 41,948 m 1890) ; mem^rs of the Church as of no religion amounted to 2772, an increase of 688 in the 
of England, 490 (681 m 1890) ; Old Catholics, 975 (1264 in 1890) ; decennial period. 



PiAN OF Vienna. 

Vienna enjoys autonomy for communal affairs, but is requires the sanction of the Sovereign, odvis^ by the 
under the control of the Governor and the Diet of Lower Prime Minister. The long struggle between the munici- 
Austria* while the election of the Chief Burgomaster pality and the Austrian Ministry arising out of the 
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refusal to sanction the election of Dr Lueger, the anti- 
Semitic leader and champion, recalls in some respects the 
Wilkes incident in London. In this instance the ulti- 
mate success of the Corporation greatly strengthened the 
Obscurantist and reactionary element throughout Austria. 
In comparatively few years the anti-Semites, with Clerical 
and reactionary support and by means of vigorous 
agitation and obstruction, had routed the Liberals and 
converted an insignificant minority into a two-thirds 
majority. Since their accession to power their share in 
groat public works has been in the main confined to the 
execution of the schemes of their predecessors, to the erec- 
tion of new municipal gas works at an excessive cost, the 
introduction of electric traction on the tramway lines, and 
the building of a new theatre. The most important im- 
provement of the last decade of the 19th century was the 
realization of the metropolitan railway scheme, eagerly 
advocated as Vmg ago as 1867. In this great work two 
reforms have been combined. It had long been recognized 
as of urgent necessity, on sanitary and other grounds, to 
regulate the river Wien, which, at ordinary times little 
more than an ill-smelling brook at one side of an immense 
bed, was occasionally converted into a formidable and 
destructive torrent. Half the bod of the river is now 
w.Ulod off for the new railway, while the other half for the 
reception of the stream has been deepened, and a portion 
of it within the town has boon arched over. A be- 
ginning has thus been made for a now and magnificent 
avenue. Tliis groat work, begun in February 1893, 
invedvod the construction of huge reservoirs and the 
solution of Homo difficult engineering problems. By the 
latter half of 1899 it liad proceeded so far that the new 
railway enclosed the more densely populated parts of the 
town and formed a connexion between the various main 
linos. The completion in 1901 of the underground 
section along the Danube canal, which was carried 
out in conjunction with a further development of the 
main drainage system, closed the circle. Another public 
work of considerable immediate value and jx}rha 2 )s 
of still greater futiue i>os8ibilitie8 is the conversion 
of the entire Danube canal into a harbour by the con- 
struction of a ] )ck at its entrance. This gives the 
low-lying parts of the city (LoojMjldstadt, Landstrasne, 
and Alsergrund) almost complete security from inun- 
dation, while the increased accommodation in the 
“winter harbour’* at the other end of the canal would 
naturally promote trade in case the river navigation wore 
to receive a much-needed impetus from the realization of 
the proposed Danube-March-Oder canal. 

R dief of the congestion in the inner town has been 
obtained by the widening of the main arteries of traffic, a 
work which has also been vigorously pursued in the outer 
radial and cross streets. 

There have been few additions to the number of 
important public buildings, excepting the completion 
(according to Fischer vou Erlach’s plans) of the fa 9 ade of 
the Hofburg, and of one wing of the adjoining j^lace 
facing the Ring, which was intended for the late Crown 
Prince Jludolph. There has, however, been great activity 
in the construction of new streets, with the palatial 
tenements and business houses characteristic of Vienna. 
In this work of extension and reconstruction, as well as 
in the stations of the metropolitan railway, the ardbitects 
of the so-called “ Sec3ssionist ” school, and their more 
orthodox rivals who cultivate the traditional Vienna 
baroque style, have indulged in a liberal display of omn- 
air mural decoration in relief, colour, and even gilding. 
The result is usually novel, fr^uently attractive, and at 
the worst escapes the deadly monotony which is one of 
the pitfalls of wholesale reconstruction elsewhere. There 
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have also been erected several ecclesiastical structures, 
including a Russian church and a Hebrew temple, 
and mention should be made of a number of new bridges, 
theatres, baths, school-houses, parks, monuments, an ex- 
tension of the water-supply, Ac. There are now eleven 
theatres in all. 

The cost of the transformation of Vienna, which has been in 
progress since 1858, cannot be said to have fallen heavily on the 
population. Great part of the burden has been borne throughout 
oy the “ City Extension Fund,*' realized from tlie utilization of the 
ground formerly occupied by the fortifications and glacis. The 
subsequent reg^tion of the former suburbs has to a laige extent 
coverra its own expenses through the acquisition by the town of 
the improved area. It must not be regard^ as having contributed 
to the growtli of Socialism in the capital, which is rather a con- 
seouenoe of the increase of factories, foreign influence, and the 
political confusion of recent years. 

Austrian Socialism is of German origin. As a political party of 
any moment the Socialists are of recent date. Previous to 1889 
(the first Congress of the party at Haiiifield) the hesitating 
attempts at the organization of the working classes were numen- 
c.ally of little significance, and could scarcely be described as really 
Sooialistio, such societies as existed being rather of the nature 
of mutual improvement associations and trade unions. A largo 
number of these were subsequently converted to violent anarchism 
(1882-84) through the influence and teachings of the notorious 
Johann Most. The movement practically ceased for a few years 
in consequence of the severe r^ressive measures that followed a 
series of anarchist outrages in Vienna. On its revival the paity 
adopted the tactics of German Socialism, and dii'ected its energies 
mainly towards an extension of the sufTrage. The only feature in 
the condition of Vienna specially calculate to promote Socialism 
is the high rents and the dearness of meat and cei*tain other 
uooossaries. This is attributed chiefly to inadequate communica- 
tions and markets, and to the heavy taxation of house rents, 
averaging about 45 per cent, of the receipts. The nationally and 
anti-Semitic agitation of recent years has affoi'ded the Vienna 
Socialists a great opportunity. Tliey have made many converts 
among the routed remnants of the old Liberal party and the 
badgered Jewish community. The growing strength of the Socialist 
party is manifost in the better organization of the working classes, 
and the increasing importance of strikes in Vienna and elsewhere. 

The municipal finance has on the whole been sound, and not- 
withstanding the extra burdens assumed on the incorporation of 
the suburbs, the equilibrium of the communal budget was main- 
tained up to the fall of the Liberal administration. In spite of 
short-sighted parsimony in the matter of schools, &c., and in- 
creased resources through the allocation to the municipality of a 
ceii^in percentage of new state and provincial taxation, their anti- 
Honiitic successors have been unable to avoid a deficit, and have 
been obliged to increase the rates. But the direct damage done 
in this and other ways would seem to be less than that produced 
by the mistinst they inspired for a time among the pro])ertied 
classeB, and the consequent paralysing of enterprise. Their violent 
anti-Magyar attitude has driven away a certain amount of Hxmgarian 
custom, and helped to increase tuc political difiiculties of the 
cis-Leithan Government. From 1887 to 1891, the last financial 
year prior to the incorporation of the suburbs, the total annual 
revenue, ordinary and extraordinary, varied from £1,748,118 to 
£1,800,968. There was a small surplus each year. In 1892 the 
revenue rose to £2,562,615, and left a surplus of over £50,000. 
In 1894, the last year of the Liberal administration, the ordinary 
receipts amounted, in round numbers, to £2,672,800 and the extra- 
ordinary to £881,200 ; the ordinary expenditure being £2,691,940 
and the extraordinary £708,180. In 1897, the first complete 
financial year of the anti-Semitic administration, the ordinary 
receipts wore £2,976,860 and the extraordinaiy £1,146,800. The 
ordinary expenditure was £2,770,980 and the extraoi'dinary 
£1,281,440. In 1900 the ordinary receipts were £4,060,840 and 
the extraordinary £510,800. The ordinary expenditure amounted 
to £3,905,780 and the extraordinary to £828,420. Tliis great 
increase within a few years is accounted for chiefly by a number 
of loans raised by the new administration (60,000,000 crowns in 
1896, 80,000,000 m 1900, and 285,000,000 crowns in 1902, making 
a grwd toW of £15,625,000) for the erection of municipal gas 
works, the municipaliMtion of the tramway system, and the intro- 
duction of electric traction, the establishment of electric works, an 
extension of the water-supply, and other purposes. The portion 
of these loans annually expended is included in the municipal 
balance sheet, which also comprise payments for older communal 
liabilities. It is too soon to form a final Judgment on the sound- 
ness of these laijge investments and the general financial policy of 
the present mnnicipal council. 

During the dec^e ' 1896-1900 there was nnintermptod pro- 
gress in all branches of education, including the hipest ; and a 
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hopofill befliiining has been made in that fonn of popular culture 
represented in En(y^d university exteusiou lectures and 
similar institutions* Sigmfioantly enough, this movement is 
opposed by the anti-Semites and tneir Clerical patrons. Women 
have been admitted to the Uuiversil^ (March 1897), which is now 
attended by over 6600 students, of whom nearly a hundred are 
female. There has been a diminution in the number of Hungarian 
and forei^ students, as also in the number of those attending the 
theological faculty. There is a large and steady increase in the 
attendance at the Polytechnic, which rose from 929 in 1892-93 to 
1711 in 1898-99. The total attendance at the University and other 
high schools is about 10,000. There are now some fifty secondary 
schools and gymnasia, and 400 elementary schools (with 177,889 
pupils), besides a lax^ge number of new establishments for special 
and technical education, inclodiim 150 (In addition to the cele- 
brated Conservatory of Music and Dramatic Art) devoted to musical 
and theatrical training. In music Vienna more than imiintaius 
her traditional high position, and attracts students and amateurs 
from all parts of the world. There are 34 daily publications, and 
a tM)tal of about 1200 periodicals of all kinds, mostjy in the German 
language. The press censorship confiscations vary from fifty to 
sixty per annum. The abolition of the newspaper stamp (December 
1899) nas not yet led to any great increase of journalistic enterprise. 

Vienna is still the largest commercial and industrial centre in 
the monarchy. In 1890 it contained 5086 factories, employing 
125,000 hands, in addition to 28,134 smaUef concerns. Tlie 
principal articles of commerce arc ; coni, flour, wine, seeds, cattle, 
coal, wood, iron, sugar, petroleum, oils, textiles, clothing, shoes, 
gloves and other leather goods, turnery, books and artistic publi- 
cations. Its staple productions are steel, tin and bronse wares, 
machinery, musical and other instruments, pottery, bent and 
carved wood furniture, ohjets tVart^ jewellery and articles in the 
precious metals, clothing, millinery, &c., and ai-tistic products 
generally. Much of its recent prosperity is due to the Sbite- 
fostered activity in the building trade. 

The foroming facta and figures tend to show that Vienna has 
become a noalthior, luindaomer, and more commodious town. 
Concurrently with those improvements, however, it has lost a gi*eat 
deal of its secular repute for being the gayest capital in Eurojio. 
Moreover, although there may not be an absolute decline in its 
prosperity, it has unquestionably failed to keep pace with its 
neighbours and rivals, the capitals of the German empire and of 
Hungiiry. From this standpoint it may be described as a Switzer- 
land which has continued to develop all its domestic resources, 
material and moral, during a period marked by a steady diminu- 
tion in the number of its wealthiest visitors. While Berlin and 
Budajiest have made the most rapid progress of all European cities, 
having multiplied their jKipulation by nine in the period 1800-90, 
Vienna — even including the extensive annexations of 1891 — has 
only increased its sevenfold. Many causes have conspired to this 
end, but most of them date from the yeara 1859, 1866, and 1867. The 
combined effect of these successive blows, agOTavated by the long 
period of decentralizing jjolicy from Taaflc to Badeni, is still felt in 
the Kaiserstadt. The gaiety of Vienna had for centuries d^nded 
on the brilliancy of its Court, recruited from all parts of Europe, 
including the nobility of tbe whole empire, and on its musical, 
light-hearted, and contented ])opulation. Even before it fell from 
its high estate os the social centre of the German -speaking world, 
it had suffered severely by the crushing defeats of 1859 and the 
consequent exodus of tlio Austrian nobles. These were held re- 
sponsinle for the misfortunes of the army, and to escape the 
atmosphere of popular odium retired to their country seats and the 

J irovincial capitals. They have never since made Vienna their 
lome to the same extent as before. The change thus begun was 
confinned by the exclusion of Austria from the Geniian Confedera- 
tion and the restoration of her constitution to Hungair, events 
which gave an immense impetus to the two rival capitals. Tims 
within eight years the ran^ of territory from which Vienna drew 
its former thron/ips of wealt% pleasure-seeking visitors and more or 
loss permanent inhabitauts-^italian, German, and Hungarian — 
was enormously restricted, and it woke to find itself merely the 
capital of a reduced and circumscribed Austria, situated on its 
extreme eastern border. Since then Vienna has benefited largely 
by the enlightened eflTorts of its citizens and the exceptional op- 

S ortunities afforded by the removal of the fortifications. But a 
ecline of its importance, similar to that within the larger sphere 
which it influenced prior to 1859, has continued uninterruptedly 
within the Hapsburg dominions up to the present day. Its com- 
mercial dosses constantly complain of the increasing competition 
of the provinces, and of the pre^psaive industrial emancipation of 
Hungary. The efforts of the Hungarians to complete their social 
and economic, no less than their political, emancipation from 
Austria and Vienna have been unremittingly pursued. The formal 
recognition of Budapest as a royal residence and capital in 1892, 
end the aj^intment of independent Hungarian court frmctionarics 
in NovemMr 1898, mark new stages in its progim. It would 
no longer be correct to speak of Vienna as the capital of the dual 


mouarchy. It merely shares that distinction with Budaiiest. Tbe 
former Vienna residences of the Hunwian aristocracy are now lot 
as tenement houses, the Ma^^ nooles having built themselves 
new palaces iu their own capital, where they spend the most of 
their time. In a less degree the provincial capitals of Austria have 
likewise progressed at the expense of Vienna. The aristocracy and 
wealthy classes tend to s}iena more of their time at home and in 
foreign travel, Vienna no lon^r ofiering the special attractions 
they were accustomed to find Hioro. Since 1890 there has been a 
further progressive decline in the number of aristocratic entertain- 
ments and of those public fetes that depend for success ujwn the 
sujmort of the upiicr classes. 

riio development of the Balkan capitals, the improvement and 
chea}>ening of communications, and the extension of the railway 
system to Turkey, have further lestrictcd the sphoro of Vienna, 
which was at one time the Paris of the Balkan Peninsula, had 
a largo and prosjicrous Turkish colony, and an imjKirtant trade 
with the licvant. To a great extent all these aro now things of 
the past. At a still later period sonic of its most flourishing in- 
dustries were seriously damagtid by American and German com- 
petition, while others emigrated to the Czech provinces, where 
labour is chcajier and rents iu*e lower. 

All this is the misfortune and not the fault of Vienna, wliicli 
has been stimdily improving, in spite of increasing difliculties. Its 
jH)pulation is no longer the easy-going, contented, iiageant-loviiig 
crowd of former times. While retaining all the amiability of the 
traditional Viennese type, it is aasumin;' new and strenuous 
attributes, a broader outlook, and greater seriousness of character. 
A racognition of deficiencies and a whoh'somo determination to 
remedy them is now general. AVriting in 1895, a thoughtful and 
well-informed American observer, Mr Albert Shaw {M-mkipal 
(hvem/niemt in Vmvt/inenlal JCiinjjKi) says it is evident to him that 
“if it had not lieen for the rebuilding of the city, and its entire 
transformation under tho infliienco of tlie extension pi'ojcct, Vienna 
would now bo in a very critical comineroial condition, if not in a 
hopelessly disastrous one. But these great reforms, coming at a 
time when a happy conjunction of cinmmstances favoured their 
execution on a bold and courteous plan, have given Vienna nn 
assured position which no political mistbrtunc or new commercial 
rivalry can take away.” Those who know Vienna host are disposed 
to share this hope fill view, remembering its very favourable situa- 
tion and great natural rosourc^es. Among theso must be reckoned 
a jKipulation, which, apart from its exceptional musical talent, is 
distinguished by special aptitudes for those branches of jiroduction 
that call for goott taste and artistic inventiveness. Its future 
prosperity, however, will presumably de.jmnd upon other sources 
than iu the ]>ast, and will ]>robably be due in the main to the 
development of its owr industrial and eommercial advantages. 

Since the Universal Exhibition of 1873 tho most inqwrtant events 
in the history of Vienna have bc3cn the turning of the Danube into 
its new bed, inaugurated May 1876 ; the burning of tho lling 
Theatre, December 1881 ; the incorporation of the siihurhs, Decem- 
ber 1891 ; and the opening of the new mctrojiolilan railway iu 
1899. 

Atjthohities. — LCtzow and Tisciiler, Wiener NeulaiU^n 
(3 vols., Vienna, 1881-93) ; Zapf, Wirthsc}Mft}nje.schwhte Wiens 
(Vienna, 1888) ; Gvulia, (ie^kMc dvr Stadt Wien (1892) ; 
iiaeit^s Jahrbuch dev Sladt Ji'icii (since 1883); the poriodieal 
rofiorts of the Burgomasfer; tho annual reports of the Ifandels- 
imd-GcwTrbckammer ; and Mr A. Shaw’s work menlionod above. 

(JK, o’n.) 

VionnOi a department of •weatern France, watered 
by the Vienne. 

Area, 2712 square miles. The jwpulation, 342,785 in 1886, had 
decreased to 333,896 in 1901. The births in 1890 were 6732, of 
which 310 were illegitimate ; deaths, 5990 ; marriages, 2608. With 
722 schools in 1896, attended by 48,000 pujiils, 6 per cent, of the 
jwpiilation was illiterate. Out of 1,563,630 acres cultivated in 
1896, 1,138,670 acres were arable and 71,630 acres laid out in 
vines. The produce of wheat in 1899 was valued at £1,204,000 ; 
nieslin, £41,200; rye, £81,800; barley, £170,500 ; oats, £680,000 ; 
potatoes, £434,000 ; niangold-wurzel, £111,500 ; vines, £710,000 ; 
green crops (trefoil, lucerne, and sainfoin), £703,000. Tho live- 
stock included 81,420 horses. 14,300 asses, 114,600 cattle, 817,200 
sheep, 84,100 pigs, and 28,100 goats. There is little mining done. 
The thriving industries are cutlery and arms (Ohfitellerault) and 
paper manufacture. About 66,000 gallons of alcohol were manu- 
factured in 1896. Poitiers, the capital, numbered (1900) 89,566 
iniiabitants. 

Vionn0^ chief town of arrondissement, department 
of Isbre, France, 65 miles west-north-west of Grenoble by 
rail. Among public institutions are a school of design, a 
free school of weaving, and a municipal industrial school 
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During the last quarter of the 19th century the number 
of textile establishments decreased from 120 to less than 
30, but the production of fabrics doubled and the total 
yalue of the material, notwithstanding decline in price, 
rose from about £500,000 to over £750,000. The manu> 
facture of woollen caps and gloves is carried on in several 
establishments, and gives employment to about 1000 
persons. Population (1891), 21,033; (1901), 22,768. 

Vlann^ HAUta-p a department X)f western France, 
watered by the river from which it is named. 

Area, 2120 square milea The population increased from 868,182 
in 1886 to 874,212 in 1901. The births in 1896 were 9170, of 
which 582 were illegitimate ; deaths, 7264 ; marriages, 8146. 
Though ill 1896, 648 schools were attended by 58,000 pupils, more 
than 18 per cent, of the population waa illiterate. The land under 
cultivation in 1896 amounted to 1,160,900 acres, of which only 
701,480 acres were plough-land, the larger part of the rest being 
laid out in grass. The wheat grown in 1899 was valued at 
£521,100 ; rye, £578,450 ; buckwheat, £143,220 ; oats, £141,500 ; 
potatoes, £448,300 ; mangold-wurzel, £101,200 ; natural pastures 
and grass lands, nearly £903,000; hemp, £42,680; chestnuts, 
£47,760 ; apples, £28,000. The live-stock of 1899 included 8580 
horses, 8652 asses, 241,200 cattle, 631,600 sheep — the second 
largest muster of sheep in France — 194,800 pigs, and 12,700 goats. 
The principal mineral produced is kaolin, which supplies an im- 
portant porcelain manufacture, having its seat at Limoges. There 
are also important paper-mills and nail factories. The population 
of Limoges, the capital, was (1901) 76,882. 

VlSrgfOf Danlal (1851 ), Simish painter and 

draughtsman, was born in Madrid in 1851. He went to 
Paris in 1867 to seek his fortune, fired by the vivid energy 
of his national temperament. He became attached to the 
Monde Ulustrd in 1870, just before the Franco-Pnisaian 
war broke out, and, like other artists in the paper, 
came under the powerful influence of Edmond Morin, 
the first newspaper draughtsman in France who sought 
to impart to drawings for journals the character of a 
work of art. Vierge’s earlier drawings, therefore, partake 
greatly of Morin’s stylo ; such are, “ The Shooting in the 
Rue de la Paix,” ‘‘The Place d’Armes at Versailles,” 
“The Loan,” “The Great School-fete of Lyons,” “Anni- 
versary of the Fight of Aydes,” and “ Souvenir of Coul- 
miors.” Viorge lost no time in proving the extraordinary 
vigour and picturosqueness of his art. Apart from the 
contribution of his own original work, he was required 
by his paper to re-draw upon the wood, for the 
engraver, the sketches sent in by artist - corre- 
spondents, such as Luc Ollivier Morson in Home and 
Samuel Urrabieta (Vierge’s brother) in Spain. From 
1871 to 1878 his individuality became more and more 
pronounced, and he produced, among his best-known 
drawings, “ Christmas in Spain,” “ The Republican Meet- 
ing in Trafalgar Square,” “Attack on a Train in 
Andalusia,” “ Feast of St Rosalia in Palermo,” “ In the 
Jardin d’Acclimatation,” “The Burning of the Library 
of the Escurial, 1872,” “Grasshoppers in Algiers,” 

“ Brigandage in Sicily,” “ Night F6te in Constantinople,” 

“ Episode of the Civil War in Spain,” “ Marriage of the 
King of Spain,” and “ The Bull Fight.” About this time 
he illustrated with remarkable dash and skill Victor 
Hugo’s Ann4e Terrible (Michel L6vy, 1874, and Hugues, 
1879), ‘‘1813” (Hugues, 1877), and Lee MUAraUee 
n882). His masterpiece of illustration is Michelet’s 
ffietoiy of France (187C), consisting of 26 volumes 
containing 1000 drawings. In 1879 he was drawing 
for La Vie Modeme^ and then proceeded to illus- 
trate Pablo de Segovia. While engaged upon this work 
he was attacked by paralysiB in the right arm, but with 
characteristic energy and courage he set himself to 
acquire the necessary skill in drawing with the left^ and 
calmly proceeded with the illustrations to the ho6k. In 
1891 he illustrated L^StpagnoUy by Bergerat^ and in 1895 
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Le Cabaret dee Troie Yertue. In 1898 he held, at tibe 
Pelletan Gallery in PariSi an exhibition of his drawings 
for Chateaubriand’s Le Dernier AbencArage (“ The Last of 
the Abencerrages”), and in the foQowing year a compre- 
hensive exhibition of his work (induing the illustra- 
tions to Dm QtdxoU) at the Art Nouveau Gallery, also 
in Paris. In 1898 Vierge contributed to Dlmage^ a 
magazine devoted to the encouragement of engraving 
upon wood; and two years later, at the International 
Exhibition at Paris, he was awarded a Grand Prix. 
In 1902 he exhibited at the New Salon a scene from the 
Franco-Pmssian war. The work of Vier^ has also been 
seen in London, in an extensive exhibition held in the 
ball of Clifford’s Inn. 

See Rogxx Mabx, V Image (1898) ; BSkaldi, La Oramire au 
eUcU. 

ViarMnp a town of Prussia, Rhine province, 11 
miles by rail south-west from Crefeld, the seat of velvet, 
silk, plush, damask, cotton, and linen industries, dye- 
works, machine factories, tanneries, brickworks, Ac. It 
has a 15th-century Roman Catholic parish church, and 
a new Evangelical church. Population (1885), 22,228 ; 
(1900), 24,797. 

Vieuxtemps, Henri (1820-1881), Belgian 
violinist and composer, was born at Verviers, 20th Febru- 
ary 1820. U ntil his seventh year he was a pupil of Lecloux, 
but when De Beriot heard him he adopt(^ him as his 
pupil, taking him to appear in Paris in 1828. From 
1833 onwards he spent the greater part of his life in 
concert tours, visiting all parts of the world with uni- 
form success. He first appeared in London at a Phil- 
harmonic concert on 2nd June 1834, and in the following 
year studied com|) 08 ition with Reicha in Paris, and began 
the long series of works which are more highly appreciated 
by violinists than by any one else. From 1846 to 1852 
he was solo violinist to the Tsar, and professor in the 
conservatorium in Bt Petersburg. From 1871 to 1873 he 
was teacher of the violin class in the Brussels Conserva- 
toire, but was disabled by an attack of paralysis in the 
latter year, and from that time could otily superintend 
the studies of favourite pupils. Ho died in Algiers, 
6th June 1881. He had a perfect command of technique, 
faultless intonation, and a marvellous command of the 
bow ; his staccato was famous all over the world, and his 
tone was exceptionally rich and full. In his playing and 
in his works there were occasional lapses from the 
ideal dignity of the highest art ; but in his compositions 
there are often good ideas, as well as themes pleasing 
to the ear and passages of formidable difiiculty. 

(j. A. F. M.) 

VIgan, the capital of the province of South Docos, 
Luzon, Philippine Islands, slightly north of the centre 
of the province, and a mile inland from its coast. Its 
people are industrious, and in addition to agriculture, 
devote themselves to fishing, brick-making, cabinet-making, 
and also to shipbuilding upon a small scale. Vigan is the 
residence of the bishop of Nueva Segovia, and its public 
buildings are among the finest to be seen in the Philip- 
pines outside of Manila. The language is llocano. 
Population, 19,000. 

VfgftiisMnp QiSidIbrandr (1828-1889), the 
foremost Scandinavian scholar of the 19th century, was 
bom of a good and old Icelandic family in Breifi^jord 
in 1828. ^ He was brought up, till he went to a tutor’s, 
by his kiuswoman Kristin Vfgfussdottir, to whom, he 
records, he “owed not only t^t he became a man of 
letters, but almost everything.” He was sent to the old 
and f^ous school at Bessastad and (when it removed 
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thither) at B^lgaidk ; and in 1849, already a fair scholar, 
he came to Copenha^ University as a hwnariuH in 
the Begense Colley. He vrats, after his student coarse, 
appointed by the Ama-Magnaean trustees, 

and worked for fourteen years in the ArnarMagnaaan 
Library tUl, as he sai4 be knew every scrap of old 
vellum and of Icelandic written paper in that whole 
collection. During his Danish life he twice revisited 
Ic^nd (last in 1858), and made short tours in Norway 
and South Germany with friends. In 1866, after some 
months in London, he settled down in Oxfo^, which he 
made his home for thenrest of his life, only quitting it for 
visits to the great Scandinavian libraries or to London (to 
work during two or three long vacations with his fellow> 
labourer, F. Y. Powell), ot for short trips to places such 
as the Isle of Man, the Orkneys and Shetlands, the old 
mootstead of the West Saxons at Downton, the Roman 
station at Pevensey, the burial-place of Bishop Brynjulf’s 
ill-fated son at Yarmouth, and the like. He held the 
office of Reader in Scandinavian at the University of 
Oxford (a post created for him) from 1884 till his death. 
He was a Jubilee Doctor of Upsala, 1877, and received 
the Danish Order of the Dannebrog in 1885. He had 
many friends who valued his character and learning — 
as Professors Unger and Mdbius ; his distinguished fellow- 
countrymen J6n Sigurdson and Vilhelm Finnsen, and the 
Moli^rist H. Larpent, the friend of his youth ; and among 
Englishmen — Dean Liddell, “Bodley” Coxe, Dr Garth 
Wilkinson, Thomas and John Carlyle, Lord Sherbrooke, 
Lord Carnarvon, Sir Edmund Head, Sir G. W. Dasent, 
Arthur Lawrenson, James Simo, Bartholomew Price, the 
Dean of Durham, Mr G. Meredith, Dr Sweet, Mr James 
Bryce, Dr Rhys, Mr Gosse, Mr Moore, Professor Morfill, 
Dr Furnivall, Mr H. L. Ward, Professor Elton, Mr 
Sephton, and Mr H, M. Paget, who painted his portrait 
in 1888. Vfgfvisson died of cancer on 31st January 1889, 
after a short and painless illness, the first in his life, 
and was buried in St Sepulchre’s Cemeteiy, Oxford, 3rd 
February. He was a spare but strong man, with a 
handsome and notable face ; his hair was dark and curly, 
his eyes grey and full of light, his complexion healthy but 
almost colourless, his voice full. He was active of habit 
and enjoyed exercise (in youth, though a light-weight, he 
had been a skilled wrestler), exceedingly temperate, Ixith 
in eating and drinking, a most energetic and conscien- 
tious worker, and a man of real distinction and influence, 
easy of access, modest and unpretentious to a rare degree, 
living a simple, earnest, cheerful life. He was an excellent 
judge of literature, reading most European languages 
well and being acquainted with their classics. His 
memory was remarkable, and if the whole of the Eddie 
poems had been lost, he could have written them down 
from memory ; while to remember dates he had once road 
and references he had once made was no effort to him. 
He si)oke English well and idiomatically, but with a 
strong Icelandic accent.* He wrote a beautiful, distinctive, 
and clear hand, in spite of the thousands of lines of MS. 
copying he had done in his early life. 

By his T^iimatdl (written between October 1854 and 
April 1855) he laid the foundations for the chronology 
of Icelandic history, in a series of conclusions that have 
not been displaced (save by his own additions and correc- 
tions), and that justly earned the praise of Jacob Grimm. 
His editions of Icelandic classics, 1858-68, Bukopa Sogur, 
Bordor Soffa^ Fom S&gvr (with Mobius), Eyrhyggia, Saga, 
and Flateyat^k (with Unger) opened a new era of Ice- 
Mdic scholardiip, and can only fitly be compared to the 
Bolls Series editions of chronides by Dr Stubbs for the 
interest and value of their prefaces and texts. Seven 
years of constant and severe toil, 1866-73, were given to 
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the Oxford Icelandic-English Dictionary, incomparably 
the best guide to classic Icelandic, and a monumental 
exmple of single-handed work. His later series of 
editions, 1874-85, included Orkneyinga and Ildcoruir 
Saga^ the great and complex mass of Icelandic historical 
sagas, known as SUirltmga, and the Corpta Foeitetm, 
Boreahy in which he edit^ the whole b^y of classic 
Scandinavian poetry. As an introduction to the JSiur- 
lunga^ he wrote a complete though concise history of 
the classic Northern literature and its sources. In the 
introduction to the CorpiMf he laid the foundations of 
a critical history of the Eddie poetry and Court poetry 
of the North in a series of brilliant, original, and well- 
supported theories that are gradually being accepted even 
by those who were at first inclined to reject them. His 
little Icelandic Prose Reader (with F. York Powell), 1879, 
furnishes the English student with a pleasant and trust- 
worthy path to a sound knowledge of Icelandic. The 
Gnm/ni Centenai'y (1886) give good examples 

of the range of his historic work, while his Appendix 
on Icelandic currency to Sir G. W. DasentV Bufnt Njal 
is a model of methodical investigation into an intricate and 
somewhat important subject. As a writer in his own 
tongue he at once gained a high position by his excellent 
and delightful Relations of Travel in Norway and 
Germany. In English, as his “ Visit to Grimm ” and his 
powerful letters to The Times show, he had attained no 
mean skill. His life is mainly a record of well-directed 
and efficient labour in Denmark and Oxford. 

(f. y. V .) 

Vlffo, Boa|K)rt town of S}min, in the i>r(>vince of 
Pontevedra, connected by rail with Madrid, Portugal, and 
the north of Spain railway system. The most active 
industries are connected with the fisheries and the ship- 
ping interests, but there are also iron foundiies, paper, 
flour, and saw mills, a i)etroleum refinery, distilleries, and 
some thirty sardine estaldishments The town is acquiring 
a more modern aspect with large handsome streets, squares, 
fine buildings, schools, clubs or casinos, hotels, theatres, 
public gardens, quays, <kc. In 1898, 1098 vesstds of 
104,940 tons entered, and 1593 vessels of 1,244,552 tons 
cleared. The ex}K)rts in 1898 amounted to £128,658, 
the imports to £118,809. Population (1887), 15,044; 
(1897), 17,222. 

Viliach, the chief town of a government district in 
Carinthia, on the river Drave, 22 miles west of Klagenfurt, 
in a broad, fertile basin at the foot of the Dobratsch or 
Villach Alp. The parish church is an interesting Gothic 
edifice of the 15th century. The industry of Villach is to 
a great extent depimdent on the vicinity of the lead mines 
of Bleiborg, and consists in various aj)plication8 of that 
metal. Macjhiuery, cement, coffee substitutes, leather, 
pajxjir and pasteboard, and beer arc also manufactured ; 
and marble is quarried in the neighbourhood. There is a 
considerable transit trade in and de])6t8 for the sale of lead, 
iron, zinc, and steel, products of the mines and furnaces 
of the district. The warm sulphur springs of Warmbad- 
Villach are about 2 miles from the town. Population 
(1890), 6765; (1900), 9690, including garrison of 829 
men. 

Villa Concapeidn. See Conckpoi6n. 

villa Cl0l PllaFp an important city of Paraguay, 
about 104 miles from Asuncion. Including its suburbs, 
it has a population of 5742. The city has a municipal 
board, military commander, justice of the jjeace, custom- 
house, port captain, national college, many public and 
private schools, a branch of the Agricultural Bank, and 
telegraph and post offices. Orange trees grow throughout 
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the city, which is one of the largest orange-exporting 
towns in the republic, and has a fine harbour oU the river 
Paraguay. 

VillftflTAtlcaf a town of the province of Verona, 
Lombardy, Italy, 11 miles S.S.W. of Verona, on the 
railway to Mantua. It has considerable silk indus- 
tries. Here preliminaries of peace were signed between 
Napoleon III. and the Austrians in 1859 after the battle 
of Solferino. Population (1901), about 7600. 

Viilafiranea da Loa Barrosi a town of 

Spain, province of Badajoz, on the railway from Merida 
to kS^ville. Population (1887), 9634 ; (1897), 9930. The 
surrounding country produces in abundance cereals of 
every kind, wine and oil, and is a noted district for the 
rearing of live stock. The town has modem houses and 
squares, a parish church of the 16th century, some old 
convents, a society, styled Tertulia Literaria, that has a 
remarkable archaeological museum, with fine ceramics and 
ancient sepulchral stones and coins, almost all collected 
from th^ neighbourhood. 

Vlllajoyosaf a town of Spain, on the Mediter- 
ranean coast, in the province of Alicante, opposite the 
island of Bonidorin. Its municipal boundaries are exten- 
sive, and embrace much of the lovely and fertile hnm'ta 
dotted with country houses and farms. The oldest part 
of the town, still showing some remains of the walls, is 
on the top of a hill, and is composed of narrow, crooked, 
steep streets, with a couple of jmrish churches. The 
more modern part, styled La Marina, or San Cristobal, 
is built at the foot of the hill, near the coast, and there 
is a subui'b connected with it by a bridge across the little 
river Holla, The new town has broad, well-}>aved streets, 
a town hall, schools, asylum, and a fine chapel dedicated to 
Santa Marta, with a tower 29 metres high. The anchor- 
age is not very good for large ships, but much frequented 
by coasting vessels. There is a lighthouse to the north- 
east of tile town. The fisheries are important, and give 
eiiqjloymont to several hundred men with over a hundred 
boats. There is an active trade in agricultural products, 
and the industries include the making of rope, sails, nails, 
leather, sIuhjs, hemp, esj^arto-grass rugs, almond pastes, 
and chocolate. Near VUlajoyosa is a lunatic asylum and 
sanatorium founded by Dr Izquierdo, founder of the 
lunatic asylum of Madrid. Population (1887), 8763 j 
(1897), 8981. 

Villa Nova do Qaia, a town of Portugal, 
district of Oporto, a suburb of Oporto, on the loft bank 
of the Douro, connected with Oporto by a couple of bridges. 
The manufactures include pottery, wine-casks, cottons, 
tol)acco, glass, 8i>irits, soap, corks, jcc. Population (1890), 
12,108; (1900), 14,754. 

Villanueva da la Serena, a town of Spain, 
province of Badajoz, to the south of the river Quadmna, 
on the railway from Cuidad Heal to Badajoz. The flat 
country ])roduces wheat, hemp, fruit, and wine. Much 
live stock is reared in the neighbourhood. Villanueva 
has regular, well-paved streets, and among its public 
buildings are the town hall, |mrish church, several con- 
vents and hermitages, and the schools. Population (1887), 
12,024; (1897), 11,731. 

Villanueva y Qeltru. a seaport town of 
Spain, province of Ikrcelona, with a station on the line 
from Madrid to Barcelona. Agricultural interests are im- 
portant, and there are cotton, woollen, paper and linen 
manufactures, and iron foundries. The fisheries are 
active, giving employment to 900 men and boys with 310 
boats. Most of the houses and public buildings are 
modern, well built, and the whole place has an air of ease 
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and growing prosperity. The harbour affords safe and 
deep andiorage, and is chiefiy frequented by coasting and 
small cralt. San Cristobal Cape is a lifeboat station. 
The museum and library was founded and endowed by 
the eminent poet and academician, Victor Balaguer. It 
contains 40,000 volumes, valuable MSB. and paintings, 
with prehistoric and ot^r collections. The collection 
of ceramics includes 2000 specimens, that of engravings 
3000^ the numismatic 6000; the antiquities from the 
Far East especially are unrivalled. Population (1887), 
13,811; (1897), 11,839. 

Villa Real, a town of Portugal, capital of the 
district of Villa Beal, situated 10 miles N. of the Douro, 
and 47 E.N.E. of Oporto. Population (1890), 5920; 
(1900), 6736. The district of Villa Real has on area 
of 1717 square miles, and population (1890), 237,302; 
(1900), 243,584, giving 142 inhabitants to the square 
mile. There are alkaSne waters and baths at Vidago 
(near Chaves) and at Pedras Salgadas (near Villa Ponca 
d’Aguiar). The district adjacent to the Douro is known 
jiar excelleme as the wine country; in 1892 the vine- 
yards covered 38,730 acres, and wine was produced to 
the extent of 8,827,170 gallons, and £448,670 in value. 
In 1898 the wine produced was 4,106,357 gallons. 
Cattle, sheep, and especially pig breeding are actively 
pursued, and hams are cured at Chaves and Mur^a. 

Villa Rica, an important town of Paraguay, 90 
miles oast of Asuncidn, with about 25,000 inhabitants. 
It is situated in the interior of the country, in the midst 
of a rich agricultural region, with hills running east and 
west covered with fine timber. One of the national 
colleges is situated here, and there are public schools. 
It has a church, many modern edifices, commercial houses, 
and a branch of the Agricultural Bank. 

Vlllarl, Pasqualc (1827 ), Italian 

historian, was born at Naples on 3rd Octolx^r 1827. 
He studied under Basilio Fuoti and Luigi La Vista, under 
whose auspices his first work, an attack upon the Bourbon 
regime in South Italy, appeared in 1847. Seeking refuge 
in Florence, Villari devoted himself to historical research 
in the archives of the Laurentian and Magliabecchi 
libraries, and produced in 1859 the first volume of his 
Storia di Girolamo Savtmarola e de moi tempi, A second 
volume followed in 1861, and the work, which was speedily 
recognized as an Italian classic, was translated into 
English, French, and German. It was followed in 1877 
by a work of even greater critical value, Niccolo Machia- 
velli e i moi tempi. In the meantime Villari had left his 
chair of history at Pisa to become professor of history at 
the Institute of Studi Superiori at Florence, and he was 
also appointed a member of the Council of Public Instruc- 
tion, to which body in 1862, having served as a juror at 
the international exhibition of that year, he contributed 
an important monograph upon education in England and 
Scotland. In 1869 he was general secretary of public 
instruction, in 1884 he was made senator, and in 1891 he 
was minister of public instruction in the Budini cabinet. 
In 1893-94 he collected a number of historical studies 
from the Nvova Antologia^ under the title of Iprimi due 
eeeoli della storia di Firenze ; and in 1901 he produced, in 
two volumes, Le Invaeioni hcvrhariche in, Italia, a popular 
account of the dissolution of the empire, based largely 
upon the researches of Gibbon, Bury, Hartmann, and 
Hodgkin. All these works have been trandated into 
EngUsh by the historian’s wife, Linda Villari («^ 
White), and all of them, especially the Mcuihianelli, are of 
great value to the student of Italian history. Of Villari’a 
Uterary and especially his Dante studies, the most im- 
portant are contained in Saggi CriUd (1886). In Letlere 
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MmdumaU he concerns himself mainly with social ques- j 
tions. The most influential by far of his political writings I 
was a pamphlet, Di chi e la colpa^ reprinted from the 
PMUtmco in 1866, for the dis^ters of which year it 
courageously sought to And an explanation in national, 
moral, and political foibles and shortcomings. As a his- 
torian Villari is characterised by breadth of culture and 
sympathy rather than by profound insight. His sympathy 
with the aims of Savonarola led him to take what is 
probably a somewhat extravagant view of the moral and 
intellectual capacity of the reformer. 

VIII#flrMlCh€L chief town of arrondissement, de- j 
partment of Bh6ne, France, 19 miles north by west of 
Lyons by rail Al^ut twenty factories are engaged in 
the manufacture of cotton fabrics, of which the total 
value exceeds £1,000,000 a year. Establishments for 
dyeing and finishing goods give employment to about 
1500 persons, and the manufacture of cotton thread and 
accessory branches of industry to 1000 or 1200 more. 
Population (1891), 11,581 ; (1901), 14,033. 

Villiars do I’lsie-Adanrii Auflruste 
Philippe Mathias da (1838-1889), Court, 
French poet, was born at St Brieuc in Brittany, 28th 
November 1838. He may be said to have inaugurated 
the Symbolist movement, and AxUy the }>lay on which he 
was engaged during so much of his life, though it was 
only published after his death, is the typical Symbolist 
drama. He began, at the age of twenty-one, with a 
volume of poems. This was followed by a wild romance 
of the sui>ernatural, /ats, 1862, and by two plays, Elen^ 
1864, and Morgane^ 1865. La RevolU^ a play in which 
Ibsen’s DoWc limse seems to be anticipated, appeared in 
1870; Contec Crude^ his finest volume of short stories, 
in 1880 ; L*Eve Future^ an amazing piece of buffoonery 
satirizing the prelensions of science, in 1886; TribuUt 
Jionhomet in 1887 ; Axd in 1890. He died at Paris, under 
the care of the Frhres Saint>Jean-de-Dieu, 19th August 
1889. Villiers has left behind him a legend, probably 
not more fantastic than the truth. Sharing many of the 
opinions of Don Quixote, he shared also Don Quixote’s life. 
He was the descendant of a Grand Master of the Knights of 
Malta, famous in history, and his pride as an aristocrat and 
as an idealist were equal. He hated mediocrity, science, 
jirogress, the present age, money, and “serious” peojde. 
In one division of his work ho attacked all the things which 
he hated with a savage irony ; in another division of his 
work he discovered at least some glimpses of the ideal 
world. He remains a remarkable jxKJt and a remarkable 
satirist, im}^rfect as both. He improvised out of an 
abundant genius, but the greater i)art of his work was 
no more than improvisation. He was accustomed to talk 
his stories before he wrote them. Sometimes he talked 
them instead of writing them. But he has left, at all 
eveute, the C&ntes Crueh, in which may l)e found every 
classic quality of the French contCf together with many 
of the qualities of Poe and Hofihiann ; and the drama of 
in which the stage takes a new splendour and a new 
subtlety of meaning. Villiers’s influence on the younger 
French writers was considerable. It was always an ex- 
altation. No one in his time followed a literary ideal 
^ more romantically. (a. sy.) 

Vlllinffeii, a town of Germany, grand-duchy of 
B^en, 52 miles by rail north of Schaffhausen. It is the 
^ief seat of^ the watch-making industry of the Black 
Forest. It is in part still surrounded by walls, with 
ancient gate towers. It also produces musical -boxes, 
glass, and silk; and has a Gothic church of the 13th 
century and another of the 11th, a 15th-century town 
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hall, with a museum of antiquities, music, technical, and 
l^cultural schools. Population (1885), 6140; (1900), 

Vllllft (properly Wilno), a Lithuanian government 
of West Russia, bordering on Poland, with an area of 
16,421 square miles. It is chiefly built up of Lower 
Tertiary deposits, but in the north Devonian sandstones 
appear on the surface. The Tertiary deposits consist of 
Eocene clay, slates^ sandstones, limestones, and chalk, with 
gypsum, and are jiartly of marine and partly of land origin. 
The whole is covered with thick layers of Glacial boulder 
clay and post-Glacial de|) 08 its, containing remains of tho 
mammoth and other extinct mammals. Interesting dis- 
coveries of Neolithic implements, especially of polished 
stone, and of imjdements belonging to the Bronze Age 
and the early years of the Christian epoch, have been 
made in the province. 

The population, which was 1,223,260 in 1883, numbered in 1897 
1,691,912 (domiciled only), of whom 797,676 were women, and 
I 201,447 lived in towns ; nearly 400,000 of the inhabitants were 
j Russians and 200,000 Jews, the remainder being Liilnianians and 
i Poles. Tlie province is divided into seven diatriclH, the chief 
towns of which are Vilna, Vileika (3.5.'t2 inhahittmts), Disiia 
(6739) Lida (8626), Oshmiany (6375), Sventsiany (6322), and 
Troki (3318). The standard of education is low ; in 1898 llicrti 
were only 1063 ))rimary schools, attended by 30,107 boys and 
8460 girls. Lignite, iron ore, and peat are iho only iiiiuerals 
found in the province. Of the toted area of lOJ million acres, 
2,796,900 acres were in 1898 covered with forests. The soil 
varies greatly, from fertile black earth in the west to clay 
and sandy soil elsewhere, and tho standard of agriculture is 
generally low, both on the iieasants* lands (3,644,000 acres) and 
on the small estates. Tlie total area under cereal crojis in 1900 
was 2,445,600 acres, and the average yield in 1896-99 was ; lye, 

6.466.000 cwt. ; wheat, 263,000 cul.; oats, 2,499,000 cwt.; 
liarley, 1,032,000 cwt. ; also 10,393,000 cwt of potatoes, which 
are largely grown for distilleries. Flax, hemp, and beetroot for 
sugar are widely cultivated, and some tobacco is mised. There 
are a uuiubor of acliool-gardens in connexion with the village 
schools, and one at the normal school for teachers. Oatthvbreed- 
ing is second in importance only to agriculture, there being 
in the province in 1897 222,400 horses, 661,200 homed cattle, 

488.000 sheep, and 340,400 pigs. Industries are undcvelois'd, 
and the annual returns of all factories (chw*fly distilleries, 
breweries, tobacco works, tanneries, iMqwr-raills, flour-mills, and 
a few uire and nail works) only amounted to 11,323,000 roubles 
ill 1898. 

Vilna, the capital of the above province, on the 
river Viliya, 436 milcH by rail south-west of St r(?tersburg, 
near the junction of three important lines running from 
Libau to Odessa and to the Don, and from St Petersburg 
to Warsaw. It is the hiyidquarters of the (iovernor- 
Gcneral of the Lithuanian provinces, and hiis grown 
very rapidly ; in 1897 its jiojiulatiou was 159, .^>68, as 
compared with 109,329 in 1889. It is an imjiortant 
centre for trade in iiinlicr and grain, which arc expc)rted 
both by rail and river. It has theological seminaries, 
both Ortliodox and Catliolic, a military school, a normal 
school for teachers, a numl)cr of lyceums, and a few pro- 
fessional schools. It is also the seat of many scientific 
societies (geographical, medical, and archajological), and 
has a good antiquarian museum and a public library. 

Vllvorde, a town of Belgium, in the jirc' ince of 
Bral>ant, 9 miles north of Brassels by rail, on tlie river 
Senne. It manufactures, among other commodities, 
chemical manure, oil, and alimentary jiastes. There are 
also breweries. Population (1890), 11,138; (1900), 
12,992. 

Vincennes, a city of Indiana, U.S.A., capital of 
Knox county, on the east bank of the Wabash river, in 
the south-western part of the state, at an altitude of 
420 feet Its site is level, the street plan regular, and 
it has water-supply and sewerage systems. Four railways 

the Baltimore and Ohio South-Western ; the Cleveland, 

S. IX. — 88 
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Cincinnati, Chicago and St Louis ; the Evansville and* 
Terre Haute ; and the Pittsburg, Cincinnati, Chicago and 
St Louis —intersect here, making it a railway centoe of 
importance. The city contains repair and car works, and 
manufactures in great variety. Population (1890), 8853 ; 
(1900), 10,249, of whom 736 were foreign-born and 432 
negroea 

Vinita, a town of the Cherokee nation, Indian Terri- 
tory, XJ.S.A., in the northern part of the Territory, at 
the intersection of the St Louis and San Francisco, and 
the Missouri, Kansas and Texas railways, at an altitude 
of 700 feet. The lands of Indian Territory are, by United 
States law, the common property of the tribes, but in con- 
travention of the law, the nation has granted this town- 
site to individuals, and upon such deeds the titles in the 
town rest. It is in an agricultural and ^jastoral region, 
for which it is a collecting and distributing point. It is 
I) 0 opled almost entirely by whites, the Indians remaining 
aloof from railways. Population (1890), 1200 ; (1900), 
2339. 

VirehOWi Rudolf (I82I-I902), German })atho- 
logist and politician, was born on 13th Octol^r at 
Schivelbein, in Pomerania, where his father was a small 
farmer and shoj)-keept;r. As a l>oy ho attended the vMs- 
Bchvle of his native village, and at the age of seventeen, 
having jiassed through the gymnasium of Kiislin, went to 
Berlin to study modicimj. He took liis doctor^s degree in 
1843, and almost immediately received an ap{K)iutmetit as j 
assistant-surgeon at the Oharite Hospital, becoming pro- 
rector three years later. In 1847 he began to act as 
privatrdoemt in the university, and founded with Bein- 
hardt the Archiv fiir pailioloijimlt/i Anaiotnie und Phyno- 
loffie, which, after his collaborator’s death in 1852, he 
carried on alone, and in 1848 he wont as a meml)er of a 
Government Commission to investigate an outbreak of 
typhus in Upper Bilesia. About the same time, having 
shown too open sympathy with the revolutionary or re- 
forming tendencies of 1848, ho was for political reasons 
obliged to leave Berlin and retire to the seclusion of Wiirz- 
burg, the medical school of which profited enormously 
by his labours as professor of pathological anatomy, and 
secured a wide extension of its reputation. In 1856 Ik* I 
was recalled to Berlin as ordinary professor of pathological 
anatomy in the university, and as director of the Patho- 
logical Institute, formed a centre for research whence 
has flowed a constant stream of original work on the 
nature and processes of disease. On 14 th Octolior 1901, | 
his eightieth birthday was celebrated in Berlin amid a 
brilliant gathering of men of science, part of the cen^- 
monies taking place in the new Pathological Museum, 
near the Charit*!, which owes its existence mainly to his 
energy and powers of organization. On that occasion all 
Europe united to do him honour, many learned societies 
sent delegates to express their congratulations, the King 
of Italy gave him his own portrait on a gold medallion, 
and among the numerous addresses he received 'was one 
from Kaiser Wilhelm II., who took the opportunity of 
presenting him with the Grand Gold Medal for Science. 
In the early part of 1902 ho slipiied from a tramcar in 
Berlin and fractured his thigh ; from this injury he never 
really recovered, and his death occurred in Berlin on 5th 
September 1902. 

Wide as were Virchow’s studies, and successful as he 
was in all, yet the foremost place must 1)0 given to his 
achievements in pathological investigation. Ho may, in 
fact, be called the father of modem pathology, for his view, 
that every animal is constituted by a sum of vital units, 
each of which manifests the characteristics of life, has 
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almost uniformly dominated the theory of disease since 
the middle of the 19th century, when it was enunciatt*d. 
The beginnings of his doctrine of cellular pathology date 
from the earliest period in his career. When, towards the 
end of his student days in Berlin, ho was acting as clinical 
assistant in the eye department of the Berlin Hospital, he 
noticed that in keratitis and comeal wounds healing took 
place without the appearance of plastic exudation, l^is 
observation led him to further work, and he succeeded in 
showing that in vascular organs the presence of cells in 
inflammatory exudates is not the result of exudation but 
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(From a photograph by JBUiott and Fry^ London.) 


of multiplication of pre-existing cells. Eventually he vas 
able to prove that the biological doctrine of oninis cdluhi 
e cdlula applies to pathological processes as well as to 
those of normal growth, and in his famous book on Cellular- 
pdilwlogicy published at Berlin in 1858, he established 
what Ijord Lister has described as the “ true and fertile 
doctrine that every morbid structure consists of cells 'whicb 
have been derived from jjre-oxisting cells as a progeny.” 
But in addition to bringing forward a fundamental and 
jihilosophical view of morbid processes, which has probably 
contributed more than any other single cause to 'vindicate 
for pathology the place which ho claimed for it among 
the biological sciences, Virchow made many imix)rtarit 
contributions to histology and morbid anatomy and to the 
study of particular diseases. The classification into epi- 
thelial organs, connective tissues, and the more siiecializod 
muscle and nerve, was largely due to him ; and he proved 
the presenco of neuroglia in the brain and spinal cord, 
discovered crystalline haematoidine, and made out the 
structure of the umbilical cord. Medical science further 
owes to him the classification of new growths on a natural 
histological basis, the elucidation of leuemmia, glioma, 
and lardaceous tumours, and detailed investigations into 
many distiases — tuberculosis, pyaemia, diphtheria, lei>rosy, 
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typhus, dns. Among the books he published on pathological 
and medical subjects may be mentioned Varlemngen iiher 
Pathclagie^ the first volume of which was the Cellvlar- 
(1858), and the remaining three Die Krank- 
haftm GetiehmiliU (1863-67) ; Handbuch d&i' spezielhn 
Pa^logie tmd Thempie (3 vols., 1854-62), in collabora- 
tion with other German surgeons; Gemmmdie Ahhxmd- 
hmgen mr wiseemehafUielim Medizin (1856) ; Vier Red&n. 
iiber Leben uvd KramJcsein (1862) ; Untermehwtigm iiher 
die Entwicklumg dee Schadelgrundee (1857); Lehre von 
den THchinen (186M ; Ueber den Ilwnger-typhm (1868) ; 
and GeeammlU AhJutmdlungen am dem Gehiete d&i* offenP 
lichen Medizin und d&r Semhenlehre (1879). In England 
his pathological work won general recognition. The Iloyal 
Society awarded him the Copley medal in 1892, and 
selected him as Croonian lecturer in the following year, 
his subject being the position of pathology among the 
biological sciences; and in 1898 he delivered the second 
Huxley memorial lecture at Charing Cross Hospital. 

Another science which Virchow cultivated with con- 
spicuous success was anthropology, which he did much 
to put on a sound critical basis. At the meeting of the 
Naturforschorversammlung at Innsbruck in 1869, he was 
one of the founders of the Gorman Anthropological 
Society, of which ho became president in the following 
year; and from 1869 onwards he presided over the Berlin 
Anthropological Society, also acting as editor of its pro- 
ceedings in the Zeitechrift fiJi/r Ethnologie. In ethnology 
he published a volume of essays on tho physical anthro- 
pology of tho Germans, with special reference to tho 
Frisians; and at his instance a census, which yielded re- 
markable results, was carried out among school children 
throughout Germany, to determine the relative distribu- 
tion of blondes and brunettes. His archseological work 
included the investigation of lake dwellings and other 
prehistoric structures ; he went with Schliemann to Troy 
in 1879, fruits of the expedition being two books, Zur 
I^ndeehwnde der Troae (1880) and Alb-trojwnieche Graver 
und Schddel (1882); in 1881 ho visited the Caucasus, 
and on his return published Dae Qrdhen'feld vmi Kohan 
iiti Lande der Oeeeten; and in 1888 he aGComi)anied 
Schliemann to Egypt, Nubia, and tho Feloponnese. 

As a |X)Utician Virchow had an active career. In 1862 
he was elected a member of the Prussian Lower House. 
Professing advanced Lilieral and democratic views, he was 
a founder and leader of the Fortschrittspartei, and the 
expression kultv/rkampf had, it is believed, its origin in 
one of his electoral manifestoes. For many years he was 
chairman of the finance committee, and in that capacity 
may bo looked upon as a chief founder of the constitu- 
tional Prussian Budget system. In 1880 he entered 
the Reichstag as representative of a Berlin constituency, 
but was ousted in 1893 by a Social Democrat. In the 
Reichstag he became the loader of the Opposition, and a 
vigorous antagonist to Bismarck. In tho local and muni- 
cipal politics of Berlin again he took a loading part, and 
as a member of the municipal council was largely respon- 
sible for the transformation which came over the city in 
the last thirty years of the 19th century. That it has 
become one of the healthiest cities in the world from being 
one of the unhealthiest, is attributable in great measure 
tf> his insistence on the necessity of sanitary reform, and 
it was his unceasing efforts that secured for its inhabitants 
the drainage system, the sewage farms, and the good water- 
supply, the benefits of which are refiected in the decreased 
death-rate they now enjoy. In respect of hosjntals and tho 
treatment of the sick his energy and knowledge wore of 
enormous advantage to his country, both in times of peace 
and of war, and the unrivalled accommodation for m^ical 
treatment possessed by Berlin is a standing tribute to his 
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nam^ which will bo j)erpetuated in one of the largest 
hospitals of the city. Of his writings on social and 
political questions may be mentioned Die Erziehtmg des 
Weibes (1865) ; Ueber die natwnale Entvfkklwng uvd 
Bedenivn^ den* Katmimseeneehaften (1866) ; DieAufgahen 
der Naturwieeenechaften in dem nmen TuUioncUm Lelten 
Deutschlande (1871); Die Freiheit der Wismiechaft im 
nwdemen Stoat (1877), in which he opi)oscd the idea of 
Haeckel — that tho principles of evolution should bo taught 
in elementary schools — on the grouTid that they w'ere not 
as yet proved, and that it was mischievous to teach a 
hypothesis which still remained in tho speculative stage. 

VirCp chief town of arrondissenient, department of 
Calvados, Franco, 36 miles south-west of Caen, on the rail- 
way from Paris to Granville. A library (30,000 volumes) 
and a small nuistuim are installed in the H6tel de Villo 
(17th and 18th centuries). Ancient Imildings are the 
Church of Notre Dame, of tlu? 13th and later centuries, 
a fortified 13th-century gjik^w^ay, the Tour d’Horloge, 
flanked by two crenelattid towers, and a jneturesque 
fragment of a 12th -amtury chtom, on a <;liff over- 
looking the Virc, wdiicli is apj)r<lLched by a fine 
esplaiuule with tri])le rows of lime trees. A centimaiy 
monument of the Revolution stands in the Place 
Nationale; in the public garden is a statue (►{ Marshal 
do Matigon (1525-1597) ; and the native j)wts CMienedollo 
(1769-1833) and Castel (1758-1832) are represented, 
the former by a marble bust, tho latter by a bronze 
statue. Tile Church of St Anne^s is a liandsouie modern 
edifice with mimcirous statues, (floth, hosiery, carding 
machines, and metallic boxes are manufactured, and fine 
granite, much of which is dressed in the tow^n, is quarried 
in the vicinity. There is considerable trade in grain, 
dairy produce, and granit/O, Vire grow up around a castle 
built in the 12th centmy by Henry 1. of England. South- 
west of the town is the gorge calleil Vaux-de-Vire, where 
tho satiric songs, hence known as “Vaudevilles,” had 
their origin. Populaiion (1881), 6263 ; (1901), 6207. 

Virginia. — A state on the eastern coast of tho 
United JStates. It was one of the thirteen commonwealths 
that established the American Union, and has played a 
leading jiart in every great crisis of that country’s history. 
In tho Cfivil War it was the chief battleground, and 
suffered more than any other staU* ; but after years of 
courageous effort its material progress is now steadily 
upwards. 

Po^mlatim, — In 1880 the population was 1,512,565; 
ill 1890, 1,655,980; and in 1900, 1,854,184, a gain for 
the latter decade of 12 jKjr cemt., as coinj»ared wdth 9*5 
j»er cent, for the preceding decade. Of the pojiulaiioii 
in 1900, 925,897 were males and 928,287 females; 
1,834,723 wore native-born, and 19,461 (only 1 per 
cent.) foreign-born. The white iK)pulatioii is increasing 
much more rapidly than tho coloured. In 1880 theio 
were 880,858 whites and 631,616 negroes; in 1890, 
1,020,122 whites and 635,438 negroes; in 1900, 
1,192,855 whites and 660,722 negroes. Out of 301,379 
adult white males, 36,493 (12*1 per cent.) wore illiterate 
(unable to write); while out of 146,122 adult negro 
males, 76,764 (52*5 per cent.) were illiterate. In 1880 
there wore six cities — Richmond, Norfolk, I’etersburg, 
Lynchburg, Alexandria, and Portsmouth — with over 
10,000 inhabitants each. In 1900 there were three others 
in addition, Roanoke, Newj)ort News, and Danville. 
Richmond in 1900 had a iiopulation of 85,050; Norfolk 
(46,624), Petersburg (21,810), lioanoko (21,495), Newjiort 
News (19,635), Lynchburg (18,891), Portsmouth (17,427), 
Danville (16,520), Alexandria (14,528). The total land 
surface is 40,125 square miles, tho average density of 
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population being 46*2 in 1900 per square milei as com- 
pared with 41*3 ten years earlier. 

Edwsatum , — The following are the statistics of the 
school population — ^all between five and twenty-one 3 rears 
old:— 


Year. 

Ilf 

¥ 

Ill 

Goloiired 

Papils 

Enrolled. 

II 

II 

l| 

11 

1890 

376,667 

276,888 

220,210 

122,069 

6868 

2168 

5660 

1963 

1899 

241.696 

250.697 

117,129 

6492 

2814 

6671 

2166 

1900 

426, '658 

266,662 

119,898 

6687 

2886 

6761 

2193 

1001 

... 

258,222 

123,889 

6687 

1 

2811 

6809 

2199 


The progress of the state university has been rapid, 
increasing from 306 students in 1886-87 to 670 on 
19th January 1901, while the teaching staff rose during 
the same x>eriod from 24 to 55. In the school for the 
deaf and the blind, who are taught various trades in 
addition to the common branches, there were 153 deaf 
and 57 blind pupils on 22nd December 1900. 

Verml wnd On lat October 1899 the peni- 

tentiary contained 1263 convicts (224 white and 1039 coloured), 
and the state farm 253 (66 white, 197 coloured). Besides these, 
28 coloured convicts were hired out, making a total of 1644 
(280 white and 1236 coloured). The net ^in to the state from the 
labour of the convicts for the year ending 30th September 1899 
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was 146,698. On S(M:h September 1900 xne asylum for Insane 
at Feterabuig (including insane ejdleptiQs in separate 
building) contained 868 mtients. At the same date the three 
asylums (at Staunton, williamsbuig, and Marion) for insane 
whites contained 1918. 

Meii^ion , — ^The religious statistics of the eight most numerous 
denominations were in 1890 as follows : — 


Denomioatloni. 

Members. 

Number of 

Churches. 


Baptiste 

Methodists . 
Presbyterians 
Episcopalians 
Campbellitos 

Roman Catholics . 
Lutherans . 

Dunkards . 

803,184 

164,698 

27,746 

20,420 

14,100 

12,866 

12,220 

7,244 

1988 

1646 

869 

882 

148 

44 

136 

93 

$8,152,682 

2,910,868 

1,284,601 

1,700,075 

240,929 

468,800 

844,916 

78,478 


Of the Baptists, 109,871 were negroes, owning 977 of the churches. 
Of the Methodists, 27,866 were negroes, owning 210 of the 
churches. 

/Tuft^ry.— The number of farms in the state in 1900 was 167,886, 
with an acreage of 19,907,888, of which 10,094,806 acres were im- 
proved, 9,818,078 unimproved. The value of farm property was 
|S23,616,977, and of the products 886,648,646, as compared with 
$42,244,468 ten years earlier. The piincip^ farm crops were 
Indian com, valued at $16,288,766 ; nay, $7,670,082 ; tobacco, 
$7,210,195 ; wheat, $6,161,000 ; forest products, $8,797,116 ; and 
orchard fniits, $2,662,488. The following table shows the manu- 
facturing and mechanical industries as returned at the censuses 
of 1880, 1890, and 1900 with the percentage of increase : — 



1880. 

189a 

i9oa 

Percentage of Increase. 

1880-1890. 

1890-10(XX 

Nuinlior of establishments 

6,710 

6,916 

8,248 

8-6 

89*4 

Capital 

126,068,990 

963,466.709 

9103,670,988 

136*8 

68*4 

Wage earners .... 

40,184 

63,666 

72,702 

88*8 

867 

Value of product .... 

961,780,992 

988,363,824 

9132,987,910 

70*6 

60-4 


The leading industries, with the value of their products, are: 
tobacco, $21,278,266 ; flour and grist mills, $12,687,267 ; lumlter 
and timber, $12,137,177 ; iron and steel, $8,841,888 ; foundries 
and machine shojis, $4,833,137 ; and cars and shop construction 
by steam railway companies, $6,277,279. Virginia has become 
one of the greatest shipbuilding states in the Union, Newport 
News and Richmond being the chief centres. 

JRailways, BankSy In 1899 there were 8691 miles of railways 
and canals in Virginia, of which 985 belonged to the Norfolk and 
Western, 666 to the Southern, and 619 to the Chesaiieake and 
Ohio. The value of all railway and canal property was $56,460,769, 
and the net income of the same was $1,840,001. The value of 
all the property of tlic ton steam navigation conquinies (the 
two principal ones being the Old Dominion Steamship Oompany 
and the Virginia Navigation Company) was $825,762. The value 
of all property of express comiiaiiies was $36,808, and that of all 
telegraph ana telephone proj^rty was $653,320. In 1900 there 
wore 128 banks, including 12 savings banks and 42 national banks. 
The total par value of shares was $10,696,661, and the market 
value was $11,652,462. In 1893-94 there were 88 building and 
loan associations. 

Finances , — In 1899 the assessed value of real estate was 
$311,385,454, of which sum coloured persons owned $11,643,164. 
The assessed value of all personal property was $102,886,723, 
of which colouied persons owned $8,303,778. The total assessed 
value of all proi>erty was $414,272,177. The taxes on property 
and the income and capitation taxes amounted to $2,080,967, of 
which $188,982 was assessed on coloured persons. The receipts 
from limior licences for the year ending 80th l^tember 1899 were 
$265, 642, and from other licences, $882,168. The total receipts of 
the state from all sources were $8,475,404, and the total expendi- 
tures, $3, 1 11, 430. On 6th December 1 900 the state debt amounted 
to $26,806,434. 

liistory , — The most Important episode in recent histoiy is the 
oontroversy over the state debt, l^is debt, amounting to nearly 
$89,000,000 when Virginia seceded from the ITnion, had been 
contracted chiefly for the purpose of buying stock in turnpike, 
canal, and railway companies. During the War of Secebion 
additional debt was contracted, but as the payment of this was 
forbidden in the Fourteenth Amendment to tlie United States 
Constitution, we are concerned only with tlie ante heUvm debt. 
At the close of the war, the oitisens of Viiginia found themselves 
imnoverished as few peoples have ever been. The Northern armies 
had seized cattle, horses, sheep, hogs, and crops, and had destroyed 


many fences, stables, barns, and dwellings ; while a social and 
economic revolution, more sweeping than the French, had sud- 
denly given freedom to the slaves, upon whose value as property 
the state’s ability to nay its debts had been largeW based. Still 
both Houses of her legislature pimed a Bill pled^ng ^wymeiit 
in full of her share of the debt — ^viz., two-thirds of the sum due 
before the creation of the state of West Virginia took from 
Virginia one-third of her soil and population. In 1878 a new 
party sprung up led by General Malione, and known as the 
“readjusters,” openly advocating repudiation of a part of the 
debt. Mahone had been a candidate for nomination as governor 
by the Democrats, as tlie great mi^'ority of the white people 
called themselves, but failed to secure it. Too astute, however, 
to proclaim himself a Republican, he continued to label himself 
Democrat, and announced as his programme the “ readjustment ” 
of the debt. The negroes followed their new master. In the 
elections of 1879 and 1881 Mahone triumphed completely, and 
having both tlie legislature and Governor of Virginia unaer his 
contrm, ^iroceeded to repudiate a considerable portion of the debt 
Before his victory the Democrats had passed a BUI (March 1879) 
enabling the holders of state bonds to fund them in new bonds 
with tax-receivable coupons. Mahono’s legislation, however, for- 
bade tax-collectors to receive coupons; and the United States 
Supreme Court gave a decision which seemed to uphold the 
constitutionality of this device for evading the acceptance of 
couT^ns. The mndholders still maintained the fight ; but the 
conflict became one of legal technicalities, case after case being 
taken into the Federal courts to test the oonstitutionality of the 
various legislative Acts. In 1892 the battle ended by a compromise, 
under which the bondholders secure much more tiian at one time 
soemed possible ; while Viiginia, though still heavily burdened 
with debt, is mying the mter^ and steadily acquiring the 
financial strengta to pay the principal also. 

Recent PoliUcal Histiry in Virptnia.— Except during the period 
when a considerable minority were led by tiie debt question into 
temporary allianoe with the negroes, the vast mijonty of white 
Vir^nians have enrolled themselves, since the War of Secession, in 
the so-called Democratic party. For a time they styled themselves 
Conservatives ; and this name indicated more coireotly their aim. 
In 1872 the state was carried by General Grant, the Republican 
candidate for the Presidency, but the Democratic candidate, Hoim 
G reeley, was a former abolitionist, and therefore obnoxious to the 
people of Virginia. The state has voted for eveiy Democratic 
Presidential candidate since that time. No Hepublioana, and only 
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<nio ** BawKiistw Oanwroii, in 1881-— has ever been elected 
Governor of Virginia. Hahone strained every nerve to be elected 
os a Bepablioan in 1889, but was beaten by more than 42,000 
minority ; and sinoe then the Democratic party has been in com- 
plete control. In 1898 the Opi)osition called itself the ** Populist ” 
party, but was thoroughly beaten. In July 1900 a law went into 
effect requiring Viiginian railways to provide separate, though equal, 
accommodation for negroes and whites. A constitutional con- 
vention was held in 1901 to frame a new Constitution. This was 
proclaimed, on 10th July 1902, as the organic law of the comiuon- 
Wdth. In many respects the new instrument is a great improve- 
ment upon the old, the executive, legislative, and judiciary 
departments being an conservatively remodelled with a view to 
increased efficiency and diminished expense, while the financial 
system is so modined as to promote the equalization of burdens, 
increase the revenue, and lower the rate of taxation. Important 
too, is the state corporation commission,** consisting of three 
tnem^rs to be appoints by the Governor, and clothed with power 
to issue all charters to domestic Gor|)oration8 and all licences to 
foreign corporations to do business in the state, as well as with 
the power and duty of sujjervising, regulating, and controlling 
transportation and transmission companies. But the most imjiort- 
ant change relates to suffrage, the aim being to disfranchise as 
many negroes and as few whites as possible without violating the 
United l&tes Constitution, which forbids disfranchisement on the 
grmnd of race, colour, or previous condition of servitude. To 
accomplish this aim the following provisions will be in force till 
1st January 1904. Any male citizen twenty-one yeara of age who 
has resided two years in the state, one year in the city, county, or 
town, and thirty days in the voting precinct, may bo registered as 
a voter for life, provided (1) that he has fought in the army or 
navy of the United States or the Confederate States or any single 
state ; or (2) that he is a son of such soldier or sailor ; or (3) that 
he lias paid for the preceding year at least one dollar in Uxes on 
property ; or (4) that he can and explain anf section of the 
Constitution, or, at any rate, understand and explain its meaning 
wlion read to him. Tnrough one or another of these four gates 
nearly every white man in the state can enter. Very few ne^oes, 
however, can enter through the first three, and it is coniidontly 
expootod that not only most of those unable to road, but many 
of those who can, will fail of entrance through the fourth gate. 
This is the ** understanding clause,” preferred by the Virginian 
Convention to the ** grandfather clanso " adopted in some other 
states. After Ist January 1904 these four gates will be closed ; 
and thenceforth any new applicant must not only have }}aid liis 
poll-taxes for the tnree preceding years, but must also apply for 
icgistration in his own handwriting, stating (without assistance of 
any sort) his name, age, date, and place of birth, residence, and 
occupation at the time and for the two preceding yeara. He must 
also answer on oath any questions affecting his qualifications as au 
elector— the questions and answers being officially recorded. So 
much for the temporary and permanent conditions of registration. 
But no one, except those who fought on one or the other side in 
the War of Secession, can actually rote who has not paid his poll- 
taxes for three years, and who cannot prepare ana deposit hia 
liallot without aid, unless he be one of those registered before Ist 
Jauuaiy 1904. 

Authoritims. — Virginia: A Hand-Book, giving its history, 
clivude, amd mineral weedth; Us edmatienai, agricultural, ami 
imiustrUd advantages. Published by direction of the State Board 
of Agriculture. By Thomas Whitkheai). Richmond, 1898. — 
Virginia: A Hidory of the People, by John Esten Cooke. 
Boston, 1888. — Economic History of Virginia in tlbe 17th Century, 
by Philip A. Bruce,— of the Virginia Debt Controversy, 
by William L. Royall. Richmond, 1897. (e. h. d.) 

ViriTlnla City, a city of Nevada, U.S.A., capital 
of Storey county, on the eastern slope of Mount David- 
son, and on the Virginia and Truckee Railroad, in the 
southern part of the state, at an altitude of 6339 feet. 
Following the fortunes of the Comstock lode, over which 
the city is built, it has declined in prosperity in recent 
years. The population, which in 1880 was 10,917, 
was in 1890 but 8511, and in 1900 had further dimi- 
nished to 2695, of whom 837 were foreign-born and 118 
coloured. 

virgin Mands, a presidency of the Leeward 
Islands colony. West Indies. I^opulation (1891), 4639 ; 
(1897), 4769. The inhabitants are peasant proprietors, 
fngag^ in raising cattle and vegetables, and in bum- 
1^ charcoal; some are fishermen and boatmen. The 
diniate is more healthy than that of the other West 


India Islands, and the heat is not so great. The small 
trade that exists is chiefiy with Bt Thomas. In 1898 the 
imports were valued at £3943, the ex^iorts at £3855. 
The revenue was £1715 and the expenditure £1783. 

Vlschety Friedrich Theodor (1807-1887), 
German writer on the philosophy of art, was born at 
Ludwigsburg, 30th Juno 1807, and was the son of a 
cler^man. He was educated at Tubingen, and Injgan 
life in his father's profession. In 1835 he became 
docent in aesthetics and German literature at his old 
university, was advanced in 1837 to extraordinary pro- 
fessor, and in 1844 to full professor. Immediately after- 
wards, as the result of a quarrel with the Clerical party, 
ho was suBjiended for two years by the Wiirtemberg 
Government, and in his enforced leisure wrote the first 
two volumes of his Aesthetik^ oder Wissmschaft des 
JSchonen (1846), the fourth and last volume of which did 
not a23pcar till 1857. Vischer threw himself heartily 
into the great German political movement of 1848-49, 
and shared the disappointment of patriotic democrats at 
its failure. In 1855 ho became professor at Zurich. In 
1866, his fame being now established, he was invited 
Imck to Gennany with a professorship at Tiibingon com- 
bined with a post at the Polytechnik of Stuttgart. He 
died at Gmunden, 14th September 1887, His writings 
include a great many literary essays collected under 
tho titles Kritische Gmge and Altes untl Heues, poems, 
an excellent critical study of Goethe's Fatist (1875), and 
a successful novel, Auch Einer%lS7S), Viach(*r was not 
an original thinker, and his monumental Aesthettk, in 
spite of industry and learning, has not the higher 
qualities of success. He attempts tho hopeless task of 
explaining art by the Hegelian dialectic. Starting with 
the definition of beauty as tho idea in the form of 
limited ap|iearance," he goes on to develop the various 
elements of art (the beautiful, sublime, and comic), and 
the various forms of art (plastic art, music, and poetry) 
by means of the Hegelian antitheses — form and content, 
objective and subjective, inner conflict and reconciliation. 
The shajie of tho work also is ropellently Hegelian, con- 
sisting of short highly technical paragraphs containing the 
main argument, followed by detailed explanations printed 
in different type. Still, Vischer had a thorough know- 
ledge of every branch of art except music, and much 
valuable material is buried in his volumes if one could 
detach it from the framework of antiquated tlieory. In 
later life Vischer moved considerably away from Hegeli- 
anism, and adopted tho conctiptions of sensuous complete- 
ness and cosmic harmony as criteria of ]»eauty ; but he 
never found time to rewrite his groat book. His own 
work as a literary artist is of high quality ; vigorous, 
imaginative, and thoughtful without academic tc'cliiii- 
cality, ^’0 

Visconti-Venosta, Emilio, Marquis (1829- 

), Italian statesman, was born at Milan on 22?id 

January 1829. A disciple of Mazzini, ho took part in 
all tho anti - Austrian conspiracies until the ineffectual 
rising at Milan on 6th Februaiy 1853, of which he 
had foretold tho failure, induced him to renoumHj his 
Mazzinian allegiance. Continuing, nevertheless, his anti- 
Austrian projmganda he rendered good service to the 
national cause, but being molested by the Austrian police, 
was obliged in 1859 to escajie to Turin, and was appointed 
by Cavour Royal Commissioner with the Garibaldian 
forces. Elected deputy in 1860, he accompanied Farini 
on diplomatic missions to Modena and Naples, and was 
subsequently despatched to London and Paris to acquaint 
the British and French Governments with the course of 
events in Italy. As a recompense for the tact displayed 
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on this occasion he was given by Cavour a permanent 
appointment in the Italian Foreign Office, and was sub- 
sequently appointed secretary-general by Count Pasolini 
Upon the death of Pasolini he became foreign minister 
(24th March 1863) in the Minghetti Cabinet, in which 
capimity he negotiated the September Convention for the 
evacuation of Home by the French troops. Kesigning 
office with Minghetti in the autumn of 1864, he was in 
March 1866 sent by La Marmora as minister to Constanti- 
nople, but was almost immediately recalled and reappointed 
foreign minister by Kicasoli. Assuming office on the morrow 
of the second battle of Custozza he succeeded in preventing 
Austria from burdening Italy with a proportion of the 
Austrian Imiiorial debt, in addition to the Venetian debt 
proper. The fall of Kicasoli in February 1867 deprived 
him for a time of his office, but in December 1869 he 
entered the Lanza -Sella Cabinet as foreign minister, and 
r(3tained his portfolio in the succeeding Minghetti Cabinet 
until the fall of the Kight in 1876. During this long 
period ho was called upon to conduct the delicate negotia- 
tions connected with the Franco-German war, the occupa- 
tion of Romo by the Italians and the consequent destruction 
of the temporal power of the Pope, the Law of Guarantetis, 
and the visits of Victor Emmanuel II. to Vienna and 
Berlin, Upon the occasion of his marriage with the 
daughter of the Marquis Alfieri di Sostegno, graiid-niecc 
of Cavour, he was created marquis by Victor Emmanuel 11. 
Por a time he remained a momlK3r of the parliamentary 
Opposition, but in 1886 was appointed senator. In 1894, 
after eighteen years’ absence from active ^)olitical life, he was 
chosen to l)e Italian arbitrator in the Birring Sea question 
and in 1896 once more accepted the portfolio of foreign 
affairs in the Uudini Cabinet at a juncture when the 
disasters in Abyssinia and the indiscreet publication of 
an Abyssinian Green Book had rendered the international 
position of Italy exceedingly delicate. His first care was 
to improve Franco-Ttalian relations by negotiating with 
France a treaty with regard to Tunis. During the nego- 
tiations relating to the Cretan question and the Grajco- 
Turkish war, he secured for Italy a worthy part in the 
European Concert and joined Lord Salisbury in saving 
(Greece from the loss of Thessaly. Resigning office in 
May 1898 on a question of internal policy, he once more 
retired to private life, but in May 1899 again assumed 
the management of foreign affairs in the second Pelloux 
Cabinet, and continued to hold office in the succeeding 
Saracco Cabinet until its fall in February 1901. During 
this period his attention was devoted chiefly to the Chinese 
problem and to the maintenance of the equilibrium in 
the Mediterranean and the Adriatic. In regard to the | 
Mediterranean he established an Italo-French agreement i 
by which France tacitly undertook to leave Italy a free ! 
hand in Tripoli, and Italy not to interfere with French 
jK)licy in the interior of Morocco; and, in regard to 
the Adriatic, he catne to an understanding with Austria 
guaranteeing the HUitm quo in Albania. Prudence and 
sagacity, coupled with unequalled experience of foreign 
policy^^ eriabled him to assure to Italy her full portion of 
influence in international affairs and secured for himself 
the unanimous esteem of European Cabinets. Though 
credited with Francophil tendencies, his straightforward 
interpretation of the Triple Alliance quickly won for him 
the confidence of Germany and Austria, while the sincerity 
of his regard for Great Britain contributed to maintain the 
cordiality of Anglo - Italian relations. His policy was 
defined by himself in one of his last speeches to the 
Italian Chamber in the words : Faithful to our alliances, 
but constant in our friendships ; . . . independent always, 
isolated never.” In recognition of his remai*kable services i 
he was created Knight of the Annunziata by Victor | 
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Emmanuel III. on the occasion of the birth of Princess 
Yolanda Margherita of Savoy (1st June 1901). 

Vision. See Physiology : Special Seneee, 

Vistula, the chief river of eastern Prussia. In 
1888 the Prussian parliament voted a credit of one 
million sterling for the purpose of preventing or mini- 
mizing the inundations to which the lower (deltaic) 
portion of the Vistula was subjected. The money was 
spent in the construction (1895) of a straight cut» 4^ 
miles long, from the confluence of the Elbinger Vistula to 
the sea, the new waterway being made 1300 feet wide 
and 11^ feet deep. In 1898 the right-hand deltaic 
branches of the Vistula, known as the Kbnigsberger and 
the Elbinger Vistula, were both made navigable by being 
dredged to a mean depth of 9 feet and widened to 100 
feet. Moreover, from Rothebude on the Vistula an artificial 
channel (the Vistula-Haff canal) has been constructed to 
the Frisches Haff, a distance of 12J miles, of which 8J 
were actually dug out ; the surface width being 59 feet, 
the bottom width 37 feet, and the minimum depth 5 J feet. 

Vlta8COp0. See Cinematograph. 

Vitebsk, a government of West Russia, adjoining 
the Baltic Provinces, with an area of 1 7,440 square miles. 
It is mainly built up of Devonian red sandstones and red 
clays, but the Carboniferous formation — both the Lower, 
characterized by layers of coal, and the Upper — appears 
in the east. The whole is covered with Glacial and post- 
Glacial formations, in which remains of extinct mammals 
and stone implements arc found in large quantities. 
There are numerous buiial-mounds containing bones and 
iron implements and decorations. 

The population, which was 1 ,204,050 in 1884, numbered 1,502,016 
I (domiciled only) in 1807, of whom 753,808 were women, and 220,1 70 
lived in towns ; 62 per cent, of the inhabitants are White Russians, 
21 i)er cent. I^tts, 10 per cent. Jews, 5 per cent. Great Russians, 
and 2 per cent. I'oles. Nearly all the artisans are Jews. The 
government is divided into eleven districts, the chief towns of 
which are: Vitebsk, Drissa (4240), Dviusk, formerly Bttnaburg 
(72,231), Gorodok (5500), I^pel (6816), Lutsin (3020), Nevel 
(0088), Polotsk (20,751), Rye/hitsa (10,681), Sebezh (4344), and 
Velizh (12,201). The standard of education is low. In 1807 
there were only 1022 primary schools attended by 30,800 boys 
and 8460 girls. Of the total aica of 11,161,600 acres, forests 
covered 4,300,000 acres in 1855 ; large stretches have since been 
cut down, but woods still occupy 3,506,000 acres. About 30 per 
cent, of the total area is cultivated, aud of this the peasants 
own 37 per cent., private persons 55 per cent, the Crown 6*6 
per cent., and various institutions 1*5 per cent. Small landowners 
are ospi^cially numerous, the peasants eagerly buying land from 
their landlords. In 1000, 2,080,200 acres were under cereal crops, 
and the average yield in 1806-09 was: rye, 4,054,000 cwt. ; 
wheat, 125,000 cwt. ; oats, 2,422,000 cwt. ; barley, 1,412,000 
cwt. ; also 7,647,000 cwt. of potatoes, largely cultivated for 
distilleries. Gardening is highly developed. Industries are in 
their infancy, and the annual returns of all factories (chiefly 
distilleries, match factories, chemical works, and plain woollen 
cloth mills) do not exceed 5,861,000 roubles. 

Vitebsk, the capital of the above province, on 
both banks of the river Duna, 345 miles by rail west 
of Moscow. Being in railway communication with both 
capitals, as well as with Riga, Warsaw, and Prussia, and 
standing on a navigable river, it carries on an active trade, 
mainly in com and animal products. Population (1897), 
66,143. 

VlterbOi a city and episcopal see of the province of 
Rome, Latium, Italy, 54 miles by rail north-north-west 
of Rome. The church of Santa Maria della Verita, with 
15th-century frescoes, is now used as a public halL In 
the neighbourhood are the ancient Etruscan cemeteries 
Oastel d’ Asso, Norchia, &c. Viterbo is the centre of the 
territory of the “ patrimony of Peter,” which the Countess 
Matilda of Tus^y gave to the Papal see in the 
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1 2th century. The manufactures include soap, matches, 
and paper. In the vicinity are mines of alum and sul- 
phur. Population (1881), 16,663; (1900), about 16,000. 

Vltori^ the capital of the Basque province of Alava, 
Spain, 31 miles south-south-east of Bilbao. It is the sec 
of a bishop, and lies on the railway from Madrid to 
France. Electric light and other improvemeuts have 
been introduced. Population (1887), 27,660; (1897), 
30,5 U. 

Vitiy lO Pr&nCOiS| chief town of arrondisse- 
inerit, department of Marne, France, 20 miles south-east 
of ChMons, on the railway from Paris to Strasburg, at the 
junction of the Marne-llhine and Haute-Marne canals. 
Tlie church of Notre Dame is a 17th-century edifice, with 
fine 18th-century monuments. A convent of the Ihicollets 
is now occupied by the Hdtel de Ville, the Palais de 
Justice, and a small museum ; otlier local institutions are 
a library with 17,000 volumes and over 70 M8S., com- 
munal colleges for boys and for girls, and a hospital. The 
Avenue Carnot, laid out since 1896 on the site of the 
former fortifications, connects a new square, containing a 
miliUry monument, with the railway station, and a bronze 
statue and square preserve the memory of Rogiir Collard 
(1763-1815), a native of the district. There are im- 
portant cement works, and works for the manufacture 
of mosaics, bell-casting, and iron-founding ; active com- 
merce is carried on in ct^reals, wood, malt, and wool. The 
])ort traffic on the Marne lateral canal amounted in 1900 
to 34,330 tons, and on the Haute-Marne to 9868 tons. 
The present town was built in 1545 by Francis T. to 
replace the older one of Vitry-en-Perthoia (population, 684 
in 1901), 2^ miles to the north-east, burned in the ])reviou8 
year by Charles V. The new town was gpaTit(»d various 
commercial and administrative ])rivileges, wliich dr(5w to 
it many inhabitants from the surrounding district. Popu- 
lation (1896), 7709; (1901), 8076. 

Vittorio, a town and ejnscopal see of the lu’ovince 
of Treviso, Venetia, Italy, 25 miles by rail north of 
Treviso. It is a summer resort, with suljjhur and saline 
s])rijigs (51 '8® to 59” Fahr,), and has been formed by the 
union of (Joneda and Serravalle. It possesses a (cathedral 
with a fine alUrpiece (1547) by Titian, another church 
with numerous paintings by Amalteo and others, and a 
statue to Victor Emmanuel (1882), It is a seat of the 
silkworm breeding and silk-throwing industries, and also 
carries on manufactures of woollens, paper, cement, and 
lime. Population (1900), about 11,000. 


ViverO, a town of Spain, province of Lugo, in one 
of the deep fjords of Qalicia. It is connected with the 
opposite bank of the estuary by a bridge of twelve arches 
and a causeway. It is an old-fashioned place, with a 
parish church, hermitages, an unpretentious town hall, 
and schools. Its fishing fleet, the coasting trade, and 
the agricultural prcnlucts of the fertile country around 
are important. Population (1887), 11,926; (1897), 
1 2,47 7 • 


. Vivisection. — This word means literally the cut- 
ting of living animals (seo Experiments on Animals), 
and might be applied to all surgical operations whether 
practised upon man or animals. As conventionally used, 
however, it has exclusive reference to operations upon the 
mwer animals undertaken for experimental purposes. 
8uch experiments have for their object the advancement 
of the sciences of physiology and jmthology. From the 
^rliest periods experimental vivisections have occasionally 
practised, but it will be readily imagined that before 
the days of anaesthetics it was difficult to execute them, 
and not less difficult to draw conclusions. The invention 


of anaesthetics has greatly extended the scope of the 
experimental method, because an animal can be kept 
unconscious and quiet without even a quiver of a muscle 
during prolonged operations and subsequent obwTvation. 
Further, the introduction of the antiseptic method has 
made it possible to subject all tissues and regions of 
the body to surgical interference, and this has also had 
the eftect of increasing the possibilities of exiierimental 
research. 

In the year 1876 the practice of vivisection in the 
United Kingdom was made subject to law, and an Act was 
passed ‘‘To amend tlie Law relating to Cruelty to Animals.^’ 
1'he chief provisions of this Act are as follows: — “A 
person shall not perforin on a living animal any experiment 
calculated to give jiain ” except subject to the following 
restrictions, viz. : (n) The experimenter must be licenced 
by the Home Secrt'teiy, and the experiment must be 
carried on in a place duly i*egistered by tlie Home 
Sticretary. {0) Tht*. animal must be anaesthetized, and, 
if the pain be likely to continue, be killed Is'fore recover- 
ing from the anaesthetic, (c) The ex])eriment must not 
be performed in illustration of a lecture unless an enabling 
certificate (in addition to tJie licence) be granted by twc» 
eminent men of science (CiTtificate C). 

Certificates may also bo granted by two i‘min<mt men 
of science for dispensing witli the use of anjesthetics 
(Certificate A), and for allowing the animal to survive 
tlie initial o|)eration ((Wificate B). Some of tins 
domestic animals are specially prote(;ted by the Act ; 
thus Clause 5 says, “An exjioriment shall not bo ^n^r- 
formed without anaesthetics on a dog or cat” ((kTtifi(*4it(*s 
E and EE), and “and shall not be perforimul on any 
horse, ass, or mule” (Certificate F) witlioiit enalding 
certifictates granted by two eminent men of seit'nce. 
Clause 2 designates the eminent men of science 
(certain Presidents of Royal sexiietit^s and collegtss, 
and medical jirofessors in chartered colleges), two of 
whom must sign every ajiplication for a lieenee and every 
certificate granted under the Act. Tin* Home Secretary 
shall cause “all registered places to be visit(‘d from 
time to time by inspectors” (Clause 10). Clause 8 pro- 
vides that the Home 8cK;retaiy may revoke a licence 
“on his lieing satisfied that such licence ought to be 
revoked,” and further states tliat “ there may lx* annexed 
to such licemee any conditions wliich the Secretery of 
State may think exjiedicnt for tlie purpostis of Ix^tfcr 
carrying into effect the objects of this Act, but not in- 
consistent with the provisions tliereof.” 

Only the main provisions of tlie Act are given above 
but it is as well to state that the Act is rather c<»m plicated 
and not very clear, and that all intending licens(‘t s should 
obtain a copy and endijavour to master it. It is interest- 
ing to note that only one atteinjit (an imsucc^essful one) 
to obtain a conviction under the A(^t has ever been made. 
In one sense*, this is to be regretted, liecanse the Act 
stands in need of interpretation. I'hc licensees ha\tj 
always olieyed the intcri»retation of the Home Oftice, and 
in fac.t Clause 8 gives the Homo Secretary tin* power 
of interpreting the Act in any way ht; clnwises. For 
example, the interpretation of (Clause 5 has given rise to 
some discussion. This clause provides that “ an ojieratiori 
sliall not be performed without anaesthetics on a cat or 
dog” unless an enabling certificate be obtained (C^ertificut<^ 
E). If anaesthetics be used, and if the animal be killed 
before recovery, it is clear that a cat or dog may be us(*{l 
without Certificate E. If anaesthetics bo used for the 
initial ojieration, and the animal lie allowed to ri’cover 
(Certificate B), is it permissible to use a cat or dog 
without an enabling certificate, E? The Home Secre- 
tary has answered this question in the negative, lieeause 
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80 long as the animal lives it is in an mcperimental con- 
dition — a somewhat arbitrary decision. The custom is 
to issue two forms of certificates for the use of cats and 
dogs, one designated £ to be coupled with Certificate A, 
and the other designated £E to be coupled with B. 

The Act was framed for the control of “experiments 
calculated to give |iain.” All operations on the lower 
animals which are not of the nature of experiments, such 
as gelding and spaying, are still performed without let or 
hindrance by farriers, and the word “ experiment " remains 
to he interpreted. A veterinary surgeon must sometimes 
be in grave doubt as to his relations to the Act. Again, 
the words “calculated to give pain ” are left to be inter- 
preted by the licensee. The result is that the man who 
wishes to perform experiments on living animals of any 
kind usually protects himself by applying to the Home 
Secretary for a licence and certificates, and the Home 
Secretary never takes upon himself the responsibility of 
saying that the experiments proposed are, from the point 
of view of pain, too trivial to come under the Act. 
Thus such experiments as feeding an animal on tubercu- 
lous meat, or rubbing the fungus of ringworm on the 
back of a mouse with a view to transplantation, have 
been perfonned under the Act. Such procedures are 
not in any sense “vivisections,” but it is to be noted 
that the word vivisection is nowhere used in the Act, 
which is for the control of “experiments calculated to 
give pain.” 

Since the Act was framed the science of bacteriology 
has made great strides, and as a consequence the inoculation 
of animals (chiefly guinea-pigs and other small rodents) 
has become increasingly necessary, and the bacteriologist 
is accustomed to protect himself by becoming a licensee 
under the Act. Hence the belief is general that although 
one may vaccinate a baby, a risk of a £50 fine is incurred 
by vaccinating a guinea-pig. Whether a jury would take 
this view is doubtful. The writer has closely examined 
many thousands of inoculated guinea-pigs, and ho has 
never seen one which he C(mld say was in pain. It is 
quite clear to any one who reads the Act that the framers 
of it did not contemplate the trivial operation of inocula- 
tion. Out of 9151 experiments performed in 1898, no 
less than 7640 were needle pricks or proceedings equally 
trivial. (o. v. p.) 

Visaflrftptttmrii a towu and district of British 
India, in the Madras Pi*e8idency. The town stretches for 
3 miles along the coast on both sides of the mouth of a 
small river and has a station on a short branch of the 
East Coast Railway, 494 miles north-east of Madras. 
Population (1881), 30,291; (1891), 34,487; municipal 
income (1897-98), R8.44,000. The town owes much 
to the munificence of the neighliouring Raja of Viziana- 
gratn. A water supply has lx)eu provided at a cost of 
Rs 1,60,000, and there is a system of sewage filtration. 
The Euroimn quarter is known as Waltair. There is a 
considerable Roman Catholic population and a LoTidon 
mission. The ex(K)rts by sea include rice and sugar. 
Some weaving is carried on, and a speciality is made of 
ornamental boxes, &c., carvtid out of sandalwood, horn, 
^ ivory, porcupine quills, and silver. The aided college 
had 36 students in 1896- 97, and the thiw aided high 
schools 950 pupils. There are eight printing-presses, 
issuing a district gazette, and two weekly newspapers in 
English; three re^iug-rooms and literary institutions. 
The hemp-mill producing bags and cloth has 2084 
spindles and 98 looms, and employs 800 hands. 

The district of Yxeaoapatam has an area of 17,242 square 
* miles. Population (1881), 2,481,284 ; (1891), 2,802,992, showing 
an apparent increase of 13 per cent. ; averam density, 162 persons 
per 8quai*e mile, ranging from 68 in the Agency tract to 421 in 


the rest of the district. In 1901 the population was 2,988,687. 
showing a further increase of 6 per oent The land revenue and 
rates in 1897-98 were Bb.19, 49,418, the incidence of assessment 
ranging from Rs.2.11.2 per acre in the ra^atwari lands to 
B. 0.1.7 in the zaminclarui; cultivated area (in the rayatufori 
lands alone), 285,431 acres, of which 95,298 were irrigated from 
tanks, Ac., hicluding 80,069 from Qovemment canals ; number of 
poUoe, 1727 ; boys at school (1896-97), 80,866, being 14*5 per 
cent, of the male population of school-going age ; registered death- 
rate (1897), 81*6 per 1000, the highest rate in the province. The 
principal crops are rice, millet, other food-grains, and oil-seeds. 
The district is traversed throughout by the East Coast Railway, 
opened from Madras to Calcutta in 1901 ; and it has been pro- 
posed to construct a line through the hills from Yizianagram to 
Kaipur in the Central Provinces. The chief seaports are Bimli- 
patam and Yizagapatam. In 1897-98 the total sea-borne trade 
was valued at Bs. 94, 17,240, of which nearly half was with foreign 
countries. 


Vlasaup a town and episcopal see of Portugal, capital 
of district Yizeu, 50 miles south-east of Oporto, and 4 miles 
north-west of the D&o (an affluent of the Mondego). The 
cathedral, which was founded by Count Henrique, con- 
tains pictures by the native artist, Qr&o Vasco. The 
town stands near the ruins of the ancient Vacca, or Cava 
de Viriato, a Roman military colony founded by Decius 
Brutus, and captured by Viriathus the Lusitanian. Popu- 
lation (1890), 7996. The district of Vizbu, which corre- 
s|)onds to the ancient province of Beviv, Alta, has an area 
of 1920 square miles, and a population (1900) of 402,799. 

yizlanaffram, a town of Britisli India, in the 
Yizagapatam district of Madras, 17 miles from the seaport 
of Bimlipatam ; station on the newly opened East Coast 
Railway (528 miles north-east of Madras), whence it is pro- 
{x)sed to extend a branch north through the hills to Raipur. 
Population (1881), 22,577 ; (1891), 30,881 ; municipal 
income (1897-98), Rs.35,550. Until recently it was a 
military cantonment. It contains the residence of a zamin- 
dar of the same name, who ranks as the first Hindu 
nobleman of Madras. His estate covers an area of about 
3000 square miles, with a population of 900,000. The 
estimated income is J&l 80,000, paying a permanent land 
revenue of £50,000. The town possesses many fine 
buildiT^^^s, entirely supported by the Maharaja. The 
college had 96 students iu 1896-97 ; the two high 
schools 745 pupils. There are two printing-presses, one 
of which issues a newspaper in English, a library, and a 
young men’s association. 


Vladikav^p a town and fortress of Russia, 
northern Caucasia, the capital of the province of Terek, 
on a })lateau, at an altitude of 2340 feet, on both banks 
of the Terek, where that river issues from tlie Daria 1 
gorge. It is 433 miles by rail from Rostov-on-the-Don, 
and has regular communication by coach with Tiflis (13«3 
miles). Moreover, a line of railw^ay, running eastwards 
to the Caspian ports of Petrovsk and Baku, connects 
Vladikavkaz, or rather the station Beslan, 14 miles north 
of it, with the Transcaucasian Railway, that is, with 
Tiflis, Poti, and Batum. It occupies an important 
military position, defending the only good passage across 
the central jiortion of the main Caucaaus range, and 
is also advantageously situated for trade. Consequently 
its population has jprown very rapidly from 2500 in 1859 
to 10,000 in 1870, and 43,843 in 1897. 


Bussians, Armenians, and Jews constitute the bulk of iho 
population, which also contains Ossets, Chechens, Ingushes, and 
others. The gaxTison numbers 12,000, brides Cossacks. There are 
several laxge distilleries and a number of smaller factories, showing 
an aggrerate annual return of about £200,000. The town is well 
built, and has gynmasia for b<^ and girls, about twenty primaiy 
schools, a hanoBome theatre, publio gbdens, and several monu- 
ments to Russian generalB. The best quarter of the town is that 
on the right bank of the Terek ; an iron bridge oonneots it with 
the oommeroial quarter. 


4 



VLADIMIR — VOGEL 705 


VJMllftlii*i a government of Central Russia, lying 
between Moscow and N^ni-Novgorod, with an area of 
18,864 square miles. The geology of the province, and 
espedally of its western parts, has been investigated 
by Professor Nikitin, who has ascertained that under the 
GlacU and post-Olacial deposits — ^the lower layers of 
which contain remains of the mammoth and rhinoceros, 
and the upper widely-spread fossils of prehistoric forests 

occur l^wer Chalk deposits and deposits intermediate 

between the Chalk and the Jurassic (“Volga” deposits). 
Upper Jurassic (Kellaway and Oxford) and Upper Car- 
boniferous deposits are also found, and at Gorbatoff, 
Permian marls. Its population, which was 1,359,330 in 
1883, numbered in 1897 1,570,733 (domiciled only), of 
whom 837,512 were women and 183,783 lived in towns. 

It is divided into thirteen districts, the chief towns of which 
are: Vladimir, Alexandroff (6848), Gorokfaovots (2783), Kovroif 
(14,570), Melonki (8904), Murom (12,589), Poi'eyaslavl Zalesskiy 
(8662), Pokroif (2925), Shuya (18,968), Sudogda (3406), Suzdal 
(8000), Vyazniki (7398), and Yurieff Polakiy (5637), Ivanovo- 
Voznesensk (53,949), Gusevsk, Kholui, and several others are 
important industrial towns. The zctmIvos (provincial and dis- 
trict councils) make considerable eiforts to spread education and 
improve the sanitary anungemeuts, and there were in 1897 1313 
primary schools attended by 61,077 boys and 18,021 girls. The 
peasants hold 5,591,000 acres in communal ownership, and of this 
80 |ier cent, is arable land; 3,802,800 acres belong to private 
owners, 552,300 acres to the Crown, and 370,000 acres to the 
ImjiHrial family. The soil is not very fertile and the standard 
of agriculture is low, the inhabitants being largely engaged in 
manufactures. Still there were in 1900 1,908,200 acres under 
centals, and the average yield in 1895-99 was : rye, 5,588,000 cwt. ; 
wheat, 146,000 cwt. ; oats, 2,522,000 cwt. ; barley, 188,000 cwt. ; 
various cereals, 567,000 cwt. ; also 5,550,000 cwt. of potatoes. 
Cattle-breeding is only less important than agriculture, and 
in 1897 there were in the province 190,830 horses, 300,000 
liorned cattle, 271,000 sheep, and 17,000 pigs. Gardening is 
very widely spread, and cherries and apples arc exportea in 
coiisidomble quantities. Of minerals the only imfxirtant one 
is alabaster, of which some 8500 tons are obtained annually. 
Vladimir ranks third among the governments of European 
Russia for manufactures. It has some 500 large factories, wliich 
employ over 100,000 persons (one-third women), and the aggregate 
returns of which amounted in 1898 to no loss than 206,657,000 
roubles. The priuci|)ul establishments are cotton, linen, and 
silk mills, dye-works, and rope, paper, cardboard, oil, chemical, 
machinery, glass, and iron works (producing annually 342,000 
cwt. of pig iron and 136,000 cwt. of iron), tanneries and distilleries. 
Wood, coal, naphtha, and peat are all used os fuel. There are, 
further, aliout 1000 small factories, employing about 6000 workers, 
and domestic industries are to bo found in nearly every village ; 
tin* inost important of these minor industries are cotton, linen, 
and silk weaving, and the making of hardware and glass goods. 
Tlie movement of shmping on the Volga and its tributaries and 
sub-tributaries, the Oka, the Klyazma, and the Teza, is con- 
siderable. The principal ports are Murom on the Volga, and 
Kovroff, Wazniki, and Oryekliotf on the Klyazma. Timber, 
wood for rael, and manufactured goods are the chief exports. 
Tlui province atfords a very rich field for research to the 
ttr<!h.vologi8t. Numbers of Palfieolithic stone implements, mixed 
witli bones of the mammoth and the rhinoceros, and still greater 
munbors of Neolithic stone implements have been discovered. 
There are also a great number of burial-mounds belonging to the 
Bronze and Iron periods, and containing decorations in amber and 
8‘nd ; nearly 2000 such burial-mounds ore scattered round Lake 
Bk-seheyevo, some of them belonging to the pagan period and 
some to the early Christian. Coins from Arabia, Bokhara, Ger- 
niany, and Anglo-Saxon lands arc found in great quantities. 

Vladimli% the capital of the above government, 
on the rivers Klyazma and Lybed, 114 mSes by rail 
east of Moscow. It remains an old city, with very 
• ^I'J^atisfactory sanitary arrangements, and its industries 
and trade are below those of several towns in the govern- 
Bient. Besides the usual lyceums for boys and girls it 
has, however, a technical school with about 100 pupils, 
J-iid its population is now increasing more rapidly, num- 
^nng 28,065 in 1897. 

. yiadimir-Volhynsk, a district town of Russia, 
in the government of Yolhynia, 17 miles N.N.E. of the 


spot where the frontiers of Russia proper, Poland, and 
Galicia meet, and 34 miles S.W, of the South-Western 
Railway at Kovel. It is an ancient town, not mentioned 
in the annals before 988, but probably in existence in the 
9th century under tlie name of Ladomir. In the 10th 
century it was the cajutal of the principality of Volhynia, 
and in the Middle Ages covei-ed a very large area, and 
was well fortified. The Tatars and the Lithuanians 
besieged it and destroyed it several times, but it always 
recovered, and only fell into decay in the 17th centuiy. 
It was finally annexed to Russia after the first division of 
Poland. There are several very interesting ruins in and 
near the town, including remains of a church supiXMaed to 
have l>^ii built by Vladimir, and of another built in 1160 
by Mtsislav ; judging from parts of its floor which have 
been discovered, this latter was very well built, and its 
length exceeded that of the temple of St Sophie at Kieff. 
The town contains a good archaeological museum, and 
had in 1897 a population of 9695, three-fourtlis of vrUom 
were Jews. 

Vladivostok, the chief Russian seaport and naval 
station in the Pacific Ocean, situated at the southern 
extremity of the Maritime Province, comparatively near 
the point where that government meets both Manchuria 
and Korea. It is now connected by rail with Khabarovsk 
(475 miles N.N.E.), the capital of the Amur region, and 
by means of the Trans-Manchurian Rail^v^iy with Tchita 
in Transbaikalia (1280 miles), vid Ninguta, Harbin, 
Tsitsikar, and Ilailar. The town has greatly developed, 
and has several handsome buildings, a monument to 
Admiral Ncvelskoy, gymnasia for boys and girls, several 
professional schools, a naval hos})ital, mechanical and 
naval works, four steam saw-mills, three steam Hour-mills. 
In 1897 its population w^as 28,896. The port of Vladi- 
vostok grows every year in imiiortance, chiefly for imports ; 
but the great bulk of the latter are for the Government, 
z.e., either for the Manchurian Railway or for the military. 
The great drawback of Vladivostok is that it has not, and 
cannot have, a well-developed hinterland. Efforts have 
been made by the Russian Government to Bup[»ly the 
Usuri region (to the north of Vladivostok) with Russian 
settlers. However, the physical characters of the valley 
of the Usuri are such as to prevent a considerahle agri- 
cultural population from ever being settled there. In 
1882, notwithstanding heavy expenditure, only 3000 
Russian peasants had been settled in the South ITsuri 
region, in fourteen villages, and only 1500 were added, 
during the next fifteen years, out of emigrants who had 
come overland. Besides 28,460 fiinigrants brought in in 
ships on 1st January 1899, the agricultural Russian popu- 
lation (in addition to the Cossacks) was 52,724, in 108 
villages. Nearly all of these (10.3) were situated in the 
South Usuri district, near Lake Hanka, on the littoral 
near Vladivostok, and only five villages in the central 
part, i,e.t in the valley of the Usuri. The Cossacks num- 
bered at the same time only 11,293, in fifty villages. 
During the years 1899-1901, 28,256 persons more immi- 
grated (peasants), and a few thousand Cossacks were 
settled in the territory of the Usuri Cossacks, while on 
1st January 1899 there were also 15,190 Koreans— all in 
the South Usuri district— and a still larg(‘r number of 
Chinese (estimated). Altogether, owing to the j>eculiaritie8 
of the wet climate, the Russian settlers do not pro8iK?r. 

(p. A. K.) 

VOBfOlf Sir Julius (1835-1899), Britisli Colonial 
statesman, sou of Albert Leopold Vogel, was iKirn in 
London on 24th February 1835, wa.s educated at Univer- 
sity Colhige sclnxil, London, and emigrated to Victoria 
during the exciting years which followed the discovery of 
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gold-fields there. He became editor of a newspaper at 
Maryborough, stood for the Legislative Assembly and was 
defeated, and in 1861 loft Victoria, carried in the mining 
rush to Otago, New Zealand, where much gold had just 
been found, ^ttling in Dunedin, he bought a half-share 
in the Otago Daily Times, and was soon its editor and a 
member of the Otago Provincial Council. He made his 
pai)er the most influential in tlie colony, and was returned 
to the House of Representatives. In 1866 he was head of 
the Otago Provincial Executive; by 1869 he had made 
his mark in the New Zealand Parliament, and was 
treasurer in the ministry of Sir 'William Fox. Without 
delay he brought forward his famous public works policy, 
a scheme for the construction of trunk railways and other 
public works, the purchase of land from the Maori tribes, 
and the introduction of immigrants, all to be done with 
money borrowed in London. At that time New Zealand 
hardly contained a quarter of a million of white settlers, 
was exhausted by tlie ten years* struggle with the Maori, 
not then ended, and was depressed by the low price of her 
staple product, wool, and the abatement of a gold-fever. 
Yet Vogel’s sanguine, energetic appeals and remarkable 
gift of persuasion induced the House of Assembly to 
adopt a modified version of his scheme. For the next 
six years he was the most j^owerfnl man in the colony. 
Millions were borrowed, railways were pushed on, immi- 
grants — State and voluntary — streamed in. Lasting 
peace was made with the Maori, a telegraph line laid to 
Australia, a stoara mail service secured across the Pacific 
to San Francisco ; a Government life insurance office, and 
a jmblic trust office, were established, hath of which 
proved useful and were well-managed. During a visit 
to London on the colony’s financial business, Vogel suc- 
ceeded in arranging for the inscription of Colonial loans 
at the Bank of England, an arrangement afterwards 
confirmed by an Act of the Imperial Parliament. In 

1875 he was knighted. But in 1874 Vogel, until that 
time a supporter of tlie Provincial system, decided to 
abolish it. In this, with the aid of Sir E. W. Sufiord 
and Sir H. A. Atkinson, he succeeded. In the struggle, 
however, ho broke with many of his old allies, and in 

1876 suddenly quitted Now Zealand to take the post of 
Agent-General in London. This he held until 1880, and 
wliilo holding it negotiated a loan for five millions. But 
having become connected with certain public companies, 
and the New Zealand Government objecting thereto, he 
had to resign his position. An attempt, too, which he 
made in 1880 to enter the House of Commons as Con- 
servative member for Penryn was unsuccessful. Still his 
influence was great in New Zealand, and when in 1884 
he returned thither he was elected by acclamation to 
Parliament, and at once formed a coalition ministry with 
the Radical leader, Sir R. Stout. They held office for 
three years, but though Vogel showed some of his old 
financial skill, they were not years of prosperity for the 
colony, or triumph for the Government. A deficit, a 
rejected scheme of taxation, and a crushing defeat at the 
pol\i^, ended Vogel’s career as a minister. After a few 
months of failure as leader of an outnumbered Opposition 
he gave up the contest, left New Zealand for the last 
time, and for the last eleven years of his life lived quietly 
near London. Throughout his life he had from time to 
time to struggle with deafness, lameness, and attacks of 
acute bodily pain, while an impulsive, speculative nature 
led him once and again into financial difficulties. The 
jxjrsistency with which he faced trouble and embarrass- 
ment, the ho{)efu1ne8s he showed under stress of ill-fortune« 
the sympathy and pleasantness of manner which won him 
friends at all times, were elements in his curious and 
interesting character no less remarkable than the fertility 
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and imaginative power of his bui^ brain. Vogel was among 
the pioneers of Imperial Federation; he would have 
extended Great Britain’s influence in the Pacific Ocean 
had he been allowed. He was the first minister to secure 
the second reading of a 'Women’s Franchise Bill in New 
Zealand. As long ago as 1874 he endeavoured to save the 
New Zealand forests from the reckless destruction by axe 
and fire which has ever since gone on. In 1889 a novel 
from his pen. Anno Domini 2000, was published, and 
rea<4ied a second edition. He died at East Molesey on 
1,3th March 1899. His wife, who was the daughter of 
William Clayton, Government architect, New Zealand, 
two sons, ^d a dad^ter survived him. Another son 
’ had l^h killed in ^ Matabele war in South Africa. 
Vogel was a Jew of the Ashkenazi rite. (w. r. k.) 

VoiC6a — The voice is produced by vibrations of the 
vocal cords, and developed in volume and quality by the 
resonance of thdi|pper cavities. The generd mechanism 
of the laiynx hii« been described in the 9th edition of 
this work, vol. xxiv. p. 273 uq. And there are only a 
few points to be that ha^ received attention since 

the date of that ian|pe. ^ 

1. The Muscular Mechanisms , — The vocal cords are 
tightened by the action of the crico-thyroid, or, as it might 
be more appropriately termed, the thyro-cricoid muscle. 
It stretches the thyro-arytenoid ligaments, the free edges 
of which, covered by mucous membrane, form the vocal 
cords. The adductors of the cords are the lateral crico- 
arytenoids, while the posterior crico-arytenoids are the 
abductors. The arytenoid muscle brings the cords to- 
gether. Many of ^e fibres of the thyro-arytenoid are 
inserted obliquely into the sides of the cord, and in con- 
traction they tighten the cord by pulling on the edge and 
making it curved instead of straight. Some such action 
is indicated by the elliptical shape of the rima glottidis 
in passing from the chest register to the middle register. 
Other fibres, however, running parallel with the cord may 
tend to relax it in certain circumstances. All the muscles 
except the thyro-cricoid (which is innervated by the supe- 
rior laryngeal) receive nerve filaments from the inferior 
laryngeal branch of the vagus, the fibres being derived 
from the accessory roots. Both the abductor and adductor 
nerves come therefore from the inferior laryngeal. When 
deeply anaesthetized stimulation of the inferior laryngeal 
nerve causes abduction of the cord, but if the anaesthesia 
is slight, then we have adduction (Somon, Brit, Med, JL, 

1 886, vol. ii. p. 405). The tonic contraction of the abduc- 
tors is stronger than that of the adductors, so in a state 
of rest the glottis is slightly open. The centre of inner- 
vation is in the medulla oblongata, and this is dominated 
by a centre in the Rolandic region of the cerebral cortex. 

2. Tine Voice Registers , — The voice has been divided by 
writers into three registers, the lower or chest, the middle, 
and the small or head register. In singing, the voice 
cljanges in volume and in quality in passing from one 
register into another. There is remarkable diversity of 
opinion as to what happens in the larynx in passing 
through tlie various registers (see art. “Vocal Sounds,” 
by author and Gray, in Schafer’s Text-Book of Physiology, 
vol. ii. p. 1210, along with bibliography, p. 1214). There 
has also been much discussion as to the production of 
falsetto tones. Lehfeldt and Johannes Muller held that 
a weak blast of air caused only a portion of the cords, as 
regards length, to vibrate; Oertel noticed that when a 
falsetto tone is produced nodal lines are formed in 
cords parallel to their ed^s, an observation supporting 
the first contention ; Garcia was of opinion that as the 
voice rose in pitch into falsetto only the ligamentous 
edges of the coi^ vibrated ; and Hodgkinson ^owed by 
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dusting finely powdered indigo into the larynx and ob- 
aerving the blue specks with the laryngoscope that *Mn 
the deeper note of the lower register the vibrating margin 
extended from the thyroid cartilage in front to a point 
behind the junction of the ligamentous and cartilaginous 
portions of the cord” (Hodgkinson, Brit. Med. Jl.^ 1895, 
vol. ii. p* 482). In singing falsetto tones these additional 
parts are not tibrown into action. Some remarkable.and 
mstructive photographs obtained by French show that in 
proceeding from the lowest to the highest .notes of the 
lower register the cords"1>ecame lengthened by one-eighth 
of an inch in a contralto singer’s larynx ; the same singer, 
in passing into the middle register, showed a shortening of 
the cords by one-sixteenth of an inch, and another increase 
in length when the upper part of the middle register 
was reached (Semon, Proc. Roy. London, 1891 ; 

^French, Verharidl. d. interruit. Tried. Kong.^ Berlin, 1890). 

3. Vowel Toriee . — During the last ^ few years much 
attention has been directed to the musical qijfality of 
vowels. A vowel is a musical tone produced by the 
vibrations of the vocal cords. The tone produced by the 
vocal cords is a mixed composed of a fundamental 
and partials, and certain or the partiali are strengthened 
by the resonance of the air in the air-passages and in the 
pharyngeal and oral cavities. In this respect the quality 
of the human voice depends on the same laws as those 
determining the quality or timbre of the tones 4 )roduced ^ 
by any musical instrument. The ]Ah of the note of a 
tnusical instrument, however, depend on the pitch of the 
first or fundamental tone, while the partials are added 
with greater or loss intensity so as to give a special char- 
acter to the sound \ and in the case of a vowel tone the 
pitch does not appear to depend on that of the funda- 
mental tone but on the pitch of the resonance cavity, as 
adjusted for the sounding of any particular vowel. \^en 
we wish to pronounce or sing a vowel the oral cavity 
must be adjusted to a certain form, and it is only when it 
has that form that the vowel can be sounded. Many 
attempts have been made to determine the pitch of the 
oral cavity, with the result that competent observers have 
given very different estimates, probably because the vowel 
tones of men of different nationalities are not alike (see 
art. “ Voice,” by author, in Schafer’s Text-book of 
Physiology^ vol. ii. p. 1215 ; this also contains full 
bibliographical references). The nature of vowel tones 
lias been investigated by means of the phonograjih 
by Fleeraing Jenkin and Ewing, Hermann, Pipping, 
Booko, Lloyd, McKendrick, and otWs. These observers 
may be ranged in two divisions — those who rphold 
the theory of relative as opposed to those who contend 
for the theory of fixed pitch. Assuming that a vowel 
IS always a compound tone, composed of a funda- 
mental and partials, those who uphold the relative pitch 
theory state that if the pitch of the fundamental is 
changed the pitch of the partials must undergo a relative 
change, while their opponents contend that whatever may 
be the pitch of the tone produced by the lar 3 mx, the, pitch 
y‘f the partials that gives quality or character to a vowel 
IS always the same, or, in other words, vowel tones have 
a fixed pitch. The methods by which this problem can 
bo investigated are mainly two. The pitch of the oral 
cavity for a given vowel may be experimentally deter- 
mined, or an analysis may be made of the curve-forms 
made on the wax cylinder of the phonograph when a 
vowel is sung into it. By such an analysis, according 
Fourier’s well-known theorem, the curve may l^e 
resolved into the partials that take part in its forma- 
“on, and the intensity of those jiartials may be thus 
etermined. The observations of Bonders, Helmholtz, 
and others as to the pitch of the resonating 


cavities gave different results. Greater success has 
followed the attempts made by Hermann, Boeke, 
McKendrick, Lloyd, and Maiichelle to analyse the curves 
imprinted on the phonograph. (Examples of such phono- 
grams are given by the author in the article on “ Vocal 
Sounds” in Schafer’s Physiology ^ vol. ii p. 1228; seci 
also Phonograi'h.) 

The following is an instructive analysis by Boeke of 
the curves representing the tones of a cornet, and it 
illustrates the laws that govern the production of quality 
in such an instrument : — 

Note ..123466789 10 PArtiali. 

/s=nOvlbt..l 1-06 1*22 116 1*01 0*80 0-63 0*28 0*18 0*10 

e *266 „ . 1 0'92 0*81 0'6S 0*30 0*20 0*07 0*04 COO 0*04 

P «384 „ . 1 0-76 0*46 014 0*00 0*06 0*07 0 02 0*01 0*01 

c «612 „ . 1 0*92 0*30 014 016 0*00 0D7 0*00 0*08 0*02 

These figures represent the relative intensities of the partials 
entering into the foniiation of the note, end it will be oiMierved 
that the intensity giadually diminishes. This analysis may l>o 
contrasted With that of the vowel ad sung by Boeke (ait. 60) on 
the notes f and c', and the same vowel sung on the notes f and c" 
by his son (set. 12). 

Man, set. .60, singing dd. 

Pitch ..12 34 66780 10 Partiala 

/ *170*6 vlbB. 1 0*86 0*40 1*74 1*90 1*66 0*61 0*64 0*43 0*44 „ 

«'=26e „ 1 0*49 1*96 1*86 0*00 0*66 0*23 0*06 0*06 010 „ 

Boy, set. 12, singing ad. 

Pitch. .. 1 2 3 4 6 6 Partials. 

g *384 vlbs. . 1 1*22 2*97 0*45 017 0*06 „ 

c' *040 „ . 1 8*09 1*46 0*63 „ 

It will bo observed that in both these cases the intensity 
of the partials does not fade away gradually as wo proceed 
from the lower to the higher partials, as with tin? cornet, 
but that certain partials are intensified more than others, 
namely, those printed in black. In other ivords, the fn^n 
of the resonating ciivity develops particular partials, and 
those modify the quality of the tone. If we multiply the 
vibrational number of the fundamental tone by the num- 
ber of the partial we obtain the pitcdi of the resonance 
cavity ; or if we take the mean of the jiartials reinforced, 
we obtain the pitch of the mean resonanc.c. Lloyd apjilies 
this method to the above figures, as follows : — 



PartlalB 

Reinforced. 

Mean 

ParHal. 

Pitch in 
Complete 
Vibration. 

MaiiK du. 




/ =170*6 viba. . . . 

4-6 

4*96 

846 

c'=256 „ . . . 

3-4 

3*39 

8G8 

Boy’s dd. 



1084 

5 '' = 384 viba. . . . 

2-4 

2*82 

c"=640 „ ... 

1-3 

2*01 

1.307 


This analysis shows: (1) That the man’s resonance rises 
slightly (half-semitone) in ascending seven semitones in 
the middle of his register; (2) that the boy’s resonance 
rises three semitones in a.scending nine semitones in the 
upper half of his register ; and (3) in the mid-register the 
boy’s resonance is to the man’s as 6 : 4. Thus, as we sing 
a vowel in an ascending scale the pitch of thii oral cavity 
slightly changes, or, in other words, the pitch of the 
resonating cavity for a given vowel may be slightly 
altered. Lloyd sujqiorts the view that vowels owe their 
quality not to the resonance of a partial or partials of a 
certain fixed pitch, but to the relative pitch of two or 
more partials. He describes a pharyngeal or a-resonanco 
and an oral or /^-resonance, and the ratio of these reson- 
ances, or the radical ratio, as he calls it, dettirmines the 
nature of the vowel. Thus, for a, as in *'fat,” the lower 
resonance has a pitch of 736, while the upiHjr has 1121. 
The radical ratio is therefore 
n2JI 
736 ' 


.1-47. 
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It would appear that both theories are partial] j true ; 
they are not mutually exclusive. The view of Bonders 
that each vowel has an oral cavity of unchangeable and 
fixed pitch is too exclusive, and, on the other hand, it 
cannot be denied that each vowel has a predominant 
partial or predominant partials which give it a definite 
character, and which must be produced by the oral cavity 
as a whole, or by the double resonance of portions of the 
cavity, as suggested by Lloyd. As we sing a vowel in an 
ascending scale the form of the resonance cavity may 
slightly change, but not sufficiently to alter the quality of 
the vowel. Thus we still detect the vowel tone. A singer 
almost instinctively chooses such vowels as best suit the 
resonating arrangements of his or her voice, and avoids 
vowels or words containing vowels that would lead to the 
production of notes of inferior quality. 

Authorities. — Helm holtz. Senaatunis of Ttme^ trana. by Ellis, 
1875, p. 165 . — KOnig. Coniples Retulus^ 1870, t. Ixx. p. 981 ; 
alao (jvbdqxm experiences d'acoustique^ 1882, p. 47. —Don debs. 
De physioloqie der spraakklanhen, 1870, s. 9 ; alao ** Ueber de 
Vekoll,” Archiv /. d. Holland Jieitr. 8. Nat. v. IfeiL, Utrecht, 
1857, Bd. i. a. 354. — Donkin. Fourier * s theorem^ Acjousticsy p. 65; 
Fleeming Jenkin and Ewing, Trans. Roy. Roc. A’d., vol. xxviii. 
p. 750 ; Lloyd, Proc. Roy. Roe. Ed., 1898 ; FHoneiisehe Rtud. 
1890-92 ; Jl. of Anal, and Rhys., London, vol. xxxi. ]). 283 ; ibid., 
vol, xxxi. p. 240. — Hermann. Plumophotographische Untersuch., 
Bd. i.-v. ; Arehiv f. d. yea. Fhyaiol., Bonn, Bd. xlv. 

8. 582 ; Bd. xlvii. a. 44 ; Jkl. xlvii. a. 847 ; Bd. liii. a. 1 ; 

Bd. Iviii. a. 255 .— Putin (». Zeitarhr. f. Biol., Munich, 

Bd. xxvii. a. 1 ; alao Ada Sodetaiis Rcientiarum Fennicce, 

Bd. XX. pait ii. — Bokke. ^'Mikroskopisclie Phonogram- 
studien,’^ Archie f. d. ges. Physiol., Bonn, Bd. i. a. 297 ; 
alao Proc. Rmj. Siye. Ed., 1896. — McKendktok: Trans. 

Roy. Soc. Ed., vol. xxxviii. mrt ii. ; Proc. Roy. Roe. Ed., 

1896-97 ; Round and Rpeecn JPaves as revealed lyy the 
Phonograph, London, 1897 ; Schafer’s Text-hooh of Physi- 
ology, vol. ii., Art. “Vowel Sounds;” and Nature, Dec. 

26, 1901. (Ill the latter there la an account of the important 
reaearolios of Dr Marage.)— M ariciiellx. La Parole d'apr^s la 
trace da Plwnographx. Paris, 1897 . — Mauaue. Thii/rie de la 
Formation des Voydles. (j. g. M.) 

Volcanoes. Bee Geology. 

Volcano IslandSp three small islands forming 
part of the Japanesi^ empire, and known in Japan as 
Kwazau-rett6 (series of volcanic islands). They are 
situated between 24® and 26® N. and 141* and 142® E. 


horse-power, and 7600 other vessels of 5,505,000 tons. 
The Neva and the canals joining it to tiie Volga were 
further navigated by 362 steamers of 118,830 horse- 
power, and 7102 other vessels of 2,056,000 tons. Thua 
55 per cent, of all the steamers plying in European Russia 
belong to the Volga basin. 

The traffic on the Volga continues to be enormous, notwith- 
standing the com|)etitiou of the railways. In 1897 14,615,000 
tons of goisis were transported in the DMiii of the Volga (includ- 
ing about 4,000,000 tons on rafts), of which 8,615,000 tons were- 
timber, 1,640,000 tons wood for fuel, 2,291,000 tons cereals, 

8.011.000 tons nai)htha and various oils, 604,000 tons salt, and 
8927 tons various goods. Further, no less than 125,000 tons wei^ 
transported by way of canals from the Volga to the Neva, and 

70.000 tons in the opposite direction, and 70,000 tons from the 
Volga to the Northern Dvina (Archangel), and 35,000 tons in 
the op|M)site direction. Considerable enorts have been made to 
keep trie depth of the main channel always the same ; naturally, 
it varies to such an extent that in summer the river can only 
be navigated by vessels with one-half the draught and one-third 
the cargo of those it will receive in spring. A dozen dredging 
machines are kept continually at work, while some forty steamers 
are stationed near the main sandbanks to assist vessels running 
aground. The leakage from the boats which transport naphtha 
up stream from the Caspian Sea is so gmat that fears have been 
excited that it may senously affect the fishing industry. The 
following table shows the principal river ports, together with the 
movement of shipping in an average year : — 


Chief River Ports 

Vessels. 


Tons. 

1 Appraxi- 

on the Volga. 

Entered. 

Cleared. 

Imported. 

Exported. 

mate\ alue 
Total, of Trade. 

Astrakhan . 
Tsarltsvn 

Rybinsk 

Nijnl-Novgorod . 
Saratoff 

2,724 
6,412 
3,760 
12,060 
i,aso 1 

3228 

1482 

6206 

7585 

1788 

088,000 

1.152.000 
600,000 

4.092.000 
923,000 

3,734,000 

462.000 

172.000 
84,000 

128.000 

1 Roubles. 

4.672.000 1 73,000,000 

1.614.000 1 47,000,000 
762,000 , 33,800.000 

4.176.000 25,800,000 

1.061.000 17.8( X », iK )0 


The chief ]iorts for the exjiort of cereals arc Samara (278,600 
tons), Balakovo (200,000 tons), Saratoff (100,000 tons), and 
Rovnoye (80,000 tons), all on the Volga, and Ohistopol on the 
Kama (100,000) ; for salt, Vladimirovka on the Volga (200,000), 
and Novo Usolie and Dedynkhino on the Kama (100,000 and 60,000 
bms re8iK»ctively) ; for iron, Levchinsk on the Chusovaya (100,000 
tons); for naphtha, Astrakhan. From the last-named over 
2,870,000 tons of naphtha and naphtha refuse, and 500,000 toiiH 
of refined oil and other naphtha produce are shipped ; 660,000 
tons are unloaded at Tsaritsyn to be shijiped by rail into the 
_ _ interior of Russia, 606,000 tons at Saratoff, over 700,000 tons 

Their names are Kta-iwfi-jima, iw6-jima, and Minami- i at N^ni-Novgo^, w.d about 160,000 at Eybinsk. Wood is 
• - - — ... . I chiefly shipped from Vetluga and Makarietl on the Unzha. Ihc 

export of eggs and poultry, both alive and dead, has assumed 
important dimensions ; the chief exporting governments (in tlie 
Volga basin) are Kazan, Samara, Saratoff, and Nijni-Novgoiod. 
As a rule, the goods are shipped for long distances, varying, ac 
i cording to the class of goods, trom 200 miles to 1060 miles ; the 
average distance is 552 miles, so that the whole traffic is repre 


iwO-jima. Kita-iwo-jima — which, as its name (kita) 
implies, is the moat northerly of the three — rises to a 
height of 2520 feet above the water, and Minami-iwo-jima, 
the most southerly, to a height of 3021 feet. 

VolchAnsky a district town of Russia, in the 
government and 63 miles N.E. of the town of Kharkoff, 
connected by a branch line (29 miles) with Byelgorod on 
the Kursk-Kharkoff Railway. Owing to the activity of 
the zenutvo (or district council) the primary schools in 
the town and the district are in an exceptionally good 
condition. In addition to a normal school for teachers 
the town contains several tanneries, while there are in the 
district several important distilleries and sugar works. 
The town was founded in 1674, and had in 1897 a 
population of 11,322. 

. Volga, the chief river of European Russia, and by 
far the largest river in Euroi^ei rising on the Valdai 
plateau in the province of Tver, and after a sinuous course 
of 2325 miles entering the Casfiian Sea at Astrakhan. It 
drains an area covering 563,300 square miles, or more 
than the aggregate areas of Germany, France, and the 
United Kin^om, with a population of over fifty millions. 
The total length of navigable rivers in its basin is 19,728 
miles, that is, 38 per cent, of the length of all navigable 
rivers in Euro|)ean Russia. In 1898 the Volga and its 
tributaries were navigated by 1392 steamers of 86,775 


sentod by 15,890 ton-miles (23,085 nietiic ton-kilometres) for all 
European Rnssia, as against 2f,580 ton-kilometres for the traffic 
on all railways. Of the river traffic denoted by the above figure, 
about 55 i)er cent, falls within the basin of the Volga. As to cost 
it is estimated to be only one-third of that by roil. 

(P. A. K.) 

Volhjrnia, a government of South-West Russia, on 
the Austrian frontier, with an area of 27,473 square miles. 
Its population, which was 2,096,500 in 1884, numbered 
2,997,902 (domiciled only) in 1897, of whom 1,485,461 
were women, and 231,083 lived in towns. It is divided 
into twelve districts, the chief towns of which are Zhi- 
tomir, which is alsb the capital of the province, Dubno 
(13,785), Kovel (17,304), Kremenets (17,618), Lutsk 
(18,625), Nov^ Volhynskiy (16,873), Ostrog (14,630), 
Ovrutch ($057), Vladimir Volhynskiy (9695), Rovno 
(24,905), Staro-Konstantinoff (16,627), and Zaslavl 
(12,688). The standard of education is relatively high, 
and school gardens are extending in the villages. 

The conditions of peasant ownerahip differ from those 
prevail in other iiarts of Russia, and of the total area of 17,682, 
acres the jieasauts held in 1896 only 6,120,000 acres ; 42 pw cent|. 
of the total was in the bands of private owners a consideraoi« 
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number of Qenmns hating tMM and bought land in the pro- 
vinoe. Foreeti oooupied in 1897 5,682,000 acres, covering nearly 
50 Iter cent of the area in thO north (that is, in the so-call^ 
polyesie). and 15 per cent, elsewhere. Agriculture is well 
developed in the south, and in 1900 there were 4,222,400 acres 
under cereal crops alone. The average yield in 1895«99 was : 
rye, 8,817,000 cwt. ; wheat, 4,290,000 owt ; oats, 6,721,000 
rirt. ; barley, 2,186,000 cwt— all cereals, 5,801,000 cwt ; also 
14 , 290,000 cwt. of potatoes, which are largely grown for dis- 
tilleries. The beet crop of 1899 was estimate at 6,126,000 cwt, 
and that of tobacco (1500 acres) at 1000 tons. Gardciiing and 
apiculture (150,000 hives) are widely engaged in with excellent 
results, and large quantities of fruit are exported. The live- 
stock is increasing, especially horses in the southern districts; 
in 1898 there were in the province 748,550 horses, 845,360 
hom^ cattle, 916,000 sheep, and 618,000 pigs. Lignite and 
coal, some graphite and kaolin are mined, as also amber, which 
is often found in veiw big lumps. Manufacturing industries 
are not very highly developed. The factories are limited to a 
number of large sugar works and distilleries, some woollen cloth 
mills, and candle, tobacco, and agricultural machinery works, and 
their aggregate annual returns do not exceed 25,000,000 roubles. 
Domestic industry in the villages is chiefly limited to the making 
of all sorts of wooden goods, including parquetry. The exports 
of grain and timber, chiefly to Germany and Great Britain, and 
of wool and cattle, are considerable. The chief imports are 
agricultural machinery and manufactured goods. 

VotkOVySk ( Wc^hmysk)^ district town of Bussia, 
in the government of Grodno, 52 miles by rail east of 
Byelostok. It is an ancient town, the possession of 
which was long disputed by the princes of Volhynia and 
Lithuania, it being held first by okc and then by the 
other. It was finally annexed to Russia after the first 
division of Poland. It has two flour-mills and several 
small factories, and had in 1897 a population of 10,584. 

Vollmar, Qaorff von (1850 ), German 

Socialist, was born at Munich in 1850. He was educated 
iu a school attached to a Benedictine monastery at 
Augsburg, and in 1865 entered the Bavarian army as 
a lieutenant in a cavalry regiment. He served in the 
campaign of 1866, and then entered the Papal army as a 
volunteer. In 1869 he returned to Germany, and during 
the war with France served in the army railway depart- 
ment. He was severely wounded at Blois and |)ensioned. 
Permanently crippled by his wounds he devoted himself 
to jiolitical and social studies. In 1872 he was converted 
to the principles of Social Democracy, and as soon as his 
health was sufficiently restored threw himself with great 
energy into the political agitation. In 1877 he became 
editor of the party organ at Dresden, and under the 
Socialist law was repeatedly condemned to various terms 
of imprisonment, and was also expelled from that city. 
From 1879 to 1882 he lived at Zurich, then the head- 
quarters of Social Democracy, when besides attending the 
university he took part in editing the Soaol-Demokrat. 
In 1881 he was elected member of the Reichstag, and 
from 1883 to 1889 was a member of the Saxon Diet. 
Since 1885 he has resided in Bavaria, and it is to him 
that is chiefly due the great success of the Socialists in 
^he older Bavarian provinces ; he succeeded in completely 
defeating the Cleric^ party on their own ground, so that 
Munich was in 1902 represented in the Reichstag by four 
Socialists. His great popularity and influence in Bavaria 
have given him a peculiar position in the party and have 
enabled him to use his power to found a more moderate 
and opportunist section. He has decisively dissociated 
himself from the doctrine of a sudden and violent over- 
throw of society, and urged his associates to co-operate 
brining about a gradual development towards the 
'^ialistic state. He has refused to identify Social 
Democracy with the extreme views as to religion and the 
family ^voeated by Bebel ; he has expressed his approval of 
the military and foreign policy of the German Government, 
'when, as in the Triple Alliance, it is necessary to preserve 
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the safety of Germany from foreign aggression, and has 
^own himself willing to co-operate with the Governments 
in practical measures for improving the condition of the 
working man. He successfully resisted attempts made in 
1891 to expel him from the party in consequence of an 
important Bj)eech in which he explained his position, and 
in the Bavarian Diet, of which he has been a member 
since 1893, he has won for his party a letter position than 
they liave secured elsewhere. Ho has even succeeded in 
establishing occasional co-o^K^ratiou between Social Demo- 
crats and Lil)erals in opposition to measures of the 
Government which seemed dangerous to liberty. 

Volo, a seaport town of Greece, on the oast coast of 
Thessaly, in the province of Larissa, at the head of the 
Gulf of Volo. It is the chief seaport and second in- 
dustrial town of Thessaly, connected by rail with the 
town of Larissa. The anchorage is safe, vessels loading 
and discharging by means of lighters. The port has a 
depth of 23 to 25 feet. Population (1889), 11,029: 
(1896), 16,232. 

VolOifClai one of the largest governments of Euro- 
pean Russia, biDrdering on the Urals, and bounded on 
the N. by Archangel and Yaroslavl, on the E. by 
Tobolsk, on the S. by Perm, Vyatka, and Kostroma, 
and on the W. by Novgorod and Olonets. It has an 
area of 150,498 square miles, exceeding that of Great 
Britain, and its population, which was 1,172,250 in 
1883, in 1897 numtoed 1,. 365, 587 (domiciled only), of 
whom 710,9.30 were women and only 57,407 lived in 
towns. 

It is divided into ten districts, the chief towns of which 
are: Vologda, Gryazovets (320r>), Kadnikoff (23.'»6), Nikolsk 
(2.5.50), Solvychegodsk (1710), I'otma (4562), Ustyug Velikiy 
(11,307), Ust-fWsolsk (4463), Velak (1796), and Yareiisk (991). 
There were 1153 primaiy schools in 1898, attended by 40,090 
boys and 9500 girls. Of the total area of 98,539,000 acres, 

87.989.000 ocrejj are covered with forests. Agriculture is the chief 
occupation of the i>eoplc, l^it it thrives only in the three south- 
western districts, where dairy-fanning and the making of butter 
and cheese are rapidly developing. In the remainder of the pro- 
vince only 4 per cent, of the area is under flclds. Cattle-breeaing 
occupies considerable numbers, and there ivcre in the province in 
1897 248,630 horses, 549,500 horned cattle, 419,820 sheep, and 

51.000 pigs. A little salt is raised, and there arc a few iron works, 
but manufacturing industries arc in their infancy, the annual 
returns of all factories barely exceeding 4,300,000 roubles ; the 
cliief branch is the weaving of linen in the. villages. Trade is 
limited to the export of linen, timber, a little iron, salt, hides, 
furs, fish, and game, and since Archangel lost so much of its 
foreign trade, the cx|)ort of these has greatly fallen off. 

VOlOS^lai the capital of the above government, 
on the river Vologda above its junction with the 
navigable river Snkhona, connected by rail with the 
Volga, opixisitc Yaroslavl (128 miles), and with Arch- 
angel (395 miles). Its buildings are chiefly of wood. 
It has a few distillerii*.s, tanneries, and oil, 8f)ap, tobacco, 
candle, and fur-dressing works, and carries on trade with 
St Petersburg, where it exports ^ain, hides, and eggs, 
and Archangel, to and from which nearly 400 vessels 
pass by way of the river Sukhona every year. In 1897 
it had a pojmlation of 27,822. 

Volta, the largest river of the coast of Upper Guinea, 
from the Gambia to the Niger, with a length of about 
900 miles. Although its lower course hod been known 
since the early discoveries of the Portuguese, from whom 
it received its present name on account of the winding 
nature of its stream, it was only within the last fifteen 
years of the 19th century that the extent of its basin — 
extending as it does far north within the bend of the 
Niger— was first made known. There are two main upper 
branches, known respectively as the Black and White 
Volta, the Black Volta being prol)ably the more important. 
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Their Booroes lie on the grassy plateaux to the north 
of the forest belt of the Guinea coast, the Black Tolta 
rising (as the Baule) in about IT N., 4* 50' W. Its 
course is at first east and north-east to 12* 25' N., at 
which point, after receiving a tributary from nearly 
14* N. — the most northerly point of the basin — it turns 
sharply south, maintaining that general direction till 
8* 15' N. Here it is deflected east, and even north, by a 
mountain range composed of sandstone and granite, which 
it finally breaks though by a narrow pass, in which its 
width is only some 60 yards. Elsewhere it has a general 
width of 150 to 200 yards. In 0* 50' W. it receives the 
White Volta^ which flows generally south from about 
13* N. and likewise breaks through a narrow gap in the 
plateau escarpment. Both rivers are described as noble 
streams during four months in the year, but in the dry 
season they shrink greatly, reaching their lowest level 
at the end of January, l^low the junction the Volta 
flows south-east and south, turning, however, east for 
40 miles just north of 6*. In 7" 37' N. it receives on 
the left bank a large tributary, the Oti, coming from 
12" N. In its lower course, through the forest belt, the 
river has often a width of over half a mile, with a depth 
in places of 40 to 50 feet in the rains, but in 6* 18' N. 
it traverses a pass in which its width is narrowed to 30 
yards. Its use as a waterway is limited by a number 
of rapids, the lowest of which occur in 6* 7' N., above the 
trading port of Akuse. Its mouth is also obstructed 
during the greater part of the year by a bar. The lower 
Volta was explored by Bonnat in 1875, but the upper 
basin was first traversc^d by the German traveller Krause 
(1886-87) and the French Captain Binger (1888). It 
has since been explored by a number of colonial officials 
— German, French, and British. Between 6* 41' and 
8* 8' N. the Volta forms the boundary between the Gold 
Coast and German Togoland, while the upper course of 
the Black Volta separates the Gold Coast from the French | 
Sudan anjl Ivory Coast. | 

See BiNUKii, Du Niger au Ovlfe de Ouinie (Paris, 1889); | 
Northootk, Report on the Northern Territories of the Gold Coast 
(London, 1899) ; and various papers and ma^is in the MUteiltmgen 
aua den Dmtsclks^i Schutzgebieten, hk.) 

Voltorrftf a town and bishop’s see of the province 
of Fisa, Tuscany, Italy, 51 miles south-east of Fisa by 
rail. The national museum (1731), with the Etruscan 
cinerary urns, is now in the Tagassi Palace, which also 
contains a library, mediaeval sculptures, and a collection 
of coins. There are an industrial institute, mineral spring 
(saline), iron-works, and the staple industries in alab^ter, 
and salt-pans. Population (1881), 7349 ; (1900), about 
7500. 

Voltrip a lively industrial town of the province of 
Genoa, Liguria, Italy, on the coast, 9 miles north-west of 
Genoa by rail. Its princii)al industries are iron-works and 
shipbuilding yards, cotton, woollen, and jute mills, confetti 
and paper factories. It also possesses a pilgrimage church 
an\^ a technical school. At Acquasanta, 3 miles to the 
north, are mineral baths (71*6* Fahr.). Population (1881), 
7238; (1900), about 7500. 

VorairllMri^i the most westerly province of the 
Austrian empire. It consists of three districts (Bregenz, 
Bludenz, and Feldkirch), which are under the adminis- 
trative authority of the “ statthalter ” (or “prefect”) at 
Innsbruck, but possess a Governor and Diet of their own 
(twenty-one members), and send three members to the 
Imperial Parliament. Vorarlberg is composed of the hilly 
region of the Bregenzerwald, and (to its south) of the 
mountain valley of Montavon or of the upper III, through 


-VORONEZH 

which an easy pass leads to the Tirolese valley of Faznaun^ 
and so to Lcmdeck. Near Bludenz the Kloster glen parts 
from the 111 valley ; through the latter runs the Arlberg rail- 
way (1884) — beneath the pass of that name (5912 feet)— to 
Landeck and Innsbruck. The 111 valley is funded on the 
south by the snowy chain of the Rhatikon (highest point, 
the Scesaplana, 9741 feet, a famous view-point), and 
the Silvretta (highest point. Gross Piz Buin, 10,880 feet), 
both dividing Vorarlberg from Switzerland; dightly to 
the north-east of Piz Buin is the Dreilftnderspitze ^ 10,539 
feet), where the Vorarlberg, Tirolese, and Swiss frontiers 
unite. 

The total area of Vorarlberg is 1004*8 square miles. Of thia 
88| per oeut., or about 886 square miles, is reckoned productive,** 
30 per cent, of this limited area being occunied by forests, while 
118 square miles rank as ‘‘unproductive.^ According to the 
census of Slst December 1890, the population of the 'Vorarlberg 
amounted to 116,073 souls. All were Romanists save 1216, 
and all German-speaking save 8085 Italians. The largest town 
in the province is Dombim (which comprises several adjacent 
villages), of which the population was 10,678 in 1890. In 1890 
Bregenz, the political capital of the Vorarllierg, had 6396 in- 
habitants (now about 7000); Feldkirch, 3811 (now about 4000); 
and Bludenz, 3265 (now 4504). Of all the Austrian Alpine lands 
Vorarlberg is the richest in milk products. In 1890 it possessed 
58,231 homed cattle, and 12,424 goats ; the total amount of milk 
prcHluced has teen reckoned as high as 15^ million gallons per 
annum, of which nearly one-half is made into cheese. It is 
reckoned that in 1893 there w'cre 265,000 spindles in the Vorarl- 
berg, employing about 7000 workmen, while ombroidciy at home 
supportoa from 13,000 to 14,000 persons. 

Authoritiks.— J. R. voK Beuomanx. Landeskunde v, Vorarl- 
berg, Innsbnick, 1868. — Max Haushofer. Tirol and Vorarlberg, 
Bielefeld and Leipzig, 1899. — 0. von Peister. Das MorUavon. 
Augsburg, 1884.-^. Stapfler. Tirol und Vorarlberg ^ 5 vols. 
Innsbru^, 1839-46. — A. Waltenberoer. Algau^ Vorarlberg^ 
und IVesUiroly Sth edition. Innsbruck, 1896. See also the list 
of books at the end of Tirol, especially vol. xiii. (Tirol u, Vorarl- 
berg)^ Vienna, 1898, of the groat official work entitled Die oester- 
reichisch-ungarmhe Monarchie in JVort und Bild, 

(W. A. B. 0.) 

VoronOShp a government of South Russia, with an 
area of 25,448 square miles. Owing to emigration from 
the province to Siberia its population only increased from 
2,532,840 in 1883 to 2,546,255 (domiciled only) in 1897, 
of whom 1,279,196 were women and 173,907 lived in 
towns. The inhabitants are about equally divided into 
Groat Russians in the north, and Little Russians in the 
south, but there are some 3000 Germans, 1 500 Jews and 
Karaites, and 1200 Poles. The government is divided 
into twelve districts, the chief towns of which aro: 
Voronezh, Biryuch (13,194), Bobroff (3891), Boguchary 
(6853), Korotoyak (9391), Nizhne - Dyevitsk (2426), 
Novokhopersk (6088), Ostrogozhsk (21,891), Pavlovsk 
(7221), Valuiki (7085), Zadonsk (8313), a great monas- 
tery, and Zemlyansk (6126). Several villages, such as 
Buturlinovka (21,694), Kalatch (12,928), and Vorontsovka 
(12,000), are more i^pulous than some of the district 
towns, and carry on a considerable trade. The standard 
of education is higher than in many of the central 
governments, and there were in 1898 30 middle schools 
attended by about 6500 pupils, and 1545 primary schools 
attended by 73,000 boys and 17,440 girls. Owing to 
a very fertile soil agriculture is successfully prosecuted. 
The peasants own '67 per cent. (9,914,000 acres) of the 
land, the Crown and the Imperial domains 3 per cent., 
and private owners 30 per cent. Nearly seven-tenths of 
the total area is arable land, and in 1900 5,807,100 acres 
were under cereal crops. The average yield in 1895-99 
was : rye, 11,614,000 cwt. ; wheat, 4,848,000 cwt. ; oats, 

4.238.000 cwt. ; barley, 2,137,000 cwt. ; various cereals, 

4.074.000 cwt. ; also potatoes, 8,216,000 cwt. Aniseed, 
sunflowers, tobacco, and beetroot are also widely culti- 
vated, and much attention is also paid to the growth 
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of the pineapple. There are l^ge tracts of excellent 
T)astnre land, and cattle-breeding is carried on with 
much success; good breeds of cart-horses and trotters 
are obtained. There were 181 breeding establishments 
in 1897, those at Hrenovoje and Chesmenka being the 
most important, and in 1897 the province contained 
405,000 horses, 555,560 homed cattle, 1,209,000 sheep, 
and 214,000 pigs. Forests cover nearly 8 per cent, 
of the area, and in many villi^s large numbers of the 
inhabitants are engaged in their homes in the making of 
wooden ^>odB. Other domestic industries, such as the 
making of fire-bricks, pottery, carpets, hosiery, boots, 
peasants’ gloves, and sheepskins, and the extraction of 
grindstone, are developing year by year. Factories (mostly 
flour-mills, distilleries, and oil, sugar, and tobacco works) 
show a yearly return of 18,800,000 roubles. Several 
cattle fairs are held along the banks of the Don, and 
assist in maintaining an active internal trade. 

Voron6Sh| the capital of the above government, 
on the river of same name, 5 miles above its junction 
with the Don, and 331 miles by rail south-east of 
Moscow. It is one of the best-built and moat picturesque 
provincial towns of Russia. It is situated on the steep 
bank of the river, and is surrounded by throe large 
suburbs— ^roitskaya, Yamskaya, and Tchizhovka. It was 
hero that Peter I. laid, in 1695, the beginnings of the 
Russian fleet, and thal^ in 1772, the first shareholders’ 
company for marine trade was formed in Russia. The 
house of Peter I., which had been turned into a private 
wool-cleansing establishment, lias now been restored, and 
a yacht club occupies the building of the Tsar’s admiralty. 
There are monuments to Peter I. and to the two Voronezh 
poets, KoltsofF and Nikitin, a much venerated monastery, 
two museums, and several public libraries. The theatre 
is renowned in the history of the drama in Russia, Of 
schools there are two gymnasia for boys and three for girls, 
one rmAschooly a corps of cadets, a teachers’ seminary, 
railway schools, and so on. Population (1897), 84,146. 

VorontSOVkOi a village of Russia, in the govern- 
ment and 90 miles south-east of the town of Voronezh. 
It has several tanneries and holds important fairs, and 
its inhabitants have a reputation for the manufacture 
of cheap hunting rifles. Population (1897), 11,753. 

Vdrdsv&ffAs, a village of northern Hungary, in 
the county of Sdros. In the Dubnik mines, belonging to 
this village, exists the only opal mine in Europe. The 
opal was mined there 800 years ago for its beautiful play 
of colours, and it was known in trade as a precious stone 
under different names, according to its tints. The largest 
piece hitherto found weighs 549 grammes (2940 carats), 
is 12 cm. long, 6 cm. broad, and 2-7 cm. thick, and is 
preserved in the museum of natural history of the Court 
in Vienna. It is estimated to have a value of four million 
crowns. 

a department on the eastern frontier of 
France, resting on the mountain chain of that name, 
bordering it on the east, and watered by the Meurthe and 
the Moselle. 

, Area, 2306 square miles. The population (418,707 in 1886) had 
mcre^ in 1901 to 419,784. The births in 1899 were 10.441, of 
which 981 were illegitimate ; deaths, 9069 ; marriages, 3168. The 
schools in 1896 numbered 949, with 50,000 pupils, only IJ per 
population being illiterate. Of the entire surface 
1,360,970 acres were in 1896 under cnltiration, 538,460 acres 
oeing plough-land and 11,115 acres vineyards. The largest part 
01 the rest is laid out in natural pastures and grass lands. The 
Wheat rwped in 1899 was valued at £461,000 ; meslin, £81,160 ; 
jye, £131,200 ; oats, £381,000 ; potatoes, £696,000 ; natural pas- 
tures and grass lands, £781,000 ; vines, £182,000. The depart- 
owned 31,280 horses, 145,670 cattle, 69,830 sheep, 
'/tilO pigs, uid 16,470 goats. The production of milk (1899) was 
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valued at £791,000. In 1698 there were dug up 1683 metric tons 
of Uguite and 1220 of peat. The industry in metals in 1898 pro- 
duced 145 metric tons of iron and 8818 tons of steel, valued at 
£38,000. The textile industry, however, takes precedence of all 
the others. The spinning and weaving of calico and other cottons 
employed, in 1898, 600,000 spindles and 23,000 looms at ij^pinal, 
St Die (19,226), and Kemiremunt (8874). Wool-spinning is also a 
brisk industry ; cheese is made at Gerardmer (8076). fipinal, the 
capital, has (1901) 21,392 inhabitants. 

Vosmaer, Caral (1826-1888), Dutch I) 0 et 
and art-critic, was born at The Hague on 20th March 
1826. Ho was trained to the law, and was successful 
in that profession, holding various judiciary posts, until 

1873, when he withdrew entirely from legal practice. In 
early life ho cultivated literature but little, and only as an 
amateur. His first volume of poems, 1 860, did not con- 
tain much that was remarkable. His tenqierament was 
starved in the very thin air of the intellectual Holland 
of those days, and it was not until after the sensational 
apiHsaranco of Multatuli (Edward Douwes-Dekker) that 
Vosmaer, at the age of forty, woke up to a consciousness 
of his own talent. In 1869 he produced an exhaustive 
monograph on Rembrandt, which was issued in French. 
Vosmaer became a contributor to, and then the leading 
spirit and editor of, a journal which played an immense 
part in the awakening of Dutch literature ; thi^ was the 
Nederlanidiche Spectator^ in which a great many of his 
own works, in prose and verse, originally apjxjarcd. The 
remarkable miscellanies of Vosmaer, called Birds of 
Diverse Flunvage^ appeared in three volumes, in 1872, 

1874, and 1876. In 1879 he selected from these all the 

pieces in verse, and added other ].K>ems to them. In 1881 he 
published an archfeologioal novel called Amazme^ the scene 
of which was laid in Naples and Rome, and which de- 
scribed the raptures of a Dutch antiquary in love. Vos- 
maer undertook the gigantic task of translating Homer into 
Dutch hexameters, and ho lived just long enough to see 
this completed and revised. In 1873 he came to London 
to visit his lifelong fricrid, 8ir (then Mr) Lawrence Alma- 
Tadema, and on his return published Londinias, an ex- 
ceedingly brilliant mock-heroic poem in hexameters. His 
last poem was Nanvio, an idyl on the Greek model. 
Vosmaer died, while travelling in Switzerland, on 12th 
June 1888. His literary activity was very great during 
the last fifteen years of his life, and he liad become a 
powerful factor in the imaginative world of Holland. 
He was unique in his fine sense of jJastic expression ; he 
was eminently tasteful, lettered, refined. Without being 
a genius, ho possessed immense talent, just of the 
order to be useful in combating the worn-out rhetoric 
of Dutch i^oetry. His verse was modelled on Heine and 
still more on the Gret^ks ; it is sober, without colour, 
stately, and a little cold. He was a curious student in 
versification, and it is duo to him that hexameters were 
introduced and the sonnet reintroduced into Holland. 
He was the first to repudiate the traditional, wooden 
alexandrine. In prose he was greatly influenced by 
Multatuli, in jiraiso of whom he wrote an eloquent treatise, 
Em Zmier (A *SW<?r); it was interesting that the glow- 
ing, irregular spirit of Douwes-Dekker should liave been 
that which peculiarly aiqiealed to the refined and sculp- 
turesque Vosmaer. He was also somewhat under the 
influence of English prose models. His numerous con- 
tributions to art-criticism have not the durable value of 
his imaginative writings. Vosmaer was an isolated and 
transitional figure in Dutch literature, and will hold a 
place in its history. (e. o.) 

Voting Machines.--The election of public 
officers by ballot is so complicated a process, and so slow 
in giving returns, that various machines have been in- 
vented for registering and counting ballots mechanically. 
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In some, the voter unlocks the apparatus bj the act of 
opening the door of the voting compartment, and on 
leaving locks it, so that it will not register until the door 
is opened by the next voter. One of the early machines 
— the Meyer American, legalized in one state as early as 
1892 — was so arranged ^t a vote for one candidate, 
effected by pushing a knob, locked all other possible votes 
for the same candidate until the voter left the booth. 
The names of candidates were arranged in a vertical row 
on the face of the machine, the offices were arranged 
horizontally. By pushing the proper knob the vote for 
a given candi^te for a specific office was recorded. 
Many machines use dial or counter mechanism, which can 
be instantly read, but give no record on paper. In the 
McTammany machine paper tally slips, one for each 
candidate, amendment or office to be voted for, are fed 
through the machine, and each voter punches a hole in 
the proper sheets to express his preferences. This 
machine presupposes that the voter knows how to read. 
In the Rhines machine, a variation of the McTammany, 
all the marking devices are set at once, and a single 
additional movement registers them simultaneously. The 
Bardwell Votometer exposes a vertical face or board 
marked for each set of votes. As the voter enters a 
bar is lifted, which unlocks the machine, and it is 
lowered after him, closing the booth ; he records his 
vote by inserting a key in any desired aperture in 
the board, and if ho makes an error he can reset the 
machine and correct it. If he wishes to vote in some 
way not arranged for on the face of the machine, a 
ballot-box is provided. On leaving the booth an exit 
bar locks the machine until the next voter enters. When 
a voter is qualified to vote on certain issues only the 
attendant at the back of the machine can lock any set 
for which the particular voter has no franchise. The 
number of votes is recorded by the dial system, so that 
the results can be returned in a few minutes at the close 
of the election. The (capacity of this machine is put at 600 
voters j)er statutory election day by the New York State 
Commission on Voting Machines. In the Howe machine 
a printed record is obtained. The voter passes through 
a turnstile into a chamber where he is faced by a num^r 
of handles corresjionding to the number of candidates. 
When he pulls one of these ho changes a numerical printing 
apparatus in the machine; the actual printing is done 
the further motion of the turnstile as ho leaves, 
re may be any number of handles, and by an inter- 
locking apparatus the number of candidates for whom 
any one voter can vote may be limited in any desired 
manner. The records belonging to each handle are 
printed vertically in separate columns on a long roll of 
paper; hence the lowest figure in each column at once 
gives the number of votes which have been cast in favour 
of the candidate to whom that column is appropriated. 
In addition there is another column in which is recorded 
the total number of votes which have been cast; the 
figure it gives must correspond with that shown by the 
n werical counter attached to the turnstile. In connexion 
with the machine a clerical check has been devised which, 
in the event of any particular voter*8 vote being challenged, 
enables his record in the machine to be traced withont 
difficulty, so that it can be discovered for whom he voted, 
^d consequently from which total his vote, if disallowed, 
is to be deducted. Voting machines are legalized and in 
use in various places in the United States, but not in 
the United Kin^om. 

VosnaMtlSkf a town of Russia, in the govern- 
ment of Kherson, on the left bank of the river Bug, at 
the head of its navigable course, 61 miles from Nikolaieff 


(railway station), to which steamers ply regularly. It 
is a river port of some importance, and hol£ four large 
fairs annuwy. The town is well built, and contains a 
cathedral, a large public garden, and several distilleries 
and breweries. Population (1897), 14,178. 

Vra»nym or VRAinr^ the most southerly town of 
the idngdom of Servia, 7^ miles from the Macedonian 
frontier, on a slope descending from Mount Placevitza 
to the plain of the Upper Morava, in a very picturesque 
and fertile country. In the Russo-Turkish war of 1877 
it was captured by the Servian army from the Turks, 
and the Congress of Berlin sanctioned its remaining 
within the new boundary of Servia. It is the seat 
of the prefecture and a tribunal, and has a college for 
secondary education, and a modern hospital kept up 
by district rates. A re^ment of the regular infantry 
is stationed there as garrison. Vranya is an important 
station on the railway line, Nish-Salonica, with a custom 
house, principally for merchandise imported into Servia 
vid ^lonica. Its inhabitants are employed chiefly in 
the cultivation of flax and hemp, and in the making 
of ropes, which have an establiiffied reputation in the 
markets of the Balkan Peninsula. Four and a half miles 
to the east of Vranya there is a much frequented summer 
resort called Vranyska Banya, with baths of hot sulphurous 
mineral water. Population (1900), 11,921. 

VrAtSftf chief town of a de^iartment, Bulgaria, and 
the seat of a bishopric, situated on the Vzatzanska, a 
tributary of the Botounia, 59 miles north-west of Sofia. 
It possesses tanneries and a considerable general trade. 
Bo^ its wine and its jewellery have a high reputation. 
A school of sericulture has been established. During 
1876 and 1877 many of the inhabitants of Vratza and 
neighbourhood suffered greatly from the atrocities of 
the Tchorkess, until the town was taken by the Russians 
after a short l^mbardment. Population, about 14,000. 

Vries Islainci. See Izu-no-8HIghi-t6. 
Vryburgf. See Beohuanaland. 

Vryheld. See Tbanbvaal. 

Vurjeevandas Madhowdae (1817-'1896), 

a Hindoo merchant of Bombay, of the Kapole Banin 
caste, was born on 28th January 1817 at Gogla, in 
Kathiawar, whence his father came to Bombay with 
Sheth Manoredas for trading purposes. Vu-rjeevandas 
was educated in Bombay; after learning Gujrathi he 
received a good English education at the Fort St Geor^ 
School and Boswell’s Academy. When his father died in 
1840 he entered into partnership with Narotumdas, his 
eldest brother, who commenced business along with Sorabji 
Shapoorji Bengallee, C.I.E., as guarantee brokers to the 
well-known firm of W. and A. Graham. Some years later 
he started a new firm under the name of Vuijeevandas 
and Sons, and by shrewd and diligent management 
soon became one of the wealthiest merchants in Bombay. 
He married in 1833 and had six children. His private 
life was extremely simple. He was appointed a justice 
of the peace and a member of the Bombay Port Trust. 
He took a keen interest in the Royal Asiatic Society 
and the Bombay University, where a prize has been 
established to commemorate his name. His charitable 
disposition found vent in many forms. He constructed 
the Madhow Bang in memory of his father, and gave it 
to the use of poor Hindus, endowing it wiA nearly fi^c 
lacs of rupees. He built a dharmmkala in Bombay, 
at the cost of Rs.57,000, in memoiy of his brother 
Mooyibhoy, and another one at Nassick^ at a cost of 
half that sum. The magnificent sanatorium which he 
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bdlt in memory of his youngest son Bumhoredas at Sion 
Will, at a cost of about R8.125,000, is a great boon to 
the poor peq>le of his community. He also established 
a dispensary at Matoonga at a cost of B8.40,000, and 
a udavart for the relM of indigent Hindus, and for 
giving an annual feast to the poorer members of his 
caste at a cost of Bs.37,000. He died on 12th January 
1896. 

Vyatka, a Buasiau government lying to the north- 
east of that of Nijni^ovgorod, with an area of 59,1*21: 
square miles. It consists of an undulating plateau 
reaching its highest level (1400 feet) in the north-east 
and gently sloping to the south-west, and according to 
Professor Krotoff’s researches it is mainly built up of 
Permian deposits which crop out in the north, but are 
covered elsewhere by Jurassic sands and clays with layers 
of limestone and burning slates. Glacial boulder clay 
containing polished and scratched bouldors covers wide 
areas, as do post-Glacial clays and iron-ore-bearing sands. 
These last roach in certain places a thickness of 70 feet, 
and were deposited in extensive lakes which covered the 
territory at a relatively recent period. In consequence 
of emigration to Siberia the population only increased 
from 2,859,000 in 1883 to 3,082,788 (domiciled only) 
in 1897, of whom 1,608,994 wore women and 90,905 
lived in towns. The bulk of the inhabitants (78 |>er 
cent.) are Bussians; Yotyaks form 12 per cent., Cheremiss 
5 per cent., and Tatars 4 ]3er cent., the remainder being 
Bashkirs, Tepteres, &c. The government is divided into 
eleven districts, the chief towns of which are Vyatka, 
Elabuga (9776), OlazoiT (3415), Kotelnitch (4236), Mai- 
myzh (3508), Nolinsk (4763), Orloff (3256), Sarapul 
(21,395), Slobodskoi (10,052), Urzhum (4423), and 
Yaransk (4824). Izhevsk (21,500) and Votkinsk, or 
Kamsko-Votkinsk (21,000), have important iron-works. 
The zemstvos (or provincial and district councils) are 
among the most active in Bussia in their efforts to spread 
education, to develop domestic industries and agriculture, 
to organize the viUage posts, and to improve the sanitary 
arrangements. In 1899, 68 infirmaries with 116 doctors 
and 396 assistants and midwives were maintained by 
the zetnstvos, and no less than 803,000 applications for 
medical aid were made in the villages. The primary 
schools numbered 1581 in 1898, and were attended by 

84.000 pupils. Nearly half of the surface is covered 
with forests (17,084,000 acres), two-thirds of which 
belong to the Crown, and hunting (especially squirrel- 
hunting) still retains commercial importance, as does 
fishing. The peasants, who form 89 per cent, of the 
population, own 16,841,000 acres, the Crown 20,144,000 
acres, the iron-works 1,148,000 acres, and private persons 

826.000 acres. Vyatka is now one of the chief grain- 
producing governments of Bussia, the area under cereal 
crops (7,967,100 acres in 1900) being only exceeded in 
the government of Samara. The average yield in 1896-99 
was: rye, 21,252,000 cwt. ; wheat, 432,000 cwt. ; oats, 

14.933.000 cwt. ; and barley, 2,587,000 cwt. ; also 
potatoes, 4,406,000 cwt. Flax and hemp are exten- 
sively cultivated, and large numbers of cattle are kept, 
but they are mostly of poor breed. There were in the 
province in 1897, 663,000 horses — some of which be- 
longed to a race of go<ii ponies that are widely exported 
- 71 , 068,900 homed cattle, 262,700 sheep, and 158,000 
P>g8. ^ Domestic industries occupy large numbers of the 
mhabitants, who turn out in considerable quantities 
almost every variety of goods. Iron ores, alabaster, 
grindstones, limestone, peat, fireclay, and copper are all 
J'ajsed, and mining and smelting operations afford occupa- 
tion to 15,000 persona; in 1897, 6700 cwt. of copi)er, 


23,900 tons of pig iron, 26,170 tons of iron, and 12,330 
tons of steel were obtained. The chief iron-works are 
at Votkinsk, the annual returns of which amount to 
£190,000. Manufacturing industries are largely de 
veloj)ed, and in 1898 there were 647 factories which 
showed an aggregate yearly return of 28,300,000 roubh«. 
The principal establishments are tanneries, steam flour 
mills, and hardware, machinery, paper, and fur-dressing 
works. 

Vyatka, capital of the above government, on the loft 
bank of the river Vyatka, at the head of the navigation 
on the Northern Dvina, connected by rail with Perm (458 
miles) and Kotlas (353 miles). It is a rapidly-growing 
town, and has several distilleries, tanneries, and candle 
works. It carries on a considerable trade in grain, salt, 
metals, animal products, and various maimfactui’cd goods, 
which it exports to Moscow (mainly) and Archangel. It 
has gymnasia for boys and girls, a rea/-school, a theo- 
logical seminary, and a number of primary schools. Popu- 
lation (1897), 24,782. 

Vyarnyl (formerly Almaty), a town and fort of 
Asiatic Bussia and the capital of the province of 
Semiryochensk, situated at the northern foot of the 
Trans-Ili Alatau, at an altitude of 2430 feet. Water is 
obtained for irrigation from the river Almata, and its 
climate is warm and healthy. It is well built and pro- 
vided with boulevards and surrounded by rich gardens. 
It has the usual educational institution a school of 
gardening and sericulture, a public library, and a few 
distilleries, tanneries, and oil works. In 1897 its popula- 
tion was 22,982. It is notable as having been the centre 
of one of tho most remarkable earthquakes of recent 
ytuirs. On 9th June 1887 shocks were experienced which 
lasted from 4 a.m. to 4.35, and transformed the whole 
town into a heap of ruins. The force of the earthquake 
was found to bo 10, according to the scale of Forel, and 
the total number of Blu)cks was about GOO. More than 
1000 houses were destroyed and 332 persons were killed 
or died from wounds. The eartluiuako spread over a very 
large area, shocks being felt at Serghiopol in the north, 
Kashgar in the south, and Tashkent and Urumchi in the 
oast ; it seems, indeed, to have been exjjcricnced over an 
irregular ellipse of which the major axis ran south-west 
to north-east for nearly 1000 miles, and the minor axis 
had a length of 600 miles. The area of greatest destruc- 
tion, also ellij>tic in its form, had a length of 67 miles, 
and a width of about 35 miles. The cause of the earth- 
quake was found to have been the giving way of deep- 
lying strata on tho northern slope of the Trans-Ili Alatau, 
at a depth of about 7 miles below the surface. 

See Professor Musuketoff, “The Earthquake at Vyernyi,” 
in Memoirs of tho Russian (Jeologioal Coniniittt*e, vol. x., 1890^; 
also Voznesensky in the Meteorological Annual of the Russian 
Academy of Science, vol. xii., No, 4 (in German), 

(P. A. K.) 

Vyrnwyp an artificial reser^’oir in the north- 

west of Montgomeryshire, Wales, for the water supply 
of Liverpool (see Water Supply). It was formed by 
damming tho river Vyrnwy, which flows through Mont- 
gomeryshire and joins tho Severn above Shrewsbury. The 
lake has added largely to tho l)eautii ‘8 of the district. 

Vyshnevolotskaya Sistemc^ one of a 

series of Russian waterways linking the Nova and tho 
Volga. It has a length of nearly 540 miles, and has not 
only opened up the district which it tni verses to the 
Baltic trade, but forms tlio most valuable m<,‘dium of 
transit for Eastern products fnjin the Caspian to St 
Petersburg. 

S. IX. — 90 
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WabMhp a city of Indiana, U.S.A., capital of 
Wabash county, on the river Wabasl^ and the Cleveland 
Cincinnati, Chicago, and St Louis, and the Wabash rail- 
ways, in the northern part of the state, at an altitude 
of 710 feet. It has i^way repair works, agricultural 
implement factories, and other manufactures. Population 
(1880), 3800; (1890), 5105 ; (1900), 8618, of whom 498 
were foreign-^rn and 134 negroes. 

Wac^ Henry (1836 ), English theologian, 

was born in London, 10th Decemlx^ 1836, and educated 
at Marlborough, Rugby, King’s Colley, London, and 
Brasenose (Oxford). He was ordained in the Church of 
England in 1861, and held various curacies in London, 
being chaplain at Lincoln’s Inn in 1872 and preacher in 
1880. From 1875 to 1896 ho was prominently connected 
with King’s College, London, where he was professor of 
ecclesiastical history, and subsequently (1883) principal. 
Both as preacher and writer Dr Wace, who took his D.D. 
degree in 1883, became conspicuous in the theological 
world. He was Boyle lecturer 1874 and 1875, and 
Bampton lecturer 1879 ; and besides publishing several 
volumes of sermons, ho was co-oditor of the Dictumary 
of ChriBtian Biography (1877-87), and editor of The 
Speaker's Commentary on the Apocrypha. He took a 
leading part as the champion of historic orthodoxy in 
the controversies with contemporary Rationalism in all its 
forms, and firmly U])held the imjwrtanco of denomina- 
tional education and of the religious test at King’s College ; 
and when the test was abolished in 1902 he resigned his 
seat on the council. In 1881 he was given a probendal 
stall at St Paul’s, and in 1889 was appointed a chaplain- 
in-ordinary to Queen Victoria. When he resigned the 
principalship of King’s College in 1896 he was made 
rector of St Michael’s, Cornhill. 

Waco, a city of Texas, U.S.A., capital of McLennan 
county, on the river Brazos, at the mouth of the 
Bosque, towards the eastern part of the state, at an 
altitude of 400 feet. The site is level, the street plan 
regular, it has abundant water fiom artesian wells, 
and the streets are well paved. It is a railway centre 
of much im{K>rtance, since five lines intersect here — the 
Houston and Texas Central; the Missouri, Kansas, and 
Texas; the St Louis South-Western; the San Antonio 
and Aransas Pass ; and the Texas Central. With these 
fftcilities Waco has become one of the leading shipping- 
points for the cotton crop. The city contains cotton com- 
presses, flour-mills, woollen and cotton mills. It contains 
several educational institutions, among which are Baylor 
University, Waco Female College, and Paul Quinn 
College (for coloured). Population ( 1 890), 1 4, 445 ; (1 900), 
20,686, of whom 1196 were foreign-born and 5826 negroes. 

Wadai, a Mahommedan kingdom of the Central 
Sudan, occupying an area of some 100,000 square miles 
east of Lake C]^d, much of the surface Ixsing arid and 
barren. By the Anglo-French agreement of 1898-99 the 
influence of Franco over the country was Anally recognized, 
but no French traveller has yet entered tlio country, of 
which little definite information has been obtained since 
the journey of Matteucci and Massari (1880). The 
sultan, whose residence is at Abeshe or Abeshr, claims 
more or less influence over Kanem, north-east of Lake 
Chad, the borders of which were traversed in 1899- 
1900 by the French expeditions under Joalland and 
Foureau, and which has since been the scene of fighting 
between the French and the Tuareg. In Wadai itself 
a revolution took place in 1901, owing to feuds among 
the ministers and great vassals of the crown. The Sultan 
Brahim was deposed, and Abugazali, son of a former 
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sultan, set up in his place. Another disturbing factor 
was the famous Sheikh el Senussi, who retired to Wadai 
from the Jarabub oasis in the northern Sahara, and took 
p^ in ^ the opposition to the French in Kanem until 
his death in 1902. In the south, the country of Dar 
Runga, once regarded as forming part of Wa^i, seems 
to have become virtually independent under its Senussite 
sultan, whose capital, situated near the source of the 
Bangoran, a branch of the Shari, has been visited by 
French travellers from the south. According to M. JEVins, 
Mahommedan influence was established in these parts 
about 1860, but the tenets of that religion are very loosely 
adhered to. With the closing of the route from Wadai 
to the Nile at the time of the Mahdist rebellion and the 
decline of the Kuka-Tripoli route owing to disturbances 
in Bornu, the road across the Sahara to Benghazi vid 
Kufra oases acquired some importance. The rulers in 
Wadai are the Mabas, a Negro race converted to Islam, 
but the sparse population of the country includes various 
other elements, including Arabs. The main occupation of 
the people is pastoral, and the chief exports to the north 
are ivory and ostrich feathers. The bulk of the natives of 
Dar Runga are of the Negro Banda stock. 

See Naohtigal, Sahara und Svdan^ vol. iii., Leipzig, 1889 ; 
Massari, in Kosmes, 1882 ; Fains, in La OiographU^ March 1900. 

Waddinstonp William Henry (1826- 

1894), French statesman and diplomatist, was born at 
St Remi-sur-l’Avre, in the department of Eurc-et-Loir, on 
11th December 1826. Ho vras the son of a wealthy 
Englishman who had established a largo spinning factory 
in France and had been naturalized as a French subject. 
After receiving his early education in Paris, he was sent 
to Rugby, and thence proceeded to Trinity College, Cam- 
bridge, where he was second classic and Chancellor’s 
medallist, and rowed for the University in the winning 
boat against Oxford. Returning to France, he took up his 
French nationality, and for some years devoted himself 
to archaeological research, particularly numismatics and 
epigraphy. With this purpose ho undertook travels in 
Asia Minor, Greece, and Syria, the fruits of which were 
published in two Memoires^ crowned by the Institute, and 
in his Mdanges de numismatiqve et de phdologie (1861). 
Except his essay on The Protestant Church in France, 
published in 1856 in Cambridge Essays, his remaining 
works are likewise archaeological. They include the 
Faetes de V Empire romain, and editions of Diocletian’s 
edict and of Lebas’s Voyage arch^ologique. Ho was 
elected in 1865 a member of the Academie des Inscriptions 
et Belles-Lettres. It was not till middle life that he entered 
on his political career. After standing unsuccessfully for 
the de}>artment of the Aisne in 1865 and 1869, he was 
returned by that constituency at the elections of 1871. 
His opinions remained always those of a Moderate Liberal, 
but he sympathized with Thiers when he was attacked 
by the Conservative party. He was minister of public 
instruction in the Didaure cabinet from 19th May 1873 
to the fall of Theirs on the 24th of the same month. 
In 1876, having been elected Senator for the Aisne, he 
was again entrusted by Dufaure with the ministry of 
public instruction, with which, as a Protestant, he was 
not permitted to combine the ministry of public worship, 
usufidly attached to it. His attitude aroused the violent 
hostility of the Clerical pssity, i^thout satisfying the more 
advanced spirits on his own side. His most important 
project, a BUI transferring the conferment of degrees to 
the State, passed the Chamber, but was tluown out by the 
Semite. He continued to hold his office under Jules 
Simon, with whom he was overthrown on the famous 
seim Mai, 1877. The triumph of tito Republicans at the 
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general election brought him back to power in the follow- 
ing December as minister of foreign affairs under Dufaure. 
He was the French plenipotentiary at the Berlin Congress, 
where he represented his country under exceptionally deli- 
cate and trying conditions with much dignity and tact, and 
made a strong impression upon Bismarck. He successfully 
uphdd French claims to a protectorate over the Christians 
of the Levant, and it was on his motion that the Congress 
pronounced in favour of an extension of the Greek frontier. 
An ardent sympathy with Greece was indeed conspicuous 
throughout his connexion with European politics. The 
cession of Cyprus to Great Britain was at first denounced 
by the French newspapers as a great blow to his diplo- 
macy, but he obtain^, in a conversation with I^rd 
SalisWy, a promise that Great Britain in return would 
allow France a free hand in Tunis, and subsequent French 
induence in that country is the natural development of 
his policy. In December 1878 he delivered a speech 
that was received with much enthusiasm, declaring that 
he had maintained the interests of France while leaving 
her unfettered by conditions. Early in the following year 
Dufaure retired, and on 4th February Waddington suc- 
ceeded him as prime minister and minister of foreign 
affairs. Holding office by sufferance of Gambetta, he 
halted in an undetermined attitude between the Badicals 
and the reactionaries till the delay of urgent reforms lost 
him the support of all parties. He lacked, moreover, the 
coolness needed for facing the noisy interruptions of the 
Opposition. He succeed^ on 2nd December in obtaining 
a vote of confidence from the Chamber, but found himself 
forced on 27th December to retire from office. He refused 
the offer of the London embassy, and in 1880 was 
reporter of the committee on the adoption of the scruiins 
de lute at elections, on which he delivered an adverse 
judgment. In 1883, after representing France at the 
coronation of the Tsar Alexander III., he accepted the 
London embassy, which ho continued to hold till 1893. 
His English descent and education stood him in good 
stead ; nevertheless, during the occasional difficulties that 
arose between Groat Britain and France, notably on the 
Egyptian question, he showed an exceptional tenacity in 
defence of his country’s interests. Throughout his career 
as ambassador he had retained his seat in the Senate, and 
aspired to a resumption of his political career ; but at the 
commencement of 1894 he was rejected by his department, 
the Aisne. He did not long survive this defeat^ and 
died on 13th January 1894. (h. by.) 

Wade, Sir Thomas Francis (1818-1895), 

British diplomatist, born in London on 26th August 
1818, WM the son of Major Wade of the Black Watch, 
by his wife Anne, daughter of William Smythe of Barba- 
villa, West Meath. His father was appointed in 1823 
military secretary to Sir Lowine Cole in Mauritius. Here 
he received his grounding in knowledge, and was sub- 
^quontly educat^ at Harrow and Trinity College, Cam- 
bridge (1837), where, however, he remained only one 
year, his father having purchased for him a commission 
in the 81st Begiment. From his corps he in the follow- 
ing year (1839) exchang^ into his father’s old regiment, 
the 42nd Highlanders, with which he served at Limerick, 
• T^mplemore^ Cork, and the Ionian Islands. While at 
Corfu he devoted his leisure to the congenial study of 
ItalUn and modern Greek. On receiving his commission 
*8 lieutenant in 184Dhe exchanged into the 98th Kegi- 
ment, then under orders for China, and landed in Hong 
ttong in J une 1842. The scene of the war had at that time 
transferred to the Yangtse-kiang, and thither Wade 
ordered with his regiment There he took part 
•in the attack on Chinkiang-fu and in the advance on 
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Nanking. Already on his voyage out he had, with the 
groat linguistic facility which he possessed, taken to the 
study of Chinese, and having improved his knowledge on 
the spot, he w'as on the return of the regiment to Hong 
Kong appointed interpreter to the garrison. In 1846 
he was appointed interpreter in Cantonese to the Supreme 
Court of Hong Kong, and in 1846 assistant Chinese 
secretary to the superintendent of trade, Sir John Davis. 
In 1862 he was appointed vice-consul at Shanghai. 
During his tenure of this oftice the progress of the Taip- 
ing rel^llion had so disorganized the administration in 
the neighbourhood of Shanghai tliat it was considered 
advisable to put the collection of the foreign customs 
duties into commission, a committee of three, of whom 
Wade was the chief, being entrusted with the administra- 
tion of the customs. This formed tlie beginning of the 
Imperial Maritime Customs Service. In 1856 Wade was 
appointed Chinese secretary to Sir John Bowring, who 
had succeeded Sir J. Davis at Hong Kong, and under- 
took a mission to Cochin-C!?hina on international concerns. 
On the declaration of the second Chinese war in 1857 he 
was attached to Lord Elgin’s staff as Chinese secretary, 
and with the assistance of Mr H. N. Ley he conducted 
the negotiations which led up to the treaty of Tientsin 
(1858). In the following year lie accompanied Sir 
Frederick Bruce in his attempt to exchange the rati- 
fication of the treaty, and was present at Taku when 
the force attending the mission was treacherously attacked 
and driven back from the Peiho. On Lord Elgin’s return 
to China in 1860 ho resumed his former post of Chinese 
secretary, and was mainly instrumental in arranging for the 
advance of the special envoys and the British and French 
forces to Tientsin, and subsequently towards Peking. For 
the purpose of arranging for a camping ground in the neigh- 
bourhocxl of Tungchow he accompanied Mr (afterwards Sir) 
Harry Parkes on his first visit to that city, where on the 
next day Parkes with Mr Loch and others was by an 
act of shameless treachery made prisoner. In the suc- 
ceeding negotiations Wade took a leading jmrt, and on 
the establishment of the legation at Peking he took up 
the post of Chinese secretary of legation. In 1862 he 
was made a Companion of the Bath. On the return of 
Sir Frederick Bruce to England in 1864 he remained as 
ckargd d'affaires, and again from 1869 to 1871, when he 
was appointed minister, ho filled the acting post. I'he 
Tientsin massacro in 1870 entailed long and difficult 
negotiations, which were admirably conducted by Wade. 
On the assumption of power by the Einj»eror T’ung-chih 
he, in common with his cfJleaguos, requestiid an audience 
in accordance with the treaties, wdiich was for the 
first time granted as a right. The murder of Mr 
Margary near Manwyne in Yunnan in 1875 threatened 
at one time to cause a rupture with the ('hinescj Govern- 
ment, and as a matter of fact Wade did leave Peking. 
But the Chinese finding that ho w'as in earnest desjmtched 
Li Hung-C?hang after him to Chefoo, where the two 
diplomatists arranged the })enalties which were to bo ])aid 
for the crime, and concluded a convention which, after 
a considerable interval, was ratified by the Governments. 
Wade was then made K.C.B., and in 1883 retired from 
the service. On his return to England the attractions of 
his old university induced him to take up his residence at 
Cambridge, where he was appointed the first professor of 
Chinese. He died there on 31st July 1895. In 1889 
he was made G.C.M.G. In 1868 he had married Amelia, 
daughter of Sir John Herschel. (a. k. n.) 

Wadhwailli a town of India, in the Gujarat 
division of Bombay, the capital of a petty state of the 
same name, and the junction of the Kathiawar railway 
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system with the Bombay and Baroda line, 389 miles 
north of Bombay. Population (1881), 16,949; (1891), 
24,604. It has considerable trade and manufactures. 
The school for gi/ranias or feudatory nobles had 60 
pupils in 1896-97, who were maintained at a total 
cost of Ks.10,452, and the high school had 254 pupils. 


There are two printing-presses. The civil station is 
imder British administration. The state of Wadhwan 
has an area of 237 square miles. Population (1891), 
42,438. 

Wady Haifa. See under Earn and Sudan. 


WAGES. 


I. The United Kingdom. 

T he meaning of the term imge^ the distinction between 
real and nominal wages, the various items properly 
included in the term, and the economic causes which deter- 
mine relative wages and wages in general, with historical 
illustrations, are sufficiently discus^ in the Eney, BriU 
vol. xxiv. }>. 306 Beq. In the present article it is proposed 
to discuss the statistical measurement of wages, and to 
tabulate some of the most significant figures. The simplest 
method of procedure is to calculate first nominal wages, 
including in that term all money wages, regular 
HBMi mad or occasional, and perquisites and expectations, 
reckoned over a given period in the currency 
of a given time and pla^ ” (Palgrave’s Diet, of 
PoL Econ, iii. p. 639). For general statistical purposes 
of comparison it is usually impossible to allow for expecta- 
tions of ]X3nsions, for facilities for subsidiary earnings, for 
liability to want of work owing to commercial depression, 
for the shorter or longer part of a lifetime which can be 
spent at a particular occu;)ation (see Walker, Tke Wages 
Question^ p. 33 seq,\ or for the relation of the value 
of services rendered by central or local governments to 
the amount paid in taxes or rates. Having determined 
nominal wages for labour at two or more districts or 
times, the second step is to estimate recU wages, defined 
by Prof. Walker {ibid. p. 12) as ‘‘ the remuneration of the 
hired labourer as reduced to the necessaries, comforts, or 
luxuries of life,” by some mechanism for comparing the 
purchasing power of money at those districts or times. 
Nominal money wages are paid either for labour, without 
specific reference to its amount, i)erformed in a given time 
{time^twige), or for labour of a given amount without 
specific reference to the time occupied {piece-^vage). Mr 
D. F. Schloss {Methods of Industrial Remuneration^ p. 
11 seq.) distinguishes also tcLshwages^ where there is an 
agreement to perform a certain minimum of work in the 
given period, but the wage is otherwise a time-wage, and 
progressive wagesy whore a premium in addition to a time- 
or piece-wage is given for efficiency exceeding a specified 
minimum. Wages in hvndy food, clothing, house-room, 
gratis or at a reduced price, are not uncommon, and 
riiese benefits can be valued in currency and added to 
nominal money wages. Lastly, remuneration for labour 
may take the form of an allotted share in the actual 
produce or in profits, under a co-operative copartnership 
or profit-sharing scheme: where the labourer has not a 
Voice in the management, all such payments are properly 
included in nominal wages ; where he has, a difficult 
distinction should be drawn l^tween profits and wages. 

Bates of nominal wages can be stated : (L) per unit 
of laJbawr performed — this would be a good method if 
quantity of labour were measurable; (iL) per piece — as 
with oidinary •piecerwages ; this is usefid for comparison 
when the kind of work changes little, as with compositors, 
but of limited use even in a single occupation, since 
methods of work vary so much, and of none for compari- 
son of occui>ations ; (iii.) per hour — the hourly rate in the 
building tr^es is important, but the number of hours per 
week and the intensity of an hour's work vary greatly ; 


(iv.)per day — the number of days’ work in a normal week 
differs with occupation; (v.) per week — ^this is the rate 
usually stated in wage records, and serves for comparisons 
by age, sex, class of work and district, and at various 
dates, in those cases where allowance is possible or not neces- 
sary for seasonal variations in employment or for seasonal 
payments; (vi.) per year — ^this measurement should be 
generally attempt^, since all seasonal fluctuations of work 
and annual pa 3 rments are included, and a comparison of 
annual earnings in two trades shows all the essential con- 
ditions except any special liability to disease, the duration of 
working life, and the influence of commercial credit cycles ; 
(vii.) per working lifetime — this measurement woidd be 
very valuable, especii^y in comparing men’s and women’s 
wages, if trustworthy averages could be obtained. 

Wans vary with age, sex, trade, specific occupation, and district. 
The fdlowing table gives a general view of the difi'erence under 
the first three of those headings. 


Average Weekly Wages m Oddber 1886 in the United Kin^my 


1 

1 

Girls 

Women, (under 

1 18). 

1 Lads 
Men. (luider 

I 18). 

1 

j General average .... 

1 Number of trades included . 

! 

j Cotton manufacture 
! Woollen „ ... 

1 Worsted and stuff manufacture 
! Linen manufacture 

i Jute 

1 Silk „ . . . . 

. Hosiery 

: Coal, iron ore, and ironstone mines 
j Metalliferous mines 
' General engineering, iron and brass 
{ foundries, and machinery trades 
Shipbuilding, iron and steel . 
Pig-iron (blast furnaces) 
j Breweries 

«. d. 1 «. d. 
12 8 1 6 4 
28 1 19 

a d. 1 a d. 
24 7 8 11 

88 1 87 

s. d. 
15 3 
18 3 
11 11 
8 11 
9 7 
10 1 
11 6 

a d. 
6 10 

7 5 
6 2 
4 11 

4 8 

5 8 

8 8 

a d. 
25 8 
28 2 

28 4 
19 9 
19 4 
22 S 

24 5 
22 11 
16 6 

25 9 

29 8 
24 6 
24 8 

«. d. 

9 4 

8 6 

6 6 

6 3 

6 8 

7 2 

9 6 

10 9 

7 0 

9 1 
12 2 
10 8 

9 9 

Police, 27 b, 7d. ; printing and engraving (newspapers), men, 
87s. Id. 

Annual Earnings, 1886 ; valuing all payments in kind.— Mer- 
cantile seamen,^ £65; seamen and petty officers, R.N.,^ £65 ; army 
(N.C.O. and men),^ £48. Agricultural labourers ^ : England and 
Wales, £86 ; Scotland, £47 ; Ireland, £28. On railways^: 1886, 
£59 ; 1891, £61, lOs. 

Female domestic servants, average of annual money wage,’ 1898, 
London, £18 ; rest of England and Wales, £16 ; Scotland, 
£16, IDs. (circa). 

Average Weekly Wages in the EuUdvng Trades,^ 


January. 

July. 

1886. 

1891. 

1886. 

1891. 

Masons « , . . . 

Bricklayers 

Carpenters and joiners . 

Painters 

Builders' labourers 

a d. 
27 11 
31 0 
81 8 
27 6 
19 1 

a d, 
80 10 
82 8 
83 9 
29 2 
19 9 

a d. 
82 8 
85 6 
84 2 
31 9 
21 7 

t. d. 

84 0 
8611 

86 3 
83 7 
22 » 


• QefMTol Report on the Wages q/* the Manwd Labour Classes^ 1893, 
pp. xiii. zviii. zxix. zzxiii. 25, 26, 27, 470 seq.y C. 6889. 

• Joum. StaU Soc.^ 1899, pp. 564, 667. 

• Report on the Money Wages of Indoor Domostio Servants, lo9vt 
pp. 8, 10, C. 9846. 
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In making use of this and other tables, it must be remembered 
that no wage statistics protend to great accuracy ; those quoted in 
this article may be regarded as trustworthy estimates, whose accuracy 
and extent of application must be mthered from the original 
authorities. The figures giren above show general averages for all 
workers in a trade ; the following table shows how great is the 
variation in different occupations in the same trade, even when 
only the averages for those occupations are given. 

Averaae Weekly Wages in Engifieerirtg md Machinery Works^ 
October 18S6^ 


(Northumberland, Durham, and Cleveland District) 


- 


Mon. 


Assistant 
j Boys. 

No. 

em- 

ployed. 

Time- 

Wages. 

No. 

em- 

ployed. 

Piece- 

Wages. 

I 

No. 

em- 

ployed. 

Time- 

Wages. 



s. d. 


f. d. 


t. d. 

Ironmoulders . 

207 

28 6 

129 

34 0 

161 

8 8 

Core-makers . 

31 

27 8 

17 

85 1 

16 

8 9 

Fettlers or dressers . 

43 

22 2 

21 

29 0 

11 

711 

Planers . 

31 

24 3 

12 

80 9 

6 

7 0 

Drillers and screwers 

79 

22 8 

26 

28 9 

10 

7 1 

Riveters . 

88 

31 10 

21 

38 5 

78 

12 4 

Smiths . 

104 

28 3 

23 

43 4 

61 

9 10 

I Smiths’ strikers 

82 

19 10 

27 

28 11 



1 Platers . 

28 

36 5 

24 

46 7 

i i 

120 

7 0 
14 4a 

Holdors-up 

29 

24 2 

7 

29 n 



Bolt-makers . 



3 

36 10 

... 

... 

Pattern-makers 

96 

29 il 


. « • 

46 

8 0 

Brass-finishers . 

16 

28 5 



15 

8 2 

Turners , 

84 

29 6 



97 

8 2 

Fitters and erectors . 

201 

29 0 



92 

8 3 

Unclassed — men 

108 

27 0 

*78 

26 5 ; 

« . . 


Unolassed— boys 

191 

8 1 

29 

16 4] 


• •• 

Rivet beaters — boys . 

47 

7 2 

23 

11 4 


... 


Weekly Time • Wages : Men, 



No. 

5. d. 


No. 

s. d. 

Foremen 

124 

45 7 

; Labourers . 

731 

18 10 

Stovemen . 

8 

17 8 

1 Blotters and borers 

17 

26 10 

Watchmen . 

12 

20 7 

: Millwrights. 

13 

30 9 

Carters 

11 

21 6 

; Belt makers and 



Painters 

11 

26 3 

i menders . 

6 

22 0 

Cupola men . 

38 

23 6 

i Stationary engine- 



Coppersmiths . 1 

11 

29 6 

{ men . . . j 

41 

21 7 

Brass-founders . | 

! 12 

28 11 

1 Storekeepers and 



Crane-hands 

30, 

20 11 

timekeepers 

20 

23 si 

Carpenters and 

1 




1 

joiners 

50' 

28 0 



j 






, ... — 1 


Before giving statistics of variation by district, it is necessary to 
develop a scheme of tabulation. Let a series of figures bo arranged 
in ascending order ; the figure which lies half-way up the list, so 
that there are as many entries above as there are below it, is called 
the median (M in the sequel), those one-quarter and three-quarters 
up are the quartiles (Q^, Qg), those one-tenth and nine-tenths up 
are two of the deciles (D,, I),); A, Min., and Max. represent 
the arithmetic average of the items included, and the minimum 
and maximum respectively. The following table shows the varia- 
tion of the wages and working hours for the same occupations, 
recognized in districts throughout the kingdom by certain trade 
unions. 



Columns 1, % 8, 4, 5 . — Operative Bricklayers* Society^ i each dis- 
■wict counted as one unit 1, 2, 3, summer weekly wages ; 1, 


^ General BjepeH on the Wages of the Manual Labour Classes^ 1893, 
l>p. xxix. xxxiii. 26, 26, 27, 470 seq„ C. 6889. 

^ Pleoe. 

Compiled from Standard Time Rates, pp. 2 seq, and 179 seq. 
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England north of Warwickshire ; 2, rest of England and Wales ; 
8, united Kingdom ; 4, hourly rate (all) ; 5, summer weekly work- 
ing hours (all), 1893. 

Columns 6, 7, S.^Friendly Society oflrotfounders^: each district 
counted as one unit, weekly wages. 6, England, north of War- 
wickshire ; 7, rest of England and Wales ; 8, United Kingdom, 
1893. 

Column 9. — Typographical Associatioti* ; piece-rate per 1000 ens 
brevier on newspapers other than daily ; each district counted as 
one unit ; United Kingdom, 1893. 

Columns 10, 11. — Amalgamated Society of Engineers^ i weekly 
wages, United Kingdom. 10, Each district counted as one unit ; 
11 , each member counted as one unit, supposed earning standard 
rate of his district, 1891. 

The rates dealt with in the preceding table are the standard 
minimum recognized by the trade unions ; in some cases they are 
higher than the wages actually paid, whore the union is trying to 
rams wages, in others lower, where the more efficient workmen are 
paid above the minimum rate. In many cases rates are stated 
both by men’s and mastevs’ societies, and occasionally the masters* 
statement is higher than the men’s, though the reverse is more 
frequent. Mr F. W. Lawrence {Local Variations in Wages, p. 81 
scg,) finds that the recognized wages arc, in the great majority 
of selected cases, those actually paid. The above table indicates 
that the level of wages in the north of England is considerably 
higher than that in the south, and this tendency would be more 
marked if London had been excluded. Mr Lawrence {loc. cit, p. 18) 
finds that wages bear a close relation to the population of the 
districts in vrhich they are paid, “the larger the town the higher 
the wage,” and that the excess above a certain miniiiiiim is roughly 
proportional to the square root of the number of inhabiiants. 
The causes of this difference arc not yet clearly known ; liigher 
rents, greater efficiency of work, and better facilities for trade 
union action are some of the factors. 

In discussing the progress of wages it has been usual to 
estimate the arithmetic average (the quotient of total 
wages paid divided by numlier earning), and it 
has been objected that the change in this quan- F** 
tity shows very little, since an increase may be 
due to the high wages of a small body of men, while the 
great mass may be actually losing ground. This diflficulty 
would bo surmounted if we could estimate the median, 
quartiles, and deciles at various dates; but since the 
material is not to hautl for this, we may usefully notice 
that these quantities bear a fairly definite relation to the 
average ; in fact, that wages of a great miscellaneous body 
of workers are grouped about their average according to a 
fairly definite law (Bowley, Wages in the United Kingdom 
in the Nineteenth Century, sec. iii.). There are very few 
collections of statistics of wages fiaid to a sufficiently large 
number of workers; the following table contains the 
analysis of four such groups : — 


Grouping of Wages. 



United 

Kingdom. 


London. 

United StotuM. 



1 

2 

8 

4 

b j e 

7 _ 

8 

l) 

10 


f. d. 

p. c. 

s. d. 

p. c. 

$. d. p. c. 

•« 

p.c. 

t 

p. c. 

I>1 

16 0 

66 

21 3 

69 

20 0 i 69 

1*29 

64 

1-20 

69 

Qi 

20 0 

82 

25 8 

81 

22 6 ; 78 

1*60 

80 

1*41 

81 

M 

24 3 

100 

31 0 

100 

29 0 1 100 

2*00 

100 

1*75 

100 

i A 

24 7 

101 



... 

2*17 

108 

2-00 

114 

S' 

I>s 

28 9 

119 

3^6 

121 

35 0 1 121 

2-50 

12s 

2-46 

140 

34 0 

140 

44 0 

142 

41 0 1 141 

3-26 

162 

8-00 

171 

i 

1 

356,000 roeii 

76, 000 men 

76,000 men 

5,000 men 

6,600 men 1 


These figures are only approximate. Column 1 is deduced from the 
Board of Trade re^jort on wages {loc, cit.) and wfors to the year 
1886 ; column 8 from Mr Booth’s Life and Labour of the Teople, 
ix. p. 871 ; and column 6 from the same source, corrected in 
accoraance with suggestions there made. Columns 7 and 9 are 
compiled from the Senaie Report on Wholesale Prices, Wages, 


* Standard Piece Rates, p. 172 seq.. C. 7667, I., 11., 1894. 

* Compiled from J^fth Report on Trade Unions, Board of Trad^ 
1893, p. 220 seq. , C. 6990, 1893. 

s column is given in the infiated currency of 1876. 
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amd TfwunorUUion (Washingtoni 1898) for 1875 and 1891 rasj^t- 
irely. The figuroB in each of these columns are expressed as 
peroentages of the corresponding medians, and so gWen in the 
adjacent columns. The lowest line gives the number of workers 
included in the groups. 

These examples are too few to establish a law, but they point 
to the following scheme : the median is a little below the avera^ ; 
the quartiles are respectively | and and in the United Kingoom 
the deciles nearly f and { of the median. A law of grouping wUl 
remain unchanged, if the proportionate demand for and supply of 
labour of various degrees of excess or defect from normal skill do 
not vary ; there is an impression amons authorities that the 
teiidencv is to increase the demand for skilled labour, but this 
will only affect the law of grouping if this increase outpasses 
the increase of normal skill. At the least it may bo granted that 
the change in ip'ouping may bo expected to be slow, and that thia 
tentative law gives us some means of constructinff the actual dis- 
tribution of wages when we only know the median or average. 
The less typical American figures for 1860, not here tabulated, 
however, show a different grouping. 

Besides these numerical relations, we may generally notice that 
in a large group of w^e figures there is a tendency to mass about 
two different sums. The following table is an exceimt from the 
Board of Trade QeneraZ Repcrt already cited, pp. 470-1 : — 


Percentage Nvmher of Men paid al Varioue Pates in October JS86, 


Cotton 
manu- 
facture • 
Silk 
manu- 
facture . 
General 
engineer- 
ing, &c. 
Co^ 
mines, 
kc. 

All in 
returns ^ 


Number 

concerned. 

m 

Of 10/! Of 16/ 
and 1 and 
under; under 
16/ I 20/ 

Of 20/ 
and 
under 
26/ 

Of 26/ 
and 
under 
30/ 

Of 80/ 
and 
under 
86/ 

Of 36/ 
and 
under 
40/ 

Above 

40/ 

82,000 

0 

1*2 

27*8 

27*4 

14*1 

22*6 

4*9 

2*5 

2,000 

0 

14-4 

39*2 

16*3 

12*4 

1 

5*4 

1 

12*1 

! 

0*2 

42,000 

0 

1*0 

28*5 

16*9 

28-6 

1 ' 

15*2 

5*9' 

I 

1 

' 3*6 

1 

67,000 

0 

•6 

19*5 

48*8 

29*4 

1*8 

1 

i -2 

1 

*2 

356,000 

•1 

2*4 

21*5 

83*6 

24*2 

11*6 

\±1 

2*4 


Hero we see that there are groups in the cotton manufacture at 
about 20s. and 328. 6d., and in the silk at about l7s. 6d. and 378. 6d. ; 
in general engineering there are less distinctly separated groups at 
about 178. 6d. and 27s. 6d. ; in the case of coal mines, where the 
great mass of the work is done by one class of men, there is 
only one group. In the total there is an indication of an up|)er 
group, for if there was only one symmetrical group, the percentage 
between SOs. and 35s. would bo smaller. The figures would result 
from the following groups : — 



10/ 

16/ 

20/ 

26/ 

80/ 

35/ 

Above 


to 16/ 

to 20/ 

to 25/ 

to 80/ 

to 80/ 

to 40/ 

40/ 

i let group 

8 

10 

29 

10 

8 

1 


i 2iid gx'oup 


8 

6 

8 

8 

1 

8 


The numbers cannot be exactly analysed, since the limits of money 
used in the report are so wide ; but the figures are consistent with 
a large group round 228. fid. and a smaller one round 828. fid. This 
tendency to split into two groups is very marked in the American 
figures used above, and can also be detected in Mr Booth’s Life and 
Labour. It can ho explained by regarding the working class as 
made un of two sections — one, the majority, unskilled and the 
other skilled ; the tendency would probably be more marked in 
figures of 50 or 100 years ago, for in modem times skill has 
become more minutely graded, an intermediate class has grown up 
between the ** tradesman *’ and the labourer, and a minute analysis 
applMd to more complete figures might show four or five instead 
of two groups. Agricultural wages are not included in the above 
figures. 

As a single measure, the median is at once easier to estimate 
and more useful to know than the average. The following table 
shows, probably with fair accuracy, the change of wages in two 
typical occupations, and contains a rough estimate of the change 
of the median wage throughout the 19th century. Material 
perhaps does not exist, and certainly has not yet been compUed, for 


^ This line is calculated from the last line of p. 470 of the report. 

^ The dissection into two groups has been performed by the method 
described by Prof. Karl Pearson, Phil. Trans. Rayed Soc.^ 1894, A. 

pp. 71-110. 


an accurate and detailed statement. The materials from which the 
first line is compiled are given by Mr Bowl^ (foe. oAL sec. xii.), the 
second line comes from the Joum. SUd. Soe., Sep- 
tember 1899, and the third is an estimate bated on 
various material summarized by Mr Bowley (foe. cif.), 
and on Mr Wood's article in the Economic JoumeU, 

December 1899. It is very instructive to notice how 
the median wage has been moving away from the labourer's wage 
towards the artisan's since 1840. 


Tnmd oi 
wagns Us 
HsotHb 


Table Ulvdrcding the Progress of Weekly Wages, 




Approximate Dates. 

- 1 


1700. 

1810. 

1820. 

1840. 

1800. 

1890. 

Building artisan, 

8. 

8. d. 

8. d. 

a. d. 

8 d. 

8. d. 

Loudon (summer) 
Agricultural lab- 

18 

29 0 

29 0 

30 0 

38 0 

80 6 

ourer,* England . 
Median, adult males. 

8 

16 0 

14 0 

12 0 

18 6 

15 0 

United Kingdom 

10 

17 6 

15 6 

14 6 

17 0 

24 0 


The material for dates since 1860 is more complete ; the follow- 
ing table gives estimates of the increase in average wages in many 
of the principal industries, based on Mr Bowley’s tables published 
in the Journ. Stat. /Sfoc., June 1805, September and DoeeinDer 1809, 
and March 1901, and in the Economic Joumaly December 1898. 
More reliance can, in general, be placed on estimates of rates of 
change than on statical statements of wages ; actual wages at the 
various dates can, however, be estimated from this table in com- 
bination with the other statistics given in this article. 

Course of Average Money Wages in Selected Industries in the United 
Kingdom. Wages in each Trade expressed as Percentages of 
their Value in 1860. 



1800. 

18G6. 

1870. 

1874. 

1877. 

1880. 1883. 

1880. 1891. 

Agriculture 

100 

106 

115' 144 

147 

183 129 

126 , 137 

Building . 

100 

110 

112 i 124 

182 

128 128 

128 ! 132 

Cotton 

100 

115 

115 

141 

141 

133 141 

146 166 

Wool. 

100 

106 

112 

121 

180 

126 120 

115 115 

Jute . 

100 

133 

... 1140 

127 

120 142 

120 140 1 

Flax . 

100 

114 


129 

133 

... 1 ... 

133! ... 

Iron 4 

100 

127 1 127 

143 

112 

112 , 110 

100 124 

Engineering 

100 

108 

110 

124 

123 

120 127 

126 1*26 

Gasworks . 

100 

115 

120 

125 

128 

128 1 130 

ISO >149 

Seamen * . 

100 

118 

108 

129 

123 

102 : 118 

no 143 

Coal -mining 

100 

1091106 

147 

110 

1081110 

105 147 

Compositors 

100 

100 : 103 

113 

116 

116 116 

116 121' 

Average” . 

100 

112 

115 

140 

135 

129 j 134 132 145! 


In the above table it must be understood that each date refers 
to a short period, not to an individual year. If the figures for 
1880-91 are compared with the statistics of occupation given in 
the Annual Labour Abstracty it will be found that in general, in 
those industries where wages have increased faster than the 
average, relative nun)bers employed have also increased, and vice 
rersd {Econ. Journal^ 1896, p. 469). There is, as Sir R. Giffen has 
pointed out (Essays in Financcy 2nd series, p« 421 seq.\ a continual 
transforence from badly -paid to well-paid trades ; and to this we 
may add a further transference from trades where the rates increase 
slowly to those where the rates increase fast. Both tendencies are 
allowed due influence in the line of averages in the above table. 

The change year by year is known for some occupations ; the 
figures in the following table are selected as being based on 
trustworthy evidence and illustrating a wide group of occupations. 
In this table we may notice the various e&cts of the cycle of 
commercial inflation and depression on the different industries, 
and also pick out the results of such single events as the failure 
of the City of Glasgow Bank in 1878. From the general view 
shown by the tables, it is at once clear that wages in some trades 
make regular slow progress, while in others the fluctuations are 
rapid and violent, and though there is a marked upward tend- 
ency, both since 1860 and since 1880, the highest point of the 
inflation of the early 'seventies has not in some industries again 
been touched. 


* Valuing all special payments and perquisites. 

* Paddling and blast furnaces. 

* Merchant service : money wage only. 

* Allowing for relative numbers at each date, and for relative rat^ 
of wages, thns showing the estimated change in the average wage ia 
these industries combi^d. 
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i 

1 

1 

li 

l! 

» 

Agrieultnral 

Labourer 

atmiMiUy.® 

^•1 

1* 

1 

1, 

61 

IT 

I 

iii 

i 

England. 

1 

1 


«. 


d. 

«. 

d. 

£ 

£ 

«. 

d. 

«. 

d. 


I860 

83 

22 

0 

25 

0 

35 

86 

3 

6 

6 

3 


1861 


99 


25 

9 

36 

91 

8 

2 


6 


1862 

>1 

99 


99 


91 

99 

8 

1 




1863 

9) 

99 


99 


99 


3 

7 




1864 

tt 

21 

8 

99 


99 

99 

4 

0 



... 

1865 


22 

4 

28 

6 

99 

99 

4 

1 




1866 

36 

25 

6 

27 

7 

99 

99 

4 

6 




1867 

91 

99 

*9 


28 

8 

99 

87 

4 

1 




1868 

99 


99 


87 

88 

8 

7 

7 

3 


1869 


26 

6 

27 

7 

38 

39 


9 




1870 

99 

99 


99 


39 

41 

3 

9 




1871 

99 

99 


99 


41 

43 

4 

6 




1872 


27 

8 

29 

9 

44 

46 

7 

0 




1878 


29 

9 

81 10 

46 

49 

10 

0 

13 

3 


1874 


31 10 

34 

0 

47 

51 

7 

2 

11 

6 


1876 

99 

S4 

0 

86 

1 

91 

53 

5 

4 

9 

6 


1876 

99 

36 

0 

40 

4 

46 

54 

4 

8 

9 

3 


1877 

99 

99 


42 

6 

99 


4 

1 

9 

0 

*8^ 

1878 

I » 

31 10 

27 

7 

45 

53 

3 

2 

7 

8 


1879 

t» 

27 

8 

26 

6 

48 

50 

4 

7 

7 

1 

0 

1880 

99 

II 


99 


41 

48 

4 

11 

8 

0 

0 

1881 

99 



27 

7 

40 

46 

4 

7 

7 

7 

> 2i 

1882 

tt 



29 

9 

39 

99 


tt 

8 

4 

6 

1883 

tt 



31 10 

yi 

9 9 

n 

2 

7 

5 

74 

1884 1 

y y 



29 

9 

38 

i 

4 

7 

6 

9 

7 

1885 1 

yy 





37 

tt 

4 

1 

6 

5 

6 

1886 i 

yy 





36 

f> 

3 

10 

6 

3 

4 

1887 ; 

99 

29 

9 

19 


37 

48 

4 

2 


yy 

4 

1888 ; 

99 

91 


99 


38 

** 


19 

6 

4 

4 

1889 ! 

tt 



80 10 

89 

yy 

5 

2 

7 

3 

9 

1890 

38 

31 10 

31 10 

yy 

1 49 

6 

2 

8 

3 

30 

1891 

tt 



82 11 

40 

y* 


yy 



35 

1892 

9« 

32 11 

35 

1 

7 

9 } 

yy 

6 

6 , 



30 

1893 

.. 1 



36 

1 

ff 

yy 

6 

2 

7 ' 

'0 

22 

1891 

» 1 

34 

0 

37 

2 

99 

yy 

5 

3 

6 

11 

26 

1895 

.. ! 





91 

1 y 

4 

9 

6 

9 

19 

1896 

tt 

36 

1 

38 

37 

89 

y y 

4 

47 


99 

15 

1897 

tt 1 

38 

3 



tt 

yy 

4 

6 

7 

0 

16 

1898 

99 I 

40 

4 

40 

4 

40 


5 

10 

7 

3 

21 

1899 

99 1 

99 


•• 


91 

L”_ 

6 

7 

8 

0 

284 


Annual earnings are afTectod greatly by the amount of lost timo. 
The following table, from Mr Wood’s “Statistics of Working 
imgU" PromsB sinoe 1860” {Joum. iitat, Soc., 1899) 

iMrtty ot ™ monthly returns published in the Lab<yur 

work. ChtseUe, shows the average annual percentage number 
of unemployed members belonging to tliose trade 
unions whose returns are accossible. 


Year. 

p.o. 

Year. 

p.c. 

Year. 

p.c. 

Year. 

p. c. 

Year. 

p.c. 

1860 

1*6 

1868 

8-6 

1876 

3-6 

1884 

7-T 

1892 

6*2 

1861 

4-3 

1869 

7-4 

1877 

4-4 

1886 

9-0 

1893 

7-5 

1862 

7*8 

1870 

4-3 

1878 

6-3 

1886 

9-5 

1894 

6*9 

1863 

67 

1871 

1*8 

1879 

12-5 

1887 

7-8 

1895 

6-8 

1864 

2-6 

1872 

1-1 

1880 

6-9 

1888 

47 

1896 

3*4 , 

1865 

20 

1873 

1*3 

1881 

8-4 

1889 

2-1 

1897 

3*6 

1866 

8 1 

1874 

1*8 

1882 

1-9 

1890 1 

2-0 

1898 

8-0 

1867 

7-3 

1876 

2-6 

1888 

2-2 

1891 

3*3 

1899 



These figures relate only to trades which are strongly “ combined/’ 
and are not oven strictly comparable with each other, since more 
and more unions are included as the series progresses. On the 
whole, there is no distinct evidence of improvement or the reverse. 
The following table, extracted from the Fifth Annual Abstract of 
^ahour St(UistieSy pp. 72-73, shows the fluctuation month by month 
ro r certain gro ups of trades 

* *«r». «o<. Soe., Dec. 1899. 

Wages in the United Kingdom^ Bowley, pp. 89, 90, sec. xiii. 

• /ottrji. mai. Soe., Sept. 1899. 

^ Various authorities. 

App, to Labour Commission, and the Labour Department’s 
in jRaies qf Wages. 

7 3^®*^ blank spaces are left, figures cannot be accurately given. 

Figures after these dates are firom new estimates. 


Percentage of Members Unemployed. 


Mean for the 7 

years 1892-98. 

4 

1 

\i' 

i! 


t 

*■» 

*3 

!i 

i, 

r 

i 


i: 
^ ! 

1 

All trade unions 
making re- 
1 turns . 

0*1 

6-8 

6-2 

4*8 

4*7 

4*6 

n 

4*6 

5*0 

6*2 

8*3 

5*3 

6*0 

i 

5*2; 

Carpenters and 
plumbers 

4-7 

4*2 

S-21 

2*4 

21 

2*2 

2*2 

1*9 

2*0 

2*2 

2*4 

8*7 

2*8 

Metal, engi- 
neering and 
shipbuilding 
tra^a . 

81 

7*6 

7-0 

0*8 

6*5 

6*8 

6*8 

7*2 

7*7 

8*0 

7*9 

8*8 

7*4 

Printing and 
bookbinding 
trades . 

5-0 

4-5 


8-9 

4*0 

4*4 

3*9 

5*8 

6*4 

4*6 

8*4 

4*0 

4*4J 
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Ill the Wage Census (Boanl of Trade), 1886, the following 
particulars were in all eases obtained : (i.) the number employed in 
that week of 1885 in which the greatest sum was jiaid in wages, 
which may perhaps be assumed to be the number dependent on the 
factories making returns, say n ; (ii.) the total amount paid in wages 
in 1886, say £,a ; (iii. ) the average wage paid in a ]Mirticular week in 
October 1886, suy £.w. IF the whole iiuinber of persons n Jiad 
been employed throughout 1885, their earnings would have been 
approximately £n x in x 62=£e, say ; then the ratio a ; e is a rough 
measure of the ratio of the average number of weeks* wages 
obtained to those of a full year’s constant work. Applying this 
inethod to the xiriucipal industries dealt with, we obtain the follow- 
ing figures : — 

Hough Estimate of Number of Full Weeks* W ages obtain^ in the 
Year 1886.^ 


Industry. 

' No. of 
Weeks. 

Industry. 

No. of 
Weeks. 

Industry. 

i 

Cotton . 

48 

i Silk . 

44 

Metal mines . 

40 

Wool . 

45J 

Carpet 

44 

Slate quarries 

44 

Worsted 

46 

Lace . 

49 

Granite ,, 

43 a 

Linen . 

49 

Building . 

44 

Stone „ 

37 

.Tute 

60 

Railways . 

44 

Roads, Ac. . 

42i 

Hemp . 

. 42 

Coal and 'j 
ironminesj 

47 

Gasworks 

42 


Gen(‘ral average for above industries, 46. 



This estimate indicates tliat 12 per cent, on the average were out of 
work during 188r>, a nuinb'T greater than the 9 per cent, shown by 
the trade union returns, as might be expected. 

A class, of great but unknown number, of manual workers is not 
taken into account in any of the above statistics relating to wages 
or omiiloyment. This class consists of all those who are per- 
manently out of work, through misfortune, incapacity, idleness, 
or other causes ; of those who oocasioiially got work, f)nt arc not 
attached to any regular trade ; and of large and, on the whole, 
badly-paid industries, domestic service, homo tailoring, servieo in 
shops, and others, with regard to which uo systematic statistics on 
a large scale are forthcoming. 

So far w^e have dealt w'ith the statistics of mminal wages only ; 
imperfect as these statistics arc, they arc far more complete than 
those whicli relate to tlie purchasing power of money 
and to real wages. We have, indeed, .stivcral 
of tlie change in the value of money when measured 
by other commodities, but the.se dejamd only on whole- 
sale prices. Among tlie best known are the iridex-n umbers com- 
pileu by Mr Sauerbeck {Jinirit, Slat. Soc., March, annually). 
From these wo can deduce numbers representing the purchasing 
power of a sovereign in “general commodities.” They are as 
lollows ; — 

Purchasing Power of Gold in General ( Wholesale) Commodities 
{Average of 1867-77 being 100). 


Timr, 

Index 

No. 

Year. 

104 1880 

Index 

No. 

Year. 

Index 

No. 

1860 

101 

1870 

114 

1890 

139 

IRCl 

102 

1871 

100 1881 

118 

1891 

139 

1862 

99 

1872 

92 . 1882 

119 

1892 

147 

1863 

97 

1878 

90 : 1883 

122 

1893 

147 

1864 

95 

1874 

98 ; 1884 I 

131 

1894 i 

1 159 

1865 

99 

1876 

104 , 1885 j 

139 

1895 

! 161 

1866 

98 

1876 

105 ! 1886 1 

145 

1896 

164 

1867 

100 

1877 

106 1 1887 

147 

1897 

161 

1868 ; 

101 

1878 1 

1879 

1 115 ; 1888 1 

143 

1808 

156 

1869 1 

102 

120 ' 1889 1 

139 

3899 

147 


® From Archiv f 'Ar soxiaU Gesetzgebung und Statistik, p. 814. 
Berlin, 1896. 
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There is good reason for holding that numbers compiled 
on such pnnciples represent with considerable accuracy the 
ohan^ in general wholesale prices (see Reptni of Brit Assoc, 
for 1887, 1888, 1889, Committee on Variations of the Monetary 
Standard). The fact that wholesale prices have fallen so 
rapidly makes it certain tliat there has h^n a corresponding fall 
in retail prices, but the extent of this fall as it affects incomes 
of different amounts is very imperfectly known. The necessary 
data for the solution of this question are the retail prices of the 
articles on which wages are spent and the fraction of the wage 
spent on each article at each date. Since prices of articles change 
at varying rates, it is clear that tlie change in purchasing power 
varies for different incomes, since the size of the income governs 
the object of the expenditure. At the lowest scale of expenditure 
in England, bread absorbs a large fraction of the wage, and the 
price of bread governs the purchasing power ; as means increase, 
meat, clothes, house-rent, luxuries, the cost of personal service, 
successively come into prominence, so that separate valuations are 
necessary for many classes. Again, the retail prices of articles 
vary not only with localities, but also with purchasers, who buy at 
various times and in various quantities, so that the difficulty of 
stating them is greatly increased. There are many compilations of 
budgets of expenditure of workmen in various ranks and countries 
and periods, but they do not lend themselves to the purpose in 
hand. The following budgets are offered not as authentic, but 
as being snffioicntly near the facts, shown in authentic collections, 
to illustrate the problem and its theoretic solution. 


IlhMtrative Artisan's Family Budget, 


18C0. 



ff. 

d. 

Bread, 8 quarterns . 

4 

4 

Meat, 6 lb 

2 

84 

Bacon, 2 lb . 

1 

4 

Potatoes, 20 lb 

1 

0 

Flour, 6 111 . 

0 

10 

Rice and meal 

1 

6 

Vegetables 

0 

6 

Butter, 1 lb . 

1 

1 

Milk, 8 pints . 
Sugar, 3 lb . 
Treacle, 2 lb . 

1 

0 

1 

0 

8 

6i 

Tea, 4 oz. 

1 

0 

Coffee, 8 oz. . 

0 

8 

Soap 

Coal, 14 cwt. . 

0 

1 

8 

6 

Rent 

3 

0 


22 10 

For clothee and sun- 



dries . 

6 

2 


Ac. 


1900. 

Bread, 6 quarterns 
Meat, 8 lb 
Bacon, 2^ lb . 
Potatoes, 10 lb 
Flour, 84 lb . 
Rice, oatmeal, 
Vegetables 
Butter, 2 lb 
Milk, 8 pints 
Eggs, 8 . 

Sugar, 4 lb 
Jam 

Tea, 12 oz. 

Cheese, 1 lb 
Soap, Ac. 

Lights . 

Coal, 2 cwt. 

Rent 


f. d, 
2 6 
6 4 
1 8 
0 6 

0 5 

1 0 
0 8 
2 4 

1 4 
0 6 
0 7 

0 a 

1 0 
0 7 
0 6 
0 6 

2 6 
6 0 


27 4 

For clothes and sun- 
dries . . .88 


Weekly earnings . 28 0 

Cost of this budget at prices 
of 1900, 268. 6d. (about). 
Hence increased purchasing 
power of money, 1900 over 
1860, 10 per cent. 


Weekly earnings . 36 0 

Cost of this budget at prices 
of 1860, 438. (about). 
Hence increased purchasing 
power of money, 1900 over 
1860, 20 per cent 


JUtbstrative Agricultural Labourer's Family Budget, 


1860. 

Bread, 9 quartei 
Bacon, I 4 lb 
Butter, 1 lb 
Cheese, 1 lb 
Tea, 2 oz. • 
Sugar, 1 lb 
Treacle, 1 lb 
Potatoes . 

Soap, Ac. . 

Idgnt 
Rent 


5. d, 

6 3 

0 9 

1 0 
0 8 
0 8 
0 5 
0 3 
0 4 

0 3 
0 8 

1 0 


10 10 

Clothes and sundries . 1 2 


1900. 

Bread, 8 quarterns . 3 4 
Bacon andT meat 4 lb . 2 6 
Butter, 1 lb .13 

Cheese, 2 lb . .12 

Tea, 6 oz. . . .06 

Sugar, 3 lb . . .06 

Milk, skim, 2 quarts 0 2 
Potatoes . . .06 

Soap, Ac. . . .06 

Light . . .08 

Fuel, 1 cwt. . .14 

Rent . . .16 

18 6 

Clothes and sundries . 1 7 


Weekly earnings .12 0 

Cost of this budget at prices 
of 1900, 10s. (about). 
Hence increased purchasing 
power of money, 1900 over 
1860, 20 per cent. 


Weekly earnings . 16 0 

Cost of this budget at prices 
cf 1900, 18s. 2d. (about). 
Hence increased purchasing 
power of money, 1900 over 
1860, 21 per cent. 


It is first to be noticed that these budgets are influenced greatly 
by the prices of bread and meat in 1860, which we do not know 
exactly; These are of more importance than the exact quantity 
of the various articles purchased. Henoe the results obtained 
must be regarded for the present as merely tentative. As r^rds 
rent, it is probable that the increase is due ^lartly to better value, 
especially when water and the benefits from the expenditure of 
the rates included are considered, partly to increased pressure of 
TK>pulation and ground rent ; in reckoning the comparative prices, 
naif of the change is debited to eacli of these. Since the margin 
between the expenditure on food and the wage can be spent on 
any object, manufactured goods, clothes, travelling, and so on, it is 
reasonable to regard this margin as subject to the change in pur- 
chasing power of gold shown by wholesale index numbers ; this has 
been done in reckoning comparative prices. It is then seen that the 
benefit of reduced prices is chiefly in the share of income devoted 
to broad and in the margin ; the former is chiefly to the advantage 
of the agricultural labourer, the latter to that of the artisan ; boui 
benefit m the cheapness of groceries. As a commodity bmmes 
cheaper, more of it is purchased ; and as the wage increases, more 
is spent on dearer goods. This change in objects of expenditure is 
adequately allowed for, if we reckon the increased purchasing power 
as above, first on the basis of one, then on that of the other year's 
budget ; the quantity required must lie between the measurements 
so obtained ; in the case of the artisan the increase is therefore 
between 10 and 20 per cent., and while his nominal wage has 
increased 29 per cent., his real wage has risen about 48 per cent. 

(— The corresponding numbers for the agricultural 

labourer are 26 per cent and 60 per cent. If we had adopted Mr 
Sauerbeck's numbers without criticism, the real wages would have 
sliown increments of 104 per cent, and 100 per cent. It must be 
emphasized that this calculation is not intended actually to evaluate 
the increase in real wages, but to show the difficulties and dangers 
of the problem, and to suggest a method of solution when the 
requisite data have been obtained. Yet we may deduce that real 
wages have probably risen faster than nominal wages, and that the 
divergence between them is not so great as that indicated by index- 
numbers of wholesale prices. There is not space to do more 
than enumerate the improvements in real wages which come Irom 
shortened hours of labour, better conditions of work enforced by 
legislation, the gift of free education to the labourer’s children, 
and the public benefits open to him os a citizen. 

Authokities. — T he following are the chief books and papers 
containing wage statistios, Ac., relating to the United Kingdom for 
years since 1860 : — 

Authors : Andrew, S. Fifty Years of Work omd Wages in the 
Cotton Trade, 1887. — Baines, T. Yorkshire, Fast and Present, 

1871. — Baxter, R. D. NcUiontd Income of the United Kingdom, 
1868. — Bell, Sir I. L. Principles of the Manufacture of Iron and 
Steel, 1 884. — Be van, G. Industrial Classes and Industrial Statistics, 
1876. — Booth, C. Life and Laibour of the People m London, 
— Bowley, a. Wages in the United Kingdom in the Nineteenth 
Century, 1900. See also Journal of the Royal Statistical Society, 
1896, 1898 to 1901, and the Economic Journal, 1895 and 1899. 
— Brasbey, Sir T. Work and Wages, 1872 ; Lectures on the 
Labour Question, 1878 ; Foreign Work and English Wages, 1879 ; 
l^apers and Addresses, 1894-96. — Bulman, H., and Redm aynx, R. 
Colliery Working and Management, 1896. — Burns, J. The J^ht 
Hours' Day, 1897. — Dalzibl, A. Colliers' Strike in South Wales, 

1872. — Ellison, T. The Cotton Trade qf Great Britain, 1886.— 

Felkin, W. Hosiery and Lace, 1877.— Giffen, Sir R. Essays 
in Finance, 1890. — Hasbaoh, W. Die englischen Landarbeiter, 
1894. — Kebbel, T. The Agricultural Labourer, 1898. — Levi, 
Leone. Wages and Earnings, 1867 and 1886 ; History M BrUish 
Commerce, 1880.— Merttens, F. ** The Hours and Cost of Labour in 
the Cotton Industry at Home and Abroad,” 1898; and Montoombby, 
R., ** Manchester in 1834 and 1884 ” : both in the Mancheder Stat, 
Soc, Journal , — Munro, J. Sliding Scales in the Coal Industry, 
1886 ; see also Manck, Stat, Soc, Journal, 1886 and 1890, and 
Report of Brit. Assoc. 1887. — Sohobnhof, J. The Economy qf High 
Wages, 1892. — ^VoN Schulze-Gaevbrnitz, G. Social Peace, 1893; 
and The Cotton Trade, 1896.— Smart, W. Miners' Wages and the 
Sliding Scale, 1894. — WxBB, S. Industrial Democracy, 1897.— 
Wood, G. **Some Statistics of Working Class Progress,” in the 
Slat, Soc, Joum,, 1899. — Youno, Ed. Labour in Europe and 
America, 1876. BUsoellaasous : Reports of Nat, Assn, for Pro- 
motion of Social Seienes, 1860 (Tracle Societies), 1862 and 1864. 
Report of Wdtverhanqpton Chamber qf Commerce, 1896. Economist 
newspaper, Commercial History omd Review, annually since 1862. 
Skyrino’s Builders' Prices, occasionally since 1811. Journal 
qf National Association of Master Builders, 1886 ssq. • 

1. Publications of the Labour Department of the Bom of Trade : 
Labour Oasette, monthly eince Mw 1898 ; Reports on Change 
m Rates of Wages and Hours of Labour, annually since 1894 ; 
Abstract cf Labour Statistics, annually since 1894 ; Standard Time 



U.S.A.] 

Piece BaU»^ 1894 and 1900 ; Meports on JProJU-Sharing, 1894 ; 
Employ^ff^ n/ Women and Girls, 1894 ; Gain-sharing, &c., 1895 ; 
ifoney Wages of Indoor JJatnestie Servants, 1899 ; Meportu on Trade 
Unions (esiiecialiy 4th, 5th, and 6th), annually since 1887 ; Meports 
4 m Slrihes and Jjock-outs, annually since 1888 ; Reports on Rtdes 
of Wages in many Trades and Genercd Report (**The Wage 
&nstt8^’), 1889-03 (Papers by Command : C. 5807, 6161, 6456, 
6715, 6889); Returns of Wages, 1880-86, 1887 (0. 6172).— 2. 
Misoellaneons : Factory Inspector^ Reports, half-yearly since 1835. 
Returns <f Agricultural Wages, England, 1860, 1861, 1869, 
1870, 1872 ; Scotland, 1860 ; Ireland, 1860, 1869. Agriculturnl 
Statistics of Ireland, annually since 1890. Merckanl Seaincn*s 
Wages, 1867. Supply of Seamen, 1878. Merchant Shipping 
Returns, 1890. Report %n Hours of Labour, 1890. Wages and 
Earnings of Agricultural Labourers (Cd. 346, 1900). — 3. Reports of 
Commissioners : On Children's Employment, 1863-67 ; Women and 
Children in Agriculture, 1867-69 ; Agricultural Interests, 1880-82 ; 
Depression of Trade, 1886; Agrteidture, 1894 and 1896; Labour 
Commission, 1893-94 [espeeiallv C. 6894, xxiv. and xxv. (Agri- 
culture), and C. 7421, i. (appendix)] ; Financial Relations of Great 
Britain and Ireland, 1895-96. See also the more complete biblio- 
graphy of wages, Ecanomie Review, 1898, pp. 504-520 ; and the 
shorter bibliographies relating to prices, wages, and workmen h 
budgets in Palgrave's Dictionary of Pol. Econ. iii. pp. 195, 198, 
641, 676. (a. L. Bo.) 

II. United States. 

Nominal wages only are dealt with in this article. By 
nominal wages ” is meant rates of wages or earnings, 
without reference to the cost of living. Wage statistics os 
such were not known in the United States until perhaps 
1875. The systematic collection and classification of 
wages constitute features in modern industrial statistics. 
For the period anterior to 1875 or thereabouts, therefore, 
reliance must be placed upon fugitive statements, rates 
drawn from accounts, and statements found in history. 
In the early colonial days attempts were made to fix 
rates of wages by law, but no such attempts have been 
made since the first half of the 17th century. In 1633 
the Massachusetts Bay colony provided that carpenters, 
sawyers, masons, bricklayers, tilers, joiners, wheelwrights, 
mowers, and other .master workmen sliould not receive 
more than two shillings per day. The statute provided 
that each workman should pay his own board, but if board 
was furnished they might receive fourteen-jience per day. 
The best skilled labourers might receive eighteen -pence 
per day, while the constable could fix the rates for poorer 
labourers as well as for inferior workmen in the trades. 
Journeymen tailors were paid twelve-i^enco per day, but 
tjulors of little skill could be paid only eight-i^nce, their 
living being added. Employers paying more than the 
rates allowed bylaw, or workmen receiving them, were to 
be punished. Buch statutes did not work well, and were 
soon repealed, although others were enacted and also 
repealed. For a long time two shillings j>or day con- 
stituted a fair average wage for mechanical labour. This 
rate applied to mowers, wheelwrights, and that class of 
labour. Skilled workmen and labourers were annoyed by 
regulations fixing wages and imposing fines all through 
the 17th century, whUe there were laws in Massachusetts 
colony forbidding workmen to take wine in part i»ay- 
ment for services, and in 1*672 labourers were forbicldcn 
to demand liquor as any jmrt of their wages. In the 
same year two shillings per day constituted the pay of 
common labourers, and this had been the rate for forty 
years. Pour pounds to five pounds per annum was the 
compensation for women. Field hands (who were Indians 
to some extent) received eighteen-pence per day. At the 
close of the 17th century two shUlings per day was the 
J^te for common labourers in New Exigland, while in New 
York they received two shillings and three-pence to three 
During the first few years of the 18th century 
lour shillings per day was paid in some parts of the 
country. Ten pounds sterling per annum was the usual 
amount earned in Virginia colony. Wages remained 
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fairly steady throughout the 17th century, nor was there 
any particular change until far into the 18 th century. 
The wages of mechanics were based upon those of farm 
labourers. At the close of the colonial period the latter 
were paid about 40 cents per day, the average from 1752 
to 1760 being 31 cents. In 1780 butchers were ])aid 
33 J and carpenters 62 cents per day. Boat-builders 
and ship carpenters at the close of the colonial period were 
able to earn 90 cents, shoemakers 73 cents, and black- 
smiths 70 cents per day. 

The chief data from which quotations can be made for 
the period beginning at the close of the Bevolutionary 
War relate very largely to the Eastern and Middle States, 
as very few can be obtained for other {tarts of the country. 
Not much change took place in the rates of wages {mid in 
various trades until the period of 1790 to 1830, when the 
factory system had become known and its influences felt. 
During that ]>eriod most labour "was jtaid higher wages, on 
account of the greater demand. Carpenters, who were paid 
in 1790 60 cents a day, received 70 cents in 1800; in 
1810, $1*09 ; in 1820, $1*13, and about the same in 1830, 
although in the northern i)arts of the country $1 *40 was a 
fair average during the i»eriod from 18.30 to 1840. There 
was not much change for carpenters until 1860. If the 
wages of labourers, as distinguished from skilled work- 
men, are taken as representative of general conditions, the 
records show that they were paid in 1790 about 43 cents 
a day on the average ; in 1800, 62^ cents ; from 1800 to 
1810, 82 cents ; from 1810 to 1820, a little over 90 cents ; 
while during the years from 1840 to 1860 they were paid 
from 87^ cents to $1 a day. When the 19th century 
0{>ened, printers were paid about $1 a day, and this rate 
was increased to $1*75 by 1860. From 1790 to 1800 
shoemakers received 73^ cents a day on the average, while 
from 1820 to 1830 it was $1*06, and by 1860 $1*70 per 
day. The wages of cotton-mill operatives are not given 
anywhere for any period prior to 1820, but from then to 
1830 they were |)aid. on the average, 44 cents a day, 
while during the next ttui years they received 90 cents a 
day. There was little change till 1850, when during the 
next ten years their average pay was $1*03 per day. 
Woollen-mill oj^eratives were paid somewhat better rates. 
During the years from 1820 to 1830 their wage was 
$1*12 a day, but they received little increase before 1880. 
After 1830 the records of mills and factories furnish a 
more complete statement of wages, while re})c)rts of agri- 
culture give information in that industry. In 1831 agri- 
cultural labourers ranged from 57 J cents t(» $1 i>er day. 
Blacksmiths were being ]»aid $1 to $1*25; carpenters 
$1*07, but often as high as $1*50, while masons were 
paid $1*26 JKT day. Afti;r 1873 wages in the princq^al 
occupations doubled in most cases. Tlam came the minute 
division of lalK)ur and separation into classes, so tliat it is 
difficult to give an average wage, or at least an average 
wage gives but little idea of rates of wages for the different 
classes ; so one must look to a classification of wage rates 
in the last quarter of the 19th century, although we know 
that paper-mill 0{)crative8 in 1831 received 66*6 cents, 
printers $1*25, shoemakers $1*06, cotton-mill operatives 
88*6 cents, woollen-mill operatives 94*6 cents, glassmakers 
$1*13, and millwrights $1*21. 

Two industrial depressions occurred between 1830 and 
1860, one in 1837 and one in 1857. Tliese, with other 
influences, helped to keep wages low ; nor did they fully 
recover from the depression of 1857 by 1860, but during 
the {XJiiod ending that year there was a decided advance 
over the rates prevailing in 1830. A few quotations for 
that pciiod must suffice. Agricultural labourers were 
I»aid $1*01 per day, blacksmiths $1*69, carijentors $2*03, 
masons $1*53, pai^er-mill operatives $1*17, printers $1*75, 
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flhoesuiJrars 91*70, ootton-mill operatives 91*03, woollen- 
mill operatives 67*3 cents, glassmakers 92*96, and mill- 
wrights 91*66. With the exception of woollen-mill 
operatives, these wages show some increase over 1830. 

percentage of increase ranges from 16*3 per cent, for 
cotton-mill operatives to 161*9 for glassmakers. The 
examination of twenty different occupations shows that 
in but one was there an increase in average daily wages. 
The fluctuation in currency and the financial crisis of 
1873 had some effect upon wages during the twenty 
years from 1860 to 1880, but, comparing the averages for 
these two years, it is found that agricultural la^urers 
in 1880 received 91*31 per day, blacksmiths 92*28, 
carronters 92*42, masons 92*79, paper-mill operatives 
92*79, printers, 92 18, shoemakers 91*76, cotton-mill 
operatives 91*40, woollen-mill operatives 91*24, and 
glassmakers 91*79. 

These figures show positive increase in wages in all 
occupations during the fifty years from 1830 to 1880. 
Such general averages are somewhat unsatisfactory, but 
they must be used in the absence of classified data. In 
some branches of industry, like cotton and woollen and 
others where there are numerous classes of omiiloy^s, it is 
possible to make a gradation which is more satisfactory. 
Such grades indicate general rates of wages. In the 
carding department of a cotton factory in Massachusetts 
wages ranged from 92 for overseers, with thirteen hours of 
labour, in 1842, to 95 per day, with ten hours of labour, 
in 1891 ; while overseers in the weaving branch were 
increased from 91*75 in 1843 to 95 a day in 1891. 
Looking at the lower classes of labour in the same estab- 
lishment, it is found that the average daily wages of 
pickers and section-hands increased from 71*5 and 69*5 
cents respectively in 1842, to 91*03 and 91*64 in 1891, 
while the hours of work decreased from thirteen to ten. 
In an establishment in New York the pay of carpenters in 
1843 was 91*50 per day, and in 1891 93*50, while the 
hours were reduced from ten to eight. Bricklayers* wages 
increased from 91*75 in 1851 to 94 a day in 1891, while 
their helpers’ pay rose from 91 to 92*50 in the same 
period, witli a decrease of two hours in working time. 
The rates of pay of draughtsmen in New York increasoil 
from 91*75 in 1848 to 95*31 a day in 1891, and foremen 
blacksmiths from 92*50 to 95*83 in the same (period. 
The pay of locomotive engineers rose from 92*14 in 1840 
to 93*77 a day in 1891, and of firemen from 91*06 to 
91 *96. During the same jieriod the pay of passenger-car 
conductors increased from 92*11 to 93*84 per day. From 
1840 to 1891 the avei'age daily rates of wages for all 
classes of mechanics and o{)eratives in factories ranged 
between 91 and 92 per day. 

Taking the earnings of common and agricultural 
labourers for the whole period from 1633 to the present 
time, it is found that the daily wages for the best 
labourers rose from 25 to 33 cents immediately preceding 
the Revolution to 42} cents immediately after, while in 
1891 their wages ranged from 92*50 a day in Montana 
and 91*25 in New York to 75 cents in the Carolinas. In 
the jiatter year farm labourers received from 930 to 940 
per month, with board and lodging, in Montana and 
California, 99 and 910 in the Carolinas and Virginia, and 
915 to 920 in New York. Masons (master workmen) 
received 33*3 cents per day in 1633, and 91 in 1790, while 
during the busy season of 1891 their wages ranged from 
94 *50 to 95 per day in California and Colorado, 92*50 in 
North Carolina, and 92*50 and 93*36 in Pennsylvania and 
New York. 

In 1893 an elaborate report was made by the Senate Committee 
on Finance, giving the range of wages from 1840 to 1891, This 
report took 100 as the baais in 1860. In twenty -one iudoatries 
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and from almost 100 separate establishments, and by the use of 
a simple average, the committee found that wages stood at 87*7 
in 1840, at 100 (the basis) in 1860, at 162*4 in 1866, and 160*7 
in 1891. So on this basis, which is a mathematical one, the 
increase was from 87*7 in 1840 to 160*7 in 1891. This imows 
the mathematical range. On the basis of an elaborate report 
(sixteenth annual) of the Massachusetts Buroau of Statistics of 
liabour, making general comparisons for a long term of years, 
it was shown that the general average increase for the period 
ending with 1860, compared with that ending 1830, was 52*8 per 
cent. 

Wages in gold were higher in 1891 and 1892 than at any period 
in the history of the United States prior to 1900. The trend of 
wages since 1891 is shown by the following table, which does 
not include wages paid on steam railways and street railways ; 
with the exception of mining, the wages relate to manufacturing 
only. The table is made on the well^nown index numl^er basia, 
the average for 1891 being placed at 100, and the percentages for 
other years calculated from that point. It will be seen that in 
1900 the general plane of wages in 1891 and 1892 had been more 
than restored. 


Year. 

Relative Wage. 

Year. 

Relative Wage. 

1891 

100*00 

1896 

97 -98 

1892 

100*80 

1897 

98-96 

1893 

99*82 

1898 

98-79 

1894 

98*06 

1899 

101-64 

1895* 

97*88 

1900 

103-43 


In 1893 a severe industrial depression began, and wages wore 
greatly reduced, the reduction ranging all the way from 10 to 40 
per cent., and it was not until the latter part of 1898 and early in 
1899 that a very general increase took place. The increase in 
the coal-mining industry during the year 1899 and the first half 
of 1900 has been all the way from 10 to 100 per cent. Miners in 
some districts who a few years ago received 45 cents per ton are 
now being paid 90 cents per ton. The wages in some industries 
have not increased much, but in those where an increase has 
not taken place there was not much reduction. In North 
Carolina blacksmiths now receive $1*67 as against 61*25 per day 
in 1890, while in Boston there has been little change, the rate 
now being 62*55, although some blackmlths are f)aid as high 
as 63 fwr day. There has not been ‘ much increase in railway 
labour wages. 

Bricklayers in Augusta, Ga., are now paid 63 per day in place of 
62 *25 in 1 890, and in some other parts of the South they receive 63 per 
day. In San Francisco bricklayers receive 66 per day ; in Cleveland 
45 cents per hour ; in Buffalo 68*60 per day, ^though some receive 
less ; in Boston 63*60, and in Chicago 64 per day. Carpenters 
receive 63*40 a day in Chicago, and os much in many other cities, 
while plumbers receive 6i per day, as also stone-cutters, gas- 
fittera, steam-fitters, ]>lasterei's, engineers, and tile-setters. It is 
impossible to give any rates of wages by occupations that can be 
considered typical of the wliolo country, for labour conditions vaiy 
in so lar^ a country as the United States, and while a carpenter 
or other skilled workman may receive 64 per day in a large city, in 
a town near by ho may receive but 62 ’50 a day. The general 
course of wages can be determined only by a mathematical calcula- 
tion like that c^uoted from 1840 to 1891, and by the use of the average 
wage as distributed by manufacturing industries. Taking the 
total wages paid in 1850, 1860, 1870, 1880, and 1890, and dividing 
the total bv tho number representing the average number of 
persons (excluding officers and clerks) employed in the manufac- 
turing and mechanioal pursuits in those years, an average is found 
which is fairly indicative of the general progress of wages, although 
such average is not mathematically correct, owing to the vary- 
ing divisor used ; yet, on the whole, it is fairly satisfiictory. Such 
a calculation shows that the average annual earnings of each 
employ^ in such industries, including men, women, and children, 
were in 1850, 6247 ; in 1860, 6289 ; in 1870, 6302 ; in 1880, 6347 ; 
in 1890, 6445. Wages in 1902 were higher than at any period in 
the historv of the United States. Tho value of these figures is 
enhanced by the fact that they are corroborated by separate specific 
iuvostigatiouB independent of the census reports. 

Authorities. — Wright. Indu^rial Evolution of ihe United 
Slates, Meadville, Pa., 1897 ; and ffiatorical Review ef W a>ge» 
and Prices, Bulletins Nos. 29. 30, U.S. Department 

of Labor (16t)i Annual Report of Mass. Bureau of Statistics 
of Labor, 1886). — ^Wkeks. Report on the Statistics of WagM, 
vol. XX., Tenth Census of the United States. Washington, 1880 ; 
U.S. Senate Committee on Finance, Report on Wholesale Prices, 
Wages, and Transportation, Washington, March 1898 ; Reports 
of Bureaus of Statistics of Labour of various States. — W eemn- 
Economic and Sociat History of New England, l€t0~1789, BostoUt 
1890. (O. D. W.) 
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in. CONTINBNTAL EUBOPS. 

No attempt has ever been made by a statistical bureau 
to collect in a systematic way such wage data for the 
various countries of Europe as would permit a fair corn- 
prison of the wages paid in one country with those paid 
in another. The statistical or labour bureaus of a few of 
the Continental countries have in some instances made 
extensive inquiries regarding wages in certain occupations 
or industries, but the meth^ of inquiry and compilation 
adopted and the time periods selected were so diverse that 
an accurate comprison of the results of one investig^ition 
with those of another is j^ractically impossible. 

It may be said in a general way that wages are highest 
in those countries, or sections of a country, where the 
greatest progress has been made in industrial develop- 
ment, as in France, Germany, Belgium, and Switzerland, 
and lowest where the more primitive methods of pro- 
duction are employed, as in Spain, Eussia, Austria, Italy, 
ifec. This is perhaps mainly due to the fact that siiprior 
methods of production require a higher degree of skill and 
greater activity on the prt of the workers, thus increasing 
the labour efficiency of the latter, and consequently their 
value as producers. This is illustrated by the fact that i 
the difference in wages mentioned is usually greatest in j 
the case of skilled labour and occupations involving the i 
use of machinery, as in the textile industries, and least 
in the case of ordinary unskilled occupations, particularly 
agricultural labour. 

In the larger countries of Europe whore much progress 
has been m^e in industrial development in certain sec- 
tions, other sections of the same country oft(!u adhere to 
the older methods, resulting in a great diversity of wages 
for similar occuptions. Thus in the mining districts of 
Westphalia wages are higher and poplo live bettor than 
in the mining districts of Silesia, Prussia. It is also 
observed that wages are higher in cities, where the cost 
of living is greater and the standard of life higher, than 
in village and rural districts, where workers obtain tlie 
necessaries of life for a smaller expenditure of money and 
where their wants are fewer. An illustration of this is 
found in an investigation mado in 1891 * by the French 
Government, which showed that the average wages paid 
to all employes in 451 establishments, re})rcseiiting all 
the leading industries, wore 5*28 francs pr day in Paris, 
while in 2506 establishments engaged in similar industries 
ill the rest of Franco the wages were but 3*52 francs per 
day, or about one-third lower. 

Owing to this great variation in the wages paid in the 
same occuptions in the same country, it is apprent that 
even though fairly accurate wage data were available, 
instead of the fragmentary material extant, it would still 
be impossible to establish any figure or sot of figures 
which would represent the average wages of the workers 
of any country at a given time. In the absence of such 
average figures, a comprative statement of wages in the 
different Europan countries cannot l)e made. One can 
only judjgo in a general way by compring the wages 
paid in similar occuptions, or in industrial establishments 
oprating under similar conditions, and by observing the 
^nend condition of the wage-workers in one country and 
in another. Such a comprison has led to the conclusions 
expressed in the banning of this article. 

Perhap the only investigation ever made in which 
^age statistics were collected according to a unifonn 
method in different countries was one undertaken by the 
United States Deprtment of Labor from 1888 to 1891 - 

j d Dwrit du Travail dans Vlfuiuairic Fran^aise, 1807. 

^ Sixth and Seventh Annval Reports of Uis United Stales Coni’ 
1890, 1891. 
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on the cost of production of certain commodities. While 
this investigation covered a very limited field and was 
conducted in but a few countries, it affords, as far as it 
goes, a medium for making some comprisons. Of three 
establishments considered in this investigation which were 
manufacturing cotton yarn, one in Germany, employing 
332 persons, paid an average of 1*76 marks per day ; one 
in Switzerland, employing 122 prsons, paid 2*31 francs 
per day ; and one in Italy, employing 1(58 persons, paid 
1*58 lire per day. Of three establishments manufacturing 
steel ingots, one in Belgium, employing 88 persons, juiid 
an average of 3*99 francs jHjr day ; one in France, em- 
ploying 186 persons, paid 3*83 francs per day; and one 
in Italy, employing 256 persons, pid an average of 3*47 
lire per day. Of two establishments producing mixed 
iron and steel, one in Germany, employing 842 persons, 
pid an average of 2*37 marks per day; and one in 
Belgium, employing 802 persons, paid an averagci of 2*77 
francs pr day. The following tables show the wages 
paid in a few of the occuptions in (‘stablisliments con- 
sidered in the above-mentioned investigation : — 


Averaok Daily Wages, 1888--1891. 
Colton Tejrfi/es, 


Occupations. 

Jh'rance. 

Germany 

Switzerland. 

Italy. 


Francs. 

Marks. 

Francs. 

Lire. 

(yard grinders . 

8-78 

2*14 

2*69 

2*38 

Cniti stripprs . 

3*21 

1*81 

2*28 

1*81 

balK>ui‘ors 

2*90 

2*23 

2’4e 

1*71 

Overseers, carding . 

7*46 

4*12 

8-26 

3*26 

Picking-i'ooin hands . 

2*69 

1*76 

1-81 

1*76 

Piecers . 

2*85 

1*26 

1-60 

1*81 

8(;cc)nd hands . 

4*40 

8*40 

3 -32 

1 2*64 

Spinners, nmlc 

4*97 

2*14 

3-42 

3*21 


Sled in (pin. 


OccupntionH. 

France. 

Belgium. 

Italy. 


Francs. 

> Francs. 

Lire. 

Blacksmiths . 

4*72 

3*47 

3-21 

Blacksmiths’ helpers . 

3*21 

1*76 

2*49 

Blow^ers . , . 

6*27 

, 4*20 

3*26 

Labourers 

3*47 

3*16 

2*38 

1 Ladlcmeii 

4*45 

4*09 

1*71 

1 Weigh men . 

3 *.62 

1 3*47 

2*96 


The above dakx seem to indicate? that for similar occupa- 
tions in the countries mentioned, wages were highest in 
France ami lowest in Italy. Germany, Belgium, and 
Switzerland probably ranked in the ordtjr naim^d with 
regard to wages. 

An examination of the flmjtuation in wage ratc\s from 
yoiir to ye?ar also shows tliat the inensase in wagcis in the 
different countries and industries has been fairly coincident 
with the development of industry, the increase btsing most 
marked and sU'adiest in those industries and countries w here 
the gi’catest progress has been mado in the improvement 
of the rnetins of production. Thus during 26 years (from 
; 1870 to 1896) the average wages pid in twenty-f)ne 
j identical occui)ations increased 25*5 pr cent, in Paris, 

1 22 per cent, in Lyons, and 11*3 per cent, in Li(5ge. 
i During this priod the wages of agricultural labourers 
in France decreased, while in Belgium they remained 
stationary. In Italy, where comparatively little progress 
has been made, statistics of wages in leading industries 
from 1888 to 1897 show in some cases a d(;creaae and in 
others but very little change. In Oermany, on the other 
hand, wherever wage statistics in leading industries are 
given for a series of years, they show a tendency to 
increase. 

More attention has been given to the subject of wages 
statistics by the Government of France than by that of 
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any other country of continental Europe. The methods 
adopted in the various investigations have, however, been 
so diverse that a comparison of the wage data 
Pntte9. somewhat hazardous. The most trustworthy 
official wages statistics compiled in France at different 
time periods ^ were those contained in the reports of the 
industrial inquiries of 1840 to 1845, 1860 to 1865, and 


1891 to 1893 ; the annual inquiri^ made by local officials 
in 1853, 1857, and from 1871 to 1885 ; the statistics of 
the French mining service, and the reports of local officials 
in the various departments for 1853, 1874, and 1892. As 
these are by far the most important wages compilations 
made in France, a summary of their results is given in 
the following tables : — 


Average Daily Wages of Working People in the Department of the Seine hy Sex and Industries, Inquiries gf 

1840-^, 1860-65, and 1891-93. 



Inquiry c 
(SuDurbi 

it 184(M5 

Inquiry of 1860-65. 

Inquiry of 1881>98 
(Department of 
the SeineX 

Industries. 

of ParisX 

Paris. 

Suburbs of Paris. 


Moles. 

Females. 

Malea 

Femalea 

Males. 

Femalea 

Malea 

Femalea 


Francs. 

Francs. 

Francs. 

Franca 

Franca 

Francs. 

Francs. 

Francs. 

Flour milling ..... 

8*00 


... 


8*00 

... 

5*85 

... 

Starch manufacturing 

2*90 



... 

8-76 


4*80 


Sugar refining .... 

3*00 

2*00 

3*60 

2*00 

2*50 

1*26 

5*50 

8*25 

Brewing 

3*00 

... 

4*00 

1*50 

4*16 


5*25 

2-70 

Pastry and confectionery 

Chemical products and fertilizers . 

8-60 

1*26 

4-00 


... 

4*90 

8-00 

... 

3*00 


8*60 

... 

4-70 


Oil works 

2-76 

... 


... 

3*10 


5*60 


Glue 

2*60 


3 -00 

... 

2-70 

... 

4*20 

... 

Steariiie, soap, and |)erfumery . 

3*00 

1*45 

8*10 

2*00 

3*20 

1*76 

6*06 

2*40 

Matches 

2*25 

1*80 

4*00 

2-00 

2*50 

1*26 

5*26 

8*50 

Paper and posteboaid 

3*30 

1*26 

4*00 

2*00 

3*40 

1*26 

6-00 

8*10 

Printing 

4*16 


5*00 


4*50 


7*10 


Tanning 

4*60 

2*00 

4*40 


4*00 

1*60 

5*45 

3*16 

Cotton thread .... 

8*60 

1*35 

4*00 

2*6o 

4*50 

2*00 

6*85 

2-86 

Saw-mills 

4*00 


4*00 

... 1 

... 

... 

6*00 

• •• 

Surgical instruments 

3*00 

... 

6*00 


... 

... 

7*76 


Music boxes and instruments . 

8*50 


5*00 

... 1 

... 

... 

5*80 


Brick and tile works 

4*00 

1 *25 ! 

6*00 

1*76 ! 

8*50 

1*35 

6*16 

2*26 

China and pottery . 

3*50 

0*70 I 

8*00 



... 

5*60 

3*65 

Glass 

3*60 

1*26 

5*00 

2*50 

3*90 

1-60 

6*80 

2*20 

All industries 

3*50 

1*55 

4*50 

0*41 

1 

1 4*00 

1-70 

6*16 

3*00 


Average Daily Wages of Working PeA)ple in the Deparim&nJts of Franee other thin the Seine, hy Sex and Industries, 

Inquiries of 184^-45, 1860-65, and 1891-93, 


InduitriM. 


Mines and quarries 
Food products 
Chemical products 
Printing and puhlisliing 
Hides and leathers 
Textiles 
Clothing 

Wooden goods . 
Furniture . 

Metal goods 
Building (stonework) . 
Gloss, china, Ac. 

All industries 




Average Daily Wages 


. 

Percentage of Women 
and Children of Total 









Inquiry of 1840-45. 

Inquiry of 1860-65. 

Inquiry of 1891-D3. 

Working People. 


Malea 

Females. 

Malea 

Femalea 

Malea 

Femalea 

Inquiry of 
1860 65. 

Inquiry of 
1891^98. 


Franca 

Franca 

Francs. 

Franca 

Francs. 

Francs. 




1*96 

0*85 

2*30 

1*10 

4*10 

1*60 

10 

14 


1*90 

1*06 

2*10 

0*95 

3*66 

2*00 

18 

22 


2*15 

1*10 

2-20 

1*15 

8*70 

1*85 

23 

11 


2*05 

1-00 

2*60 

1*10 

4*00 

2*10 

42 

42 


2*00 

1*00 

2*20 

1*10 

8*70 

2*10 

9 

26 


1*90 

1*00 

2*05 

0*95 

3*45 

2-10 

55 

56 




2*25 

1*10 

3*60 

1*90 

65 

58 


1*85 

0-80 

2*40 

1*15 

3*76 

1*90 

! 12 1 

10 




2*50 

1*20 

3*65 

1*56 

1 38 

36 


2*40 

i-6o 

2*76 

1*20 

4*20 

1*75 

i 10 

12 


2*00 

0-86 

2*05 

1*10 

3*60 

1*15 

; 19 

5 


1*90 

0-90 

2*15 

1*05 

4*00 

1*96 

25 

27 

• 

2*07 

1*02 

2-76 

1*30 

4*00 

2*20 

85 

27 


Jhkraqe Daily Wages of Working People reported hy Local Officials 
in the Departments of Franee other than the Seine, hy Oecupa- 
turns, 1853, 1874, and 1893. 


Occupations. 

1863. 

1874. 

1892. 


Franca 

Francs. 

Francs. 

Sodulors and harness makers . 

2*14 

2*95 

8-76 

Shoemakers 

1*68 

2*60 

8*81 

Cartwrights 

2*06 

8*08 

8-7« 

Carpenters 

2*20 

8*45 

4*82 

Horseshoers 

I'M 

2*90 

3*70 

Plumbers and tinsmiths . 

2*04 

8*26 

4*28 

Excavators 

1-67 

2*65 

8*17 

Masons 

2-07 

8*14 

4*01 

House painters .... 

2-20 

8*22 

4*24 

All occupations . 

1*99 

8*02 

8*88 


^ See Saiaires et Dwrie du Travail dans V Industrie Frangaise, 
tome iv., 1897. 


During the period of about fifty years covered by these 
investigations, wages just about doubled, those of females 
having increased a little more than those of males. The 
pro]:K)rtionate increase was not the same, however, in all 
industries or occupations, nor in all parts of France. 

Other French sources from which comparative wa^ 
data may be obtained for a series of years are the statis- 
tical annuals of France.^ These annual publications 
show the following increases in the average daily wages 
in Paris from 1875 to 1887 : — Bakers, 6*66 to 7*00 francs; 
blacksmiths, 6*50 to 7*00 francs ; cabinetmakers, 5*00 to 
7*75 francs ; carpenters, 5*00 to 7*50 francs; horseshoers, 
5*00 to 6*00 francs ; house painters, 6*00 to 7*50 francs; 
masons, 5*00 to 8*00 francs; quarrymen, 4*00 to 5*00 


* Annuaire SUUistique de la France, 1878 to 1888, and 1900, and 
StuHslique Ointrale de la France, StoHstique Annudle, 1886 to 1887. 
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francs ; stonecutters, 6*00 to 8*50 francs ; tinsmiths, 4*00 
to 5*00 francs. In the other principal cities of France the 
following increase in the average daily wages was . shown 
daring the same period Bakers, 3*35 to 3*60 francs ; 
blacksmiths, 3*50 to 3*90 francs; cabinetmakers, 3*32 
to 3*65 francs; carpenters, 3*17 to 3*60 francs; horse- 
shoers, 2*98 to 3*35 francs ; house painters, 3*36 to 3*85 
francs ; masons, 3*27 to 3*65 francs ; quarrymen, 2*93 to 
3*25 francs ; stonecutters, 3*70 to 4*05 francs ; tinsmiths, 
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3*11 to 3*45 francs. The average wages per day of 
both males and females in from tifty-nine to sixty-one 
skilled trades increased from 3*96 francs in 1875 to 5*34 
fmncs in 1885 in Paris. In the other leading French 
cities the average daily increase in sixty-two skilled trades 
was fi-om 2*86 francs in 1876 to 3*18 francs in 1886. 

The statistical annual of France for 1 900 contains the 
following wage rates per hour, compiled from various 
sources : — 


Average Wages per Hour in Paris, lS0i> to 1899, 


OccupatioiiB. 







AveraRe Wages per Hour. 

— 





isoa 

1842. 

isr* 2 . 

1866. 

1862. 

is7a. 

im 

\m. 

Blacksmiths 




FraiiCB. 

0*60 

Francs. 

0*60 

Francs. 

0*60 

Francs. 

0*56 

Francs. 

0*65 

Francs. 

0*70 

Francs. 

0*776 



Francs. 

0*80 

Oari>enterB 




0*30 

0*40 

0*60 

0*60 

0*60 

0*60 

0*80 

0*90 

Excavators 




0*225 

0-275 

0*275 

0*30 

0*40 

0*40 

O' 55 

0*55 

Joiners .... 




0*35 

0*326 

0*36 

0*385 

0*45 

0*60 

0*70 

0*70 

l^abourers : building trades 





0*225 

0*226 

0*30 

0-35 

0*40 

0*60 

0*625 

Masons .... 




0*826 

0*416 

0*425 

0-.525 

0-.526 

0*55 

0*76 

0*75 

Masons’ helpers . 




0*17 

0*245 

0*26 

0*275 

0*335 

0*35 

0*50 

0*50 

Roofers .... 




0*66 

0*56 

0*676 

0*70 

0*70 

0*75 

0*85 

0*80 

Roofers’ holpei-s . 




0*30 

0*40 

0*46 

0*40 

0*45 

0*50 

0*65 

0*66 

Stonecutters 




0*325 

0*42 

0*425 

0*i55 

0*66 

0*55 

0*75 

0*76 


An original investigation made in 1896 by the United 
States Department of Labor ^ shows the increase in wages 
from 1870 to 1896 in Paris and Lyons in a number of 
well-defined occu{)ations. The following siatcment was 
compiled from the published tables : — 


Average JJaily Wages in Gold in Paris and Lyons, 
1870 and 1890. 


Occupations. 

Daily Wages in 
Paris. 

Daily Wages in ! 
Lyons. j 

1870. 

1806. 

1870. 

1896. 

Blacksmiths 

Francs. 

6*22 

Franca 

8*91 

Francs. 

6*63 

Francs, 

7*61 

Blacksmiths’ heliicrs 

4-09 

6*18 

3*52 

3*99 

Boilermakers . 

6-99 

8 *.50 

6*01 

6*58 

Boilermakers’ heb)ers 

3*99 

4*97 


1 

Bricklayers 

5*49 

8Ti0 

4*51 

5-49 

Cabinetmakers . 

6*63 

8*60 

4*97 

6*01 

Cari^entcrs 

e-22 

8-08 

4*35 

7-04 

Compositors 

6*01 

6*53 

4-97 

6-01 

Hod carriera 

3*52 

5*49 



Irunmoulders . 

6*37 

7-20 

... 


Ironmoulders’ helpers 

4-25 

4-87 



Joiners .... 

5*49 

6*99 

4-97 

6*01 

Labourers 

4*51 

4*51 



Laboui'ers, street 


« . • 

3*26 

3*73 

Machinists 

6*89 

7 -IS 

5*80 

6*63 

Machinists’ licl|)ers . 

4*04 

6*08 

3*26 

4*26 

Masons, stone . 

5*23 

7*98 



Painters, house 
Patternmakers . 

5*49 

6*99 

4*77 

6*6i 

6*32 

6*89 

5*49 

6*74 

Plumbers .... 

6*99 

7*36 


... 

Stonecutters 

4*56 

7*77 

4*97 

6*99 

Teamsters 

6*11 

6*58 

4*36* 

4*61t 

Average daily wages . 

5*49 

' 6-89 

4*77 

5*80 


* lu 1872. 

+ In addition to wageg, teamstors receive from 0'29 to 0*37 francs jwr 
day in gratuities. 


The tables of wages during each year, as presented in 
the BtUletina of the United States Dei)artment of Labor, 
show that both in Paris and Lyons the inci-ease in wages 
in the different occu})ations has been gradual and almost 
unbroken from year to year during the period from 1870 
to 1896. As shown in the above statement, the average 
daily wages for all the occupations increased during the 

^BuUeUn qf the United States Department qf Labor, Nos. IS 
(1898) and 22 (1899). 


period from 5*49 francs to 6*89 francs, or 25^ per cent., in 
Paris, and from 4*78 francs to 5*83 francs, or 22 per cent., 
in Lyons. 

With regard to agricultural labour in France, no such 
favourabhi result has been shown, as already mentioned. 
Statistics i)ublishcd by the French Ministry of Agriculture 
in 1897 show a decline in wages during tlu? decade from 

1882 to 1892. Thus the aveiagc daily wages of agricul- 
tural labourers in the summer season were 3*05 francs 
in 1882 and 2*85 francs in 1892 for men, and 1*80 
francs in 1882 and 1*70 francs in 1892 for women. 
Male market gardeners received 3*00 francs in 1882 
and 2*85 francs in 1892, and female market gardeners 
niceivod 1*75 francs per day in 1882 and 1*65 francs 
in 1892. No food or quarters were furnished with these 
w’ages. 

Wliile the available wage statistics of France are sufti- 
(jieut to give a fair idea of the earnings of working j)eo{)le 
in that country, tliis cannot bo said of the statis- 
tics of wages in Germany or any other of tlio 
continental countries of Euroix?, where they arc at best 
inconqdete and fragmentary and must be taken for what 
they are worth. No effort has ever l)een made to collect 
and publish wage statistics for the eirijun* of fJermany, 
the only ofllcial data available being those i)ublished by 
individual states or by city governments. 

Whenever wages data have been collected for a series 
of years iii Germany, the result has generally shown an 
increase from ytiar to year. Thus in Berlin the retiuns 
published from year to year from 1882 to 1891 by the 
stiitistical bureau of tliat city® shows the following in- 
cn^ase in weekly wage rates: — Blacksmiths from 20 marks in 

1883 tc) 24*53 marks in 1891 ; cabinetqjjaikers, 16*50 marks, 
in 1882 to 23*22 marks in 1891 ; carpenters, 18*00 marks 
in 1882 to 24*00 marks in 1891; house painters, 15*00 
marks in 1882 to 24*00 marks in 1890; masons, 18*75 
marks in 1882 to 27*40 marks in 1888; stonecutters, 
28*50 marks in 1882 to 32*22 marks in 1891 ; tinsmiths, 
17*75 mark.-i in 1882 to 22*09 marks in 1891 ; horse- 
.slioers, 20*00 marks in 1882 to 22*50 marks in 1891 ; 


® Statist u/ue Agricole de la France: Jtes'idtat de V KaqvAte lUeen- 
nude de 189:2. 

•• EnwiUelvngcn itber J^ihuverhaltnisse in Jicrlin (1882 to 1889). 
and Statistisches Jahrhuch der Sladt Berlin (1889, 1891), Staiis- 
tisrhes Amt dor Stadt Berlin, 




726 

compoBitors, 25*00 markfl in 1882 to 29*80 marks in 1888 ; 
coopers, 18*00 marks in 1883 to 22*11 marks in 1891. 

In the shipbailding yards of Stettin,^ the follow- 
ing increase in tlie weekly wages of employes was 
re))orted from 1885 to 1899: Carpenters, 17*50 marks 
tc» 21*00 marks; joiners, 15*45 marks to 20*00 marks; 
machinists, 15*90 marks to 22*80 marks; blacksmiths, 
17*75 marks to 20*00 marks; labourers, 11*70 marks to 
12*55 marks; painters, 12*40 marks to 18*10 marks; 
riveters, 14*80 marks to 17*10 marks. The monthly 
wages of domestic servants in Stettin during the same 
period increased as follows : Housekeepers from 17*85 
marks to 23*80 marks ; cooks from 14*30 marks to 23*80 
marks ; kitchenmaids from 7*10 marks to 8*40 marks ; 
nursemaids from 5*90 marks to 9*50 marks ; footmen, 
28*70 marks to 38*10 marks ; housemaids, 8*80 marks to 
1 1 *40 marks. 

The wages data published in the statistical year-book of 
Wiirtemberg show the following increase in the daily earn- 
ings of employes from 1885 to 1896 : in the chemical 
industry from 2*27 marks to 2*69 marks ; the tobacco in- 
dustry from 1*29 marks to 1*50 marks; sugar manufac- 
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turing, 2*10 marks to 2*85 marks. The yearly earnings 
of employes in th^ State railway service of Wiirtemberg in- 
creased as follows from 1891 to 1899 : — Foremen, 1559*66 
to 1828*33 marks; blacksmiths, 1235*70 to 1414*61 
marks ; carpenters, joiners, and wheelwrights, 1044*70 to 
1240*73 marks; japanners and vamishers, 1028*68 to 
1259*52 marks; locksmiths and ironworkers, 1017*14 to 
1206*35 mar^; moulders, 1184*84 to 1290*02 marks; 
mounters and tool-makers, 1433*49 to 1571*64 marks; 
pattern-makers, 1285*17 to 1600 marks; saddlers, 1036*25 
to 1317*75 marks; turners, 1183*98 to 1295*98 marks; 
unskilled labourers, 708*58 to 910*09 marks. 

The wages per day of forestry workers in Wiirtemberg 
increased as follows : — Wood-cutters, 1895 to 1899, sum- 
mer work, 1*97 marks to 2*08 marks; winter worl^ 1*76 
marks to 1*84 marks; forestry culture workers, 1891 to 
1899, males, 1*89 marks to 2*04 marks; females, 1*12 to 
1*20 marks. 

The Prussian mine statistics likewise show a steady 
increase in tlie wages of employds. The following state- 
ment shows the increase in the yearly earnings of mine 
employds in certain districts from 1888 to 1900 — 


WAGES 



Yearly Emminfcs of Employes in Coal Mines 
of the Prussian Districts of 

Yearly Earnlnin of 
Employt^j In Metalliferous 

OroupB of Occupations. 

Upper Silesia. 

Dortmund. 

aliiiob ux oDisriiiin 
District, Prussia 


188a 

iQoa 

1888. 

1900. 

i8as. 

1900. 

Miiici'N and traiiiniera 

Othor iiiidergrotind workineii .... 

Surface workmen 

All wage workers * 

Suf)erintendent8, foremen, and other officers . 

Marks. 

565 

558 

498 

516 

1452 

Marka 

983 

918 

771 

877 

2045 

Marks. 

036 

763 

797 

868 

1393 

Marks. 

1592 

1096 

1125 

1332 

2020 

Muki. 

670 

760 

476 

692 

1028 

Marks. 

736 

805 

590 

665 

1902 


* lucludoB also eaniings of women ami cliildren in Upper Silesia and of children in the other districts. 


From 1897 to 1900 the average yearly earnings of all 
employds in the Prussian coal and lignite mines increased 
from 964 marks to 1138 marks, or 18 per cent., in three 
years. 

The wages of forestry workers in Baden,^ published 
from year to year, increased as follows from 1891 to 
1898 : — Male wood-cutters, 1 *94 marks to 2*24 marks per 
day ; forestry culture workers, males, from 1 *80 marks to 
2*04 marks; females, 1*25 marks to 1*38 marks per day, 
without board or lodging. 

In Belgium, as in France and Germany, a com- 
parison of wage rates at different jieriods shows a steady 
increase in the leading industrial occupations. 

•Iffttn. wage statistics collected by the 

United States Department of Labor,® for a number of 
well-defined occupations in Lidge, from 1870 to 1896 
ahow the following increase in the average daily wage 
rates during the twenty-six years *. — Blacksmiths from 
3*5® francs to 4*61 francs; cabinetmakers, 3*52 francs 
to 3*68 francs; compositors, 3*32 francs to 4*15 francs; 
iron -moulders, 3*73 francs to 4*15 francs; machinists, 3*42 
francs to 3*52 francs ; machinists’ helpers, 2*49 francs to 
2*69 francs; housd* painters, 2*85 fratics to 3*32 francs; 
l)attern%iaker8, 3*47 francs to 3*99 francs ; stone-cutters, 
3*01 francs to 3*68 francs ; teamsters, 2*90 francs to 3*06 
francs. During the same })eriod the wages of such un- 
skilled occu{)ations as blacksmiths’ helpers and iron- 
moulders’ helpers remained nearly stationary, while those 
of ordinary day labourers decreased from 2*75 francs to 
2*69 francs per day. Statistics of wages for shorter 
jieriods were given for other occupations, in all of which 


^ United States Consular lip}iort^ Ko. 237, 1900. 

* Statistisehss JahrhuchfUr das Orossftersogthum Baden, 

* Bulletin of the United States IkpaHmeni of Lahor^ No. 18, 1898. 


an increase in wage rates is shown. The daily wages 
paid in these occupations in 1896 were: — Boilermakers, 
3*89 francs; boilermakers’ helpers, 3*32 francs; carpen- 
ters and joiners, 4*20 francs; hoicarriers, 2*44 francs; 
stone-masons, 3*68 francs ; and plumbers, 3*99 francs. 
The average daily wages for these occupations increased 
from 3*08 francos in 1870 to 3*43 in 1896, or 11 J per cent. 

Wages of coal-mine labourers in Belgium are published 
in the reports of the Belgian Ministry of Industry and 
Labour. According to these returns, the yearly earnings 
of Belgian coal-mine workers, male and female, were 
878*00 francs in 1870, 1031*00 francs in 1876, 920*00 
francs in 1880, 812*00 francs in 1885, 1117*00 francs in 
1890, 948 francs in 1895, 694*00 francs in 1896, and 
1006*00 francs in 1897, 

A comiMirative study of the wages of coal-mine labourers 
in October 1896 and in May 1900, published by the 
Belgian labour bureau,® shows the following interesting 
results : Taking the most numerous class of mine workers, 
the male adults engaged in underground work, it is found 
that while in 1896 over three-fourths earned form 3 francs 
to 5 francs, in 1900 less than one-half came within that 
class, the majority earning 5 francs per day and over. 
Tlie wages under 2 francs i>er day have almost disappeared, 
only 127 underground mine workers coming under that 
class in 1900, as compared with 1016 in 1896, On the 
other hand, in 1896 no underground mine worker earned 
as much as 9*50 francs, while in 1900, 631 earned 9*50 
francs and over. It is estimated that male adults engaged 
in underground work had their daily wages increa^ 


^ Zeitsehrift fUr das Berg-, Huttm- und SaZinen- JFesen im Preus- 
sischm Staate. 

® Statistique des Salaires dans les Mines de MoidUe (Oetobw 1896^ 
May 1900). 
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about 1*50 francs; male surface workers, about 1 franc; 
female adults working underground, about 1-25 francs; 
female adults doing surface work and boys working 
underground, about 0‘50 franc. The wages of boys doing 
surface work, and of girls, showed no considerable change 
during the period from October 1896 to May 1900. 

The reports of the Belgian census of agriculture contain 
statistics of wages of agricultural labourers at different 
time periods in each of the provinces of Belgium. A 
summary of these statistics shows that male agricultural 
labourers received VIS francs per day in 1846, 1*36 francs 
in 1866, 2*03 francs in 1874, 2*04 francs in 1880, 1*96 
francs in 1890, and 1*98 francs per day in 1895. The 
daily wages of female agricultural labourers were 0*72 
franc in 1846, 0*86 franc in 1856, 1*22 francs in 1874, 
1*25 francs in 1880, 1*21 francs in 1890, and 1*22 francs 
in 1895. Board and lodgings were not furnished with 
these wages. Tlie wages of agricultural labourers thus 
showed a tendency to increase from 1846 to 1874, and 
then apparently remained stationary for the rest of the 
period. 

A fair idea of the range in the prevailing wage rates in 
different parts of Belgium may lie obtained from an in- 
vestigation made by the communal council of Brussels in 
May 1896^ regarding the minimum w»ages per hour in 
the principal occupations in the building trades paid by 
the provinces and communes of Belgium for public works. 
Two provinces and sixteen communal governments re- 
ported minimum wage rates. Tlie following statement, 
which was compiled from these returns, show's the mini- 
mum w’age rates per hour paid in the locality where they 
were highest and in the locality whore they were lowest 
in each occupation respectively : — Blacksmiths, 0*26 franc 
to 0*40 franc ; carjienters and joiners, 0*26 franc to 0*35 
franc ; drivers, 0*28 franc to 0*30 franc ; excavators, 0*20 
franc to 0*35 franc; glaziers, 0*30 franc to 0*40 franc; 
lead and zinc workers, 0*30 franc to 0*40 franc; lock- 
smiths, 0*36 franc to 0*38 franc; marble-workers, 0*30 
franc to 0*36 franc ; masons, 0*25 franc to 0*40 franc ; 
painters, 0*25 franc to 0*38 franc ; paviours, 0*30 franc to 
0*45 franc; plasterers, 0*30 franc to 0*36 franc; jdumbers, 
0*30 franc to 0*45 franc ; roofers, 0*40 franc ; slaters, 0*30 
franc to 0*32 franc ; slate roofers, 0*30 franc to 0*40 franc ; 
stonecutters, 0*30 franc to 0*40 franc ; whitewashers, 0*30 
franc ; zinc workers, 0*30 franc to 0*35 franc. 

The official wages statistics of other countries of con- 
tinental Europe are so meagre that they can be but briefly 
mentioned in this connexion. 

In Austria the only statistics showing the course of 
wages from year to year are those publivslied in the ycar- 
Ausirlm Austriiin Ministry of Agriculture. 

They show the average daily wages of mine 
workers for each year from 1892 to 1896. These returns 
show no perceptible change in the wages of coal and 
lignite mine workers and blast-furnace men, and a slight 
increase in the wages of workers in other than coal-mines. 
According to these returns, the average daily wages of coal 
miners ranged from 2*10 crowns to 4*20 crowns in 1892, 
and from 1*50 crowns to 4*00 crowns in 1896; lignite 
miners received from 2*60 crowns to 4*50 crowns in 1892, 
and from 2*80 crowms to 4*40 crowns in 1896 ; ironstone 
miners received 2*35 crowns in 1892, and 2*70 crowms 
in 1896 ; other miners received from 1*50 crowms to 2*25 
crowns in 1892, and from 2*15 crowns to 3*00 crowns in 
1896; blast-furnace men received from 3*00 crowns to 
5*60 crowms in 1892, and from 2*90 crowms to 5*20 
crowms in 1896. [Austrian crown (100 hellers) » lOd.] 


^ Minimum At SaXaire : EnquAte, Maij 1896, Ville de BruxtlUa^ 


According to statistics published by the Austrian Minis- 
try of Finance,^ the foliowing weekly wages were paid to 
employes in the Government tobacco factories in 1896 : — 
Cigar makers, 8*55 crowns ; cigarette makers, 9*70 crowns; 
other tobacco workers, 8*60 crowns; cardboard box makers, 
11*05 crowns; all employes, 8*85 crowms. 

The Hungarian Ministry of Agriculture published in 
1900 the results of an investigation of the wages of 
agricultural labourers made in 1898. A summary of the 
roturns published shows the following average daily wages, 
without board or lodging, ])aid at different seasons of the 
5 'ear : — Men, spring, 108 hellers; summer, 178 hellers; 
autumn, 126 hellers; winter, 90 hellers; women, spring, 
78 hellers; sumimjr, 116 hellers; autumn, 88 hollers; 
winter, 66 hellers ; children, 8j»ring, 54 hellers ; suiuiner, 
76 hellers; autumn, 60 hellers; winter, 46 hdlers. A 
coinimrison of these figures w ith those for the twm previous 
years shows but very slight changes. [100 hellers - lOd.] 

The United States consular report of Se]>tember 
1895 contains statistics of weekly wages in Austria 
and Bohemia, from which the following rates have been 
compiled: — Austria, 1894 — bricklayers, 17*40 crowns; 
masons, 1 8*65 crowns ; plasterers, 20*00 crowns ; 
plumbers, 20*55 crowns; carjjenters, 25*50 crowns; gas- 
fitters, 30*00 crowns ; bakers, 23*60 crowns ; blacksmiths, 
15*90 crowns; bookbinders, 16*50 crowns; brewers, 24*35 
crowns; butchers, 18*00 crowns; brass-founders, 22*00 
crowns ; cabinetmakers, 15*00 crowns ; confectioners, 
15*20 crowns; coo|)ers, 19*50 crowns; teamsters, 11*00 
crowns; horseshoers, 17*40 crowms; jewellers, 23*70 
crowns; millwrights, 15*50 crowns; potters, 24*25 crowms; 
stonecutters, 20*75 crowns; tailors, 20*16 crowns; tele- 
graphists, 33*65 crowns ; tinsmiths, 18*50 crowns. 
Bohemia, 1891 — masons, 13*15 crowns; carpenters, 14*26 
crowns; blacksmiths, 12*85 crowns; brickmakers, 11*20 
crowns; brewers, 15*45 crowns; brass-founders, 16*55 
crowns; cabinetmakers, 14*25 crowns; confectioners, 
16*00 crowns; potters, 14*00 crowns. It is not likely 
that wages in Austria have changed very materially in 
recent years. 

The most trustwortliy wages statistics of Italy are those 
][>ublished in the Italian statistical year-books.® These 
reports enable one to trace the course of wages 
in certain occupations from year to year since 
1888, and show that, as a general rule, wages have either 
declined or remained stationary. In Turin carj^nters 
received 3*50 lire per day in 1888 and 3*00 lire in 1897 ; 
blacksmiths, 3*50 lire in 1888 and 3*20 lu*e in 1897 ; 
and labourers in machine-sho]>s, 2*20 lire during the 
entire j>eriod from 1888 to 1897. In Genoa mucliinists 
received 4*50 lire and blacksmiths 4*00 lire per day during 
the entire ]jeriod from 1888 to 1898. In Leghorn 
machinists received 4*00 lire per day in 1888 and 4*25 
lire in 1897 ; blacksmiths, 3*50 lire in 1888 and 4*00 lire 
in 1897 ; labourers, 2*75 lire? in 1888 and 3*00 lire in 
1897. In the silk industry of Villanovetta female exj)ert 
spinners received 1*20 lire jMjr day, and female twisters 
received 1*30 lire })er day during the period from 1888 to 
1897. In Biclla and Tollegno male wool carders received 
2*40 lire in 1888 and 3*00 lire jm day in 1898; male 
wool spinners, 4*00 lire per day in 1888 and in 1898 ; 
female wool twisters received 1*50 lire day during 
the entire period from 1888 to 1898; female woollen 
weavers received 2*25 lire per day in 1888 and 2*50 
lire in 1898. In Schio expert male woollen weavers 
received 4*95 lire in 1888 and 4*25 lire in 1898; male 
wool combers, 2*86 lire in 1888 and 2*60 lire in 1898; 

* Mitteilungen dts k.k. Finanz-Minviteriums, 

® Atmuario Statistico Italiana^ 1900. 
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male wool 6*50 lire in 1888 and 4*50 lire in 

1898 ; male ^ool siiearera, 2-86 4^ in 1888 and 2*70 
lire in 1898 ; male woollen dyers, SK20 lire in 1888 and 
2'10 lire in 1898; female woollen weavers received 1’7C 
lire in 1888 and 1*50 lire in 1898; spoolers, 1*43 lire in 
1888 and 1*30 lire in 1898 ; female wool twisters, 1*43 
lire in 1888 and 1*30 lire in 1898. In Caseleccldo di 
Reno male hemp combers received 4*02 lire per day in 
1888 and 3*25 lire in 1897 ; male hemp carders, 2*47 lire 
in 1888 and 2*50 lire in 1897 ; male hemp spinners, 2*11 
lire in 1888 and 2*42 in 1897 ; female hemp spinners 
received 0*80 lira per day in 1888 and 0*76 lira in 1897 ; 
and female hemp twisters, 0*86 lira per day in 1888 and 
0*77 lira in 1897. [Italian lira (100 centesimi) = 9 Jd.] 

The Italian statistical year-l^oks also contain wage 
data for the Sardinian silver, lead, zinc, antimony, man- 
ganese, iron, and coal mines for each year from 1871 to 
1897. The average wages of the better class of miners 
increased from 3*50 lire per day in 1871 to 5*10 lire in 
1876, when they reached their highest point. After this 
they fluctuated considerably from year to year, being 3*95 
lire in 1898. Masons received 4*00 Uro in 187 1 and 2*92 lire 
in 1898, the highest average wage rate having been 5*30 
lire per day in 1880. Euginemen in mines received 3*50 
lire in 1871 and 3*18 in 1898, the highest average rate 
during the period having been 5*00 lire ]icr day in 1874. 

Wages in Switzerland vary greatly in the diflerent 
cantons, being highest in the French and lowest in the 
* Italian districts. According to the United States 
consular report for Septcml^r 1895, the average 
wages paid in cotton-mills in 1895 varied be- 
tween 1*45 francs and 2*50 francs per day. In silk-mills 
30 jK)r cent, of the dyers and finishers received less than 
1*50 francs, and about 15 per cent, received over 2*00 
francs ; winders and twisters received 2*00 francs to 2*50 
francs per day; spinners, 1*65 francs to 1*75 francs; 
^ifrpors, 2*50 francs to 3*00 francs ; weavers, 2*00 francs 
to 8*00 francs per day. In foundries and machine-shops 
unskilled labourers received in 1895 an average of 3*00 


francs per day ; skilled workers, 2*50 francs to 5*00 francs 
per day. 

In Holland, a^ording to the United States consular 
reports, labourers employed on railways and at the depdts 
averaged, in 1892, from 0*90 florin to 1*75 florins 
per day, with gratuities amounting to from 3*10 
florins to 4*00 florins per month. Drivers on tramway 
cars received from 10*10 florins to 14*20 florins, and con- 
ductors 13*10 florins per week. Blacksmiths and other 
workers employed in the carriage factories of the tramway 
companies earned an average of 15*20 florins per week. 
Epginemon on steam tramways earned from 12*15 florins 
to 17*10 florins per week. In 1894 the weekly wages in 
shipyards were : — Pattern and boiler makers, 15*60 florins ; 
machinists, 16*80 florins ; plumbers and pipe fitters, 13*20 
florins; carpenters and painters, 12*00 florins; joiners, 
caulkers, furnacemen, and moulders, 15*00 florins; drillers, 
12*20 florins ; fitters-up and riveters, 17*50 florins; sheetr 
iron workers, 12*70 florins; coppersmiths, 14*10 florins; 
labourers, 10*50 florins. [Dutch florin = Is. 8d.] 

Owing to the absence of trustworthy data, and the vast 
extent of the country, it is difficult to obtain a fair idea of 
wages in Russia. The following statistics of the 
wages per day of agricultural labourers in 1897 ** 

were obtained from the United States consular report for 
November 1897 : — Nishni-Volga, men, 0*36 rouble to 1*00 
rouble ; women, 0*20 rouble to 0*40 rouble ; central Volga, 
men, 0*25 rouble to 0*65 rouble; women, 0*15 rouble to 
0*40 rouble ; southern Steppe, men, 0*40 rouble to 0*60 
rouble ; women, 0*25 rouble to 0*40 rouble ; central agri- 
cultural district, men, 0*20 rouble to 0*60 rouble ; women, 
0*12 rouble to 0*40 rouble. These daily wages were 
received without board. The annual wages varied from 25 
roubles to 100 roubles for a man, the average Ixung perhaps 
60 roubles. The annual wages for a woman were from 20 
roubles to 60 roubles. [Rouble ( 1 00 kopecks) = 3s. 2d.] 

The monthly bulletins^ issued by the city of Moscow 
show the following average wages per day for tlie leading 
occupations each year from 1890 to 1901 : — 


Average Daily Wages in Moscow* 
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In Greece, according to the United States consular re- 
port of March 1896, the following average daily wages were 
paid in 1 895 : — Bricklayers from 1 *65 drachmas to 
2*75 drachmas ; butchers, 1 *65 drachmas to 3*30 
drachmas ; carpenters, 2*20 drachmas to 3*30 drachmas ; 
masons, 2*20 drachmas to 3*02 drachmas ; painters, 1 *65 
drachmas to 2*75 drachmas; plasterers, 2*20 drachmas 
to 3*30 drachmas; shoemakers, 1*65 drachmas to 3*30 
drachmas; shipwrights, 2*75 drachmas to 3*85 drachmas; 
farm labourers, 1*37 drachmas to 2*20 drachmas. Cooks 
received from 33*00 drachmas to 66*00 drachmas |)er 
month; chambermaids from 13*75 drachmas to 27*50 
drachmas per month ; coachmen, 41*00 drachmas to 55*00 
dmchmas per month; men-servants, 16*50 drachmas to 
44*00 drachmas irer month. [Drachma (100 lepta) « 9 ^.] 


In Malaga, Spain, according to the United States con- 
sular rojH>rt of August 1895, the following average daily 
wages were paid in 1895 : — Blacksmiths and 
locksmiths, 3*00 pesetas to 3*50 ])esetas ; brick- ^ 
makers, 4*00 pesetas to 5*00 pesetas ; bakers, 3*50 pesetas 
to 4*00 pesetas; butchers, 3*00 pesetas to 3*50 pesetas; 
coppersmiths, 2*00 pesetas to 3*00 pesetas ; cabinetmakers, 
4*20 pesetas to 4*50 pesetas ; carpenters, 3*00 pesetas to 
3*50 {)csetas; caulkers, 4*00 i>e8eta8 to 5*00 pesetas; 
farriers, 2*00 pesetas to 3*00 pesetas; glaziers, 1*75 
pesetas to 2*00 {pesetas; harness and saddle makers 
3*00 to 3*50 pesetas; ironmoulders, 3*00 pesetas to 
5*00 pesetas; laundresses, 1*00 pesetas to 1*25 pesetas; 


^ Bulletin JStatistique Mensuel de la Ville de Moacou, 
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lithogiapliers, 2*00 peaetaa to 4*00 pesetas ; masons, 2*00 
pesetas to 3*25 pesetas; plumbers, 2*00, pesetas to 3*00 
pesetas ; shipwrights, 4*00 pesetas to 5*00 pesetas ; stone- 
cutters, 2*00 pesetas to 4*00 pesetas; shoemakers, 2*50 
pesetas to 3*00 pesetas ; tramway drivers and conductors, 
2*50 pesetas ; watchmakers, 2*50 pesetas to 3*50 pesetas. 
(Peseta (100 centimes) « 9 Jd.] 

In 1900 the Danish Government published a compre- 
hensive compilation of statistics of wages of skilled and 
unskilled workmen and apprentices in that 
D§amsA xDgde in connexion with the industrial 

census of May 1897. The following figures, showing 
weekly wages of skilled workmen in certain leading 
occupations, are taken from that report: — Bakers, 18*67 
crowns; blacksmiths, 14*54 crowns; bookbinders, 17*83 
crowns; boot and shoe makers, 14*68 crowns; cabinet- 
makers, 18*68 crowns; carpenters, 21*42 crowns; coopers, 
19*16 crowns; coppersmiths, 22*92 crowns; glaziers, 
18*77 crowns; joiners, 22*55 crowns; locksmiths, 21*66 
crowns ; masons, 22*30 crowns ; painters (house and sign), 
22*08 crowns; saddlers and upholsterers, 18*61 crowns; 
stonecutters, 18*63 crowns ; tanners, 18*96 crowns ; wheel- 
wrights and coachbuilders, 16*16 crowns. These wages 
show an increase over those paid in previous years in 
Denmark. [Danish, Swedish, and Norwegian crown (100 
■ore) = Is. IJd.] 

In Sweden, according to the annual report of the Boyal 
Statistical Bureau for lOOl,^ the average yearly wage in 
1899 of a male farm hand was 223 crowns, and 
^ of a woman servant 110 crowns, including food 
and lodging. The actual cost to the employer, counting 
food, lodging, and wages, was computed as 484 crowns 
for men and 267 crowns for women. The wages jmid 
in the summer season to day farm labourers were 2*22 
crowns for men and 1 *22 crowns for women, and in the 
winter season 1*55 crowns for men and 0*85 crowns for 
women. These wages have incieased steadily since 1880. 

For Norway the most trustworthy wage statistics are 
those presented in the statisti/cal year-book of that country 
for 1900. This publication gives the average 
orwMy. leading 

occupations. The rates given show a considerable increase 
during the fifteen-years period. Thus in the leading 
cities the wages of blacksmiths were 2*34 crowns in 1880 
and 2*71 crowns in 1895; joiners, 2*17 crowns in 1880 
and 2*53 crowns in 1895; carpenters, 2*22 crowns in 
1880 and 2*86 crowns in 1895; coopers, 2*08 crowns in 
1880 and 2*53 crowns in 1895; masons, 3*14 crowns in 
1880 and 3*87 crowns in 1895; house [lainters, 2*34 
•crowns in 1880 and 2*93 crowns in 1895; bakers, 2*29 
crowns in 1880 and 2*82 crowns in 1895 ; butchers, 2*19 
crowns in 1880 and 2*54 crowns in 1895; tailors, 2*30 
crowns in 1880 and 2*66 crowns in 1895; shoemakers, 
2*00 crowns in 1880 and 2*30 crowns in 1895; cigar- 
makers, 2*73 crowns in 1880 and 3*44 crowns in 1895. 
The Wages in rural districts for similar occupations wore 
somewhat lower and show a smaller measure of increase. 
The yearly wages paid to domestic servants were as 
follows: cities — males, 203*00 crowns in 1880 and 
265*00 crowns in 1895; females, 78*00 crowns in 1880 
and 100 crowns in 1895 ; rural districts — males, 153*00 
crowns in 1880 and 180*00 crowns in 1895; females, 
^0*00 crowns in 1880 and 85*00 in 1895. 

In studying the preceding wage data, it must be borne 
in mind that the hours of daily labour varied greatly in 
the different industries, localities, and countries, and that 

* Arb^dstn mmt Svende-og larlingef&rkold, tfcc. Denmarks 
^Uaidiake UtddddBer^ litrde Bakke, SitUe Bind^ Andet HafU, 

* SiaUdik Tiddkrift Utgffvtn a/Kungl. Staiiatiska Centralbyriinf 

1901. 
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this variation has had some influence ufj^n the daily, 
weekly, and monthly^lgfjge rates quoted. Furthermore, in 
the continental counwSs of Europe it is frequently the 
custom of employers to give gratuities, prizes, supplies, 
Ac., to their employes, which naturally have a tendency 
to lower the regular wage rates. 

Authorities.— France. Bureau du Travail: Salairea et J)ur4e 
du Travail dans V Industrie Fran^aiae, tome iv., 1897 ; 7>c- 

partmerU of Labor, Sixth and Seventh Animial Beports, 1890, 1891 ; 
Annuaire Statistiqm de la France, 1878 to 1888, and 1900 ; 
Statidique Qin/rale de la France — Staiistique Annuelle, 1886, 
1887 ; U,S, JJepartwcnt of Labor, Bulletin No. 18, Septenilier 
1898, and No. 22, May 1899 ; Staiistique Agrieole de la France: 
Ite$ultalileVEnq\dte iJccennale de 1S92, Qeimany. ErmiUelungen 
ilber Lohnverhdltnisse in Berlin, 1882 to 1889 ; Statidiache Jakr- 
bileher der Stadt Berlin, 1889, 1891 ; IhS, Ctatsular Report No. 
237, June 1900 ; WUrtembergisvhc Jahrhucher fur Statidik und 
iMndeskunde; Zeitsrhriftfur das Berg-, IJvUen- und Salinen- JFesen 
im Preussischen Stantc ; Statist iscltea Jahrbuch fiir daa Qrossherzog^ 
thurn Baden, 1891-1899. Belgium. U.S» Department of Idshor, 
No. 18, September 1898 ; SUtlistique. dea Salaiees dans \es Mines 
de Mouille (October 1896-Mtty 1900); M mi mam de Salaire: 
Rnquite, Mai 189G--VUle de Bruxelles. Austria. Statlstische 
JahrbUcher des k.k. Ackcrbaii-Ministeriunis ; Mitteilungen des k.k. 
Finanz-Ministeriums ; U.S. Vmsular Report No. 180, September 
1895. Italy. Anmtario Staiislieo Jtuliano, 1900. Bwitserland, 
Holland, Ciioeoe, Spain. l/.S. Consular Repirts. Denmark. 
Statidiske Meddelelser, Fjerde Rakke, Sjelte Bind, Andet llaefte, 
Bueaia. IKS. Consular Jtejurrl No. 206, November 1897 ; 
Bulletin Statistiqm Mensuel de la Ville de Moscou. Sweden. 
SkUistik Tidskrift Uigifven if Kungl. Statistiska Centra Ibyrlin. 
Norway. Statistick Aarbogfor Kongerigcl Norge, Tyvende Anrbog, 
1^00 . (e. B. L. G. ; G. A . W.) 

V¥SLggA WAggOif a town of New Houth Wales, 
Australia, in the county of Wynyard, on the left bank of 
the Murruinbidgee, 309 miles south-west of Sydney. 
A steel viaduct has been constructed over the river, the 
approaches being formed by very heavy einbankmen ts. The 
waterworks reservoir has a capacity of one million gallons. 
There is a considerable amount of gold-mining in the 
district, which, however, is chiefly a jiastoral one, thougli 
adapted for agriculture Poimlution (1881), 4096 ; ( 1 891 ), 
4596; (1901), 5114. 

Wakefloldi a city, parliamentary and munieijial 
borough, and market town, Yorkshire, England, in the 
Normanton parliamentary division of the West Hiding (of 
which it is the shire town), on the Caldcr, 9 miles south of 
Leeds by rail. Waterworks, the jirojicrty of the corijora- 
tion, were opened in 1888, having cost about £342,465. 
The bishopric was formed in 1888 almost entirely from 
that of Ilii»on. The twelve bells of the cathedral church 
(All Saints^) were rc-hung in 1892. The West Hiding 
county offices, erected in 1896 at a cost of £90,000, 
adjoin the town hall. The county liall, a large and 
Imndsome edifice, with octagonal tower and dome sur- 
mounting the principal entrance, was ojiened in 1898. 
The acute hospital block in connexion with the lunatic 
asylum at Eastmore was completed at a cost of £100,000 
in 1900, and in the same year the Stanley Hall for 
imbecile patients was rebuilt. A jmblic park was opened 
in 1893. The mnnicijMil and i>arliamentai*y boroughs were 
conterminous until 1885, when the area of the latter was 
extended. Population (1881), 30,854; (1891, enlarged 
area), 38,832; (1901), 41,544. 

Wakefield, a town of Middlesex county, Massar 
chusetts, U.S. A., containing an area of 10 square miles 
diversified with small Glacial hills, situated in the north- 
eastern part of the state. The largest village, known 
also as Wakefield, is on a line of the Boston and Maine 
Railroad, at an altitude of 99 feet. Other villages in 
the town are Greenwood and Montrose. The town was 
incorporated in 1868. Population (1880), 6547 ; (1890), 
6982; (1900), 9290, of whom 2347 were foreign-born. 

S. IX. — 92 
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Waldecflt-Pyrmonti a princiimlity of Gormany, 
lying partly Ixstween Westplialia and Hesse-Nassau and 
partly between Lipi)e and Hanover. Area, 432 square 
miles; j>opulation (1885), 56,575; and (1900), 57,918, 
thus divided : — Waldock, 407 square miles and population 
(1885) 48,598, (1900) 49,282; and Pyrmont, 25 square 
miles and population (1885) 7977, (1900) 8636. Density, 
134 inhabitants to the square mile, giving 122 for Waldeck 
and 345 for Pyrmont. Of the total population in 1900, 
27,935 wore males and 29,983 females. Except for 
1700 Roman Oatholics and 696 Jews, the people are 
Evangelical Lutherans. Agriculture supi)ort^ 30,299 
persons, or 52*5 ];>er cent, of the total population in 1895. 
In 1895 the princijmlity included 10,067 farms, of which 
8434, or 83 {)er cent., were each less than 25 acres. In 
1900 the live-stock consisted of 38,956 sheep, 40,205 pigs, 
30,954 cattle, and 6719 horses. The state revenue and 
ex[)enditure wore both estimated at £77,350 for 1901. In 
1900 the public debt was £96,850, and the state contribu- 
tion to the imi)erial exchequer £29,090. 

Waldeck - Rouseeaui Pierre Marie 

Ernest (1846 ), French statesman, was born at 

Nantes on 2nd December 1846. His father, Rene 
Waldeck-Rousseau, was a distinguished opponent of Louis 
Philippe and Napoleon III., and a prominent member 
of the Republican Assembly of 1848. Like his father, 
M. Waldeck-Rousseau ado})ted the pr(.)fes8ion of the law, 
but soon entered into ])olitics, and in 1879 was elected 
deputy for Rennes. He came ra[)idly to the front, and in 
1881 was entrusted with the ministry of the interior in 
GambetWs grand ministhe. He had the same office in 
the Ferry cabinet of 1883-85, and proved himself the 
strongest and most resolute man in the ministry. At 
Angoulome he delivered a remarkable speech, in which ho 
asked that political strife should l>e reconciled now that 
tSie country had given a decisive verdict for Republican 
institutions, and insisted that the duty of the Government 
was equally to grant liberty and to enforce order. In 1884 
he was instrumental in securing the legal recognition of 
trade unions. In 1886 he was called to the Paris bar, 
and soon acquired a foremost ]»lace among French advo- 
cates. He continued to take part in the debates of the 
Chamber till 1889, and upheld the action taken by the 
Government against the Ligu(« des Patriotes arid General 
Boulanger. A selection of his speeches aj^Hjarod in 1889, 
under the title of Dimmrs His growing 

practice now decided him to withdraw' from politics. The 
most noteworthy of the many famous cases in which his 
cold and penetrating intellect and his jww'or of clear 
ex|)Osition wore retained was the defence of M. de Lesseps. 
In 1894 he returned to public life as senator for the 
department of the Loire, |nd in the following January 
stood against MM. F41ix Faure and Drisson for the Presi- 
dency of the Republic, receiving the support of the Right, 
w’ho were soon to become his bitter antagonists. During 
the confusion into which |)arliameiitary government fell 
in the next few years, owing to the Dreyfus case, he was 
roco^ized as a leader among the Moderate Republicans, 
who, while averse from violent changes, admitted the 
necessity of reform in the working of the political machine. 
The remedy advocated by M. Waldeck-Rousseau was a 
more frequent use by the ministryof the power of appealing 
to the constituencies. On the fall of the Dupuy cabinet 
in June 1899 he was one of the iirst statesmen summoned 
by President Loubet, but his efforts to form a Govern- 
ment were unsuccessful. Wlien, how'ever, all other combina- 
tions equally proved impracticable, and the very existence 
of the Republic seemed at stake, he formed, on the second 
attempt, a ministry of Republican defence in which were 


united men of the widest divergence on every question 
except that of maintaining the Republic against Clerical 
reaction and Csesarism. The opposite poles were repre- 
sented by the Socialist leader, M. Millerand, who became 
minister of commerce, and by the minister of war, 
General dc Galliffet, whose rutldess severity in suppress- 
ing the Commune of 1871 rendered him an object of 
special abhorrence to the Extreme Left. M. Waldeck- 
Rousseau himself took the ministry of the interior, to 
which fell the urgent task of suppressing the spirit of 
disorder with which the country was seething. In his 
declaration, read to the Chamber on 26th June, he 
announced his intetitioii of enforcing respect for the law. 
The prestige that General de Galliffet enjoyed in the 
army enabled the Government to take the necessary 
military measures, and to leave the second court-martial 
of Dreyfus at Rennes an absolutely free hand ; and after 
the verdict a free pardon was granted to Captain Dreyfus 
without producing any evil consequences. M. Waldeck- 
Rousseau won a great {)erBoiial success in October by 
liis arbitration in the strikes at Le Creusot. The pro- 
longed Government prosecution of M. Deroul^de and his 
confederates ended in January 1900 in their condemnation 
by the High Court. The Senate was staunch in 8UpiX)rt 
of M. Waldeck-Rousseau, and in the Chamber he displayed 
remarkable astuteness in winning support from various 
groups. The Amnesty Bill, passed on 19th December, 
chiefly through his unwearied advocacy, went far to 
smooth down the acerbity of the preceding years. With 
the object of aiding the industry of wine-producing, and 
of discouraging the consumption of spirits and other 
deleterious liquors, the Government passed a Bill 8Uj)press- 
ing the octroi duties on the three “ hygienic ” drinks — 
wine, cider, and beer. The Act came into force at the 
beginning of 1901. But the most important measure of 
his later administration was the Associations Bill of 1901. 
Like many of his predecessors, he was convinced that the 
stability of the Republic demanded some restraint on the 
intrigues of the wealthy religious b(->dies. All previous 
attempts in this direction had failed. In his speech in 
the Chamber, M. Waldeck-Rousseau recalled the fact that 
he had endeavoured to ixass an Associations Bill in 1882, 
and again in 1883. He declared that the religious associa- 
tions were now being subjected for the first time to the 
regulations common to all others, ai.d that the object of 
the Bill was to ensure the supremacy of the civil power. 
The royalist bias given to the pupils in the religious 
seminaries was undoubtedly a princit)al cause of the 
passing of this Bill; and the Government further took 
strong measures to secure the presence of officers of un- 
doubted fidelity to the Republic in the higher ix)sitions on 
the staff. His speeches on the religious question were 
published in 1901, under the title of AsMjciations et con- 
gr^gationSy following a volume of speeches on Questions 
socUiles (1900). As the general election of 1902 ap- 
proached all sections of the Opposition united their efforts, 
and M. Waldeck-Rousseau's name served as a battle-cry 
for one side, and on the other as a target for the foulest 
abuse. The result was a decisive victory for Republican 
stability. With the defeat of the machinations against 
the Republic M. Waldeck-Rousseau considered his task 
ended, and on 3rd June 1902 he resigned office, having 
proved himself the strongest personality in French politics 
since the death of Gambetta. 

Wald0nSM> — The Waldensian valleys lie to the 
south-west of Turin, in the direction of Monte Viso, but 
include no high or snowy mountains, while the glens them- 
selves are (with one or two exceptions) fertile and well 
wooded. The principal town near the valleys is Pinerolo. 
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Just to its south-west there opens the chief Waldensian 
valley, the Val Pellice, watered by the stream of that 
name, but sometimes called inaccurately the Luserna valley, 
Lusema being simply a village opposite the capital, Torre 
Pellice; near Torre Pellice the side glens of Angrogua 
and Rora join the Pellice valley. To the north-west of 
Pinerolo, up the Chisone valley, there opens at Perosa 
Argentina the valley of St Martin, another ini|K)rtant 
Waldensian valley, which is watered by the Germanasm 
torrent, and at Perrero splits into two branches, of which 
the Prali glen is famnore fertile than that of Alassollo, 
the latter being the wildest and most savage of all the 
Waldensian valleys. The total Waldensian population 
(for they also contain Roman Catholics in no small 
number) amounts to about 20,000 all told: there are 
16 iiarishes, with 18 pasteurs and 22 temples, and 
also 2 Sunday schools (3017 children) and 194 day 
schools (with 4218 children). In 1899 the full members 
(i,e., communicants) of the Waldensian faith amounted to 
12,695. There were, besides, branches at Turin (1 temple, 
2 pasteurs, and 750 members), in other 2 >arts of Italy, 
including Sicily (46 temples and as many pasteurs, while 
the number of members was 5613, of day scholars 2704, 
and of Sunday school scholars 3707). It is also reckoned 
that in Uruguay and the Argentine Republic there are 
about 6000 Waldensians ; of these 1253 are full members, 
while the day scholars numbered 364 and the Sunday 
school children 670. The total contributions of these 
parishes (it is not clear whether South America is included) 
amounted in 1899 to 88,113 francs, to which must be 
added contributions from Great Britain of 189,802 
francs. 

AuTUORiTiics.— Jules CnEVALiKii. Mivwirea sur Us UMsies 
en DauphiiU avant le 16^ sUcle^ arcompotgr^ de docmneri-t^ 
inMUs sur les soreiers et Us Vatuiois, Valence, 1890. — J. A. 
Chabkani). Vandoia et Protestants des Alpes : recherches his- 
ioritfues. Grenoble, 1886. —H. Haupt. Article in Von Sybol’a 
Biatoriseke ZcUschrifi^ 1889, pp. 39-68. — W. A. 11. CooLinuK. 
Articles in the Guardian for 18tli August 1886 and 4th Doociuber 
1889. The writer is also indebted to Monsieur J. J. li. Tron, 
the ^^pasteur” of Massollo, for information, chiefly statistical. 

(W. A. B. O.) 

Wales. See England and Wales. 

Walker, Francis Amasa (is40-i897), 

American soldier and economist, was born in Boston, 
Massachusetts, 2nd July 1840, the son of Amasa AValker, 
who wrote a book on The Science of Wealth, He graduated 
at Amherst College in 1860, studied law, and fought in 
the Northern army during the whole of the Civil War 
of 1861-65, rising from the rank of sergeant-major to 
that of brevet brigadier-general of volunteers — awarderl 
him at the request of General Winfield S. Hancock. As 
a soldier he excelled in analysis of the position and 
strength of the enemy. In 1864 he was captured and 
detained for a time in the famous Libby Prison, Richmond. 
After the war he became editorial writer on the Spring- 
field (Massachusetts) Repvhlican, and later held public 
ofllce^ as chief of the Goveniment bureau of statistics, 
superintendent of the ninth and tenth censuses (those of 
1870 and 1880), and commissioner of Indian aflfairs ; but 
from 1873 to his death his work was educational, first as 
professor (1873-81) of political economy in the Sheffield 
Bcientdfic School at Yale, and then as president of the 
Massachusetts Institute of Technology, Boston. While 
superintendent of the census he increased the sco])e and 
accuracy t)f the records ; and at the Institute of Techno- 
logy he enlarged the resources and numbers of the 
institution, which had 302 students when he assumed j 
the presidency and 1198 at his death. In other fields he I 
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promoted common-school education (especially in manual 
training), the Boston park system, and the work of the 
public library, and took an active part in the discussion 
of monetary, economic, statistical, and other public ques- 
tions, holding many offices of honour and responsibility. 
As an author he wrote on governmental treatment of the 
Indians, The Wages Question (1876), Money (1878), 
Land and its Rent (1883), and general political economy 
(1883 and 1884), besides producing monographs on the 
life of General Hancock (1884) and the history of his 
owTi Second Army Corps (1886). As an economist, from 
the time of the ap|x;arance of his liook on the subject, he 
so effectively combated the old theory of the “ wage-fund ” 
as to lead to its abandonment or material modification by 
American students ; while in his writings on finance, from 
1878 to the end of his life, ho advocated international 
bimetallism, without, however, seeking to justify any one 
nation in the attempt to maintain parity between gold 
and silver. A collection of posthumously published Ris- 
cussions in Education (1899) w^as made up of essays and 
addresses prepared after his taking the jiresidency of the 
Institute of Technology : their most notew^ortliy argument 
is that chemistry, physics, and the other sciences pro- 
mote a more exact and more serviceable mental training 
than metaphysics or rhetoric. Walker’s general ten- 
dency was towards a rational conservatism. On the 
question of rent he called himself a “Ricardian of the 
Ricardians.” To his Wages Question is due in great 
part the conception formed by English students of the 
[dace and functions of the om[doyer in modern industrial 
economics. A remarkable feature of his writings is his 
treatment of economic tendencies not as mere abstra(;tions, 
but as facts making for the ha[)[)ine8s or misery of living 
men. General Walker died in Boston, bth January 1897. 

Wallace, AllVed Russel (1823--^ — ), British 

naturalist, was lx>rn at IJsk, in ^lonmouthshiro, 8th Janu- 
ary 1823. After leaving school ho assisted an elder brother 
in his work as a land surveyor and architect, visiting 
various parts of England and Wales. Living in South 
Wales, about 1840 he began to take an interest in botany, 
and commenced the formation of a herbarium. In 1847 
he took his first journey out of England, sjiending a 
week in Paris with his brother and sister. In 1844-45, 
wdiile an English master in the (’olh'giate School at 
Leicester, lie made the acqaintance of H. W. Bates, 
through whose influence he became a beetle collector, 
and with whom ho started in 1848 on an expedition 
to the Amazon. In about a year the two naturalists 
so[)arated, and cacdi wrote an account of his travels and 
observations. Wallace’s Trntfels on the A nmzon and Rio 
Negro w^as [mblished in 1853, a year in which he went 
for a fortnight’s walking tour in Switzerland with an old 
school-fellow. On his voyage tome from South America 
the ship was burnt and all his collections lost, except those 
which he had despatched l)eforehand. After s[)ending 
a year and a half in England, during which time, besides 
his book on the Amazon, he ijublished a small volume on 
the Palm Trees of the Amazon ^ he started for tlie Malay 
Archi|)elago, exjdoring, observing, and collecting from 
1854 to 1862. He visited Sumatra, Java, Borneo, 
Celebes, the Moluccas, Timor, New Guinea, and the 
Am and K<S Islands. His deeply interesting narrative, 
The Malay Archipelago^ a})]K5ared in 1869, and he also 
published many important pa[)ers tlirough the London 
scientific societies. The chief parts of his vast insect col- 
lections became the property of the late W. W. Saunders, 
but subsequently some of the most im[)ortant groups 
passed into the Hope Collection of the University of 
Oxford and the British Museum. He discovered that 
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the MoJiAy Arcbipels^jp wbs divided into a western group 
of islands, which in their zoological acuities are Oriental, 
and an eastern, which are Australian. The Oriental Borneo 
and Bali are respectively divided from Celebes and Lombok ^ 


/ « The powerful, retractile talons of tiie falcon and the 
I cat tribes have not been produced or increased by the 
volition of those animals j but among the different Taneties 
uhicli occurred in the earlier and less highly organised 


by a narrow belt of sea known as “Wallace's Lin^” on the forms of these grou^, those always mrviyea lonyeet wmch 
opposite sides of which the indigenous mammalia are as had the greatest facilities for seizifig their piyy. Neitiier 
widely divergent as in any two parts of the world. Wallace did the giraffe acquire its long neck by desiring to reMh 
became convinced of the truth of evolution, and origi* the foliage of more lofty shrubs, and constantly stretching 
nated the theory of natural selection during these travels, its neck for the purpose, but because any varieties which 
InFcbruary 1855, staying at Sarawak, in iSmeo, he wrote occurred among its antitypes with a longer neck than 


an essay “ On the Law 
which has regulated the In- 
troduction of New Species” 
(Ann. and Mag. Nat. Hist, 
1855, p. 184). He states 
the law as follows : “ Every 
species has come into exist- 
ence coincident both in time 
and space with a pre-existing 
closely allied species.” He 
justly claims tliat such a 
law connected and explained 
a vast number of indejHiii- 
dent facts. It was, in fact, 
a cautious statement of a 
belief in evolution, and for 
throe years from the time 
that he wrote the essay lie 
tells us that “ the question 
of how changes of species 
could have been brought 
about was rarely out of my 
mind.” Finally, in February 
1858, when ho was lying 
mulHcd in blankets in the 
cold fit of a severe attack 
of intermittent fever at Tcr- 
nate, in the Moluccas, he 
began to tliink of Malthus’s 
Kssay on Population, and, 
to use OW 71 words, 

“ there q|Krabnly flashed 
upon mo the idea of the 
survival of the fittest.” The 
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usual at ome uevred a fresh 
range of pastwre over the 
same grownd as their shorter- 
necked companions, and on 
the first scarcity of food 
were thereby enabled to out- 
live them.** With such 
clear statements as these 
in the paper of 1st July 
1858, it is remarkable that 
even well-known naturalists 
should have failed to compre- 
hend the difference between 
Lamarck’s and the Darwin- 
Wallaco theory. Wallace 
also alluded to the resem- 
blance of animals, and more 
especially of insects, to their 
surroundings, and points out 
that “ those races having 
colours best adapted to con- 
cealment from their enemies 
would inevitably survive the 
longest.” In 1871 Wallace’s 
two essays, written at Sara- 
wak and Ternate, were pub- 
lished with others as a 
volume, Contributions to the 
Theory of Natural Selection. 
Prol:)ably, next to the Origin 
of Species, no single work 
has done so much to pro- 
mote clear understanding of 
natural selection and coii- 


thoory was thought out (i^om a photograph by the LoiidmiStereoscopUiCimp^ fidence in its truth; for 


during the rest of the ague 

fit, dniftcd the same evening, written out in full in the 
two succeeding evenings, and sent to Darwin by tlie next 
j)ost. Darwin in England at once recognized his own theory 
in the manuscript essay sent by the young and almost un- 
known naturalist in the tropics, then a stranger to him. 
“ I never saw a more striking coincidence,” he wrote to 
Lyell on the very day, Igth June, when he received the 
paper; “if Wallace had my MS, sketch written out in 
1842, he could not have made a better short abstract! 
Even his terms now stand as heads of my chapters.” 
Under the advice of Sir Charles Lyell and Sir Joseph 
Hooker, the essay was read, together with an abstract 
of D&rwin’s own views, as a joint paper at the Linnean 
Society on Ist July 18.58. The title of Wallace’s section 
was “ On the Tendency of Varieties to de()art indefinitely 
from tlio Original Type.” The “ struggle for existence,” 
the rate of multiplication of animals, and the dependence 
of their average numbers upon food supply are very 
clearly demonstrated, and the following conclusion was 
reached: “Those that prolong their existence can only 
be the most perfect in health and vigour ; , . . the 
weakest and least perfectly organized must always 
succumb.” The difference between Lamarck’s theory 
and natural selection is very clearly pointed out. 


in addition to these tw^o 
historic essays, there are others in which the new theory 
is a])))lied to the interpretation of certain classes of facts. 
Thus one treats of “Mimicry” in animals, another on 
“Instinct,” another on “Birds’ Nests.” Each of these 
served as an example of what might be achieved in tlie 
light of the new doctrine, which, taught in this way and 
in an admirably lucid style, was easily absorbed by many 
who found the more complete exposition in the Origin 
very hard to absorb. In this work, and in many of his 
subsequent publications, Wallace differs from Darwin on 
certain ix>ints. Thus the two concluding essays contend 
that man has not, like the other animals, ^n produced by 
the unaided operation of natural selection, but that other 
forces have also been in operation. We here see the 
influence of his convictions on the subject of “ spiritual- 
ism.” More recently he expressed his dissatisfaction with 
the hypothesis of “sexual selection” by which Darsin 
sought to explain the conspicuous characters which are 
displayed during the courtship of animals. The expres- 
sion of his opinion on both these points of dilTiergence 
from Darwin will be found in Darwinism ^889), a 
most valuable and lucid exposition of natural selection, 
as suited to the later period at which it appeared as 
the Essays were to the earlier. Darwin died some years 
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before the oontrowsy upon the possibility of the heredi- 
tary transmission of acquired characters arose over the 
writings of Weismann, but Wallace has freely accepted 
the general results of the German zoologist s teaching, and 
in Darwinism has presented a complete theory of the 
causes of evolution unmixed with any trace of llimarck’s 
use or disuse inheritance, or Buffon’s hereditary effect 
of the direct influence of surroundings. Tropical Nature 
and other Eeeayi appeared in 1878, since republished com- 
bined with the 1871 Essays, of which it formed the natural 
continuation. One oHhe greatest of his publications was 
the Oeographical Distribution of Animals (1876), a monu- 
mental work, which every student will maintain fully 
justifies its author’s hope that it may bear “ a similar re- 
lation to the eleventh and twelfth copters of the Origin 
of Species as Mr Darwin’s Animals and Plants under 
Domestication bears to the first.” Island Life, which 
may be regarded as a valuable supplement to the last- 
named work, appeared in 1 880. 

Turning to his other writings, Wallace published 
Miracles and Modern SpiriUialisfin in 1881. Here is 
given an account of the reasons which induced him to 
accept beliefs which are shared by so small a proportion 
of scientific men. These reasons are purely experimental, 
and in no way connected with Christianity, for he had 
long before given up all belief in revealed religion. In 
1882 he published Lord Nationalization, in which he 
argued the necessity of State ownership of laud, a princi}de 
which he had originated long before the ap|)earance of 
Henry George’s work. In Forty-five Years of Registratiwi 
Statistics (1885) he maintained that vaccination is useless 
and dangerous. Wallace lias also published an account 
of what he holds to be the greatest discoveries as well 
as the failures of the 19th century, The Wmderful 
Century (1899). Possessed of a bold and intensely 
original mind, his activities have radiated in many 
directions, apparently mther attracted than repelled by 
the unpopularity of a subject. A non-theological Atha- 
nasius contra mundum, he has the truest missionary 
spirit, an intense faith which would seek to move the 
mountains of apathy and active opposition. Whatever 
may be the future history of his other views, he will 
always be remembered as an originator of a principle 
more illuminating than any which has appeared since the 
<lay8 of Newton, as one of its two (liscoverers whose 
scientific rivalry was only the beginning of a warm 
and unbroken friendship. 

Wallace was married in 1866 to the eldest daughter 
of the botanist, Mr William Mitten, of ITurstpierpoint, 
Sussex. He has two surviving children, Violet, born 
2r)th January 1869, and William Oreenell, born 30th 
December 1871. On his return from the East, Wallace 
lived with his sister in Westbemrne Grove, and, after his 
marriage, in St Mark’s Crescent, llegent’s J^ark. In 1871 
he built a house at Grays, Essex, in an old chalk-pit, 
and after living there four years, moved successively to 
Dorking (two years) and Croydon (three years). In 1 880 
he built a cottage at Godaiming near the Charterhouse 
School, and grew nearly 1000 species of plants in the 
garden which he made. In 1889 he moved to Dorset- 
shire. Since his return to England in 1862, Wallace has 
visited the Continent, especially Switzerland, for rest and 
cliange (1866, 1896) and the study of botany and Glacial 
phenomena (August 1895). He also visited Sjia, in 
Belgium, about 1870, and in October 1887 went for a 
lecturiQft. tour in the United States. He delivered a 
course ^ six Inwall lectures in Boston, and visited New 
York, Newhavaisi', Bffiltimore, &c., siiending the winter at 
Washington. The following March he went to Canada 
and Niagara, and then made his way westwards. He 
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saw the Yosemite Valley, the Big Trees, and botanized 
in the Sierra Nevada and at Gray’s Peak. In July he 
returned to Liverpool by way of Chicago and the St 
Lawrence. 

The first Darwin modal of the Koyal Society was 
awarded to A. II. Wallace in 1890, and he had received 
the Koyal modal in 1868. A pension was awarded him 
by Mr Gladsttme at the beginning of 1881. Wallace 
received the degree of D.C.L. from Oxford in 1889, and 
of LL.D. from the University of Dublin in 1882. Ho 
was president of the Entomological Society of London 
ill 1870-71. 

A good deal of useful information is giv«ui in tho biographical 
intrtHluction to Wallacii’s Narrative of Travels on the Amazon 
and Uio Nnp'o by the editor, Mr Cl. T. Bettanv. For the purpose 
of this article, Dr A. R. Wallace has also kindly liiniself 8U])]nicd 
details which could hardly have been recovered in any other way. 

WaIIzIC 6| Lewis (1827 ), American soldier 

and author, was born in Krookvillc, Indiana, 10th April 
1827. He served in tho Mexican war, and on returning 
to Indiana became a lawyer. He was senator in the 
state legislature for one year, and at tht‘. beginning of tlie 
war of 1861 was adjutant-general of the statt', but sot>n 
entered active service as colonel, and then as brigadier- 
general of volunteers. He took j)art in important move- 
ments in West Virginia and in the campaigns south of 
tlie Ohio river, cs])ccially at Fort Doiudson and Shiloh. 
For his gallantry in the oi)erations before Donelson, in 
which he commanded a division, he w'as made major- 
general. When in command of the 8th Army Corps, 
9th July 1861, ho was defeated by tlu})al A. Early at 
Monocacy Bridge, in Maryland. At tlie close of the war 
Wallace was a member of the court for the trial of thi» 
assassins of President Lincoln ; and was president of the 
court that tried Wirz, the kee^x-T of Andersonville 
(Georgia) prison. He was governor of New Mexico, 
1878-81, and minisUir to Turkey 1881-85. As an 
author. General WalLuJo made his first apjjearance in 
1873, when he published The Fair God ; m', The Last 
of the *Tzins, a tale of the ctmijuest of Mexico. In 1880 
his second historical romance, Iku’llur : of the 

Christ, secured a widespread popularity. His later 
works comprise essays in diainatic comi>osition, a lAfe 
of President Harrison, an illustrated monograj>h on The 
Boyhood of Christ, and The Prince of India (1893). 

Wallace, Sir Richard, Bart. (1818-1890), 

English art collector and philanthro]»ist, was born in 
London, 26ih July 1818. According to Sir Walter Arm- 
strong (see Diet, of National Biography, art. “ Wallace ”), 
he was a natural son of Maria, Marcliioness of Hertford 
(wife of tlie third manpiis), under whose auspices the boy 
was educated, mainly at Paris ; but it was generally su]>- 
posed in his lifetime that he w^as a son of the fourth mar- 
quis (his elder hy only eighteen years), and therefore her 
grandson. At Parw he was well known in society, and 
became an assiduous collector of all sorts of valuable ohjets 
d'art, but in 1857 these were sold and Wallace dev«)tt*d 
himself to assisting the fourth marquis, who left London 
to reside entirely at Paris, to acquire a magnificent (!ol- 
lection of the finest examples of painting, anrumr, furni- 
ture, and bric-hhrac. In 1870 the Marquis of H(;rtford 
died unmarried, bequeathing to Wallace an enormous pro- 
])erty, including Hertford House and its contents, the 
h(»use in Paris, and large Irish estates. Pending the re- 
o|icning of Hertford House, whicli had btjcn sliut up since 
the marquis had gone to live in Paris, Wallace sent some 
of the finest of his pictures and othen* tn^iisures to the 
Bethnal Green Museum for exhibition; they were then 
transferred to Hertford House, which had Ixjcn largely 
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transformed in order to receive them. In 1871 he was 
created a baronet for his services during the siege of Paris, 
when he equipped several ambulances, founded the Hert- 
ford British hospital, and spent money lavishly in relief. 
This munificence endeared Sir Richard Wallace to the 
French people. From 1873 to 1885 he had a seat in Parlia- 
ment for Lisburn, but he lived mostly in Paris, whore, in 
the Rue Lafiitte and in his villa in the Bois de Boulogne, 
he dwelt among art treasures not inferior to those at 
Hertford House. In 1878 he was made one of the British 
Commissioners at the Paris Exhibition, and he was also a 
trustee of the National Gallery and a governor of the 
National Gallery of Ireland. He died in Paris, 20th July 
1890. He had married in 1871 the daughter of a French 
officer, by whom he had a son, who, ho vi ever, died in 
1887 ; and Lady Wallace, who died in 1897, bequeathed 
his great art collection to the British nation. It is now 
housed in Hertford House, Manchester Square, which 
was acquired and adapted by the Government for the 
purpose. 

WAllArOOi a seaport town of South Australia, in 
the county of Daly, 123 miles by rail north-west by north 
of Adelaide, on Wallaroo Bay, in Spencer Gulf. It is 
connected by rail with the celebrated Wallaroo cop|)er 
mines (near Kadina, at a distance of 6 miles from the 
port). At Wallaroo Bay are the largest smelting works 
in the state, ranking with the largest in the %vor1d. 
Gold, silver, and concentrated ores are rtjceived from 
other parts of the continent and from Tasmania for 
smelting at these works, which have ample facilities for 
shipment. The Bectaloo reservoir for the supply of the 
district was constructed at a cost of JC 1,000, 000, and 
has a storage capacity of eight hundred million gallons. 
Population (1891), 1685; (1901), aV)Out 3500. 

Wailawalla, a city of Washington, U.S.A., 
capital of Wallawalla county. It is situated in 46° 04' N. 
and 118° 21' W., at the northern base of the Blue 
Mountains, on the Oregon Railroad and Navigation Com- 
pany and the Washington and Columbia River railways, 
in the south-eastern part of the state, at an altitude of 
923 feet. ,It is in the famous wdieat region of eastern 
Washington, for which it serves as a shipping-point. It 
has excellent water-power, with foundries, machine-shops, 
and fiour-mills. Population (1890), 4709; (1895), 7770; 
(1900), 10,049, of whom 1522 were foreign-born and 33 
coloured, including 25 negroes. 

Wallinsfordi a municipal borough, railway 
station, and market town, Berkshire, England, in the 
Abingdon parliamentary division of the county, 16 miles 
north-east of Newbury, on the Thames, here crosscnl 
by a bridge of 14 arches. Until 1832 the borough 
returned two members to Parliament, but in 1886 its 
representation was merged in that of the county. The 
old church of St Mary is 8upix)sed to have existed 
shortly after the Conquest. Tlie town hall, built in 1670, 
was restored and repaired in 1887. Wallingford Castle, 
of whiph only the moat remains, was a fortress of great 
strength, dating from the Roman occupation, destroyed by 
the Danes, and rebuilt between 1067 and 1071. Popula- 
tion (1891), 2989; (1901), 2808. 

Wallingford, a town of New Haven county, 
Connecticut, U.S.A., in the south-west of the centre of 
the state, including part of the valley of Quinnipiac 
river with the hills on either side. It contains the 
chartered borough of Wallingford and the villages of 
East Wallingford and Yalesville. The borough, situated 
in the level valley, is regularly laid out, and has manu- 
factures of silver-plated, britannia, brass, and nickel ware. 
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Poptilation of the town (1880), 4686; (1890), 6584; 
(1900), 9001 ; of the borough, (1880), 3017 ; (1890), 4230 ; 
(1900), 6737, of whom 1796 were foreign-^m. 

Wallis Archipelago. See New Caledonia. 
Wallen, Henri Alexandre (1812- — ), 

French historian and statesman, was born at Valenciennes, 
23rd December 1812. Devoting himself to a literaiy 
career, he became in 1840 professor at the £cole Normale, 
under the patronage of Guizot. His works on slavery in 
the French colonies (1847) and on slavery in antiquity 
(1848) led to his being placed, after the Revolution of 
1848, on a commission for the regulation of labour in the 
French colonial possessions, and in November 1849 he 
was elected to the Legislative Assembly by the depart- 
ment of the Nord. He resigned in 1860, disapproving of 
the measure for the restriction of the suffrage adopted by 
the majority. In the same year he was elected a member 
of tlie Acadt'miie des Inscriptions, of wdiich he became {ler- 
potual secretary in 1873. Under the Empire he withdrew 
altogether from political life, and occupied himself entirely 
with his duties as a professor of history and with historical 
writings, the most im^>ortant of which, his history of Joan 
of Arc, obtained the Gobert prize from the Academy in 
1860. Although remaining a Republican, he exhibited 
decided Clerical leanings in his works, which included 
a reply to Renan’s Vie de Jmis, published in 1864. 
Returning to politics after the Franco - German war, 
M. Wallon was re-elected by the dcj)artment of the Nord 
in 1871, took an active part in the proceedings of the 
Assembly, and finally immortalized himself by carr 3 dng his 
proposition for the establishment of the Republic with a 
jiresident elected for seven years, which, after violent 
debates, was adopted by the Assembly on 30th January 
1875. “Ma proposition,” he declared, “ne proclame pas 
la Republique, elle la fait.” Upon the definitive establish- 
ment of the Republic M. Wallon became Minister of 
Public Instruction, and effected many useful reforms, but 
his views were too conservative for the majority of the 
Assembly, and he retired in May 1876. He had been 
chosen a life senator in December 1875, Returning to his 
historical studies, M. Wallon produced two works of great 
importance, though loss froni his x)art in them as author 
than from the documents which accompanied them : //is- 
tmre da tribunal revolutim7iaire de Pam, 1880-82, 
and Tjes Rdjrt'esenUints du pe^tple en mueian et la justice 
revolutionnairc dans les departements, 1888-90. M. 
Wallon has not achieved the highest distinction either 
as historian or politician, but he has manifested a 
hai)py instinct for doing the right thing at the right time. 
His histery of Joan of Arc came at the moment when 
everything was rij>e for an authoritative work, and ac- 
quired a reputation as the standard biography which it 
is not likely to forfeit. His works on the history of 
the French Revolution were no less seasonable; and his 
parliamentary action at a critical moment terminated 
a period of susjiense and uncertainty, and procured for 
a politician not otherwise conspicuous the distinction of 
founder of the Third French il^public. 

Wall-papers. * See Mural Decoration. 

Walmer, a parish in the Eastern, or St Augustine’s, 
parliamentary division of Kent, England, 2 miles south of 
Deal, with a station on the South-Eastern and Chatham 
Railway. It is a member of the Cinque Port of Sand- 
wich. Walmer Castle, which dates from thO<^|ime of 
Henry VIIL, is the official reridenoeel|l|fc| Lorg^arden 
of the Cinque Ports. The Duke^^||||^l|M then 

Lord Warden, died at the castle in 1862. Since his 
death the post has been held by, amongst others, Lord 
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Sidney, Lord Granville, Mr W. H. Smith, Lord George 
Hamilton, and Lord Salisbury. The Hoyal Marine In- 
firmary has been enlarged. Lower Walmer is a bathing 
resort. Population (1891), 4565 ; (1901), 5248. 

Wftlsalli a municipal, county (1888), and ^mrlia- 
mentary borough and market town of Staffordshire, 
England, 123 miles by rail north-west of London, on a 
tributary stream of the Tame. In 1890 the borough was 
extended. The Science and Art Institute was erected in 
1888. The free library was extended and a museum 
added in 1891. The Grand Theiitre dates from 1890. A 
new cemetery, of 40 acres, was laid out in 1894. An 
arboretum was enlarged to 32 acres in 1891. As public 
recreation grounds there are Heed’s Wood (46 acres) and 
Palfrey Park (8 acres). Walsall was the scene of the 
charitable activities of “Sister Dora” (the late Miss 
Pattison, for many years at the head of the nursing staff 
of the Cottage Hospital), to whom a marble statue by Mr 
F. J. Williamson has been erected in the principal square. 
According to the census of 1891, there were 5684 jteraons 
(1806 females) engaged in the making of harness, which, 
with other leather trades, forms the staple industry, 2403 
in the iron and steel manufacture, and 1447 in manufac- 
tures in mixed metals, and 1914 in coal-mining. 'Phe great 
majority of the horses* bits used in the United Kingdom, 
and a certain proj)ortion of those ust^l in the ITnited States, 
are manufactured in Walsall and Bloxwich, one of its in- 
dustrial suburbs. Area of munici])al and ijarliamentary 
borough, which are coextensive, 7480 acres. Population 
(1891), 71,789; (1901), 86,440. 

Walter.— The name of the Walter family is indis- 
solubly connected with the history of The TinvoK John 
Waltkr (1), the founderof the paper, was born in 1738/9, 
probably in London, and from the death of his father, 
Richard Walter (about 1755/6), until 1781 was engaged 
in a prosperous business as a coal merchant. He played 
a leading part in establishing a Goal Excliange in 
London ; but shortly after 1781, when he began to occupy 
himself solely as an underwriter and Iwic^ime a memlw 
of Lloyd’s, he over-sj)eculat(?d and failed. In 1782 he 
Insight from one Henry Johnson a j»atent for a new 
method of printing from “logotyinss” (/.<?., founts of words 
instead of letters), and made some improvements in it. 
In 1784 he acquired an old printing ofiice in Hlackfriars, 
which formed the nucleus of the Printing-house S(]uaro 
of a later date, and established there his “ Logograjihic 
Office.” At first he only undertook the jirinting of 
VsKiks, but on 1st January 1785, lie started a small 
newspajicr called The Daily Vnivtrml Register ^ wdiich 
on reaching its 940th numlier on 1st January 1788 was 
renamed The Tiims, The printing business develojHid 
and jirosiiered, but the newspii^or at first had a somewhat 
<!he(iuered career (see Eney, 9th ed., vol. xvii. ]>. 41 7). 
In 1789 Mr Walter was tried for a lil»el in it on the 
Duke of York, and was sentenced to a fine of JB50, a 
year’s imprisonment in Newgate, to stand in the jnllory 
for an hour, and to give surety for good behaviour for 
seven years ; and for further liVicls the fine was increased 
by £100, and the imprisonment by a second year. On 
9th March 1791, however, he was lilierated and ])ardoned. 
In 1799 he was again convicted for a technical libel, this 
time on Lord Cowjier. Ho had then given up the 
management of the Imsiness to his eldest son, William, 
and had (1795) retired to Teddington, where he died, 
16th Ne^lpiaber W.13. In 1759 ho had married Frances 
Landen (died 1 whom he had six children. William 

Walter very 80w*|^B up the duties he undertook in 
1795, and in 1803 transferred the sole management of the 
business to his younger brothei^ohn. — John Walter (2) 
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(1776-1847), who really established the great newa- 
jmper of which his father had sown the seed, was born 
23rd February 1776, and was educated at Mertdiant 
Taylors* School and 'J’rinity College, Oxford. About 
1798 he wiis associated with his elder brother in the 
management of his father’s business, and in 1803 l)ecame 
not only sole manager but also editor of The Twies, He 
at once put new life into the paper, lining careful to main- 
tain its independence of jjarty ties, and carried it on 
with great energy and tact. His opjiosition to Pitt in 
1803 resulted in the withdraw’^al by the Government of the 
ap}K>lntment os Printer to the CHistoms which the elder 
Walter had enjoywl siiitio 1787, but no such pressure had 
any effect upon the attitude adopted by The Times, It 
was not till aViout 1810 that John Walter the second 
handed over tlie editorial duties to Sir John Htoddart 
(succeeded in 1816 by Thomas Harnes, and in 1841 by 
Delane, y.'i^), and in the meantime he had organized the 
pajier on the main lines afterwards followed. He revolu- 
tionized its system of news transmission, obtained the 
K'st literary t^ent on the staff, and above all impressed 
U|K)n tho pajier a character of strict anonymity combined 
with the highest standard of accuracy. In 1810 he de- 
feated an attenqit on tlic part of his comiHisitors to stoj) 
the publication of the jmper by striking ; and in 1814 he 
introducenJ steam jirinting machinery (see ?incy, Jirit,^ 
9th ed., vol. xxiii., art. Tyi»o(!1iapiiy), an improvement 
on an invention of a German named Koenig. The 
prosjierity of the paper rapidly increased as the result 
of the energy with which it was conducted. In 1832 Mr 
Walter, who had jmrehased an estate called Iksar WockI, 
in Berkshire (wdiere his son aftiTwiirds built the present 
house), W’as elected to Parliament for that county, and 
retained his seat till 1837. In 1841 ho was returned 
to Parliament for Nottingham, but was unseated next 
year on jietition. He was twice married, and by his 
Bocumd wife, Mar> Smythe, had a family. Tie died in 
London on 28ih July 1847. — John Walter (3) (1818- 
1894), his eldest son, wm born at Printingdiouse Square 
in 1818, and was educated at Eton and Exeter College, 
Oxford, lieing called to the bar in 1847. On leaving 
Oxford he took ])art in the business management of The 
TnneSy and on his father’s death became 8(do manager, 
though he devolved jiart of the work on Afr Mowbray 
Morris. H(j was a man of scholarly tastes and serious 
rciligious views, and his conscientious character had a 
marked influeuco on the tone of tlic ])aper. It was under 
him that the successive imjiroveinents in the jirinting 
machinery at last reached the stege of the “Walter 
Press” in 1809 (s(‘e Ency. Jirit.y vol. xxiii. j>. 707), the 
pioncjcr of modern newspajicr printing-jiresscs. In 1847 
he was clcjcted to Parliament for Nottingham as a 
moderate Lil»eral, and was re-elected in 1852 and in 
1857. In 1859 he was returncid for Berkshire, and 
though defeated in 1 865, was again elected in 1 868, and 
held the seat till ho retired in 1885. Tho history of 
The Times under his proprietorship is referred to else- 
where (see NEW.sPAPBtts). He was twice married, first in 
1842 to Emily Frances Court (died 1 858), and secondly in 
1861 to Flora Macnahb. His eldest son by the first 
marriage, John, was accidentally drowned at Bear Wood 
in 1870; and on Mr Walter’s own death on 3rd 
November 1894 he was succeeded as chief proprietor of 
The Times by Mr Arthur PVaser Walter (born 1846), his 
second sou by the first marriage. 

Waltham, a city of Middlesex county, Massa- 
chusetts, IT.S.A., on the Charles river, and the Boston 
and Maine and the Fitchburg railways, in the eastern 
part of the state. The detached villages, among which 
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the population o! the town was formerly distributed, 
have grown and extended until they have merged into 
an open-built city, irregular in plan and divided into 
seven wards. The chief industries are watch-making 
and textile manufacture. Population (1890), 18,707 ; 
(1900), 23,481, of whom 6695 were foreign-bom. 

Waltham Abbey, or Waltham Holy Cross, a 
parish, urban district, and ancient market town, in the 
Epping, or Western, imrliamentary division of Essex, 
England, on the river Lea. The town lies 13 miles north 
of London by rail. New Goveniinent works were built 
in 1890 at Quinton Hill, half a mile west of the town, 
for the manufacture of cordite. Population of the urban 
district (Waltham Holy Cross) and parish (Waltham 
Abbey) (1891), 6066; (1901), 6547. 

Walton*On«Thame^ a ].iarish of SuiTey, Eng- 
land, 5 miles south-west of Kingston, with a station on 
the London and South-Western Railway. Since 1895 it 
has l)eeu governed by an urban district couTicil. The 
village is a favourite resort of anglers and tourists. 
Population (1891), 7988; (1901), 10,329. 

WaltOn-On-the-NaJCe, a watering-place of 
Essex, England, 20 miles east of Colchester, with a station 
on the Great Eastern Railway. Since 1894 it has been 
governed by an urban district council. The sea wall was 
repaired in 1892 at a cost of £14,000. Population 
of the urban district (Walton-on-the-Nazc) and parish 
(Walton le Soken) (1891), 1586; (1901), 2014. 

WandQbek, a town of the province of Schleswig- 
PTolstcin, Prussia, practically forming a iK)[)uloua suburb 
of Hamburg, of which it lies 3 miles north-east. It is 
Ixist known as the [)lace of residence of Voss and of 
Matthuis Claudius, who here issued (1771-75) the 
memorable \Vand»l)ecker Jioien, There is a monument 
to Claudius outside the towui. Its leading manufac- 
tuivs are spirits, tobacco, oleographs, and other wares. 
Population (1885), 17,760 ; (1900), 27,966. 
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1. Genkuai. Principles. 

I T is not easy to determine whether industrial progress, 
improved organization, the spi'ead of education, or 
mechanical inventions have wrought the greater change in 
^ the military art. War is first and foremost a 

coadHSoBM, movement ; and as such it has been 

considerably afiet^ted by the multiplication of 
good roads, the intrc^uction of steam trans^Kirt, and by 
the e^se wdth which draught animals can be collected. In 
the second place, war is a matter of supply ; and the large 
area of cultivation, the increase of live-stock, the vast trade 
in provisions, |K>uring the foodstuffs of one continent 
into" another, liave done much to lighten the inevitable 
difficulties of a cami»aign. In the third place, war is a 
matter of destruction ; and while the weapons of armies 
liavo l)ecome more i)erfect and more durable, the modem 
substitutes for gunpowder have added largely to their 
destructive capacity. Fourthly, w^ar is not merely a blind 
straggle between mobs of individuals, without guidance or 
coherence, but a conflict of Avell-organized masses, moving 
with a view to intelligent co-operation, acting under tlio 
impulse of a single wdll and directed against a definite 
objective. These masses, however, are seldom so closely 
concentrated tliat the impulse which sets them in motion 
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Wapperm, Ei^ide Oharlas Qu«tav«» 

Baron (1803-1874), Belgian painter, was born at 
Antwerp, 23rd August 1803. After studying at the 
Antwerp Academy under the guidance of Herreyns and 
of Matthieu van Bree, he went to Paris in 1826. The 
Romantic movement was then astir in France, and in 
that vehement struggle towards a new ideal artists and 
jwlitical men were thrown together. Wappers was the 
first Belgian artist to take advantage of this state of 
affairs, and his first exhibited picture, “The Devotion 
of the Burgomaster of Leyden,” appearing at the appro- 
priate moment, had a marvellous success in the Brussels 
Salon of 1830. The picture, although political, was in 
fact a remarkable work, which revolutionized the taste 
of Flemish iminters. Wappers was invited to the Court 
of Brussels, and was favoured ^ith commissions. In 
1832 the city of Antwerp appointed him professor of 
])ainting, and his triumph was com]dete when he ex- 
hibited at the Antwerp Salon of 1834 his masterpiece, 
“ An Episode of the Belgian Revolution of 1830” (Bmssels 
Gallery; see Plate). Ho was subsequently appointed 
painter to the King of the Belgians, and at the death of 
Matthieu van Br<^e he was made director of the Antwerp 
Academy. Of his very numerous works w'e may name 
“Christ Entombed,” “Charles I, taking leave of his 
Children,” “ Charles IX.,” “ Camoens,” “ Peter the Great 
at Saardam,” and “Boccaccio at the Court of Joanna 
<)f Naples.” Louis Philippe gave him a commission to 
]>aint a large picture for the gallery at Versailles, “The 
Defence of Rhodes by the Knights of St John of Jeru- 
salem,” a work finished in 1844, when he received from 
the King of the Belgians the title of baron. After retiring 
from the post of director of the Antwerp Academy, lie 
settled in 1853 in Paris, where he died on the 6th of 
December 1874. 

Seo J. nu .Tari>in. L'Art Flamand. — Camille Lkmonniek. 
Histoire dcs Beaiix Arts e.n Behjiqur, — Ed. F^tis, ‘•Notice sur 
GiiRtave Wappers," Annuairc de V Academic royalc de BelgUjae^ 
1884. 
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can he promptly and easily communicated to each, nor can 
the right objective be selected without some knowledge of 
the enemy’s strength and dispositions. Means of intercom- 
munication, therefore, as well as methods of observation, 
are of great importance ; and with the telegraph, the tele- 
phone, visual signalling, Imlloons, and improved field-glasses, 
the armies of to-day, so far as regards the maintenain'o 
of connexion between different bodies of troops, and tlie 
diffusion, if not the acquiring, of information, are at a 
great advantage compared with those of the middle <^f 
the 19th century. 

War, then, in some respects has been made much 
sinqtler. Annies are easier to move, to feed, and to 
manojuvre. But in other respects this very simplicity has 
made the conduct .of a campaign more difficult. Not 
only is the weajx)!! wielded by the general less clumsy 
and more deadly than heretofore, less fragile and better 
balanced, but it acts witli greater rapidity and has a fur 
wider scope. In a strong and skilful hand it may l»e 
irresistible ; in the grasp of a novice it is worse than 
useless. In former times, when war ws a much slower 
process, and armies were less highly trained, mistakes at 
the outset were not necessarily fatal. Under modern 
conditions, the inexperienced commander will not bo 
granted time in which to (^rrect his deficiencies and gi' ** 
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lumiself and his troops the needful practice. The idea of 
forging generals and soldiers under the hammer of war 
disappeared with the advent of ‘*the nation in arms.” 
It is not too much to say that every state in Europe, 
except Great Britain, can employ the whole of its resources, 
physical, material, and intellectual, at the outset. Mili- 
tary organization has become a science, most carefully 
studied, both by statesmen and soldiers. Its principles, 
as a general rule, have been so thoroughly applied, that 
the moment war is declared the manho^ of the country 
stands ready, armed, organized, and trained to defend 
the frontier. The lessons of history have not been 
neglected. Previous to 1870, in one kingdom only was 
it recognized that intellect and education play a more 
prominent part in war than stamina and courage. Taught 
by the dire disasters of 1806, Prussia set herself to ^s- 
cover the surest means of escaping humiliation for 
the future. The shrewdest of her sons undertook the 
task. The nature of war was analysed until the secrets 
of success and failure wore laid bare ; and on these in- 
vestigations a system of organization and of training 
was built up which, not only from a military, but from 
a political, and even an economical point of view, is the 
most striking product of the 19th century. The key- 
note of this system is that the best brains in the state 
shall be at the service of the war lord. None, therefore, 
but thoroughly competent soldiers are entrusted with the 
responsibility of command; and the education of the 
officer is as thorough, as systematic, and as uniform as the 
education of the lawyer, the diplomatist, and the doctor. 
In all ages the power of intellect has asserted itself in war. 
It was not courage and experience only that made Hannibal, 
Alexander, and Csesar the greatest names of antiquity. 
Napoleon, Wellington, and the Archduke Charles were 
certainly the best educated soldiers of their time ; while 
Lee, Jackson, and Sherman probably know more of war, 
before they made it, than any one else in the United 
States. But it was not until 1866 and 1870 that the 
preponderating influence of the trained mind was made 
manifest. Other wars had shown the value of an educated 
general ; these showed the value of an educated army. It 
is true that Moltke, in mental power and in knowledge, was 
in no wise inferior to the great captains who preceded 
liim ; but the remarkable point of campaigns is that 
so many capable generals had never before been gathered 
together under one flag. No campaigns have been sub- 
mitted to such searching criticism. Never have mistakes 
been more sedulously sought for or more frankly exix)sed. 
And yet, compared with the mistakes of other campaigns, 
even with that of 1815, where hardly a superior officer on 
either side had not seen more battles than Moltke and his 
comrades had seen field-days, they were astonishingly few. 
It is not to be denied that the foes of Prussia were hardly 
worthy of her steel. Yet it may be doubted whether 
either Austria or France ever put two finer armies into 
the field than the army of Bohemia in 1866 and the 
fi'rmy of the Rhine in 1870. Even their generals of 
divisions and brigades had more actual exiwience than 
those who led the German army corps. Compared with 
tile German rank and file, a great part of their non- 
commissioned officers and men were veterans, and veterans 
who had seen much service. Their chief officers were 
practically familiar with the methods of moving, supidy- 
mg, and manoeuvring large masses of troops; their marshals 
were valiant and successful soldiers. And yet the history 
of modem warfare records no defeats so swift and so 
complete as those of KOniggratz and Sedan. The great 
host of Austria was diattered to fragments in seven weeks; 
the French Imperial army was destroyed in seven weeks 
ftnd three days ; and to all intent and purpose the resist- 
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ance they had offered was not much more effective than 
that of a respectable militia. But both the Austrian and 
the French armies were organized and trained under the 
old system. Courage, exj^ierience, and professional pride 
they i^ssessed in abundance. Man for man, in all virile 
qualities, neither officers nor men were inferior to their 
foes. But one thing their generals lacked, and that ivas 
education for war. Strategy was almost a sealed book to 
them ; organization a matter of secondary importance. It 
was no port of their duty, they declared, to train the 
judgment of their subordinates; they were soldiers, and 
not pedagogues. Knowledge of foreign armies and their 
methods they considered useless ; and of war prepared 
and conduct^ on “ business principles ” they had never 
even dreamt. 

The study of war had done far more for Prussia than 
educating its soldiers and producing a sound system of 
organization. It had led to the establishment 
of a sound system of command ; and this system 
proved a marvellous instrument in the hands of 
a great leader. It was leased on the recog- 
nition of three facts : first, that an army cannot be 
effectively controlled by direct orders from one head- 
quarters; second, that the man on the spot is the 
tot judge of the situation ; and third, that intelligent 
co-operation is of infinitely more value than mechanical 
obedience. To explain more fully. In military operations 
space, time, and opportunity are dominant factors. For 
many reasons an army in the field can never be closely 
concentrated, and it is thus impossible for the commander 
to see everything for himself, to detect with his own eyes 
every blunder the enemy may commit, or to communicate 
his orders in such good time that openings shall not be 
lost. Nor can he forecast and provide for every 
contingency, for it is generally the unex|>ected that 
happens : the enemy's blunders cannot be foreseen ; and 
events move with such rapidity that an order an hour old 
is often quite inapplicable to the situation. Moreover, if 
those portions of the army unseen by the commander, 
and not in direct communication with him, were to await 
his orders Ixjfore acting, not only would opportunities bo 
allowed to pass, but other portions of the army, at critical 
moments, might be loft without support. It was under- 
stqp^t^refore, in the Prussian armies of 1866 and 1870, 
thiil^ order was to be blindly obeyed unless the superior 
who issued it was actually present, and therefore cognizant 
of the situation at the time it was received. If this veaa 
not the case, the recipient was to use his own jud^ent, 
and act as he believed his sujwrior would have directed 
him to do had he been aware how matters stood. Again, 
officers not in direct communication with headquartcra 
wore expected not only to watch for and to utilize, on 
their ovn initiative, all oj)portunities of furthering the 
plan of campaign or battle, but, without waiting for 
instnictions, to march to the thunder of the cannon, and 
render prompt assistance wherever it might be required. 
It was long before the system wa% ,|(0frdially accepted, 
even in Germany itself; and it has beeff’^ercely criticized. 
To soldiers whoso one idea of command might be sum- 
marized in the sentence, “I order, you obey,” and in 
whoso eyes unqualified and unthinking obedience was the 
first of virtues, the new teaching appeared subversive of 
all disci^&p and authority. If, they said, subordinatea 
are to jtN^ for themselves whether an order is to be 
executed or n0; if they are to be encouraged to march, 
to attack, or to retreat, on their own volition ; if, in a 
word, each of them is to be considered an independent 
commander, the superior can never be certain, at any 
given moment, where his troops are or what they are 
doimz, and to manoeuvre them as a united whole vdll ba 
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out of the question. Was it likely, they asked, that a 
junior ofSicer left to himself would act as his superior 
would have directed him to act had he himself been 
present? Was it not probable that he would hinder 
rather than further the general plan; and would not 
such untrammelled freedom lead to independent ventures, 
prolific perhaps of personal glory, but absoluteljir 
structive of the harmony of action essential to succelrl 
These dangers, however, had been foreseen; and while 
they wore recognized as real, they were not considered so 
inevitable as to forbid the encouragement of an unfettered 
initiative, nor so formidable as to be insurmountable. 
The first step was to make a clear distinction between 
“orders” and “instructions.” An “order” was to be 
obeyed, instantly and to the letter. “ Instructions ” were 
an expression of the commander’c^ wishes, not to be 
carried out unless they were manifestly practicable. But 
“ orders,” in the technical sense, were not to be issued 
except by an officer actually present with the body 
of troops concerned, and fully aware of the situation; 
otherwise, “instructions” only would be sent. The 
second stop was to train all officers to arrive at correct 
decisions, and so to make certain, so far as possible, that 
subordinates, when left to themselves, would act as their 
superiors would wish them to do. The third step was 
to discourage to the utmost the spirit of rash and selfish 
enterprise. In the German army of to-day the means 
employed to ensure, so far as possible, correct decisions 
are, first, a uniform training in handling troops. Every 
German officer, practically speaking, is educated in the 
same school and taught to s^iiapt his action to the same 
principles. The school is that of the General Staff. The 
principles, few but comprehensive, are those laid down by 
the chief of staff ; and they are disseminated through the 
army by his assistants, the officers of the General Staff, 
whom he himself has educated. Each army corps and 
each division has its own chief of the staff, all of them 
replicas of their teacher ; and no general, so far as possible, 
is appointed even to the command of a brigade unless 
he is thoroughly acquainted with the official principles. 
Instruction is not necessarily given at Berlin. Every 
commander has not passed through the Kriegsakademie, 
or served at headquarters. But at field exercises and 
manoeuvres, at war games and staff rides, thb offieial 
principles, especially those concerned with “orders,* are 
t||e ground-work of all criticism and the touchstone of 
Arery operation. The field exercises, too, are arranged so 
as to afford constant practice, under competent instructors, 
in solving the problems which present themselves in war. 
The second means is a systematic encouragement, from 
the first moment an officer joins his regiment, of the 
spirit of initiative, of independent judgment, and self- 
reliance. Each has his definitive responsibilities, and 
supei^rs are forbidden, in the most stringent terms, to 
infringe on the prerogatives of their subordinates. The 
third means is the enforcement of the strictest discipline, 
and the developxa^t of camaraderie in the highest sense. 
Despite the latitude that is accorded him, absolute and 
punotual obedience to the most trifling “order” is exacted 
from the German officer; while devotion to duty and 
self-sacrifice, exalted to the same level as personal honour, 
and inculcated as the loftiest sentiment by which the 
soldier can be inspired, are trusted to coi|i^teract the 
tendencies of personal ambition. It m|y fie remarked 
that Napoleon at St Helena, in his criticisms of his 
marshals, frequently made use of the significant expres- 
sion that so-and-so failed “because he did not under- 
stand my system.” It is possible that Moltke, the real 
founder of the German system, took those words to heart. 
Be this as it may, he knew not only how to command an 


army, but how to teach an army; how to form skilled 
leaders, strategists and tacticians, men who could plan, 
execute, and instruct; and in this respect he was far 
superior to Napoleon, or indeed to any general of modem 
times. In 1866 the system was not quite perfected; but 
in 1870 there were few German officers who were not 
thoroughly penetrated wil^ the ideas of the chief of the 
staff; few who did not thoroughly understand how to 
interpret, and how to issue, “ orders ” and “ instractions.” 
The benefit to the state was enormous. It is true that 
the initiative of subordinates sometimes degenerated into 
reckless audacity, and critics have dilated on these 
rare instances with ludicrous persistence, forgetting the 
hundreds of others where it was exorcised to the best 
purpose, forgetting the spirit of mutual confidence that 
permeated the whole army, and forgetting, at the same 
time, the deplorable results of centralimtion in the armies 
they overthrew. It is inconceivable that any student of 
war, comparing the conduct of the German, the French, 
and the Austrian generals, should retain even the shadow 
of a prejudice in favour of blind obedience and limited 
responsibility. 

“ To what,” asks the ablest commentator on the Franco- 
German war, “ did the Germans owe their uninterrupted 
triumph ? What was the cause of the constant 
disasters of the French? What new system did 
the Germans put in practice, and what are the 
elements of success of which the French were 
bereft ? That system is, so to speak, official and authori- 
tative amongst the Germans. It is the initiative of the 
subordinate leaders. This quality, which multiplies the 
strength of an army, the Germans have succeeded in 
bringing to something near perfection. It is owing to 
this quality, that in the midst of varying events the 
supreme command pursued its uninterrupted career of 
victory, and succeeded in controlling, almost without a 
check, the intricate mechanism of tlie most powerful army 
that the 19th century has produced. .In executing the 
orders of the supreme command, the subordinate leaders 
not only did over and over again more than was demanded 
of them, but surpassed the highest expectations of their 
superiors, notably at Sedan. It often happened that the 
faults, more or le^ inevitable, of the higher authorities 
were repaired by tlieir subordinates, who thus won for 
them victories which they had not always deserved. In 
a word, the Germans were indebted to the subordinate 
leaders tliat not a single favourable occasion throughout 
the whole campaign was allowed to escape unutilized. The 
French, on the other hand, never even suspected the existence 
of so powerful a factor ; and it is for this reason that they 
met with disasters, even when victory, so to speak, belonged 
to them by every rule of war. Hie faults and omissions 
of the French subordinate leaders are to bo attributed to 
the false conception of the rights and functions of command, 
to the ingrain^ habit of blind and inert obedience, based 
on a principle which allowed no exception, and acting as a 
law, absolute and immutable, in all degrees of the military 
hierarchy. To the viiile energy of the Germans they could 
oppose nothing but impetuous courage. Compensation 
for the more powerful fire of the German artillery was 
found in the superior weapon of the French infantry. 
But to the intelligent, hardy, and even at times somewhat 
reckless initiative of the German subordinate leaders the 
French had nothing to oppose, in the grand as in the 
minor operations, but a deliberate inactivity, always await- 
ing an impulse from above. These were the real causes of 
the numerous reverses and the swift destruction of the 
valiant French army, and therein lies the true secret of 
German strength. Her foes of days to come will have to 
reckon seriouriy with this force, almost elementary in its 



WAR 


manipulation, and prepare themselves in time to meet it. 
Ko well-organized army can afford to dispense with the 
initiative of the subordinate leaders, for it is the detennin- 
ing factor in modem war, and up to the present it has 
b^n monopolized by Germany.” 

That the Prussian system should be imitated, and her 
army deprived of its monopoly of Mgh efficiency, was natu- 
rally inevitable. Every European state has to-day its staff 
college, its intelligence department, its schools of instruc- 
tion, and its courses of field manoeuvres and field firing. 
But* that the full import of the German system has been 
thoroughly realized is very doubtful. So far as the history 
of warfare since the fall of Paris can be regarded as 
evidence, the contrary appears to be the case. In many of 
the campaigns since 1870, brains and system can hardly be 
said to have played the leading part. Individual generals 
have made great names as strategists, as organizers, as 
leaders of men ; but want of foresight, inadequate prepara- 
tion, contempt of the enemy and ignorance of his strength, 
violation of great principles, and indifferent training, both 
of the staff and of the troops, have been too often apparent. 
It is possible that the same faults and deficiencies will 
be conspicuous, unless a knowledge of the real nature of 
war is far more widely diffused than it is at present, in 
the 20th century. It is not quite true that some terrible 
catastrophe is required to bring home to a nation the vast 
importance of military efficiency, and to make all men 
realize in what that efficiency consists. If Jena and 
Auerstadt made the Prussian army of 1870, and Sedan 
the French army of 1900, it is to the writings of Mahan 
that Great Britain owes in large measure the reform 
of her naval deficiencies. His brilliant analysis of th(5 
nature of naval warfare, and his masterly elucidation of 
the great principles of success and failure, have proved 
as effective a tonic as the occupation of Berlin or the fall 
of Paris. 

But before a new conception of war, such as is involved 
in Moltke’s system, can take hold of the instincts of a 
DmcuUi 99 there are many obstacles to be overcome. 

ctthea§w Not the least is a very natural reluctance to 
conception admit that any foreign army is in any way 
better than their own, just as the loyal citizen 
of London, Oliver Goldsmith, believed tliat “ nature never 
exhibited a more magnificent prospect than that seen from 
the top of Ham})Stead Hill.” But the chief arc the 
traditional ideas that intellectual capacity is of far less 
value in the field than the military virtues, courage, 
endurance, and skill at arms, that the problems which 
confront the general are all to be solved by the exorcise of 
ordinary common sense, and that war is a matter of such 
simplicity that it is hardly worth serious study. In a 
lawyer, a doctor, an engineer, in the mates of an Atlantic 
liner, or the officers of a battleship, the public expects 
to find a mastery of their profession, a proved capacity 
hjr conducting it, and a knowledge that is up to 
date. Nor does the ordinary layman venture to inter- 
fere with these acknowledged spjBcialists. As regards 
the military art it is far otherwise. Soldiers are not 
acknowledge as specialists. Few Anglo-Saxons are not 
secretly convinced that with some knowledge of drill 
they would be most formidable rivals to the officers of 
German General Staff, and many of the fiercest 
entics of the professional soldier are in exactly the 
case as lie Austrians of 1866 and the French 
1870. They believe that they possess the mili- 
virtues, that they are fearless, cool, and resolute, 
and they flatter themselves that they are fitted with 
sufficient common sense to enable them to decide 
promptly in critical moments. Nor is it 
w be denied, esp^i^y in a nation of sportsmen, whose 
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familiarity with danger breeds energy and resolution, that 
so far they are perfectly right. They forget, however, 
that common sense, to be a really useful guide to the 
judgment, must be trained common sense, fortified by 
knowledge and increased by practice, and they forget 
that encounters with the enemy are only incidents of a 
caijupai^. When they assume the form of pitched battles 
they are undoubtedly the most important incidents. But 
unless the strategy is sound, unless the preliminary opera- 
tions, such as the concentration on the frontier, the 
measures for protecting the (communications, the arrange- 
ments for fortifying the bases, the marches, the reconnais- 
sances, have been devised and executed in such manner as 
to enable the troops to meet the enemy under the most 
favoumble conditions ; and unless, when the victory has 
been won, the movemttits of the army are so directed as 
to reap the fruits thereof, battles, even if successful, are 
not likely to produce decisive results. But with strategy, 
tliat is, the operations which lead up to battle, and those 
which follow l)attle, the ordinary military virtues are not 
directly concerned, or rather, are much less concerned than 
intellectual capacity and a wide knowledge of war. For 
instance, in the war of 1870, the headquarUers were so far to 
the rear that neither Moltke nor his assistants saw a shot 
fired before the day of Gravelottc, the sixth great battle. 

It would seem, therefore, to have been pei-fectly immaterial 
whether the officers of the headquarters staff possessed a 
su{>erabundancc of the military virtues, or whether they 
were absolutely without them. Yet the skill with which 
they planned the preliminaries was tlie foundation of the 
victories. Had not the general scheme of operations been 
thoroughly sound, the judgment and initiative of the 
sultordinate leaders would assuredly have gone astray. 
But Moltke committed no mistake. Long before war 
had Ixjon declared every })os8ible preparation had been 
made. And these included much more than arrangements 
for rapid mobilizatiun, the assembly of superior numbers 
completely organized, and the establishment of magazines. 
The enemy^s numbers, armaments, riMidiness, and efficiency 
had been submitted to a most searching examination. 
Every possible movement that might be made, however un- 
likely, had l)een foreseen, every possible danger that might 
arise, however remote, discussed and provided against. The 
c(mcentration on the frontier was so devised that not only 
were the troops placed in the l»est position for either 
invasion or defence, but the chance of even a small reverse „ 
was liardly ]x)ssible. Moreover, wlien the ciimpaign opened, 
although lialf a million of men had to be supplied and 
manoeuvred in a hostile country, and, as each victory 
brought about a fresh situation, fourteen army corps, 
every one of them as large as the army with which 
Wellington fought the battle of Quatre Bias, had to be 
given a fresh direction, transferred to other roads pind 
assigned a new objective, the French w(jrc never olfeired 
a real opening from first to last. It is tnie that the 
Germans were HUjierior in numliers; but if it l)e borne 
in mind that exact information was but seldom forth- 
coming, that the movements of these huge masses de- 
jiended on slight indications, and on inferences drawn 
from a knowledge of war, from a knowledge of the 
enemy's leaders, and of the influence on those leaders of 
French public opinion, it will be evident that the successful 
result was the fruit of a sustained intellectual effort of no 
ordinary kind. 

The popular idea that war is a mere matter of brute 
force, redeemed only by valour and discipline, is responsible 
for a greater evil than the complacency of the amateur. 

It blinds both the people and its representatives to their 
bounden duties. War is something more than a mere 
outgrowth of politics. It is a political act, initiated 
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and controlled by the Oovemment, and it is an act of 
which the issues are far more momentous than any other. 
And yet no branch of political science is less studied 
in the Anglo-Saxon communities. That obstacles to a 
mastery of the subject are very numerous it is idle to 
deny. A youthful HohenzoUem can be taught by a 
Moltke ; to train the sovereign people to a proper unto- 
standing of things military is a different matter. Tor 
one thing, it is not easy to find instructora There is no 
standard work on war in the English language, no volume 
of permanent value which deals with the organization, 
maintenance, and employment of armies from the point 
of view of the statesman and the citizen. History, as 
taught at the present day, includes an immense variety of 
subjects, but there is one subject which it has sedulously 
shunned, and that subject is the defence of empires. 
Hardly any well-known political writer, except Spenser 
Wilkinson, appears to have the least inkling that such 
knowledge should be part of the intelloctual equipment 
of every educated man, and no great teaching body has 
yet endeavoured to supply the deficiency. So, in both 
Great Britain and the United States, organization has been 
neglected, efficiency has been taken for granted, and the 
national resources have been either wasted or misused. 
Costly, ill-planned, and ill-conducted enterprises have been 
the inevitable result. 

It is not pretended that if military history were 
thoroughly studied all statesmen would Income Moltkes, 
or that every citizen would be competent to sot 
squadrons in the field. War is above all a 
practical art, and the application of theory to 
practice is not to be taught at a university or to be 
learned by those who have never rubbed shoulders with 
the men in the ranks. But if war were more generally 
and more thoroughly studied, the importance of organiza- 
tion, of training, of education, and of readiness would be 
more generally appreciated; abuses would no longer be 
regarded with lazy tolerance; efficiency would be some- 
ifaLig more than a political catchword, and soldiers would 
be given ample opportunities of becoming masters of 
every detail of their profession. Nor is this all. A 
nation that understood something about war would hardly 
suffer the fantastic tricks which have been played so often 
by the best-meaning statesmen. And statesmen themselves 
would realize that when war is afoot their interference is 
^ worse than useless ; that preparation for defence, whether 
by the multiplication of roads, the construction of railways, 
of arsenals, dockyards, fortresses, is not the smallest of 
their duties ; and lastly, that so far as possible diplomacy 
and strategy should keep step. Each one of these is of far 
greater importance than in the past. In the wars of the 
18th century, English cabinets and Dutch deputies could 
direct strategical operations without bringing ruin on their 
respective countries. The armies of Austria in 1792-95, 
controlled as they were by the Aulic Councils, were more 
formidable in the field than those of the French Eepublic. 
In the campaigns of 1854 and 1859 the plans of Newcastle 
and Napoleon III. worked out to a successful issue ; and 
if Lincoln and Stanton, his Secretary of War, imperilled 
the Union in 1862, they saw the downfall of the Southern 
Confederacy in 1865. But in every case amateur was 
pitted against amateur. The Dutch deputies were hardly 
less incapable of planning or approving a sound plan of 
campaign than Louis XIV. The Aulic Council was not 
more of a marplot than the Committee of Public Safety. 
Newcastle was not a worse strategist than the Tsar 
Nicholas L Napoleon IIL and his c^visers were quite a 
match for the courtier generals at Vienna ; while Lincoln 
and Stanton were not much more ignorant than Jefferson 
Davis. The amateur, however, can no longer expect the 


good fortune to be pitted against foes of a capacity no 
higher than his own. The Gyrations of Continental 
armies will be directed by soldiers of experience whose 
training for war has been incessant, and who will have at 
their command troops in the highest state of efficiency and 
preparation. It is not difficult to imagine, under such 
conditions, with what condign punishment mistakes will 
be visited. Napoleon IH. in 1869 committed as many 
blunders as he ^d in 1870. But the Austrians had no 
Moltke to direct them ; their army corps were commanded 
by men who knew less of generalship than a Prussian 
major, and their armament was inferior. Had they been 
the Austrians of to-day, it is probable that the French and 
the allies would have b^n utterly defeated, And to come 
to more recent campaigns, while American officers have not 
hesitated to declare that if the Spaniards at Santiago had 
been Germans or French, the invasion would have ended in 
disastrous failure, it is impossible to doubt that had the 
Boers of 1899 possessed a staff of trained strategists, they 
would have shaken the British Empire to its foundations. 
The true test of direction of war is the number of mistakes. 
If they were numerous, although the enemy may not have 
been skilful enough to take advantage of them, the outlook 
for the future under the same direction, but against a more 
practised enemy, is anything but bright. 

As regards preparation for defence history supplies 
us with numerous illustrations. The most conspicuous, 
perhaps, is the elaborate series of fortifications 
which were constructed by Vauban for the ' 

defence of France; and there can be no ques- a 9 i 9 ao§. 
tion that Louis XIV., in erecting this mighty 
barrier against invasion, gave proof of statesmanlike 
foresight of no mean order. An instance less familiar, 
perhaps, but even more creditable to the brain which 
conceived it, was Wellington’s preparation of Portugal in 
1809-11. Not only did the impregnable stronghold of 
Torres Vedras, covering Lisbon, and securing for the sea- 
power an open door to the continent of Europe, rise as 
if by magic from the earth, but the whole theatre of war 
was so dealt with that the defending army could operate 
wherever opportunity might offer. No less than twenty 
supply depots were established on different lines of the 
advance. Fortifications protected the principal magazines. 
Bridges were restored and roads improved. Waterways 
were opened up, and flotillas organized; and three 
auxiliary bases were formed on the shores of the Atlantic. 
Again, the famous “quadrilaterals” of Lombardy and 
Rumelia have more thim fulfilled the purpose for which 
they were constructed ; and both Austria and Turkey owe 
much to the fortresses which so long protected their vulner- 
able points. Nor has the neglect of preparation failed 
to exert a powerful effect. Moltke has told us that the 
railway system of Germany before 1870 had been develo]»ed 
without regard to strategical considerations. Yet the fact 
remains tl^t it was far better adapted both for offence 
and defence than those of Austria and France ; and, at 
the same time, it can hardly be denied that the unprovided 
state of the great French fortresses exercised an evil 
influence on French strategy. Both Metz and Strasburg 
were so far from forming strong pivots of manoeuvres, and 
thus aiding the operations of the field armies, that they 
required those armies for their protection ; and the retreat 
on Metz, which removed Bazaine’s army from the direct 
road to Paris and placed it out of touch vrith its support^ 
was mainly due to the unfinished outworks and deficient 
armament of the virgin city. Since 1870 it has been 
recognized that preparation of the theatre of war is one 
of l£e first duties of a Government. Every frontier 
continental Europe is covered by a chain of entrenchca 
camps. The great arsenals are amply fortified and strongly 
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garrisoned. Strategy has as much to say to new railways 
as trade; and the lines of communication, whether by 
TOter or by land, are adequately protected from all hostile 
enterprises. It is to be recognized that the amount of 
preparation must vary with the extent of the frontier and 
^th the character of the foe beyond. For example, to 
make the vast boundaries of the British Empire as secure 
as the eastern marches of France would he a financial 
impossibility and a military folly. Yet this does not 
imply that questions of defence may be postponed until 
war is imminent. Fletna has demonstrated, indeed, that 
hastily-constructed earthworks may be more useful than 
the most formidable citadel But it was only the stupidity 
of the enemy that allowed Plevna to become impregnable. 

We now come to the third point, the im^iortance of 
close concert between strategy and diplomacy. On the 
. continent of Europe they can easily keep pace, 
t§tw§§a for theatre of war is always within easy 
4ipiommcy reach. But when the ocean intervenes between 
Mttd lyro hostile states it is undoubtedly difficult to 
Mttmtegy. ultimatum so that a sufficient armed 

force shall be at hand to enforce it, and it has been said 
in high places that it is practically impossible. The cxpedi< 
tion to Copenhagen in 1807, when the British ultimatum 
was presented by an army of 27,000 men carried on 300 
transports, would appear to traverse this statement. But 
at the beginning of the 20th century an army and a fleet of 
such magnitude could neither be assembled nor despatched 
without the whole world being cognizant. It is thus jjerfectly 
true that an appreciable period of time must elapse between 
the breaking off of n^otiations and the appearance on the 
scene of an invading army. Events may march so fast 
that the statesman’s liand may be forced before the army 
has embarked. But because a powerful blow cannot 
at once ho struck, it by no means follows that the 
delivery or the receipt of an ultimatum should at once 
produce a dangerous situation. Dewey’s brilliant victory 
at Manila lost the greater part of its effect because the 
United States Government was unable to follow up the 
blow by landing a sufiicient force. Exactly the same thing 
occurred in Egypt in 1882. The only resiilts of the 
bombardment of Alexandria were the destruction of the 
city, the massacre of the Christian inhabitants, the en- 
couragement of the rebels, who, when the ships drew off, 
came to the natural conclusion that Great Britain was 
powerless on land. Again, in 1899 the invading Boers 
found the frontiers unfortified and their march opposed 
by an inadequate force. It is essential, then, that when 
hostilities across the sea are to be apprehended, the most 
careful precautions should be taken to ward off the chance 
of an initial disaster. And such precautions are always 
possible. It is hardly conceivable, for instance, that a great 
maritime power, with Cyprus as a place d^armes^ could not 
have placed enough transports behind the fleet to hold a 
sufficient garrison for Alexandria, and thus have saved 
the city from destruction. Nor in the case of a distant 
province being threatened is there the smallest reason 
that the garrison of the province should be exposed to the 
risk of a reverse before it is reinforced. It may even be 
necessary to abandon territory. It will certainly be necessary 
to construct strong places, to secure the lines of communica- 
tion, to establish ample magazines, to organize local forces, 
to assemble a fleet of transports, and to keep a large body 
of troops ready to embark at a moment’s notice. But there 
^8 no reason, except expense, that all this should not be done 
yhectly it becomes clear that war is probable, and that 
It should not be done without attracting public attention. 
In this way strategy may easily keep pace with diplomacy ; 
And aU that is wanted is the exercise of ordinary foresight, 
A careful study of the theatre of war, a knowledge of the 
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enemy’s resources, and a resolute determination, despite 
some temporary inconvenience and the outcry of a thought- 
less public, to give the enemy no chance of claiming first 
blood. The Franco-German war supplies a striking example. 
Moltke’s original intention was to assemble the German 
Minies on the western frontier. The French, he thought, 
inferior in numbers and but half prepared, would probably 
assemble as far back as the Moselle. But, as so often 
happens in war, the enemy did what he was least expected 
to do. Hastily leaving their garrisons, the French regiments 
rushed forward to the Saar. The excitement in Germany 
was great ; and even soldiers of repute, although the 
mobilization of the army was still unfinished, demanded 
that such troops as were available should be hurried 
forward to protect the rich provinces which lie between 
the Saar and Bhino. But the chief of the staff became as 
deaf as he was silent. Not a single company was de- 
spatched to reinforce the slender garrisons of the frontier 
towns; and those garrisons were ordered to retire, de- 
stroying railways and removing rolling-stock, directly the 
enemy should cross the lK)undary. Moltke’s foresight had 
embraced every possible contingency. The action of the 
French, improbable as it was deemed, had still been pro- 
vided against ; and, in accordance with time-tables drawn 
up long beforehand, the German army was disentrained 
on the Bhine instead of on the S^r. Ninety miles 
of German territory were thus laid open to the enemy; 
but the temporary surrender of the border provinces, in 
the opinion of the groat strategist, was a very minor evil 
compared with the disasters, military and political, that 
would liave resulted from an attempt to hold them. 

It is hardly necessary to observe that no civilian minister, 
however deeply he might have studied the art of war, could 
be expected to solve for himself the strategic 
problems which come l)ofore him. In default of ^ 

practical knowledge, it would be as impossible for 
him to decide where garrisons should bo stationed, 
what fortifications were necessary, what roads should be 
constructed, or how the lines of communication should be 
protected, as to frame a plan of cami)aign for the invasion 
of a hostile state. His foresight, his prevision of the acci- 
dents inevitable in war, would necessarily be far inferior 
to those of men who had spent their lives in applying 
strategical principles to concrete coses ; and it is exceed- 
ingly unlikely that he would be as prolific of strategical 
expedients as those familiar with their employment. 
Nevertheless, although he would be more or less bound 
by exiK?rt advice, and although ho might be aware that 
the attempt to control military operations, even so far 
as regards the preliminaries of a campaign, is a most 
dangerous proceeding, yet a knowledge of war could 
hardly fail to Serve him in good stead. Arnold, in his 
Lectures rni M(dem History^ puts the matter clearly : 
“There must be a point up to which an unprofessional 
judgment of a professional subject may not only be 
competent but of high authority, although beyond that 
point it cannot venture without presumption and folly. 
The distinction seems to lie originally in the difference 
between the power of doing a thing and that of i)erceiving 
whether it is well done or not. ‘He who lives in the 
house,’ says Aristotle, ‘is a better judge of its being a 
good or one than the builder of it. He can tell not 
only whether the bouse is good or bad, but wherein its 
defects consist ; he can say to the builder, “ This chimney 
smokes, or has a bad draught ”; or “ This arrangement of the 
rooms is inconvenient,” and yet he may be quite unable to 
cure the chimney, or to draw out a plan for his rooms 
which should suit him better. Nay, sometimes he ^n 
even see where the fault is which has caused the mischief, 
and yet he may not practically know how to remedy 
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Following up this principle, it would appear that what we 
understand least in the profession of another is the detail 
of his practice. We may appreciate his object, we may 
see where he has missed it, or where he is pursuing it ill ; 
nay, may understand generally the method of setting 
about it, but we fail in the minute details. . . . But in 
proportion as we recede from those details to more general 
points, first, as to what is generally called strategjr, that is 
to say, the directing the movements of an army with a 
view to the accomplishment of the object of the campaign, 
in that proportion general knowledge and power of mind 
come into play, and an unprofessional person may with- 
out blame speak or write on military subjects, and may 
judge of them sufficiently.” Applying this wise rule to 
statecraft, the point where civilkn control of mili- 
tary operations becomes presumptuous, as well as the 
extent of that control, may 1^ easily defined. In 
the first place, to frame a sound strategical plan, 
whether for defence or invasion, requires not only an 
intimate acquaintance with innumerable details of which 
only a professional soldier can really judge, such as 
methods of supply and transport, the use of fortifications, 
the effects of climate, the maintenance of the lines of 
communication, the value of positions, the management of 
marches, the morale^ armament, organization, tactics and 
resources of the opposing forces, but an intimate acquaint- 
ance with the principles and stratagems of war. It is 
here that the amateur strategist fails. He may have read 
enough to give him a good knowledge of principles, but 
he has no knowledge of the practical difficulties of war, 
and his criticism, as a general rule, is consequently of 
little value. All in war is simple, but the simple is most 
difficult ; and how difficult only those who have made it, 
who have witnessed with their own eyes the turmoil, the 
confusion, the friction which even in the best armies 
attend the most ordinary operation, are in a position to 
understand. Even a theoretical acquaintance, derived from 
historical study, of the practical difficulties is insufficient. 
Unless he who prepares a strategical plan has before his 
mind’s eye a clear picture of all military operations, of 
marching, quartering, supply, entraining and disentraining, 
embarkation and disembarlmtion, and a personal know- 
ledge of the difficulties which attend on war, his work will 
be of little value. It is essential, t(x), tliat he should 
have a thorough knowledge of both officers and men, of the 
peculiar characteristics of the army, and of the system on 
which it works, of its strong points and its weak. A German, 
suddenly placed in command of British soldiers, would be 
much at sea, and vice versd. Every army has an indi- 
viduality of its own. It is a living organism, of a very 
sensitive temper, and it can neither be properly controlled 
nor efficiently directed except by those who are in full 
sympathy with its every impulse. 

It would appear, then, that while a statesman may ho 
competent to appreciate the general principles of the pro- 
jects of operations laid before him, he should never attemjit 
to frame a project for himself. Still less, when once he 
has approved of a plan of campaign, should he attempt to 
limit the number of troops to be employed, or to assign 
the ]K)sition of the necessary detachments. Nevertheless, 
a knowledge of war may still be exceedingly useful to 
him. A Minister of War cannot divest himself of his 
responsibility for the conduct of military operations. In 
the first place, he is directly responsible that plans of 
campaign to meet every possible contingency are worked 
out in time of peace. In the second pl^, he is directly 
re8iK)naible that the advice on which he acts should be the 
best procurable. It is essential, therefore, that he should 
be capable of forlning an independent opinion on the 
merits of the military projects which may be submitted to 


him, and also on the merits of those who have to execute 
them. Pitt knew enough of war and men to select Wolfe 
for the command in Canada. Canning and Castlereagh, in 
spite of the opposition of the king, sent Wellington, one of 
the youngest of the lieutenant-generals, to hold Portugal 
against the French. The French Directory had sufficient 
sense to accept Napoleon’s project for the campaign of 
Italy in 1796. In the third place, strategy cannot 
move altogether untrammelled by politics and finance. 
But political and financial considerations may not present 
themselves in quite the same light to the soldier as to the 
statesman, and the latter is bound to make certain that 
they have received due attention. If, however, modifica- 
tions are necessary, they should be m^e before the plan 
of campaign is finally approved; and in any case the 
purely military considerations should be most carefully 
weighed. It should be remembered that an unfavourable 
political situation is best redeemed by a decisive victory, 
while a reverse will do more to shake confidence in the 
Government than even the temporary surrender of some 
portion of the national domains. “Be sure before striking” 
and Beculer pour mieux sauter are both admirable maxims; 
but their practical application requires a thorough apprecia- 
tion of the true principles of vm.r, and a very large degree 
of moral courage, both in the soldier who suggests and in 
the statesman who approves. If, however, the soldier and 
the statesman are supported by an enlightened public, 
sufficiently acquainted with war to realize that patience is to 
be preferred to precipitation, that retreat, though inglorious, 
is not necessarily humiliating, their task is very consider- 
ably lightened. Nothing is more significant than a com- 
parison between the Paris press in 1870 and the Confederate 
press in 1864. In the one case, oven after the disastrous 
results of the first encounters had proved the superior 
strength and readiness of the enemy, the French people, with 
all the heat of presumptuous ignorance, cried out for more 
battles, for an immediate offensive, for a desperate defence 
of the frontier provinces. So fierce was their clamour that 
both the generals and the Government hesitated, until it was 
too late, to advise the retreat of Bazaine’s army ; and 
when that army had been cut off at Metz, the pressure 
of public opinion was so great that the last reserve 
of France was despatched to Sedan on one of the 
maddest enterprises ever undertaken by a civilized state. 
In 1864, on the other hand, while Leo in Virginia and 
Johnston in the west were retreating from position to 
position, and the huge hosts of the Union were gradually 
converging on the very heart of the Confederacy, the 
Southern press, aware tliat every backward step made the 
Federal task more difficult, had nothing but praise for the 
caution which controlled the movements of their armies. 
But the Southern press, in three crowded years of conflict^ 
had learned something of war. In 1866 and 1870 the 
German press was so carefully muzzled that even had 
there been occasion it could have done nothing to pre- 
judice public opinion. Thus both the sovereign and the 
generals were backed by the popular support that they so 
richly merited ; but it may be remarked that the relations 
between the army and the Government were characterized 
by a harmony which has been seldom seen. The old 
king, in his dual capacity as head of the state and com- 
mander-in-chief, had the last word to say, not only in the 
selection of the superior officers, but in approving every 
important operation. With an adviser like Moltke at 
his elbow, it might appear that these were mere matters 
of form. Moltke, however, assures us that the king was 
by no means a fi^rehead. Although most careful not to 
assert his authority in a way that would embarrass his 
chief of staff, and always ready to yield his own judgment 
to sound .reasons, he express^ nevertheless, a perfectly 
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independent opinion on every proposal placed before him, 
and on very many occasions made most useful suggestions, 
^d at the same time, while systematically refraining from 
aU interference after military operations had once begun, 
he never permitted military considerations to override the 
demands of policy. In 1866, when it was manifestly of 
the first importance, from a military point of view, that 
the Prussian army should be concentrated in a position 
which would enable it to cross the border immediately war 
was declared, the political situation was so strained that 
it was even more important to prevent the enemy from 
setting foot at any single point on Prussian territory. The 
army, in consequence, was dispersed instead of being con- 
centrated, and the ultimate offensive became a difficult 
and hazardous operation. It is true that the king was 
an able and experienced soldier. Nevertheless, the wise 
restraint he displayed in the course of two great 
campaigns, as well as the skill with which he adjusted 
conflicting factors, are an admirable example of judicious 
statesmanship. And such statesmanship is not merely a 
valuable aid to the military chiefs, but it is imperatively 
demanded by the nature of great wars. Cam|)aigns arc 
not likely to be prolonged. Space has been annihilated 
by steam; and it was space that was the real cause of 
such weary struggles as the war in the Peninsula or that of 
Secession in America. Troops are so easily transported 
and fed by means of railways and steamers, and organiza- 
tion is so perfect, that, as a general rule, far larger numbers 
will be assembled for the initial encounters than heretofore. 
There will be more in front and fewer in rear ; and the 
first battles, therefore, have assumed a new importance. 
In fact, unless one side has been completely surprised, and 
merely fights to gain time, they may be as decisive of 
the war as Jena, Eckmiihl, or Waterloo. It is therefore 
of the utmost importance that when once the plan of 
campaign has been approved, the military chiefs upon the 
spot should be given an absolutely free hand. 

The duration of a campaign is largely affected by 
the deadly properties of modern firearms. It is true 
that the losses in battle are relatively less than 
in the days of Brown Bess and the smooth- 
in. ^ cannon, and almost insignificant when com- 

pared with the fearful carnage wrought by 
sword and s})oar. The reason is simple. A battlefield 
in the old days, except at close quarters, was a compara- 
tively safe locality, and the greater part of the troops 
engaged were seldom exposed for a long time together to 
a hot and continuous fire. To-day death has a far wider 
range, and the strain on the nerves is consequently far 
more severe. Demoralization, therefore, sets in at an 
earlier period, and it is more complete. "V^en troops once 
realize their inferiority, they can no longer be depended 
on. If attacking, they refuse to advance; if defending, 
they abandon all hope of resistance. It is not the losses 
they have actually suffered, but those that they ex^x^ct to 
Buffer, that affect them. The ordeal of facing the hail of 
modem fire tells so heavily on ordinary flesh and blood 
that those who have been hotly engaged, if casualties have 
been very numerous, will seldom be brought to fight again, 
except on the defensive, the same day, or even the same 
month. There is no bringing up men again and again 
to the attack, as in the ^ys of Napoleon ; and unless 
discipline and national spirit are of superior quality, 
Unless even the private soldier is animated by something 
higher than the mere habit of mechanical obedience, 
panic, shirking, and wholesale surrender will be the 
ordinary features of a camiMtign. These phenomena made 
themselves apparent, though in a less degree, as long ago 
w the War of Secession, when the weapon of the 
infantry was the muzzle -loading rifle, firing at most 
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two rounds a minute, and when the projectiles of the 
artillery were hardly more destructive than the stone shot 
of Mons Meg. ^ With the magazine rifle, macliine guns, 
shrapnel, and high explosives, riiey have become more pro- 
nounced than even at Vionville or Plevna. “ The retreat 
of the 38th (Prussian) Brigade,” writes Captain Koenig, an 
eye-witness of the former battle, “ forais the most avriul 
drama of the great war. It had lost 53 per cent, of its 
strength, and the proportion of killed to wounded was as 3 
to 4. Strong men collapsed inanimate. ... I saw men ciy 
like children, others fell prone without a sound ; in most 
the need of water thrust forth all other instincts; the body 
demanded its rights. * Water, water, ^ was the only intel- 
ligible cry that broke from those moving phantoms. The 
enemy^B load poured like hail upon the wretclied remnant 
of the brigade ; yet they moved only slowly to the rear, 
their heads bent in utter weariness ; their features distorted 
under the thick dust that liad gathered on faces dripping 
with sweat. The strain was beyond endurance. The 
soldier was no longer a receptive being ; lie was oblivious 
of everything, great or small. His comrades or his 
superiors he no longer recognized ; and yet he was the 
same man who but a short time before had marched 
across the battlefield shouting his marching chorus. A 
few active squadrons, and not a man would have escaped I 
Only he who has seen men in such circumstances, and 
observed their bearing, knows the dreadful imprint that 
their features leave upon the memory. Madness is there, 
the madness that arises from bodily cxliaustion combined 
with the most abject terror. ... 1 do not shrink,” he 
adds, “from confessing that the fire of Mars-la-Tour 
affected my nerves for months.” 

If such are the results of ill-success, a whole army 
might be reduced to the condition of the 38th Brigade in 
the first month of the campaign, and it is thus perfectly 
clear that some small mistake in conduct, some trifling 
deficiency in preparation, an ill-conceived order, or a few 
hours' delay in bringing up a reinforcement, may have the 
most terrible consequences. That mistakes can be wholly 
avoided is to exixjct too much. But the state has every 
right to demand that to make our preparations complete, 
to ensure skilful leading, close co-o(K*Tation, and resolute 
action, neither by statesman nor soldier should thought, 
labour, or expense be sj>arcd. 

The importance, nay the necessity, that the people, as a 
governing body, should keep as watchful an eye on its 
armed forces and the national defences as on dij>lomacy 
or legislation is fully realized, naturally enough, only by 
those nations whose instincts of self i>re8ervation, by reason 
of the configumtion of their frontiers or their political 
situation, arc strongly developed. So remote is 
the pro8i)ect that either British or American 
soldiers may suddenly be called ui)on to confront font. 
the trained liosts of continental Europe, that the 
efficiency of the army has comiiaratively little interest for 
the nation at large. Yet even to these maritime empires 
an efficient army is of the first necessity. Their land 
frontiers arc vulnerable. They may have to deal with 
reMlion, and a navy is not all-powerful, even for the 
defence of coasts and commerce. It can protect, but it can- 
not destroy. Without the help of an army, it can neither 
complete the ruin of the enemy's fleet nor prevent its 
resuscitation. It can ward off attack, but counter-attack 
is beyond its s(‘ope. Without the help of an army it can 
hardly force a hostile Power to ask for terms. Exhaustion 
is the object of its warfare ; but exhaustion, unless acceler- 
ated by crushing blows, is an exceedingly slow j)roces8. In 
the spring of 1861 the blockade was established along the 
coasts of the Southern Confederacy, and maintained with 
increasing stringency from month to month. Yet it was 
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not till the spring of 1865 that the colours of the Union 
‘floated from the capitol of Richmond, and it was the army 
which placed them there. A state, then, which should rely 
on naval strength alone, could look forward to no other 
than a protracted war, and a protracted war between two 
great Powers is antagonistic to the interests of the civilized 
world. With the nations armed to the teeth, and dominated 
to a greater or smaller extent by a militant spirit ; with 
commerce and finance dependent for health and security on 
universal peace, foreign intervention is a mere question of 
time. Nor would public opinion, either in Great Britain or 
America, be content with a purely defensive policy, even if 
euch policy were practicable. Putting aside the te^um and 
the dangers of an interminable campaign, the national pride 
would never be brought to confess that it was incapable 
of the same resolute effort as much smaller communities. 
“ An army, and a strong army,” would be the general cry. 
Nor would such an army be difficult to create. Enormous 
numbers would not bo needed. An army supported by an 
invincible navy possesses a strength which is out of all 
proportion to its size. Even to those who rely on the big 
battalions and huge fortresses, the amphibious power of a 
great maritime state, if intelligently directed, may be a 
most formidable menace ; while to the state itself it is an 
extraordinary security. The history of Great Britain is 
one long illustration. Captain Mahan points out that 
there are always dominant positions, outside the frontiers 
of a maritime state, which, in the interests of commerce, 
as well as of supremacy at sea, should never be allowed 
to pass into the possession of a powerful neighbour. 
Great Britain, always dependent for her ''prosperity on 
narrow seas, has long been familiar ‘with the importance 
of the positions that command these waterways. In one 
respect at least her policy has been consistent She has 
spared no effort to secure such positions for herself, or, if 
that has been impracticable, at least to draw their teeth. 
Gibraltar, Malta, St Lucia, Aden, Egypt, Cyprus are con- 
spicuous instances; but above all stands Antwerp. In 
perhaps the most original passage of Alison’s monumental 
work the constant influence of Antwerp on the destinies of 
the United Kingdom is vividly portrayed. “Nature has 
framed the Scheldt to be the rival of the Thames. Flowing 
through a country excelling oven the midland counties of 
England in wealth and resources, adjoining cities equal to 
any in Europe in arts and commerce ; the artery at once 
of Flanders and Holland, of Brabant and Luxembourg, it 
is fitted to be the great organ of communication between 
the fertile fields and rich manufacturing towns of the 
Low Countries and other maritime states of the world.” 
Antwerp, moreover, the key of the great estuary, is eminently 
adapted for the establishment of a vast naval arsenal, such 
as it became under Philip IL of S^iain and again under 
the First Napoleon. “It is the point,” continues the 
historian, “from which in every age the independence of 
these kingdoms has been seriously menaced. Sensible of 
her danger, it had been Ae fixed policy of Great Britain 
for centuries to prevent this formidable outwork from 
falling into the hands of her enemies, and the best days of 
her hbtory are chiefly occupied with the struggle to ward 
off such a disaster.* In ascribing, however, every great 
war in which Groat Britain has been engaged to this cause 
alone he has gone too far. The security of India has been 
a motive of equal strength. Nevei^eless, it was to 
protect Antwerp from the French that Charles H. sided 
with the Dutch in 1670; that Anne declared war on 
Louis XIV. in 1704 ; that Chatham supported Prussia in 
1742 ; that Pitt, fifty years later, took up arms against the 
Revolution. 

The trophies of the British army in the great war with 
France were characteristic of the amphibious power. The 


troops tookmore battleships than colours, and almost asmany 
navsJ arsenals as land fortresses. Many were the blows l^ey 
struck at the maritime strength of France and her allies; but 
had the expedition which landed on the Isle of Walcheren in 
1 809 been as vigorously conducted as it was wisely conceived, 
it would have fit Napoleon far harder than even 
the seizure of the Danish fleet at Copenhagen, ^ctiaaa of 
The great dockyard that the emperor had con- umvmi sad 
struck on the Scheldt held the nucleus of a 
powerful fleet Eight line-of-battle ships and ten 
frigates lay in mid channel. Twenty vessels of different 
classes were on the slips, and in the magazines and store- 
houses had been accumulated sufficient material to equip 
all these and twenty more. The destruction of Antwerp— 
and for a full week it was at Lord Chatham’s mercy — 
would have freed scores of British frigates to protect 
British commerce ; Wellington, in his great campaign of 
1813, could not have had to complain that, for the first 
time, the communication by sea of a British army was 
insecure ; the Americans, in the war which broke out in 
1812, would have been more vigorously opposed; and 
Napoleon, who, while Antwerp was his, never altogether 
abandoned hope of overmastering Great Britain on her own 
element, might, on his own confession, have relinquished 
the useless struggle with the great sea Power. The ex- 
pedition failed, and failed disastrously. But for all that, 
fulfilling as it did the great maxim that the naval strength 
of the enemy should be the first objective of the forces 
of the maritime power, both by land and sea, it was a 
strategical stroke of the highest order. 

The predominant part played by the army under 
Wellington in Spain and Belgium has tended to obscure the 
principle that governed its employment in the war of 
1793-1816. The army, in the opinion of the country, was 
first and foremost the auxiliary of the fleet ; and only when 
the naval strength of the enemy had been destroyed was it 
used in the ordinary manner, t.e., in the invasion of the 
hostile territory and in lending aid to the forces of 
confederate Powers. Events proved that these principles 
were absolutely sound. It was not in the narrow seas 
alone that the army rendered good service to the navy. 
Depriving France of her colonies, occupying her ports in 
foreign waters, ousting her from commanding posts along 
the trade routes, it contributed not only to her exhaustion, 
but to the protection of British commerce and to the 
permanent establishment of maritime supremacy. Few of 
these operations are of sufficient magnitude to attract much 
notice from the ordinary historian, yet it is impossible to 
overrate their effect. To the possession of the dominant 
positions that were captured by the army, Great Britain, 
in no small degree, is indebted for the present security of 
her vast dominions. The keynote of the fierce struggle 
with the French Empire was the possession of India. 
Before he became First Consul, Napoleon had realized that 
India was the throne of Asia ; that whoever should sit on 
that throne, master of the commerce of the East, of the 
richest and most natural market for the products of the 
West, and of the hardiest and most enlightened nations of 
the golden hemisphere, would be master of more than half 
the globe. But his prescience was not surer than the 
instinct of the British people. Vague and shadowy indeed 
were their dreams of empire, yet the presentiment of futures 
greatness, based on the foothold they had already gained 
in Hindustan, seems always to have controUed the 
national policy. They knew as well as Napoleon that 
Malta and Egypt, to use his own phrase, were merely the 
outworks of their stronghold in the l^t; and that if 
those outworks fell into the hands of France, a great 
army of warlike Mahommedans, led by French funerals, 
stiffened by a French army corps, and gathering impetus 
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from the accession of every tribe it passed through, might 
march unopposed across the Indus. So, from first to 
last, the least threat agunst Elgypt and Malta sufficed to 
awaken their apprehensions ; and in their knowledge that 
India was the iiltimate objective of all his schemes is to be 
found the explanation of the stubbornness with which they 
fought Napoleon. It is not to be denied that in thwart- 
ing the ambition of their mighty rival, or perhaps in 
furthering their own, the navy was the chief instrument ; 
but in thrusting the French from Egypt, in adding Ceylon, 
Mauritius, and CapeX^olony to the outworks, the army, 
small as it was then, comimi^ with the great hosts of the 
Continent, did much both for the making and the security 
of the British Empire. 

But the scope of the military operations of a maritime 
state is by no moans limited to the capture of colonies, 
naval arsenals, and coaling-stations. Timely diversions, 
by attracting a large portion of the enemy’s fighting 
strength on the mainland, may give valuable aid to the 
armies of an ally. The Peninsular war is a conspicuous 
example. According to Napoleon, the necessity of main- 
taining his grip on Spain deprived him of 180,000 good 
soldiers during the disastrous camimign of 1813; and 
those soldiers, who would have made Dresden a decisive 
instead of a barren victory, were held fast by Wellington. 
Again, it was the news of Vittoria that made it useless 
for the emperor to propose tenns of peace, and so escape 
from the coils tliat strangled him at Leipzig. 

Nor is the reinforcement supplied by a small army liased 
upon the sea to be despised. In 1793 a British contingent 
under the duke of York formed jiart of the allied forc(»s 
which, had the British Government forborne to interfere, 
would in all probability have captured Paris. Twenty- 
two yetirs later, under wiser auspices, another contingent, 
although numlwring no more than 30,000 men, took a 
decisive ])art in the war of nations, and the blunders of the 
older generation were more tlian repaired at Waterloo. 
Nevertheless, the strength of the am])hibious power has 
been more effectively di8])layed than in the cainjiaign of 
1815. Intervention at the most critical jieriod of a war 
has ])roduced greater results than the provision of a 
contingent at the outset. In 1782 the disembarkation 
of a French army on the Virginia Peninsula established 
the independence of the United States ; and in 1878, when 
the Russian invaders were already in sight of Constanti- 
nople, the arrival of the British fleet in the Dardanelles, 
following the mobilization of an expeditionary force, at 
once arrested their further j>rogress. Had the British 
Cabinet of 1807 realized the preponderating strength 
which even a small army, if rightly used, draws from the 
command of the sea, the campaign of Eylau would in all 
probability have been as disastrous to Napoleon as that of 
Leipzig. The presence of 20,000 men at the great battle 
would have surely turned the scale in favour of the allies. 
Yet, although the men were available, although a few 
montlis later 27,000 were assembled in the Baltic for the 
coercion of Denmark, his Majesty’s ministers, forgetful of 
Marlborough’s glories, were so imbued with the idea that 
the British army was too insignificant to take part in a 
Continental war, that the opportunity was let slip. It is 
a sufficiently remarkable fact that the successive Govern- 
ments of that era, although they realized very clearly that 
the first duty of the army was to support the operations 
and complete the triumph of the navy, never seemed to 
have gras|)ed the principles which should have controlled 
its use when the command of the sea had l)een attained. 
The march of the Allies on Piuris, in 1793, was brought to 
a standstill because the British Cabinet considered that 
the contingent would be better employed in besieging 
Dunkirk. After the failure of the expedition under 
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Sir John Moore to achieve the impossible, and in con- 
junction with the Spaniards drive ^e French from the 
Peninsula, the ministry abandoned all idea of intervention 
on the main theatre, although, as we have seen, had such 
intervention been well-timed, it might easily have changed 
the current of events. It is true that when the main 
theatre is occupied by huge armies, as was the case during 
the whole of the Napoleonic conflict, the value of a com- 
paratively small force, however sudden its appearance, is 
by no means easily realized. For instance, it would seem 
at first sight that a British contingent of 100,000 men 
would bo almost lost amid the millions that would take 
part in the decisive conflicts of a European war. It is 
remembered, however, that with enormous masses of men 
the difficulties of supply are very great. Steam has done 
much to lighten them, and the numbers at the point of 
collision will bo far greater than it was possible to assemble 
in the days of Naj)oleon. Nevertheless, the lines of com- 
munication, esi)ecially railways, will require more men to 
guard them than heretofore, for they are far more vulner- 
able. The longer, therefore, the lines of communication, 
the smaller the numl)ers on the field of battle. Moreover, 
the great hosts of the Continent, not only for convenience 
of supply, but for convenience of manoeuvre, will deploy 
several armies on a broad front. At some one point, then, 
a reinforcement of even one or two army corps might turn 
the scale. 

The objections, however, to intervention of this character 
are numerous, lletwoen allied armies, es]»ecially if one is 
far larger than the other, there is certain to be 
friction, as was the case in the Crimofi; and 
the question of supply is not easily settled. If, 
however, the decisive point is near the coast, 
m in tlie campaign of Eylau, the army of the maritime 
j)ower, j> 088 essing its own hise, can render effective aid 
without embarrassment either to itself or its ally. But, 
under all other conditions, independent operations of a 
secondary nature are distinctly to be }>ref erred. Such waa 
clearly the opinion of the British ministries during the 
war with France. They recognized that by giving vitality 
and backbone to popular risings even a small army might 
create useful diversions. But their idea of a diversion was 
a series of isolated efforts, made at far distant points ; and 
even so late as 1813, they were oblivious of the self- 
evident facts that for a diversion to be really effective it 
must be niaile in such strength as to constitute a serious 
threat, and that it should be directed against some vital 
l)oint. Fortunately for Europe, Wellington forowiw that 
the permanent occuj>ation of Portugal, and the presence 
of a British army in close proximity to the southern 
frontier of France, would be a menace which it would bo 
imjK)ssible for Napolccm to disrcjgard. Yet with what 
difficulty he inducted the Government to adopt his views, 
and how lukewarm was their 8Ui)port, is exposed in the 
many volumes of his despatches. In all history there are 
few more glaring instances of mcomi)etent statesmanship 
than the proposal of the Gabinet of 1813, at the moment 
Wellington was contemplating the campaign that was 
to expel the French from SjMiin, and was asking for 
more men, more money, and more material, to detach a 
large force in the vague hoi)e of exciting a revolution in 
southern Italy. Whether the improvement in communi- 
cations, as well as the increase in the size of armies, have 
not greatly weakened the value of diversions on the main- 
land, it is difficult to say. Railways may enable tlie 
defender to concentrate his forces so rapidly that even the 
landing may be opposed, and with the enormous num1)ers 
at his command he may well Iks able to sjwire a consider- 
able force from the main theatre. It is j> 08 sible to conceive 
that a small army, even if it completed its embarkation,, 

S. IX. — 94 



WAR 


746 

izught find itfidtf shut up in an entrenched position by a force 
little larger fibiLTi itself. If, however, the diversion were 
made at a crisis of the campaign, the sudden appearance 
of a new army might be decisive of the war. Otherwise, 
the army would probably do more good if it refrained from 
lanrling and confined itself to throats. 8o long as it was 
hidden by the horizon, it would be invested with the terrors 
cf the unknown. The enemy’s knowledge that at any 
moment a well-equipped force, supported by a powerful 
fleet, might suddenly descend upon some prosperous port 
or important arsenal, would compel him to maintain large 
garrisons along the whole seaboaxfl. The strength of these 
garrisons, in 8^ probability, would bo much larger in the 
aggregate tlian the force which menaced them, and the 
latter would thus exercise a far greater disintegrating 
effect on the enemy’s anned strength than by adding a few 
thousand men to the hosts of its ally. On ^catres of war 
which are only thinly populated or half civilized, a descent 
from the sea might easily produce a complete change in the 
situation. The occupation of Plevna, in close proximity 
to the Kussian line of communications and to the single 
bridge across the Danube, brought the llussian advance 
through Bulgaria to a sudden stop, and relieved all pressure 
on Turkey proper. The deadlock which ensued is sugges- 
tive. Let us suppose that the invaders’ line of communi- 
cations had been a railway, and Plevna situated near the 
coast. Supplied from the sea, with unlimited facilities for 
reinforcement, Osman’s ring of earthworks would have 
been absolutely impregnable; and had the ring been 
pushed so far inland as to secure scojie for offensive action, 
the Russians, in all human probability, would never have 
crossed the Balkans. It is perfectly possible, then, that if 
an army lands within reach of a precarious line of com- 
munications it may compel the enemy, although far 
superior in numbers, to renounce all enteqnises against 
distant points. 

Railways in war are good servants, but bad masters. In 
some resi)ects they are far suiierior to a network of high- 
roads. Two trains will sui)ply the daily needs 
of 100,000 men several hundired miles distant 
from their base. But the road-bed is easily destroyed; 
the convoy system is impracticable, and the regular course 
of traffic is susceptible to the slightest threat. Bo, when 
railways l)ecome the principal factors, as when an army 
finds itself dependent on a long and exj)osed lino, a 
powerful aggressive combination becomes a matter of the 
utmost difficulty. The whole attention of the commander 
will be given to the security of his supplies, and even if 
he is not thrown on the defensive by the enemy’s activity, 
his liberty of action will be exceedingly circumscribed. 
The relative values of the different kinds of communica- 
tions have a most important bearing on the art of war. 
A groat waterway, such as the Nile, the Mississippi, the 
Danube, or the Ganges, is safer and surer than a railway. 
But railways are far more numerous than navigable rivers, 
and a series of parallel lines is thus a better means of 
suppl 3 dng a large army. But neither railways 
« linVo/* waterways as lines of supply or of operation 
opmfloa, ^ compared with the sea. Before the 

war of 1870, for instance, a study of the French 
railway system enabled Moltke to forecast, with absolute 
accuracy, the direction of Napoleon’s advance, the distribu- 
tion of his forces, and the extent of front that they would 
occupy. In a war, therefore, between two Continental 
powers, the staff on either side would have no difficulty in 
detennlning the line of attack ; the locality for concentra- 
tion would be at once made clear; and as the carrying 
capacity of all railways is well known, the numbers that 
would be encountered at any one point along the front 
might be easily calculated. But if the enemy’s army, 


supported by a powerful fleet, were to advance across blue 
water, the case would be very different. Its movements 
would be veiled in the most complete secrecy. It would 
be impossible to do more than guess at its objective. It 
might strike at any point along hundreds of miles of coast, 
or it might shift from one point to another, i)erhap8 far 
distant, in absolute security ; it could bewilder the enemy 
with feints, and cause him to disixsrse his forces over the 
whole sea-board. Suri)rise and freedom of movement aro 
pre-eminently the weapons of the power that commands 
the sea. Witness the War of Secession. McClellan, in 
1862, by the adroit transfer of 120,000 men down tlie 
reaches of ChesajHiake to the Virginia Peninsula, had 
Richmond at his mercy. Grant in 1864, by continually 
changing his line of communication from one river to 
another, made more progress in a month than his pre- 
decessors had done in two years. Sherman’s great march 
across Georgia would have been impossible had not a 
Federal fleet been ready to receive him when he reached 
the Atlantic; and, throughout the war, the knowledge 
that at any moment a vast fleet of transiiorts might appear 
off any one of the i)ort8 on their enormous sea-board pre- 
vented the Confederates, notwithstanding that the garrisons 
were reduced to a most dangerous extent, from massing 
their full strength for a decisive effort. 

The power of striking like “a bolt from the blue” is of 
the very greatest value in war. Sui^prise was the founda- 
tion of almost all the grand strategical combinations of 
the past, as it will bo of those to come. The first thought 
and the last of the great general is to outwit his adversary, 
and to strike where he is least expected. And the measures 
he adopts to accomplish his purpose are not easily divined. 
What soldier in Euro^xj anticipated Marlljorough’s march 
to the Danube and Blenheim field? What other brain 
besides Napoleon’s dreamt of the passage of the Al])a 
before Marengo ? Was there a single general of Prussia 
before Jena who foresaw that the French would march 
north from the Bavarian frontier, uncovering the roads to 
the Rhine, and risking utter destruction in case of def(»at ? 
Who believed, in the early June of 1815, that an army 

130.000 strong would dare to invade a country defended 
by two armies that niustei’od together over 200,000 un- 
beaten soldiers ? To what Federal soldier did it occur, on 
the morning of Chancellorsville, that Lee, confrontt*d by 

90.000 Northerners, would detach the half of his own 
small force of 60,000 to attack his enemy in flank and 
rear? The very course which appeared to ordinary minds 
so beset by difficulties and dangers as to be ouU;i le the pale 
of practical strategy has, over and over agaii , 

been that which led to decisive victory ; and if 
there is one lesson more valuable than another ^wer 
as regards national defence, it is that preparation 
cannot be too careful or precautions overdone. Over- 
whelming numbers, adequately trained, commanded, and 
equipped, are the only means of ensuring absolute security. 
But a numerical preponderance, either by land or sea, over 
all ]>ossible hostile combinations, is unattainable, and in 
default the only sound policy is to take timely and ample 
precautions against all enterprises which are even remotely 
possible. There is nothing more to be dreaded in war 
than the combined labours of a thoroughly well trained 
general staff, except the intellect and audacity of a great 
strategist. The ordinary mind, even if it does 
not shrink from great danger, secs no way of 
surmounting great difficulties; and any opera- gtrategy* 
tion which involves both 'i^t dangers and vast 
difficulties it scoffs at as chimerical. The heaven-bom 
strategist, on the other hand, “takes no counsel of his 
fears.” Knowing that success is seldom to be won without 
inenrring risks, he is always greatlv daring ; and by the 
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dall with which ^ ove^mes all obstacles, and even uses for, as we have already seen, the beginning of a campaign 
theni) as Han n ibal and Napoleon did the Alps, and as some is a most critical phase. In short, troops who are only 
great captain of the future may use the sea, to further his half-trained or have been hastily raised may be a ^tositive 
purpose and surprise his^versary, he shows his superiority danger to the army to which they belong; and the shelter 
to the common herd. It is repeated ad rmuseam that in of stout earthworks is the only place for them. Yet the 
consequence of the vastly improved means of transmitting presence of a certain number of experienced fighting men 
information, surprise on a large scale is no longer to be in the ranks may make all the difference ; and, in any 
feared. It is to be remembered, however, that the means case, it is probable that battalions composed of unpro- 
of concentrating trwps and ships are far speedier than fessional soldiers, the free citizens of a free and prosperous 
of old; that false information can be far moro readily state, arc little if at all inferior, as fighting units, to 
distributed ; and alBO,**ji;hat if there is one thing more battalions composed of c’cmscripts. But it is to be under- 
certain than another, it is that the groat strategist, surprise stood that the men possess the qualifications referred 
being still the most deadly of all weapons, will devote the to above, that the officers are accustomed to command 
whole force of his intellect to the problem of bringing it and have a good practical knowledge of their duties in 
about. the field. A mob, however patriotic, candying small4)ore 

Nor is it to be disguised that amphibious power is a rifles is no more likely to hold its own to-day against 
far more terrible weapon than even in the days when it well-led regulars than did the mob carrying jukes and 
crushed Napoleon. Commerce has increased by leaps and flint-locks in the past. A small bcsly of resolute civilians, 
bounds, and it is no longer confined within territorial well-armed and skilful marksmen, might tasily on their 
limits. The arteries vital to the existence of civilized own ground defeat the same number of trained soldiers, 
communities stretch over every ocean. States which cispecially if the lattiT were btully led. But in a war 
in 1800 rated their maritime traffic at a few hundred j of masses, the juiwer of combination, of ra]>id and 
thousand jicunds sterling, value it now at many millions, orderly movement, and of tactical inunfeTivring is bound 
Others, whose flags, fifty years ago, were almost iinknu\vm to tell. (li. f. r. h.) 

on the high seas, jiossess to-day great fleets of merchant- 

men; and those who fifty y^s ago were aelf-dej^ndent, Naval Steatk.'.y anii Tactics. 

rely in great i)art, for the maintenance of their jjrosperity, 

on thoir intercourse with distant continents. There is no Since the imblication of the article on naval strategy 
great Power, and few small ones, to whom the loss of its in the ninth edition of this work, the subject has lieen 
sea-borne trade would Iks other than a most deadly blow ; tniated by Captain Mahan of the United States navy in 
and there is no great Power that is not far more vulner- ! his three great works — The lnfi\vmce of Sea Poteer uptm 
able than when Great Britain, single-handed, held her j (1890), TfiJt Influerux if Sea Power on ike Fre^ich 

own against a European coalition. Colonies, commercial | RemLuiion and Empire and J'h^t Idfeof Nelson^ the 

ports, dockyards, coaling-stations, are so many hostages | Embodiment of the Sea Pmver of Great Britain (1897) — 
to fortune. Year by year they become more numerous, j in such a masterly and exhaustive manner that his books 
Year by year, as commercial rivalry grows more acutcj, | have been translated into the j>rincipal Euroj.>ean languages, 
they become more intimately bound up with the prosperity 
and prestige of their mother-countries. And to what end ? 

To exist as pledges of jieace, ampkui melioris cw//, or to 
fall an easy prey to the Power that is supreme at sea and 
can strike Wd on land ? 

Even the baldest and briefest discussion of the vast 
subjeert of war would be incomplete without some reference interests, but until the ajqK.^arance of his masterly analysis 
to the relative merits of professional and unprofessional of the effects of “ sea i)owcr ” on the rise and fall of 
soldiers. Voluntary service still holds its ground in the nations, it was not realized that the command of the sea 
Anglo-Saxon states; and both the United Kingdom and had jdayed such an all-i>owerful })art in moulding the 
America will have to a great extent to rely, in case of i world’s history. So far as Great Britjiiii and the British 
conflicts which tax all their resources, on troops w’ho have Empire are concerned, there is now no shadow of doubt 
neither the practice nor the discipline of their standing j as to what their j»ros])erity is founded on. It is her 
armies. What will be the value of these amateurs when sea j)Ower, or coininand of tlu‘ st*a, or naval supremacy, 
pitted against regulars 1 Putting the question of men'afe or w^hatever term may be used to indicate that j)re- 
aside, as leading us too far afleld, it is clear that the ponderance in fighting power at sea which enabh‘8 the 
individual amateur must depend upon his training. If, country jK)ssessing it to keej) the warHhij)s of her enemies 
like the m^^ority of the Boers, he is a good shot, a good blockaded in their j)ort8, whilst her own warshij)s sw'ecp 
scout, a good skirmisher, and, if mounted, a good horseman the seas, and ensure tlie safety of her inercliaiit vessels, 
and horsemaster, he is undeniably a most useful soldier, and if necessary of her troopships to transj)ort armies in 
But whether amateurs en masee^ that is, when organized safety to any j»oint upon the coast-line of any i»art oi the 
VsJue of battalions and brigades, are thoroughly trust- glolxj. This freedom of action on the ocean is of vital 

tiaprofyam worthy, depends on the quality of their officers, imjiortance to the very existencic of the British Emj>ire, and 
Mtonm! With good officers, and a certain amount of consecjuently it is British policy to sjiend the country’s 
tfoopt, previous training, there is no reason why lK)dies last shilling on the maintenance of a naval suj»remac*y not 
of infantry, artillery, or mounted infantry, composed en- only unrivalled in itself, but greater than tliat of any 
tirely of unprofessional soldiers, should not do excellent prolmble combination of Powers. 

service in the field. Where they are likely to fail is in National policy and naval strategy have always been 
discipline ; and it would appear that at the beginning of closely interwoven, and in the days before the invention 
a campaign they are more liable to panic, less resolute in of the electric telegraph centralized all infor- Connexion 
attack, less enduring under heavy losses and great hard- mation at the seat of governnieiit, and largely qI policy 
shipB, and much slower in manoeuvre than the professionals, deprived officers in command of fleets of their 
To a certain extent this is inevitable ; and it has a most powers of initiative, the issues of i)eace or 
important bearing on the value of the citizen soldier, war not infrequently hung ujwn the decisions of an 


and are acknowledged to have thrown such ^ ^ 

light on the value of ser jfower as to cause the 
Great Powers of EurojK) to make efforts to olitain it, almost 
regardless of exj»ense. Previously to the publication of 
Mahan’s works there was a general idt^i that a strong navy 
was of considerable imT>ortanee U> a country with maritime 
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admiral, who perhaps suddenly found himself in the 
position of being called upon to attack the forces of a 
nation with which his own country was not formally at 
war. Thus Rooke at Cadiz, Nelson at Copenhagen, and 
dodrington at Navarino, all had to initiate hostilities 
against Powers with which Great Britain was nominally at 
peace. In each of these cases the responsibility of taking 
action was fraught with momentous consequences, and 
men with less force of character, less self-co^dence, and 
weaker nerves, would probably have shrunk from it. 
Codrington, who had been ordered to resist certain move- 
ments of Ibrahim Pasha — ** even if necessaiy by the use of 
cannon shot” — ^had the mortification of hearing his brilliant 
and successful action characterized in a speech from the 
Throne as an ** untoward event.” The responsibility for the 
attack on the Danish fleet and fortifications at Copenhagen 
was nominally Sir Hyde Parker’s, but it was (as all the 
world knows) really Nelson’s ; and notwithstanding that it 
was the most desperate battle that great admiral ever 
fought, attended as it was by risks and dangers (beyond 
the ordinary risks of battle) such as would have applied 
a weaker man. Nelson too had to suffer the mortification 
of seeing this brilliant action treated with marked coolness 
and a complete lack of appreciation of its far-reaching con- 
sequences. Of Hooke at Cadiz (the third case mentioned 
above), it is needless to say more than that he was 
sent on the ambiguous — not to say illogical — mission of 
trying to coerce the sturdy Andalusians (with whom Great 
Britain was not at war) into espousing the cause of 
the Austrian nominee to the Spanish throne, instead of 
that of the Bourbon prince whom they had already 
accepted and declared for ; and that not even the bombard- 
ment of their fair city of Cadiz was successful in gaining 
their love for the former, notwithstanding that ho was 
supported by all the moral and physical forces of the 
Grand Alliance. 

The above cases — though many others might be men- 
tioned — are sufficient to show the close connexion between 
naval strategy and international politics ; and although it 
is unlikely ^at in the present days of rapid communication 
admirals will ever again be vested with such extensive 
op|>ortunities of taking the initiative as occurred in the 
past, it is always possible that the break-down of a telo- 
Ch graph cable, or the capture of a cruiser carrying 

laS?** despatches, may to some extent temi>orarily 

ktUmace restore the old order. Though the China- 

9imuvmi Japanese and the Spanish -American wars have 
Aow«r. taught us any startling lessons in modern 

naval strategy, they are nevertheless likely to have 

momentous consequonoes on the balance of naval ytower 
in the world, insomuch that they may be said to 

have given rise to two new navies. The United States 
ever since it became a nation has had a small navy, vary- 
ing in strength according to circumstances, though never 
comi)arable to that of Great Britain or France ; but since 
the war with Spain it has launched forth on an ambitious 
programme of naval construction which bias fair to place 
it in a few years’ time in the front rank of the naval 
Powers of the world. Its riches and resources are prac- 
tically unlimited, and with distant colonies to protect 
(the result of the afore-mentioned war) it is certain to 
maintain a most powerful navy. Young and vigorous 
Japan, too, having revolutionized everything in the country 
(including naval architecture) from the forms and methods 
of mediaeval times to those of the present day, with a 
marvellous rapidity, is completing a naval programme 
which includes battleships and armoured cruisers of the 
first rank, and in such numbers that there can be little 
doubt she will in a few years hold the balance of naval 
power in the Far East: in any quarrels about China, 


Japan has to be reckoned with ; and she will never again 
allow herself to be robbed of the fruits of her victories 
through the want of a powerful navy. Thus future naval 
strategists will have to take account of the possibility of 
the United States or Japan becoming important factors in 
any naval war which may affect their honour or their 
interests. 

One other Power demands special mention. Russia, 
by her gigantic efforts to increase her war navy, bids 
fair to rival her ally France, and to take second place 
amongst the navies of the world ; and as her present fleet 
of warships is already out of all proportion to her mercan- 
tile marine, and her coasts are practically inviolable from 
serious invasion, it seems obvious that this great war-fleet 
can only be intended for attack, and not for defence ; and 
it thus becomes something very like a menace to the 
interests of those nations which depend largely for their 
prosperity on sea-borne commerce. The seizure of Port 
Arthur, and the large increase in the Russian navy, are 
facts which must at any rate profoundly affect naval 
strategy in that region of the world which is known as 
the Far East. 

Some recent writers on naval strategy have laid down 
the axiom that ‘*a fleet in being” (^. 0 ., an undefeated 
though possibly inferior fleet of an enemy) is a sufficient 
menace to prevent territorial attack by a Power possessing 
a superior fleet. As a general principle, no 
doubt, naval history shows that the undefeated 
fleet of an enemy which is in a position to 
threaten the communications of the would-be invader 
has been considered a sufficiently serious threat to pro- 
hibit the embarkation of troops and the prosecution of 
military operations over- sea. But the rule does not 
seem to l^ of universal application, as the threat of 
the British squadron (which very nearly caught him at 
sea) did not prevent Nai)oloon from invading Egypt; 
though the subsequent destruction of the ships that carried 
his army of invasion is held by some critics to show that 
the invasion of Egypt in the circumstances was an act 
of false strategy. iGiother instance where the threat of 
an undefeated fleet in being did not prevent the embarka- 
tion of troops and the invasion of territory, was seen 
in the case of the British and French armies l^ing trans- 
{sorted across the Black Sea and landed on tlie coast 
of the Crimea, while a powerful Russian fleet lay in 
Sebastopol harbour, and was certainly in a position to 
cause serious opposition — if not absolute disaster — to the 
troops of their enemies while in the act of disembarka- 
tion, had that fleet been handled with skill and bold- 
ness. It is also thought by some historians that if the 
Russian fleet had attacked the fleets of the Allies at sea, 
hampered as they were by transports, and the French 
war8hi|>s so crowded with troops as to scarcely capable 
of fighting their guns, terrible havoc would have been 
made amongst them, and in all probability the invasion 
prevented. 

In criticizing naval strategy it is not uncommon to judge 
entirely by events, and to come to the conclusion that if 
the genezid result of the combinations turns out to be 
successful, the strategy must necessarily have been sound, 
and vice versd. But when it is remembered how largely 
the element of chance enters into all operations at se^ 
mainly on account of the variability of the weather, it 
must be obvious that if we only judge by results we shall 
not infrequently be in error, as a fog or a gale of wind 
(impossible to foresee) may be the pivot upon which success 
or failure turns. 

If naval strategy has been modified by recent inventions, 
and by the great revolution which has taken place in nayal 
war materi^ including the motive power of the shipa 
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themselves, there can be no doubt that the same causes 
have h^ ft still wider efiEect on naval tactics. Strategy 
has been curtly described as the art of concen- 
TtciiM* trating an effective fighting force, complete in 
all details, at a ^ven place at a given time ; and tactics 
as the art of using it to the best effect when there. A 
complete historical treatment of naval tactics is not 
necessary here. Suffice it to say that in the times called 
<*ancienV’ and all through the period called the Middle 
Ages, when the Mediterranean Sea was the cockpit of 
the world, fighting-sSips were mainly dependent on 
oars for their mobility, but as the area of civilization 
(and consequently of naval warfare) came to be ex- 
tended, and all the great oceans were traversed by the 
ships of various nations seeking new territories and wider 
commerce, oars were found to be inadequate to pro}jel 
ships of ever-increasing dimensions on longer voyages, 
and they were gradually displaced by sails. During the 
17th and 18th centuries, and half of the 19th century, 
sails may be said to have been the sole method of locomo- 
tion for fighting-vessels of considerable size and sea-going 
ca{)abilities ; and all the great sea l)attleB of modern times 
have been fought under sail or at anchor. The middle 
of the 19th century saw a great revolution in the art of 
naval warfare. This revolution still continues with 
unabated vigour, and he would be a bold prophet who 
would venture to predict what the state of affairs will 
l)e by the middle of the 20th century ; but, for the pre- 
sent, steam remains the sole motive power of fighting- 
ships. Electricity, or some other force, may possibly take 
its place ; but this is a mere 8i)eculative excursion into 
the unknown. 

When the wind and sails constituted the motive ix)wer, 
the art of seamanship, in its generally accepted sense, 
was the main factor in naval warfare. The art of 
gunnery came next, and ere the close of the saD era it 
had assumed a most important position. In fact, its 
special votaries claimed for it first place. Now no one 
(save }3erha])s an enthusiastic torj)edoist) would 
Thtlrn- deny to gunnery the leading place — though 
these are dejxjiident on and governed 
* by the art of manoeuvring ships under steam. 
In brief, modern naval tactics consist in the art of so 
manoeuvring a ship or squadron as to bring the greatest 
amount of accurate gun and torpedo fire to bear upon 
an enemy. It is true that there still exists a small though 
diminishing school of naval officers who have faith in 
“ramming tactics”; and the terribly destructive effects 
of the ram in those cases where it h^ been accidentally 
brought into operation are quoted in supi)ort of the 
deliberate use of this weapon. Many practical seamen, 
however, have come to the conclusion that, 
inmulw, considering the speed of modern ships, the 
ram will not be deliberately used in action, 
except perhaps to give the coup de grdee to a disabled 
enemy; but even this would apj^ear to be the wanton 
destruction of a ship which might become a valuable 
prize, and a barbarous sacrifice of human life. Yet 
should a disabled enemy refuse to strike his colours, it 
Wight become necessary to put an end to him in this 
wanner. It seems probable that when ramming does take 
place in action, it will more often be aceidontal than inten- 
i^icnal. Two is^ps of from ten to fifteen thousand tons 
weeting end on at a speed of 28 knots (assuming the 
81>eed of each to be 14) would certainly produce mutual 
^traction, with loss of the lives of almost all on 
®o®rd ; so that it is difficult to believe that any two men 
’’^ho still retain their reason would deliberately adoi)t 
«nch a suicidal method of fighting, even if it be possible 
^ <)teer two large ships at h^h sp^ with such accuracy 
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as to cause a direct end-on collision— a point which many 
practical seamen doubt. On the other hand, a ship strik- 
ing another on the broadside, or at any angle approaching 
a right angle, would probably cause the destruction of the 
latter, though with grave injury to hemelf ; but in order 
to place a shij) in a position to strike such a blow (both 
ships being under way) she would herself have to assume 
a very critical situation ; that is to say, she would have to 
expose her broadside, or in other words, she would have to 
place herself almost as much across the assumed path of 
her ^versary as the adversary is across hers ; in wliich 
position the miscalculation of a few seconds in time, a 
knot or two in speed, or even a small touch of the helm 
of either ship at the last moment, would turn the would-be 
rammer into the victim. It seems probable, therefore, 
that if ramming takes place in action, it will be more 
frequently by accident tlmn design. Much has been made 
by the advocates of “ ramming tactics ” of the incident 
at the battle of Lissa, where the Austrian wooden ship 
Ferdinand Max rammed and sank the Italian ironclad 
Me d! Italia ; but it has been stated on the best authority 
that the gallant Tegothoff himself disclaimed any design in 
the matter, further than that he suddenly saw through the 
smoke a grey object ahead of the Ferdinand J/r/jr, which 
he took to bo an enemy’s shij); that he ordered the 
engines of the Ferdinand Max to go full speed ahead, 
and the shij) to be steered for the grey object; and that 
he then found he Inid rammed and sunk the Re d' Italia. 
Other cases of ramming, such as tlie Vanguard and 
Iron Dukty where the Vanguard was sunk ; Victoria and 
Camperdotmi^ where tlie Victoria was sunk, have been 
pointed to os illustrating the deadly effects of the ram, 
even at low sjKjeds; but as a matter of fact nobody 
questions its deadly effect. What is doubted is the 
practical application of it without the extreme prol)a- 
bility of self-destruction, and this mainly for the reasons 
given. 

It is so impossible Ut simulate active war tactics at 
peace mauoeuvreis w ith modern battleships, and the actmd 
experiences of pmrely naval battles since the intioduction 
of steam have been of such a very limited nature, with 
generally such one-sided results, that there may be said to 
be practically no established facts on which to rbtortta 
found theories of modern naval tactics. Tliis, bauedom 
however, has not j)revented the admirals of «««- 
the various nations from founding theories 
based on such knowledge of the niana*uvring jjowers 
of modern warships as it has been jH)Ssil»le to gain at 
jjeace manoeuvres. During the j)eriod that fleets of war- 
ships were worked and fought under sail, all tactics 
were necessarily dependent on the wind. Ships could not 
move freely in all directions; if they w'ant^ to get to 
windward, they had to do so by making a series of tacks, 
or zigzags, a slow and laborious process. Thus all com- 
manders of squadrons on sighting an enemy manoeuvred 
so as to get the “weather gauge”; but wunds lieing 
frequently variable and unsteady, it not uncommonlv 
hapj)oncd that skill was frustrated by chance, and a sudden 
shift of wind might at any moment alter the whole as^^ect 
of a tactical problem, and give to the less skilful com- 
batant an advantage which his adversary hod fairly earned 
and deserved. All this has been completely changed by 
the introduction of steam : ships and squadrons being now 
independent of the wind, a discussion of the tactics of sailing 
days can only be of historical interest ; though the guiding 
principle of seeking to concentrate an overwhelming force 
on a portion of the adversary’s armaments, with the view 
of crushing that portion before succour can be afforded to 
it by its friends, remains the same with steam os it was 
with sails, and is common to both land and sea warfare. 
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It is generally assumed that in view of the lar^ number 
of rapid-firing guns carried by modem warships, it will 
be almost — if not quite — impossible to make signals 
during an action; and if this is the case it becomes 
obvious that when once a battle has commenced, the 
admiral in command will practically lose control over the 
movements of all the sUps of his squadron save his 
own flagship. There is, however, one formation which 
will enable him at any rate to keep his ships together, 
and prevent them from becoming a danger to each other, 
and this is the formation known as “single line ahead’’ — 
a very simple formation, which amounts practically to 
“ follow my leader ” ; and it may be added that it is a 
formation in which a battle might be fought to the bitter 
end between two steam squadrons, if both sides accepted 
battle ; but for a general chase, or a general retreat, it 
would be inadmissible — as in one case the leading ships, 
and in the other case the reannost ships would be 
sacrificed. It is generally admitted that the numerous 
complicated tactici^ manoeiivres which are practised in 
peace time by all the Powers possessing war navies are 
only intended for exercise, and to teach officers, by 
practical exiieriencc, what can be done with their ships in 
relation to speed, time, distance, and turning power, but 
that such manceuvres would never l>e attempted in battle. 
The Spanish -American war was (by sea) a contest so 
unequal that it failed to solve any of the numerous {)rol>- 
lems of modern naval tactics ; and it seems scarcely 
possible that these can be solved until a bond fide mari- 
time war shall have taken place between two first-class 
Powers. 

It remains to mention one more weapon, an instrument 
of unknown power, viz., the locomotive torpedo, commonly 
known as the “ \^itohead.’' What effect this weapon 
will have upon the naval tactics of the future it is im- 
|) 088 iblo to say. When first it was introduced as }>art 
of the equipment of warsliijm, its s])ecial 
votaries claimed for it that it would cause 
complete revolution in naval tactics; in 
short, that it would supersede the gun as 
the principal weajK)n of all warships. Its destructive 
effects {ivJien it hits and explodes) are so terrible that 
the claim of the torpedoist seemed at first sight to be 
plausible. The artillerist, however, never admitted the 
claim — in fact, treated it with ridicule, and pointed out 
that the torpedo, moving in a far denser medium, a 
weapon of loss accuracy, much shorter range, more 
dangerous to handle, costing far more money for each 
shot, and the supply being necessarily much more limited, 
could never become a serious rival to modern artillery, the 
power of which had lately been so greatly improved in 
all the important j.K)int8 of accuracy, penetration, range, 
rapidity of loading, ease of training, and absence of smoke 
to obstruct the view ; ^whereas with the recent addition 
of the gyroscope -which lias undoubtedly improved its 
accuracy —the tori>edo appears for the present to have 
reached tlie limits of improvement. In short, the tactical 
value of tor][H)does is not so highly estimated now 
as it was a few years ago. Its legitimate place appears 
to be in small vessels especially built for the purjiose. In 
the latest designs for battleships the British Admiralty 
have wisely discarded all fittings above water for dis- 
charging torpedoes, and confined the toriiedo equipment to 
four submerged broadside tubes only — ^a iK)sition in which 
this delicate and somewhat erratic weapon may at any rate 
be manipulated with reasonable safety to those using it ; 
but it remains for future naval battles to prove whether 
a locomotive torpedo, w^hen used from ^ttleships or 
large cruisers, will produce a governing, or indeed any 
decided influence on naval tactics. There is another 


locomotive torpedo in use, known as the “Brennan”; 
but as it is unsuitable for use in ships, and its proper 
place appears to be the guarding of comparatively narrow 
channels, it does not claim notice under the heading of 
naval tactics. 

The French constructors, with their well-known in- 
genuity, perseverance, and special genius for mechanical 
invention, have for some years past been de- 
voting much attention to the perfecting of fjjf**^** 
submarine boats, and should their efforts be 
crowned with success, they ho;)e thereby to adjust the 
balance of naval power as between France and Great 
Britain, which is now considerably in favour of the latter, 
and perhaps sweep her battleships from the sea, and thus 
pave the way for an invasion of England — a vision of 
conquest and glory which appears to possess a special and 
absorbing fascination for many French soldiers, sailors, 
and statesmen. The British Admiralty, after watching 
for some years the development of the submarines, built 
half a dozen in 1902, more for experimental purposes, it 
would api>ear, than from any firm belief in their utility 
as practical engines of warfare. Some were also built for 
the American navy. The fact is, that no maritime Power 
can afford to ignore any invention of the sort which offers 
even a remote pros^^^t of success, lest her rivals steal a 
march upon her, as the Prussians did upon the Austrians 
with the needle-gun, and pick a quarrel with her before 
she is ready. Least of all can Great Britain afford to 
do so, as her very existence dej^ends upon her maritime 
supremacy. 

No seaman would venture to predict that submarine 
navigation would never become a practical factor in naval 
warfare, though it is certainly not the general opinion 
that it has become so at present. The French have been 
working most assiduously at the 'problem, and they claim 
(1902) to have achieved considerable success (in mimic 
warfare) by torpedoing some of their own battleships. 
The conditions, however, do not appear to have much 
relation to those which exist in actual warfare. The 
limitations of the submarine, both as to navigability and 
radius of action, are considerable. Some of them may, 
of course, be removed in process of time ; and with each 
improvement the submarine must become more formid- 
able. One of the greatest difficulties which stand in the 
way of the development of the submarine appears to be 
the lack of stability, and specially of longitudinal stability, 
to which all totally immersed bodies are necessarily 
subject. 

Wireless telegraphy is one of the latest inventions of 
‘jcience which seems destined to have some effects on 
naval tactics, and possibly oven on strategy. It is not 
]x)88ible — with our present ox]r>ericnce — to 
assign a limit to the effect which it may have, 
but it opens up a vision of such a revolution in gnpty- 
the hitherto recognized methods of communica- 
tion at sea, promising as it does to put a power into the 
hands of an admiral to communicate with distant ships 
and squadrons which he did not previously possess, that 
it cannot fail to have far-reaching consequences, more 
especially as we may reasonably look for improvement 
in an art of such recent birth. (c. c. p. f.) 

Wftrp Laws ofli — The law of war does not apply 
to all armed conflicts, but only to such conflicts as, by 
the usage of states, constitute war. War exists when 
the organized armed forces of one state are opposed to 
the organized armed forces of another state. War also 
exists within the bounds of a single state when organi^w 
armed forces, of sufficient power to make the issue doubt- 
ful, place themselves in opposition to the armed forces ox 
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the existing government. If the disaffected forces are in 
a state of flagrant inferiority in comparison with those of 
the existing government, there is not a state of war but 
of rebellion. The combatants in civil war are 
entitled to treatment in accordance with the law of 
VngttitM war. Rebels, as outlaws, have no rights. In tho 
from South African campaign (1899-1902) the ques- 
nMUoa. arose whether the manifest inferiority of the 
Boer forces, the possession by the British forces of the 
seats of government, and their practical occupation of the 
whole country, did net put an end to the sbito of war and 
constitute the Boer fighting forces reheh against a new 
existing government which had proclaimed annexation of 
tho conquered states and was obviously in a position to 
retain its conquest. The action of the British commanders 
is a precedent in favour of the view that tho fighting 
forces of an invaded state are entitled to belligerent rights, 
though in a state of hopeless inferiority, so long as they 
remain in the field in organized bands. In this, as in 
many cases which have formed international usage, the 
danger of reprisals more than the logic of principles has 
dictated a different line of conduct from that which the 
strict principles of law sug^sted. A somewhat sinnlar, 
but more complicated situation, arose out of the cession by 
Spain to the United States of tho Philippine Islands. The 
insurgents being in possession of them at the time, Spain 
ceded what she did not in fact possess. Thus it has been 
contended that the position of tho insurgents became that 
of belligerents defending their country against conquest 
by invading forces. 

Wars have boon classed in different ways — wars of 
intervention, wars of conquest, wars of defence, wars of 
independence, just wars, unjust wars, and so on — but the 
law of war aiqdies to them all without distinction. States 
do not sit as judges over each other, but treat war, subject 
to their own interest, as a fact. Interest, how* 
Neutral increasing development of inter- 

latereat, relations is becoming a more important 

factor in tlie determination of tho attitude of the neutral 
onlooker (see Neutrality). 

In tlie Chino- Ja]>anese war the Japanese had to decide 
whether the Chinese were entitled to treatment under ilio 
War with European law of war. Japan acceded to tho i 
barbaroua Genova Convention (see below) iu 1886, and 
peoplea, to the Declaration of Paris (see below) in 1887. 
China was a i)arty to neither, and observed the provisions 
of neither. Japan, nevertheless, as related by her learned 
judicial advisers, Professors Ariga and Takahaslii, ob- 
served towards tlie Chinese forces, combatant and non- 
comlHitant, all the rules of European International Law 
without resorting to the reprisals to which Chinese bar- 
barities provoked her. 

The position of neutral governments towards insurgent 
forces is always a delicate one. If tliey are not recognized 
Neutral against which they 

poeitlott ure arrayed, the state in question theoretically 
towarda accepts responsibility for the consequences of 
Ineurjrenta, ju respect of neutral states. A neutral 

state may bo satisfied with this responsibility, or it may 
recognize the belligerent character of the insurgents. If 
it does not, however, do so, the insurgent forces cannot 
exercise rights of war against neutral projierty without 
exposing themselves to treatment as outlaws and pirates. 
A case of such treatment occurred in September 1902 
in connexion with a pending revolution in Hayti, a Ger- 
man cruiser, the Panther, having treated an insurgent 
gunboat, the CrHe-h-Pierrot, as a pirate vessel,' and 
sunk her for having stopped and confiscated arms and 


^ The Times, 9tli September 1902. 


ammunition among the cargo of the German steamer 
Marhmuinnia on the ground of their being contra- 
band destined for the armed forces of the existing 
Haytian Government. Tho Crite^Pi^rrot had for some 
years formed part of the Haytian navy, and was com- 
manded by Admiral Killick, who had been an admiral 
of that navy. There had been no recognition of the 
belligerency of the insurgents. No state seems to have 
made any observations on the incident, which may 
be taken to be in accordance with current international 
usage. 

A well-known instance of a neutral ^vernment re- 
cognizing insurgent foices as belligerents, in spite of the 
denial of that character to them by the state 
against which they are carrying on hostilities, cogaltloa 
occurred in tho North American civil war. of the Con* 
The right asserted by Great Britain to re- 
cognize the belligerency of the (k)iifederate forces was 
based on the contention that British commercial interests 
were very largely affected by the blockade of tlie Southern 
ports. It is agreed, however, among international jurists 
that, where the interests of neiglibouring states are not 
affected, the recognition of an insurgent’s belligerency is 
needless interference.® 

The recognition of belligerency docs not entail re- 
cognition of the belligerent as a sovereign state. The 
recognition of belligerency goes no farther 
than its immediate purpose. The lielligerent recognition 
armies are lawful combatants, not bandits ; siij)- beiUgor* 
plies taken from invaded territory are recpiisi- 
tion^ not robbery. The belligerent ships of war are lawful 
cruisers, not pirates ; and tlieir captures, made in accord- 
ance with maritime law, are good jirizc* ; and tlieir blockades 
if effectual, must lie resjiectcd by neutrals. But tliis does 
not suftice to invest the belligerent with the attributes of 
independent sovereignty for such objects as i\egotiation 
of treaties, and the accrediting of diplomatic and consular 
agents. This was tho attitude of Great Britain and 
France towards the Confederates in tho American civil 
war. 

The position of a vassal state or a colony carrying on 
foreign war without tho consent of tho su7x;rain or parent 
state might involve still more complicated issues.* 


« It is also agreed that, as the existence of belligerency imposes 
burdens and liabilities ui>oii neutral subjects, a slate eiigaguil in civil 
war has no right, in endeavouring to effect its warlike objects, to em- 
ploy measures against foreign vessels, whicli, though sanctioned in 
time of peace, are not recognized iu time of war. In ot her words, it 
cannot eiijoy at one and the same moment tho rights ol both peace 
and war. Thus, in 1861, when tho Government of JSew areuada, 
during a civil war, announced that certain ports would 
by blockatle, but by order, Lord .John Russell said, “ That it was 
iierfectly competent to the govenimeiit of a country m a state of 
tranquillity to say which ports should be open to trade, and which 
should he elose<l. Rut in the event of insurrection or civil war in 
that country, it wius not competent f« its govemnient to close porU 
whicli were de fadu iu Ihe liaiids of tlie insurgents, and that such 
a proc^ding would U an invasion of intoniational aw relating to 
blockade." {Jlanmrif, clxiii., 1846). Subsequently tho Government 
of the United States proposed to adopt tho same measure against 
tho ports of the Southern States, upon which Ixird John Kiws«*ll 
wrote to Lord Lyons that “Her Miyesty's Goveniment entirely concur 
with the French Government in the opinion that a decroir closing 
tb« Sonthern portR woulil Vkj entirely ill<«nl, and would tw an evamon 
of that recogniMul maxim of the law of nation, that the P"rtB * 
helligereiit can only 1)0 r.loRcd by an ofrectivo blockiMle. (Atete 
Pa^a, Nortli America, No. 1. 1862.) In neither caiw wm the 
oDler carried out. When in 1886 tho ProBidont of Colombia, during 
the existence of civil war, declare.! «.veral porta to f 
out instituting a blockade, Mr Bayard, B«orot«7 “f 
United Btatoa, in a desi>atch of 24tb April of that year, ftiMy ' 

letlged tho principle of this contention by refusing to acknowledge 

“‘.‘irtre Servo-Bulgarian war of 1885 the Hullan, tho^h strain 
of Bulgaria, was unmoved by the invasion of his vaasal s domimous. 
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Civilized warfare, tlie text-books tell us^ is confined, as 
far as posdble, to disablement of the armed forces of the 
enemy; otherwise war would continue till one of the 
parties was exterminated. “ It is with good reason,” 
observes Yattel, that this practice has grown 
Regular into a custom with the nations of Europe, at 

regular standing 
armies or bodies of militia. The troops alone 
carry on war, while the rest of the nation remain in 
peace ” (Law of Ifatums, iii. 226). Modern notions of 
patriotism do not, however, view this total and uncondi- 
tional abstention of the civilian population as any 
longer possible. They have found, to some extent, ex- 
pression in the following Articles of The Hague War- 
Regulations : ^ — 

“Art. 1. The laws, rijfhts, and duties of war apply not only to 
armies, but also to militia and volunteer corps fulnlliiig the follow- 
ing conditions : (a) To be commanded by a person re8|ionsiblo for 
liis subordinates ; (6) to have a fixed distinctive emblem recog- 
nizable at a distance ; (e) to carry arms o^ienly ; and (d) to conduct 
their operations in accordance with the laws and customs of war. 
In countries where militia or volunteer corps constitute tlie army, 
or form part of it, they arc included under the denomination 
‘army.* 

'‘Art. 2. The iiopulation of a territory which has not been oc- 
cupied, who, on the enemy’s a[)proach, siiontaneously take up arms 
to resist the invading troops without having time to organize thoni- 
selves in accordance with Article 1 , shall bo regarded as belligoront 
if they respect the laws and customs of war.”* 

By these provisions, irregular combatants whom both 
the Government of the United States in the American 
civil war, and the German Government in the Franco- 
German war refused to regard as legitimate belligerents, 
are now made legally so.^ It may be contended that the 
second Article covers the irregularities of the Boer Army. 

Connected with the position of private persons in time 
of war is that of their property in invaded territory, a 
subject which has often been misunderstood. Asser- 
tions as to its immunity from capture in warfare on land 
have lK)en made which are historically inaccurate and are 

^ To distinguish between the three Conventions adopted at the 
Peace Conference at The Hague, all of which bear the same date, 
we shall refer to the Oonventiou described as “ for the pacific settle- 
ment of international disputes ** as The Hague Arbitration Conven- 
tion,” to that described as *‘witli respect to the laws aud customs 
■of war by land” as "The Hague War Convention,” the regulations 
provided for therein as "The Hugue War-Regulations,” and to that 
" for adapting to maritime warfare the principles of the Geneva Con- 
vention of 22ud August 1864” os "Thu Hogue (Red Cross) Maritime 
Convention.” 

Tlie preamble of the Convention refers specially to Articles 1 aud 
2 in the following terms: — "In the view of the High Contracting 
Parties these provisions, the wording of which has been inspired by 
the desire to diminish the evils of war so far as military necessities 
permit, are destined to serve as general rules of conduct for bel- 
ligerents in their relations with each other and with populations ; 

"It has not, however, been possible to agtve forthwith on provi- 
sions embracing all the circumstances which occur in practice ; 

" On the other hand, it could not be intouded by the High Con- 
tracting Parties that the cases not provided for should, for want of a 
written provision, be left to the arbitrary judgment of the military 
commanders ; 

" Until a more complete code of the laws of war is issued, the High 
Contracting Parties think it right to declare that in oases not included 
in tht ^Regulations adopted by them, populations aud belligerents 
remain under the protection and empire of the principles of inter- 
national law, as they result from the usages established between 
civilized nationf^ from the laws of humanity, and the requirements of 
the public conscience ; 

“They declare that it is in this sense especially that ArtI js 1 aud 
2 of the relations atlopted must be understood.” 

* The instructions for tlie government of armies of the United 
States in the field, issued in 1863, provided : — 

"Men or squads of men who commit hostilities, whether by fighting 
or inroads for destruction or plunder, or by raids of any kin<C 
without ooiiimission, without being part and portion of the 
organized liostile army, and without sharing continuously in 
the war, but who do so with intermitting returns to &cir 


not borne out by contemporary usage. No doubt con- 
temporary usage is an improvement on older usage. An 
invading army, before tbe practice of war be- 
came more refined, lived by foraging and pillage property 
in the invaded country ; pillage, in fact, being aajpvmdod 
one of the inducements held out to the adven- 
turers who formed part of the fighting forces either as 
officers or as common soldiers, and this continued down to 
comparatively recent times. Attenuations followed from 
the rise of standing and regular armies, and the consequent 
more marked distinction between soldier and civilian. 
They have now taken the form of systematic requisitions 
and contributions, the confining of the right of levying 
these to generals and commanders-in-chief, the institution 
of quittances or bills drawn by the belligerent invader on 
the invaded power and hand^ in payment to the private 
l>ersons whose movable belongings liave been appi*opriated 
or used, and of war indemnities. These arc methods of 
lessening the hardships of war as regards the private 
pro})erty on land of tlio subjects of belligerent states. 
Their object and effect have by no means boon to arrive at 
immunity, but to develop an organized system by which 
damage and losses to individuals, whom the fortune of 
war hi^ brought into immediate contact Mdth the enemy, 
are spread over the whole community. There is thus no 
immunity of private jiroperty in warfare on land, and The 
Hague War-Regulations, far from doclariiig the contrary, 
have ratified the right of appropriation of private proi)erty 
in the following Article : — 

Neither roqubitions in kind nor services can be demanded 
from communes or inhabitants ejccept for (he necemties of the anay 
of occupation. They must bo in proportion to the resources of the 
eountiy, and of such a nature os not to involve the x>opulatiou in 
the obligation of taking part in military o 2 >erations against their 
country. 

“ Those roqubitions and services shall only bo demanded on the 
authority of tne Commander in the locality occupied. 

** The contributions in kind shall, as far as possiblCf be jiaid for 
in ready money ; if not^ their receipt sltall he acknowledged ” 
(Article 62). 

homes aud avocation, or with the occasional assumption of the 
semblance of peaceful pursuits, divesting themselves of the 
character or appearance of soldiers — such men or squads of 
men are not public enemies, aud therefore, if captured, are not 
entitled to the privileges of prisoners of war, hut shall be 
treated summarily as highway rubbers or pirates." 

Germany seven years later declined to recognize the irregular bands 
of Franc-tirours unless each individual member of them had been 
personally called out by legal authority, and wore a uniform or badge, 
irremovable aud sulllcient to distinguish him ut a distance. The 
older publicists were, on the whole, strongly opxiosetl to the legaliza- 
tion of irregular troops. Holleck settles the question in a summary 
way by calling those who engage in partisan warfare, robbers and 
murderers ; and declaring that when captured they are to l>o treated 
as crimiuidB {International Law, chap, xviii. s. 8). It is easy to 
understand the unfavourable opinion of partisan bands usually ex- 
pressed by the military authorities when the enormous power for 
dmiioge of modem arms is considered. At the Brussels Conference 
of 1874 the representatives of the great military Powers of the Con- 
tinent naturally desired to keep B})outaneous movements within the 
narrowest possible bounds, while the delegates from the secoiidaiy 
states, who have to rely for their defence chiefly upon the patriotism 
of their people, endeavoured to widen the right of resistance to an 
invader. Finally the Conference adopted the provisions which were 
later fomially recognized at Tlie Hague Conference (see British Stale 
Papers Miscellaneous, No. 1, 1876, pp. 262-267). It is noteworthy 
that both at the Brussels aud The Hague Conferences, the Britbb 
delegate ranged himself on tlie side of the smaller states in favour of 
the recognition of guerilla bands. At I'ho Hague Conference Sir John 
Anlagh gave notice of his intention to propose an additional Article, 
to the effect that nothing in the Regulations should " be considered 
as tending to diminish or suppress the right which belongs to the 
population of an invaded country patriotically to oppose the mort 
eneigetio resistance by every legitimate means.” The upshot of this 
notice was to cause the insertion of a proviso in the preamble of the 
Convention denying the right of military commanders to act accord' 
ing to their own arbitrary judgment {PwrliamenUury Papers, No. It 
1899, c. 9534). 
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In another Anade provinon, moreover, is made for 
the utilization of property in kind belonging to private 
persons : — 

An army of oooupation can only take ^session of the cash, 
funds, and property liable to requisition bdonging strictly to the 
state, depots of arms, means of transport, stores and supplies, 
and, generally, all movable property ot the state which may be 
used for military operations. 

<*]^ilway plant, land telegraphs, telephones, steamers, and 
other ships, apart from cases ^veriied by luaiitiiue law, as well as 
defats of arms, and, generally, all kinds of war material, even 
tkoiigh belonging to conipamea or to private feraons, are likewise 
material which may serve for military operations, but they must 
be restored at the conclusion of peace, and indemnities paid for 
them ” (Article 58). 

And utilizable neutral rolling-stock is not excepted, 
Article 64 only providing that the 

plant of railways coming from neutml states, whether the pro- 

rty of those states, or of companies, or of private peraous, shall 

sent back to thorn as soon as possible.” 

Enemy property at sea is subject to different rules from 
those which govern it on land. It is liable to capture and 
confiscation wherever found on the high seas or 
Bnomy Jn enemy waters. The United States has made 
strenuous efforts to get this rule of maritime 
warfare altered, and immunity from capture 
accepted as the law of the sea. It has even made this 
a condition of its accession to tlie Deitlaration of Paris 
(see Neutrality). But thus far other Powers have 
shown no disposition to agree to any alteration. At The 
Hague Conference the United States raised the question 
again, but it was not taken into consideration, though 
somewhat vaguely reserved for a future conference. 
And, in fact, the considerations which have led mankind 
to systematize the practice of war in regard to private 
pro])orty on land do not arise in the same form in con- 
nexion witli private pro]Hjrty at sea. Here there is no 
question of seizing the live-stock, or the bedding, or Die 
food, or the utensils of the private citizen. If ship and 
cargo are captured, it may be liard upon the merchant, but 
such (iaptures do not directly deprive him of the neces- 
saries of life. Yet, as in the case of war on land, its 
hardships have been attenuated, and progress has Ixjcn 
made by developing a more systematic procedure of 
capture of private j^rojierty at sea. Thus exemption from 
C{ij)ture is now allowed by belligerents to enemy merchant 
ships which, at the outbreak of war, are on the way to 
one of their ports, and they also allow enemy merchant- 
men in their ports at its outbreak a certain time to leave 
them. A somewhat similar jiractice exists as regards 
pursuit of merchant ships which happen to be in a neutral 
port at the same time with an enemy cruiser. Lastly, 
there has grown up, on grounds similar to those which 
have led to the indulgence shown to private i)roi>erty 
on land, a now generally recognized immunity from 
capture of small vessels engaged in the coast fisheries, 
provided they are in no wise made to serve the purjKjses 
of war. This has all been done with the object of 
making the operations of war systematic, and enabling 
the private citizen to estimate his risks and take the 
necessary precautions to avoid capture, and of restricting 
acts of war to the puriKise of bringing it to a speedy 
conclusion. 

We have seen that the only immunity of private pro- 
perty yet known to the laws of war is a limited one at 
sea. War, by its very nature, prevents the growth of any 
such immunity. The tendency in war on land has been 
to spread its effects over the whole community, to keep a 
faithful record on both sides of all confiscations, appropria- 
tions, and services enforced against private citizens ; be- 
yond this, protection has not yet been extended. There 


is good reason for this. The object of each belligerent 
being to break the enemy’s power and force him to sue 
for peace, it may not be enough to defeat him in the 
open field; it may be necessary to prevent him from 
repairing his loss both in men and in the munitions of 
war. This may imply crippling his material resources, 
trade, and manufactures. It has been contended tliat 
‘‘to capture at sea raw materials used in the manufactur- 
ing industry of a belligerent state, or products on the sale 
of which its prosperity, and therefore its taxable sources 
depend, is necessarily one of tlie objects, and one of the 
least cruel, which the belligerents pursue. To capture the 
merchant vessels which carry these goods, and even to keep 
the seamen navigating them prisoners, is to prevent tlie 
employment of the tdiij»8 by the enemy as tranB{X)rts or 
cruisers, and the repairing fnjin among the seamen of tlie 
mercantile marine of losses of men in the ofiicial navy.” ^ 

The question of reform of the existing practice w'ould 
naturally be viewed in different countries according to their 
respective interests. The United {States lias obviously an 
interest in the exemption of its merchant vesstjls and 
cargoes from capture, a small official navy l>eing sufficient 
for the assertion of its ascendency on the American conti- 
nent. It may also be presumed to be in the interest of 
Italy, who, in a treaty with the United Slates in 1871, 
provided for mutual recognition of the t‘xemption. 

In the Austro-Prussian war of 1 8G6 the principle of 
inviolability was adhered to by both parties, (lermany 
proclaimed the same principle in 1878, but afterwards 
abandoned it. 

Whether it is expedient for Great Britain at the present 
day to agree to the immunity of pri\ate inoperty at sea 
from caj)ture, must be dictated by the (drcumstances of 
the particular war in which slie engages. It is quite* con- 
ceivable that different considerations vould weigh with her 
in a war with the United States from those which would 
arise in a Avar with France or Germany. In tlie case of the 
United States it might Ije in the interest of both jiartics 
to localize the operations of war, and to interfere as little 
as possible, perliaps for the joint exclusion of neutral 
vessels, with the traffic across the Atlantic. In Uie case of 
a war with France or Germany, Great Britain might con- 
sider that the closing of the Jiigh sea to all traffic by the 
merchantmen of the enemy w^ould be very much in her 
own interest. 

The converse subjet;! of the treatment of enemy subjects 
who remain in the country of the otlier ])elligercnt also 
was not dealt with at Tht; Hague. British 
practice in this matter has always been in- 
dulgent, the protection to tlie jiersoiis and ])ro- theirpro* 
perty of non-combatant enemies on British soil porty on 
dating back to Magna C-harta (s. 18), and this 
is still the law of England. Tlie practice on 
the continent of Eurojie varies according to circumstances, 
to which IK) doubt, in the event of the invasion of Great 
Britain, British ])ractice w^onld also have to adapt itself. 

The Hague War-llogulations deal fully with the treat- 
ment of prisoners, and though they add nothing to exist- 
ing practice, such treatment is no hinger in the 
discretion of the signatory Powers, but is bind- 
ing on them. They provide as follow^s : — 

Prisoners of war are in the power of the hostile? government, 
but not in that of the individuals or corjis who cuptund them. 
They must he humanely treated. All their jiersonnl belongings, 
except arms, horses, and military jiapere, remain tlieir jnoperty 
(Article 4). Prisonei's of war may he intcnied in a town, foilreia, 
camp, or any other locality, and bound not to go beyond ceitain 
fixed limits ; but they can only be eonfined as an iiidispeniiable 
measure of safety (Article 6). The stale may utilize the labour of 

J Barclay, “ Proiiosed Iinniuiiity of Private I'roperty at Sea from 
Capture by Enemy,” Law Quarterly Jteview, Janiinry 1900. 
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prisoner! of war according to their rank and aptitude. Their tasks 
jhall not be excessive, and shall have nothing to do with the 
military operations. Prisoners may be authorized to work for the 
public service, for private persons, or on their own account. 
Work done for the state shall be paid for according to the tariffs 
in force for soldiers of the national army employed on similar 
• tasks. When the work is for other branches of the public service 
or for private ]>er8ons, the conditions shall be settled in agreement 
with the military authorities. The wages of the prisoners shall go i 
towaids improving their position, and the balance shall bo pmd 
them at the time of their release, after deducting the cost of their 
maintenance (Article 6). The government into whose hands 
prisoners of war have fallen is bound to maintain them. Failing 
a special agreement between the belligerents, prisoners of war ahaii 
be treated, as regards food, quarters, and olotliing, on the same 
footing os the troops of the government which has captured them 
(Article 7). Prisoners of war shall be subject to the laws, regula- 
tions, and orders in force in the army of the state into whoso 
hands they have fallen. Any act of insubordination warrants the 
adoption, as regards them, of such measures of severitv as may 
})e necessary, rlscaped prisoners, recaptured before they have 
su(Jceoded in rejoining their army, or before quitting the territory 
occupied by the army that captured them, are liable to disciplinary 
punishment. Prisoners who, after succeeding in escaping, are 
again taken prisoners, are not liable to any punishment for the 
previous flight (Article 8). Every prisoner of war, if questioned, 
IS bound to declare his true name and rank, and if ho disregards 
this rule, he is liable to a curtailment of the advantages accorded 
to the prisoners of war of his class (Article 9). Prisoners of war 
may bo sot at liberty on parole if the laws of their countiy authorize 
it, and, in such a case, they are bound, on their personal honour, 
scrupulously to fullil, both as regards their own govcniment and 
the government by whom they were inotie pri.vmors, the engage- 
ments they have contracted. In such cases, their own government 
shall not roqtiire of nor acce])t from them any service incompatible 
with the parole given (Article 10). A piisonor of war cannot be 
foi'ccd to accept his liberty on parole ; similarly the hostile govern- 
ment is not obliged to assent to the prisoner’s request to l}e set 
at liberty on parole (Article 11). Any prisoner of war who is 
liberated on parole and recaptured, bearing anus against the 
government to wh(jm he had pledged his honour or against the 
allies of that government, forfeits his right to be treated as a 
prisoner of war, and can be brought before the courts (Article 12). 

An iniemting addition assimilates individuals who follow an 
army without directly belonging to it, such as newspaper corre- 
j . s])Oiidcnts and reporters, sutlers, contractors, who fall 
jouroai* enemy’s hands, to prisonere of war, provided 

they can produce a cortilicato from the militaiy authori- 
ties of the army they wore accompanying. 

A now dcpartui’c is made by a provision in the Regulations pro- 
viding for tlio institution of a bureau for information relative to 
jirisoners of war. This is to bo created at the oom- 
inencomcnt of hostilities, in each of the belligerent 
^ ® * states and, when necessary, in the neutral countries on 

arlMOtten, territoiy belligerents have been received. It is 

^ * intended to answer all inquiries about prisoners of war, 

and is to be furnishod by the various services concerned with all 
the necessary infonuation to enable it to keep an individual return 
for each prisoner of war. It is to be ke{it informed of internments 
and changes, as well as of admissions into hospital and deaths. 
It is also the duty of Ike infonuation bureau to receive and collect 
all objects of ]iei’soiial use, valuables, letters, &c,, found on the 
liattlelields or left by prisoners who have died in hospital or 
ambulance, and to transmit them to those interested. It is, more- 
over, to have the privilege of free postage. Letters, money orders, 
and valuables, as well as ^tal parcels destined for the nrisoners 
of war or despatched by tnom, are to be free of all }x)stal duties, 
both in the countries of origin and destination, us well as in those 
they ]>as8 through. Gifts and relief in kind for prisoners of war 
are to be admitted free of all duties of entry and others, aa well as 
of payments for carriage by the government railways. 

Furthonnorc, relief societies for prisoners of war, regularly con- 
stituted wdth the object of charity, arc to receive every facility, 
B If / within tne bounds of military reemirementa and ad- 
MoclmilaM regulations, for the eilfeotive accomxdish- 

‘ ment of their task. Delegates of these societies are to 
be admitted to the places of internment for the distribution of 
relief, as also to the halting- places of re{>atriated prisoners, **if 
furnished with a ])er8onal permit by the militaiy authorities, and 
oil giving an engagement in writing to comply with all their 
rogulatious for omer and police.” 

The obligations of belligerents with regard to sick and 
wounded on land are governed by the Geneva Conven- 
tion of 1864. By this convention ambulances and mili- 
tary hospitals, their medical and administrative staff and 


chaplains are invested with a neutral character. Cer- 
tain immunities are granted to the tenants of 
any private houses in which wounded men are 
cared for, and a uniform flag and arm-badge 
l>earing a red cross were provided as a distinguishing 
mark of their neutral character. A convention, accepted 
at the Peace Conference, has now adapted the principles 
of this convention to maritime warfare. The new (Red 
Cross) Maritime Convention provides : — 

That military hospital-ships, that is to say, ships constructed 
or assigned by states specially and solely for the purpose of assist- 
ing the wounded, sick, or shipwrecked, and the names of which 
have been communicated to the belligerent powers at the com- 
mencement or during the course of hostilities, and in any case 
before they are employed, are to be respected and cannot be 
captured while hostilities last. 

As regards hospital-ships, equijkped wholly or in i>art at the 
cost of private individuals or oflicially recognized relief societies, 
they likewise are to be respected and exempt from capture, pro- 
vided the belligerent or neutral power to which they b^orig snail 
have given them an official commission and notified their names 
to the hostile power at the commencement of or during hostilities, 
and in any case before they are employed. 

The belligorcnts have the right to control and visit them ; they 
can refuse to help them, order them off, make them take a certain 
course, and put a oommisaioner on board ; they can even detain 
tliem, if imjK)rtant circumstances require it. 

The religious, medical, or hospital staff of any captured ship is 
inviolable, and its members cannot be made prisoners of war. 

Lastly, neutral merchantmen, yachts, or vessels, having, or taking 
on boara, sick, wounded, or shipwrecked of the belligerents, cannot 
be captured for so doing. 

Under the Declaration of St Petersburg (1868), to which most 
European states were ])artics, a mini mum weight was fixed for 
projectiles. The Hogue War-Regulations, which, by 
the way, do not refer to the St Petersburg Declaration, 
contain provisions forbidding the use of poisoned arms 
or the employment of arms, projectiles, or material of a nature to 
cause superfluous injury. The following agreements, to which 
Great Britain is not a fmrty, were also adopted : — - 

To prohibit the launching of projectiles and explosives 
from balloons or by other similar now methods. 

“2. To prohibit the use of projectiles, the only object of which 
is tlie diffusion of asphyxiating or deleterious gases. 

“ 3, To proliibit tne use of bullets whicli cx]>and or flatten easily 
in the human body, such as bullets with a hard envelope, of which 
the envelope does not entirely cover the core, or is pierced with 
incisions.”' 

The following prohibitions are also placed by The Hague Regula- 
tions on the means of injuring the enemy : — 

To employ poison or }K>isoned arms. 

To kill or wound treacherously individuals belonging 
to the hostile nation or army. eaeiay. 

To kill or wound an enemy who, having laid down 
anns, or havinjj no longer means of defence, has 
surrendered at discretion. ® 

To declare that no quarter will bo given. 

To employ arms, projectiles, or material of a nature to cause 
superfluous injury. 

To make iinpnqmr use of a flag of truce, the national flag, or 
military ensigns and the cmemy’s uniform, as well as the distinctive 
badges of the Genova Convention, 

To destroy or seize the enemy’s property, unless such destruction 
or seizure be im|)eratively dcmaiideu by the necessities of war; 
to attack or bombard towns, villages, habitations, or buildings 
which are not defended. 

To pillage a town or place, even when taken by assault. 

Ruses of war and the employment of methods necessary to 
obtain information about the enemy and the country, on the 
contrary, are considered allowable. 

Ill sieges and bombardments all necessary steps arc to be taken 
to spare as far as possible buildings devoted to religion, art, 
science, and charity, ' hospitals, and places whore thi; sick and 
wounded are collected, provided they are not used at the same 
time for military purposes ; but the besieged are to indicate these 
buildings or places by some particular and visible signs, and notify 
them to the assailants. 

A spy is one who, acting clandestinely, or on false pretences, 
obtains, or seeks to obtain, information in the zone of operations 
of a belligerent, with the intention of communicating it to the 
liostile party (The Hague War Convention, Art. 20). Thus, soldiers 


1 The texts of these Declarations will be found in Parliamentary 
Paper, MisoeUaneous, No. 1, 1890.” C. 9534. 
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not in disguise who have penetrated into the zone of operations of 
A hostile army to obtain information are not considered spies. 

Similarly, the following are not considered spies: 
Spw* soldiers or civilians, carrying out their mission openly, 
charged with the delivery of despatches dratined cither for their 
own army or for that of the enon^. To this class belong likewise 
individuals sent in balloons to deliver despatches, and generally 
to maintain communication between the vanous parts of an army 
or a territory (ib,) A spy taken in the act cannot be punished with- 
out previous trial, and a spy who, after rejoining the army to which 
lie belongs, is aubsejiuently captured by the enemy, is a prisoner 
of war, and not punishable for his previous acts of espionage.^ 

Territory is considered as occupied when it is actually under the 
authority of the hostile army. The authority having jiassed into 
the hands of the occupant, the latter takes all possible 
^ re-establish public order and safety. Oom- 
pulsioii of the population of occupied territoiy to take 
temtoty, military operations against its own country, 

and pressure to take the oath to the hostile power arc proliibited. 
Private property must be respected, save in case of urgent military 
necessity (Arts. 47 and 28). The property of the communes, that 
of religious, charitable, and educational institutions, and of art 
and science, even when state property, arc assimilated to private 
property, and all seizure of, and destruction, or intentional aamago 
done to such institutions, to historical monuments, works of art or 
science, is prohibited. 

As regards Continental criticism of the conduct of the Boer war 
by the British commanders, who are alleged to have fremiently 
violated these provisions of The Hague War-Kegula- 
tions, it would be carping to contend that, as the 
Perula^ Republics wem not parties to the convention, 

tfoLi. * entitled to its benefits.^ The criticism, 

however,* was irrelevant, The Hague War- Regulations 
relating only to “occupation” by a hostile army and not to the 
military establishment of a conquering state in jiossession of 
mnwxm territory, i.o which international regulations can have no 
aiqdication. 

DBcianiion Contcunix)rary j^ractice aa regards declara- 
0 / war, tions of war varies. 

The Franco-Prussian war of 1870 was preceded by a 
deliberate declaration. In the war between Japan and 
China tliere was no declaration. (S^^e Ariga, 
^ncSca, Ontrre SiruhJapmtdm^ Paris, 1896). The 
delivery of an ultimatum specifying those terms, 
the compliance witli which is demanded within a specified 
time, is practically a conditional declamtion of war which 
becomes absolute in case of non-compliance. Thus the 
note communicated by the United States to Spain on 
20th April 1898 demanded the immediate withdrawal 
of all the land and sea forces from Cuba,” and gave 
Spain three days to accept these terms. On tlio evening 
of 22nd April the United States seized several Spanish 
vessels, and hostilities were thus opened. In the case of 
the Transvaal war, the declaration also took the form of 
an ultimatum. (See as to the formal notification of the 
existence of a state of war. Neutrality.) 

Too much confidence must not be placed in regulations 
concerning the conduct of war. Military necessity, the 
heat of action, the violence of the feelings 
iawofwar. which come into play will always at times 
defeat the most skilfully-combing rules dip- 
lomacy can devise. Still, such rules are a sign of condi- 
tions of public opinion which servo as a restraint ujk)!! 
the commission of barbarities among civilized peoples. 
The European operations in China cons(*,quent on the 
“Boxer” rising show how distance from European criti- 
cism tends to loosen that restraint. On the other hand, 
it was significant that both the United States and Spain, 
who were not parties to the Declaration of Paris, found 
themselves, in a war confined to them, under the necessity 
of observing provisions which the migority of civilized 
states have agreed to respect. ^T. ba.) 

^ See as to Flags of Truce, Art. 82 of The Hogue Regulations. 

’ Art. 2. Tlio provisions contained in the Insulations mentioned in 
1 are only binding on the contracting powers in case of war 
between two or more of tliein. 


Warburton, Colonel Sir Robert (1842- 

1899), Anglo-Indian soldier and administrator, was the 
son of an artillery officer 'who was taken prisoner at Kabul 
in 1842, and who escaped through the good offices of an 
Afghan princess. He married ^is lady, and she trans- 
mitted to their son that power of exercising influence 
over the tribes of the north-west frontier which stood 
him in good stead during his long service in India. 
Warburtfm entered the Royal Artillery in 1861, took 
part in the Abyssinian war of 1867-68, and then joined 
the Bengal Staff Corps. lie served 'with distinction in 
the expedition against the Utman Khels in 1878 and in 
the Afghan war of ] 878- 80. Very soon after the British 
Government had made ])ormanont arrangements for keep- 
ing ojwn the Khaibar Pass, Warburton was appointed to 
take charge of it as political officer. This jx’st ho held, 
discharging its duties with conspicuous ability, between 
1879 and 1882 with intervals of other duty, and con- 
tinuously from 1882 until 1890. Ho turnetl the rude 
levies which formed the Kliaibar Rifles into a fine corps, 
ready to serve the Indian Government whert^ver they 
might be required. Ho made tho road safe, kept the 
Khaibar Afritlis friendly, and w’on the thanks of the 
PuTijab Government, expressed in a B]>ecial order uix)n 
his retirement, for his good work. When tho Afridis 
began to cause anxiety in 1897, Colonel Warburton was 
ask ‘d by the Government of India if ho 'wxmld assist in 
quieting the excitement amongst them. He declared him- 
self ready to do so, but in the meantime tho trouble had 
come to a head. Colonel Warburton took part in the 
campaign wliicli followed ; at its close liis active career 
ended. lie occupied his leisure in retirement by writing 
his memoirs, which, under the title of Eightem Years in 
the Khyher, were publislicd by Murray in 1900. He died 
at Kensington on 22nd April 1899. 

Ward, Adolphus William (1887 ), 

historian and man of letters, was born at Hampstead, 
2nd December 1837, and was educated in Germany and 
at tho University of Cambridge. In 1866 he was aji- 
pointed professor of history and English literature in 
Owens College, Manchester, and was principal from 1890 
to 1897, when ho retired. He took an active part in 
the foundation of Victoria University, of whicdi he w^as 
vice-chancellor from 1886 to 1890 and from 1894 to 
1896. In 1897 tho freedom of tlie city of Manchester 
was conferred upon him, aiid in 1900 ho was elected 
Master of Poterhouse. His most important work is his 
standard JJisU/ry of English Dmmatic Litemtnre 
Age of Queen Anne (1875), nj-edited after a thorough 
revision in 1899. He has also w'ritien The House of 
Austria in the Thirty Years^ War (1869), and tlie volumes 
on Chaucer and Dickens in tho “ English Men of Letters ” 
series edited by Mr John Morley, and lias translatcMl 
Curtius’s History of Oreecey 1868-73. He has alsc 
l)een an extensive contributor to high-class periodica! 
literature. 

Ward, Elizabeth Stuart Phelps (1844- 

), American authoress, was born in Bosttu), Massachu- 

st!tt.s, 13th August 1844. Her father was Austin Phelps, 
who became, sixm after her birth, professor in Andover Theo- 
logical Seminary, and was the author of The Still Hour and 
other |) 0 |)ular w'orks on the spiritual life. Miss Pholjjs 
began her literary career by the production of juvenile 
tales of no special significance, but in 1868 ap]>eared 
The (rates Ajar^ a realistic study, in the form of fiction, 
of the possibilities of the life after death, which attained 
immediate popularity, and was followed by the similar 
Beyond the Gates (1883) and The Gates Between (1887). 
Her other numerous writings fall under the divisions of 
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novels, short stories, tales for children, personal reminis- 
cences, religious books, hints on dress reform, and verse ; 
the most significant being the novel. Doctor Zay (1882) ; 
such strong tales as The Ttfnih of Janvary (a narrative 
of the falling and burning of a cotton-mill in Lawrence, 
Massachusetts, in 1860, which appeared in The AUaniic 
Mowthly for March 1868); and the Gloucester tragedy 
entitled Jack the Fiehemuin (1887) ; the “ Trotty ” stories 
for children, one of the best features of Ovr Yowng Folke 
magazine between 1865 and 1873 ; and the n^able 
Cfuiptere from a Life^ reprinted from a monthly periodical 
in 1896, and giving a cliaracteristic record of certain 
passing phases of religio-social life in New England in the 
middle of the 19th century. In 1888 Miss Phelps married 
Herbert Dickinson Ward, a Congregational minister and 
writer, with whom she collaborated in some of her loss 
imi)ortant works of fiction. 

Wardi ilohn Quincy Adame (isso ), 

American sculptor, was born in Urbana, Ohio, 29th June 
1830. His education was received in the village schools. 
In 1850 he entered the studio of Henry K. Browne, where 
he remained as student and assistant until 1857. Between 
that date and 1861, when he opened a studio in New 
York, he executed busts of Joshua B.. Giddings, Alexander 
H. Stephens, and Hannibal Hamlin; prepared the first 
sketch for the ** Indian Hunter, and made studies among 
the Indians themselves for the work. In 1863 he became a 
member of the National Academy of Design (New York), 
and was elected its president in 1872. Among his best- 
known statues are the Indian Hunter,” finished in 1864 
(Central Park, New York) ; Washington, heroic size (on 
the steps of the U.8. Sub-Treasury, Wall Street, New 
York) ; Henry Ward Beecher (Brooklyn) ; an equestrian 
statue of General George H. Thomas (Washington); 
Israel Putnam (Hartford); and the seated statue of 
Horace Greeley, the founder of the New York Trihme, 
in front of the office of that newspaper. In 1896 he 
was elected president of the newly organized National 
Sculpture Society (New York). Unlike Ms fellow-country- 
man, W. W. Story, ho acquired his training, his inspiration, 
and his themes from his own country. 

Ward, William QBorgB (1812-1882), Eng- 

lish Homan Catholic theologian, was bom 2l8t March 
1812. His career is extremely interesting as illustrating 
the development of religious opinion at a remarkable crisis 
in the history of English religious thought. Ward is de- 
scribed by his son and biographer as somewhat unequally 
gifted by nature. For pure mathematics he had a special 
gift — almost a passion. For Mstory, applied mathematics 
— for anything, in fact, outside the exact sciences — he felt 
something approaching to contempt. He was endowed with 
a strong sense of humour and a love of paradox carried to 
an extreme. He went up to Christ Church, Oxford, in 
1830, but his father’s subsequent |)ecuniary embarrass- 
ments compelled liim in 1833 to try for a scholarsMp at 
Lincoln College, which he succeeded in obtaining. His ex- 
amination for mathematical honours exhibited some of the 
peculiarities of Ms character and mental powers. Four 
out of his five papers on applied mathematics were sent 
up absolutely blanL Honours, however, were not refused 
him, and in 1834 he obtained an open fellowsMp at 
Balliol. In the previous year the Tractarian movement 
had commenced, and Ward’s relations with that movement 
were as original as the rest of his life. He was attracted 
to it by his hatred of moderation and what he called 
“ respectability” in any shape — a characteristic of which 
some amusing instances have been handed down. He 
was repelled from it by the conception he had formed of 
the character of Newman, whom he regarded as a mere 


antiquary. When, however, he was at length persuaded by 
a friend to go and hear Newman preach, he at once became 
a disciple. But he had, as Newsman afterwards said of 
him, struck into the movement at an angle.” He had no 
taste for historical investigations. He treated the question 
at issue as one of pure logic, and disliking the Reformers, 
the right of private judgment wMch Protestants claimed, 
and the somewhat prosaic unifonnity of the English Churcli, 
he fiung Mmself into a general campaign ag^st Protes- 
tantism in generM and the Anglican fom of it in particular. 
He nevertheless took deacon’s orders in 1838 and priest’s 
orders in 1840. In 1839 he became the editor of the 
British Criticy the organ of the Tractarian party, and he 
excited suspicion among the adherents of the Tractarians 
themselves by his violent denunciations of the Church to 
which he still belonged. In 1841 he urged the publica- 
tion of the colobrai^ “ Tract XC.,” and wrote in defence 
of it. From that i)eriod Ward and his associates worked 
undisguisedly for union with the Church of Borne, and in 
1844 ho published his Ideal of a Christian Churchy in 
which he openly contended that the only hope for the 
Church of England lay in submission to the Church of 
Borne. This publication brought to a height the storm 
which had long been gathering. The University of Ox- 
ford was invited, on 13th February 1845, to condemn 
“ Tract XC.,” to censure the Idealy and to degrade Ward 
from his degrees. The two latter propositions were 
carried, and “Tract XC.” only escaped censure by the 
non placet of the proctors Guillemard and Church. The 
condemnation precipitated an exodus to Borne. Ward 
left the Church of England in September 1845, and was 
followed by many others, including Newman Mmsdf. 
After his reception into the Church of Borne Ward gave 
Mmself up to ethics, metaphysics, and moral philosophy. 
He wrote articles on Free Will, the Philosophy of 
Theism, on Science, Prayer, and Miracles for the Dublin 
Review, He also dealt with the condemnation of Po|)e 
Honorius, carried on a controversial correspondence with 
John Stuart Mill, and took a leading part in the discue- 
sions of the Metaphysical Society founded by Mr James 
Knowles, of which Tennyson, Huxley, and Martineau 
were also prominent members. He was a vehement 
opponent of Liberal Catholicism. In 1851 he was made 
professor of moral philosophy at St Edmund’s College, 
Ware, and was advanced to the chair of dogmatic 
theology in 1852. In 1868 he became editor of the 
Dublin Review, He gave a vigorous support to the 
promulgation of the dogma of Papal Infallibility in 
1870. After his admission into the Boman Catholic 
Church he had, rather to the dismay of his friends, 
entered tlxe married state, and for a time had to struggle 
with poverty. But Ms circumstances afterwards im- 
proved. He died 6th July 1882. (j. j. l*,) 

Wardha, a town and district of British India, in 
the Nagpur division of the Central Provinces, wMch take 
their name from the Wardha river. The town is situated 
48 miles south-west of Nagpur by rail. It was laid out 
in 1866, shortly after the district was first constituted. 
Population (1881), 5816 ; (1891), 8322. There are two 
steam factories, pressing 153,000 maunds of raw cotton. 

The district of Wardha has an area of 2428 square miles ; 
population (1881), 887,221 ; (1891), 400,854, showing an increase of 
4 per cent. ; average density, 165 ^rsons per square mile. In 1901 
the TOpulation was 885,488, showing a decrease of 4 per cent. The 
land revenue and rates were, Rs. 7,81,292, the incidence of assessment 
being R. 0-7-5 per acre ; cultivated area (1897-98), 916,854 acres, 
of which 8149 were irri^ted from wells ; number of police, 889 ; 
boys at school, 6115, being 20 per cent, of the male populalaon of 
school-going age; register death-rate (1897), 58 'S? jier 1000. 
The principal crops are cotton, millet, wheat, and oil-se^s. This 
region has given its name to the cotton known in the market as 
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Hinganghat. There are two ootton-mills at Hinganghat and 
Pulmn, and eight steam cotton presses. The district is traversed 
by we Nagpur line of the Great Indian Peninsula Railway^ with 
five stations. A branch runs from Wardha town past Hinganghat 
to the Warora coal-field in the district of Chanda. 

Wftrai a town of Hampshire county, Massachusetts, 
U.S.A. It comprises an area of 28 square miles of hill 
country, in the central part of the state, containing 
several villages, the largest of which bears the same name 
as the town, and is on the Ware river, and on the Boston 
and Albany and the Boston and Maine railways, at an 
altitude of 488 feet:' It is irregularly laid out, and has 
an excellent water-supply. Its chief industry is the 
manufacture of cotton and woollen goods. Population of 
the town (1880), 4817; (1890), 7329; (1900), 8263, 
of whom 3263 were foreign-born. 

WArahftlYly a municipal borough of Dorsetshire, 
England, 17 miles south-east of Dorchester, near Poole 
Harbour, with a station on the London and South- 
Western Railway. It formerly sent two members to 
Parliament, but in 1832 its representation was merged 
in that of the county. In the ancient church of St 
Mary is a chapel said to be the burial-place of the Anglo- 
Saxon kings. The town and neighbourhood have l^en 
long noted for their lime and cement, and large quantities 
of potter8\ pipe, fire, and other kinds of clay are sent to 
Staffordshire and to foreign countries. Population (1891), 
2141 ; (1901), 2003. 

WctrrifllnStori a market town and railway station 
in the Westbury |>arliamentary division of Wiltshire, 
England, 21 miles west-north-west of Salisbury. The 
restoration of the church of St Denys has been completed, 
and the missionary college ])rovided with now buildings. 
There is a technical and industrial institute. Area of 
parish (an urban district), 6564 acres. Population (1891), 
6663 ; (1901), 5547. 

Warner, Charles Dudley (1829~1900), 
American autlior, was born at Plainfield, Massachusetts, 
12th September 1829. He graduated at Hamilton 
College, Clinton, New York, 1851 ; became a lawyer, 
and practised in Chicago 1856-60; but in 1861 removed 
to Hartford, Connecticut, as editor of the Pre8» (merged 
in the Cmirant in 1867). There he continued to reside, 
engaged in editorial work upon that journal and Harp&t'^s 
Mdcfazine^ in lecturing, in such public services as prison 
reform, city park sui^ervision, &c., and in literary work. 
Of his numerems volumes the first was The Booh of 
Eloquence (1853), a collection of extracts for declama- 
tion; but his place in American literature dates from 
the appearance of the humorous and reflective sketches 
entitled My Summer in a Garden^ first published in his 
newspaper, and reissued in a small volume in 1870. 
Their literary style was midway between the formal 
sentiment of Irving and the brisk paradoxes of Mark 
Twain; and the pleasure they gave to the reader was 
due to their delicacy of touch, kindly suggestiveness, and 
humorous wholesomeness of tone. Their general method 
of entertaining comment on things and men was after- 
wards applied by the author to many successive collections 
of skotehes of travel, life, &c., such as Sawnterin^’'. (in 
western Europe, 1872), Baddeeh and Thad Sort of Thing 
(Nova Scotia, ic., 1874), and Back-Log Studies (1872). 
A more descriptive and on the wbole a less jocose style 
was adopted in Mummies and Moslems (1876), In the 
Levant (1877), On Horseback (in the Southern states, 
1888), and Our Italy (southern California, 1891). 
Warner also wrote a book of reminiscences of child- 
hood, and biographies of Captain John Smith and 
Washington Irving (the first semi-humorous and the 
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second wholly serious). He edited the “American Men 
of Letters ” series, and a large “ Library of the World's 
Best Literature ” ; but his chief contributions to literature, 
apart from the books named and the graceful little collec- 
tion of Harper's Magazine essays under the titles of As 
We Were Saying (1891) and As We Go (1893), are his 
novels, The GUded Age (in collaboration with Mark 
Twain, 1873), Their Pilgrimage (1886), A Little Journey 
in the World (1889), I'he Golden House (1894), and That 
Fortune (1899). The first of the novels is a broad satire 
oii American “shiftiness”; the others, like Howells’s 
Their Wedding Journey^ combine topographical descrip- 
tion with quiet character-study — the author’s expression 
of the sexiiety in which he has lived. The three last 
named form a trilogy on the general subject of money- 
making and money-losing. ’ Warner died at Hartford, 
Connecticut, 20th October 1900. 

WctrnSClorfi a town in the government district of 
Kumburg, in Bohemia, near the Kaxon frontier. The 
chief industries comprise cotton spinning, weaving, and 
calico printing, the manufacture of cloth, woollen and 
linen stuffs, satin and velvet, machinery, cement, colours, 
Ac. The ecclesiastical edifices include an old-Catholic 
church, and there is a monument to the imperial reformer, 
Joseph II. Population (1890), 18,268 ; (1900), 21,150. 

WftrorAf a town of British India, in the Chanda 
district of the Central Provinces, with a railway station. 
Population (1881), 8022; (1891), 10,018. Warora gives 
its name to a coal-field. The colliery, which is worked by 
the Government, employs about 1 500 persons. In 1 897-98 
the output was 115,652 tons, of which 56,070 tons were 
sold to the railway; total expenditure, RB.3,97,r)94, being 
Rs.3.7.0 per ton; total receipts, Rs.5, 40,749, showing a 
profit of 7*7 i)er cent, on the capital outlay. A fireclay 
industry under the same managememt raised 2065 tons of 
iron-clay in 1897, and sold bricks and tiles to the value 
of R8.34,948. Warora is connected with Wardha on the 
Great Indian Peninsula Railway by a state lino 45 miles 
in length. 

Warrenf a city of Ohio, U.S.A., capital of Trum- 
bull county, on the Mahoning river, and on the Penn- 
sylvania, the Erie, and the Pittsburg and Western 
railways, in the north-eastern {)art of the state, at an 
altitude of 872 feet. It is in a region of coal and 
iron mining, and has rolling-mills, machine-shops, and 
other manufactures. Population (1880), 4428; (1890), 
5973 ; (1900), 8529, of whom 1161 were foreign-born and 
137 negroes. 

WArreny a borough of Pennsylvania, U.S.A., cajjital 
of Warren county, on the Allegheny river, and the Dun- 
kirk, Allegheny Valley and Pittsburg, the Pennsylvania, 
and the Western New York and Pennsylvania railways, 
in the north-western part of the state, at an altitude 
of 1189 feet. It is in the oil region, and most of its 
industries are directly connected with the production, 
refining, and distribution of oil. Population (1880), 
2810; (1890), 4332; (1900), 8043, of whom 1629 were 
foreign-born. 

Warransburffy a city of Missouri, XJ.S.A., capital 
of Johnson county, on the Black river, and on the 
Missouri Pacific Railway, in the western part of the state, 
at an altitude of 831 feet. Its site is hilly, its street 
plan regular, it has a good water-supjdy, and is divided 
into four wards. It is surrounded by a rich farming 
region, for which it serves as a shipping and supply |X)int 
Population (1880), 4049; (1890), 4706; (1900), 4724^ 
of whom 127 were foreign -Wn and 556 negroes. 
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WArrinstOrii a municipal, county, and parlia- 
montary borough and market town, in the Newton parlia- 
mentary division of Lancashire, England, 18 miles west- 
flouth-west of Manchester, on the river Mersey, with 
stations on several railways. Parr Hall, opened in 1895, 
was built at a cost of £10,000, and a county court-house 
was erected in 1897. Victoria Park and Queen’s Gardens 
were opened in 1897. Population (1891), 52,288; (1901), 
64,241. 

WarmambCMly a seaport town, Victoria, Aus- 
tralia, in the county of Villiers, 166 miles south-west of 
Melbourne, and its nearest port on the western seaboard. 
A viaduct and breakwater pier, 2400 feet in length, have 
been constructed. Dairy produce is exported to the value 
of about £150,000 annually. Race meetings are held, 
the steeplechase course being said to be the best in the 
colony. Luxurious sea-baths have been fitted up by the 
corporation. The summer climate is the coolest in the 
Australian states. Population (1881), 4839; (1891), 
6582; (1901), 6410. 

WArSAWf a government of Russian Poland, occupy- 
ing a narrow strip of land on the left bank of the Vistula 
and the lower Bug down to the Prussian frontier. It has 
an area of 5623 square miles, and its population, which 
was 971,730 in 1885, in 1897 numbered 1,933,689 
(domiciled only), of whom 949,794 were women, and 
791,746 lived in towns, chiefly in the city of Warsaw. 
The inhabitants arc mostly Poles, Jews (about 225,000), 
and Germans (about 90,000). The government is divided 
into thirteen districts, the chief towns of which are War- 
saw, Btonie (2981), Gostynin (6455), Gr<yec (5800), 
Kutno (11,213), fiowicz (12,434), Neszawa (2573), Novo- 
Minsk (7978), Ptonsk (7907), Radzymin (3629), Skier- 
newice (9846), Sochaezew (5968), and Wfoclawek 
(23,065). In spite of an unfertile soil, agriculture is 
prosecuted with considerable success. The total area 
under cereal crops in 1900 was 1,605,800 acres. The 
average yield in 1895-99 was ; wheat, 1,701,000 
cwt. ; rye, 5,371,000 cwt. ; barley, 863,000 cwt. ; oats, 

2.044.000 cwt. — all cereals, 10,559,000 cwt. ; also jxjta- 
toes, 15,430,000 cwt. Cattle-breeding is also widely en- 
gaged in, and there were in the jirovince in 1898 119,970 
horses, 339,800 horned cattle, 453,600 sheep, and 
171,300 pigs. Manufacturing industries have greatly 
developed. In 1898 the aggregate returns of all factories 
amounted to 106,316,000 roubles, as compared with 

54.700.000 roubles in 1885, thus making Warsaw the 
fifth industrial province in Russia in Europe. The princi- 
pal establishments are machinery and sugar works, flour- 
mills, and factories for plated silver, carriages, carpets, 
woollen cloth, boots and i^oes, and ready-made clothing. 

WairSAW (Polish, Warszawa), the chief town of the 
above government and the capital of Poland, on the 
left bank of the Vistula. It is an important railway 
junction, from which five railways radiate to Danzig in 
Pimssia, St Petersburg (700 miles), Moscow (870 miles), vid 
Siedlce and Brest Litovsk, Kieff and south-west Russia, 
vid Lublin, Berlin (404 miles), and Vienna, vid Skier- 
newicef.' It has continued to develoj), and had in 
1897 a population of 638,208. About one-thii’d of 
these are Jews ; Germans form an important element, 
and the Russian garrison numbers some 31,000; the 
rest are Poles. The abolition of the central administra- 
tion of the lieutenancy of Poland and of the adminis- 
trative autonomy of the Polish provinces has in no wise 
diminished the national importance of tha city, nor has 
the fact that in all the educational institutions but two in- 
struction is given in Russian. On the contrary, it acquires 
every year more and more importance as an intellectual 
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centre — literary, dramatic, and musical — for all Polish- 
speaking peoples, and as an industrial centre both for Poland 
and the western portion of the Russian Empire. From a 
military point of view Warsaw remains the chief strong- 
hold for the military defence of Poland ; the Alexander 
Citadel has been much improved, and the brid^ across 
the Vistula is defended by a strong fort, Sliwicki. Many 
large and handsome buildings have been erected, and 
several empty si)aceB have been converted into gardens 
and beautiful squares; improvements have been made 
in the Saxon Garden, and the “ Uyazdovsk ” boulevards 
have been planned in imitation, on a (small scale, of the 
Champs Elys^es of Paris. The iron and steel industry has 
greatly developed. The piincifial steel works now pro- 
duce annually no less than 100,000 tons of steel goods, 
half of which are rails, and some of the establishments 
rank among the largest of their kind, though out of 368 
factories registered in 1895, 100 employed less than 16 
workers each, 175 from 16 to 50, and only 34 more than 
100. The machinery works have sufiered to some extent 
from competition with those of southern Russia, and find 
the high price of land a great obstacle in the way 
of extension. But the manufactures of ] dated siher, 
carriages, boots and shoes (annual turnover 80,000,000 
roubles), millinery, hosiery, gloves, and all sorts of 
small artistic house decorations retain their importance, 
chiefly owing to the skill of the workers. There are 
altogether more than 50,000 artisans in the city. Trade 
is princi|)ally in the goods enumerated above, but the 
city is still a centre for trade in corn, leather, coal, and 
sugar, and its two fairs (wool and hops) have a great 
reputation throughout western Russia. (p. a, k.) 

Wartha, or Wartha, a river of Poland and Prussia. 
It rises on the north slope of the mountains north of 
Cracow, flows north as far as Radomsk, theti west, then 
north again past Sieradz, until it reaches Kolo, where it 
again turns w^ost, crosses the frontier into the Prussian 
province of Posen, wheels north again to beyond the town 
of Posen, then once more bends wx'st, and flowing past 
Schwerin and Landsberg, enters the Oder, from the right, 
at Kustrin. Its total length is 440 miles, of which 210 
are in Poland and 230 in Prussia ; it is navigable u]> to 
Konin in West Poland, a disttince of 265 miles. Its 
banks are mostly lowr and flat, its lower course esi)ecially 
running through marshes (drained and cultivated). It is 
connected with the Vistula through the Netze (its own 
right-hand tributary) and the Bromberg canal. The area 
of its drainage basin is 17,240 square miles. 

Warwick, a midland county of England, bounded 
on the W. by Worcester, on the N.W. by Stafford, on 
the N.E. and E. by Leicester and Northampton, and on 
the S. by Oxford and Gloucester. 

Area a?ui Fopulaiion, — Tlie area of the ancient county is 
S77,462 acres, or 902 square miles, with a i»opulation in 1881 of 
737,389; in 1891 of 805,072, of whom 888,261 vere males and 
416,811 females; and in 1901 of 897,678, the number of persons 
per square mile being 995, and of acres to a j)er8on 0*64. The 
area of the administrative county, as given in the ceiii^us tables of 
1891, was 562,797, with a population of 307,193, or, including the 
county boroughs of Birmingham and Coventry, 578,595 acres, with 
a population of 838,039.' Since 1891, however, various changes 
have been made in the adminiNtrative area. In 1895 the part 
of the parish of Drayton Bassett in Warwick w'as transferred to 
Stafford, and the i)arish of Stoueton was ti*ansferred from North- 
ampton to Warwick ; and in 1896 the jiart of the parish of 
Batsford in Warwick was transferred to Gloucester, and the 
Itarish of Oldberrow from Worcester to Warwick. The area of the 
registration county is 621,838 acres, with a ]x)pulation in 1891 of 
801,738 and in 1901 of 906,451, of whom 439,177 were males and 
467,274 were females. Within the registration area the increase 
of population between 1881 and 1891 was 9*75 per cent., ahd 
between 1891 and 1901, 13 per cent. The excess of births over 
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deaths between 1881 and 1891 was 106|686, and the actual increase 
of resident population was 71,223. 

The following table pives the numbers of marriages, births, and 
deaths, with the number of illegitimate births, for 1880, 1890, 
and 1898 


Year. 




Illegitimate nirtliM. 




Malea. 

Feuialee. 

1880 

6174 

25,975 

14,481 

15,071 

609 

592 

1890 

6648 

24,567 

481 

475 

1898 

8064 

28,123 
: 

16,199 

476 

422 


In 1899 the number of marriages was 8009, of births 28,586, and 
of deaths 16,843. 

The following table gives the marriage-, birtli-, and death-rates 

K 'housand ofthe population, with the percentage of illegitimate 
H, for a series of years ; — 



1870-70. 

188U. 

1880-89. 

1890. 

1888-97.: 1898. 

Marriage-rate 

16-7 

14*3 

14-9 

16-7 

16*6 

18-9 

Birth-rate . 

37-4 

35*8 

33*6 

30*8 

31-5 

32-9 

Death-rate . 

22-2 

20*0 

190 

20*1 

19-2 

19'0 

Percentage of ille- 
gitimacy . 

4-2 

4*2 

4-1 

3*9 

3*7 

3*2 


Both the birtli-rate and the death-rate are high, hut the ]ier- 
centage of illegitimacy is much below the average. The number 
of Scots in the county in 1891 was 3458, of Irish 7084, an<i of 
foreigners 2591. 

Constitution and Oooernment. — The county contains six 
municipal boroughs: Birmingham (522,182), Coventry (69,377), 
Koval Leamington Spa (26,888), Stratfonl-on-Avon (8310), Sutton 
Coldfield (14,264), and Warwick (11,889). Birmingham and 
Coventry are county boroughs. The following are urban districts : 
Aston Manor (77,310), Bulkington (1648), Krdington (16,366), 
Kenilworth (4644), Nuneaton and Chilvers Coton (24,995), and 
Rugby (16,838). Warwickshire is in the midland circuit, and 
assizes arc held at Warwick. The boroughs of Birmingham, 
Coventry, Royal Leamington Sjia, Stratford-upon-Avon, Sutton 
Coldfield, aim Warwick have separate commissions of the iieace, 
and the boroughs of Birmingham and Warwick have, in addition, 
separate courts of quarter sessions. The ancient county, which 
is mostly in the diocese of Worcester, contains 276 entire eccle.si- 
astical j»rishes or districts, with parts of 14 others. 

ISducation . — Birmingham is the seat of a iini>ersity and other 
iin})ortant educational institutions, and Rugby of one of the 
most famous of English public schools. There is a day training 
college for 8choolmastei*s and schoolmistresses in connexion with 
Mason University College, Birmingham. In Birmingham there 
are two board deaf schools, a general institution for the blind, 
and the royal institution for the deaf and dumb. At Aston there 
is a board deaf school. The total number of olomentary schools 
on 31st August 1899 was 415, of which 120 were board and 296 
voluntary schools, the latter including 243 National Church 
of England schools, 4 We.sleyan, 36 &man Catholic, and 12 
"British and other.*' Tiie average attendance at board schools 
was 77,952, and at voluntary schools 68,832. The total scltool 
board receinte for the year ended 29th Sej)teniber 1898 were 
£356,656. The income under the Agi’icultural Rates Act wss 
over £1878. 

Agriculture , — About five-sixths of the total area is under cul- 
tivation, and i>f this about two-thirds is in permanent pasture. 
About 2600 acres are under undiards and 21,000 under woods. 
The acreage under corn crops has greatly diminished, the decrease 
being chiefly in that under wheat, which amounts to about one- 
third of the wheat acreage. Wlieat is, however, still grown on 
about two-fifths of the corn acreage, while barley occupies le.ss 
than one-third and oats only about one-seventh. More than 
half theiicreago under green crops is occupied ]jy turnijis, swedes, 
and mangold, much attention oeing paid to cattle- rearing and 
■dairy-farniirig. The following table gives the acreages of tlic 
larger main divisions of the cultivated area at intervals from 
1885 


Year. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

Green 

Cro|)B. 

Clover. 

Pennaiient 

Pasture. 

Fallow. 

1885 

1890 

1896 

1900 

496,8.50 

495,490 

494,680 

495,284 

110,428 

10,101 

92,829 

92,513 

31,784 

29,28;) 

29,894 

28,349 

41,867 

36,176 

37,836 

33,174 

298,362 

817,602 

324,703 

834,683 

14,430 
10,108 1 
8,922 1 
6,116 


-WARWICK 759 

The following table gives particulars regarding the principal 
live-stock during the same years 


Year. 

Total 

Horses. 

Total 

Cattle. 

Cows or Uoifors 
ill Milk or in 
Calf. 

Sheep. 

Pigs. 

1885 

20,630 

114,296 

88,432 

296,867 

41,348 

1890 

20,695 

104,360 

35,425 

306,913 

4b, m 

1895 

22,273 

95,305 

32,249 

272,856 

46,498 

1900 

22,482 

108,592 

35,958 

272,189 

36,405 


Industries and Trade , — According to the rej^ort for 1898 of the 
chief inspector of factories (1900), the total number of j^tersons 
employed in factories and workshops in 1897 was 192,444, as 
compared with 182,302 in 1896. Of these only 6110 were em- 
ployed in textile factories, woollen and worsted industries, &c., 
employing 1396, and silk (including ribbons at Corentry and 
Nuneaton) 2427. Non-textile factories enjployed 156,008, the 
percentage of increase between 1895 and 1896 being 17*6, while 
uetweeu 1896 and 1897 it uas 5*6. As many as 60,731 jicrsons 
were employed in the manufacture of machines, apjiliances, con- 
veyances, and tools, 16,351 in the ibiinding and coiiver'-iou of 
metals, 14,718 in the manufacture of jewellery, plate, instruments, 
and fancy articles (Warwickshire ranking in this respect next to 
London), 12,140 in furniture-makiug, 7180 in the mannfacturc 
of paper, Ac., 6618 in the galvanizing and finishing of metals, 
3792 in clothing industries, 1739 in clay and stone industries, 
1605 in the manufacture of glass, 1869 in iiidiarubber and gutta- 
percha manufatttures, and 1051 in the manufacture of chemicals. 
Df the 31,326 persons employed in workshoi)s, 6387 were engaged 
in clothing industries, 6236 in jewellery, &c., indiistricK, 4270 in 
furniture-making, 3873 in the manufacture of machines, Ac., and 
1179 in the manufacluro of pa}>er, Ac. The total number of 
persons employed in connexion with mines and (juaiTies in 1899 
was 10,440. In the same year 651,433 tons of clay were raised, 
227,959 tons of limestone, 116,440 tons of sandstone, 139,352 tons 
of igneous rocks, 41,405 tons of gravel and sand, and 5709 tons of 
iron ijyrites ; 27»354 tons of fireclay, valued at £5471, were raised 
ill 1899, as compared with 35,299 tons, valued at £7069, in 1890. 
Iron ore, of which lu,981 ions, valued at £5490, were obtained in 
1885, has been mined in increasing quantities, 30,497 tons, valued 
at £3176, having been obtained in 1899. The following table 
gives the output from coal-mines in 1890 and 1898 


Coal. 


lear. 

^ Tons. 

Viilwt*. 

1890 

1,744,174 

£697,670 

1898 

2,873,098 

969,071 


Authoiiities. — Buiuikss. Early Earthworks in IVaricickshirr. 
Birminglmm, 1884. — Dkakix. Sketches in Shakespeare ViUages. 
Binningham, 1885. — Timmins. History of WaruHckshirc (J'opnlar 
County History series). London, 1889. -- Br noEss. Historic 
lyarwickshirc. Birmingham, 1892-93. — IIannkt. The Forest 
of Arden, Birmingham, 1894. — Nutuai.i.. Warwickshire 
Word Book, (English Dialect Society.) London, 1897. 

F. H.) 

WArwiCkf a iniiniciiial and parlianuMifary borough 
and county town of Warwickshire, Erigliinil, fui ihe 
Avon, 98 miles north-west by west of l^omlon by rail. 
Tho King’s School wus founded during the reign of 
Edward the Confessor. Ujion the suine foundation 
aro the high school for girls and ilu^ King’s JHiddle 
School. There is a free library and a iimsiuun. There 
are iron-w’orks and a gelatine factory. Area of muni- 
cipal liorough, 5613 acres. Population (1891), 11,903 ; 
(1901), 11,889. 

Warwick, a town of Queensland, Australia, in 
the county of Merivale, 169 miles by rail north-west of 
Brisbane. The district is a wlieat- and maize-growing 
one. Vine-culture has also been successfully tried, and is 
extending. The town has substantial j»ublic and private 
buildings, and two large parks besides smaller lecreation 
grounds. The water-supply from the CVmdamine is 
excellent and unlimited. Coal is found in various parts 
of the district, as are also excellent building stone and 
brick-clay. Mean rainfall (12 years), 32*13 inches. 
Population (1891), 3402 ; (1901), 3836. 
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Warwieki a town of Kent county, Ehode Island, 
U.S.A., comprising an area of 44 square miles of level 
country, fronting on Narragansett Bay, and traversed by a 
line of the New York, New Haven, and Hartford Eailrofiul. 
Its population is scattered among more than a score of 
small villages, whose chief industry is the manufacture 
of cotton goods. Warwick was settled in 1642, and in- 
corporatfxl five years later. Population (1880), 12,164; 
(1890), 17,761; (1900), 21,316, of whom 7792 were 
foreign-born and 183 negroes. 

Wata. See Vasa. 

Washburne, Ellhu Bai^amln (1816- 

1887), American statesman, was born in Livermore, Me., 
on the 23rd of September 1816. He was one of seven 
brothers, of whom four sat in Congress from as many 
different states. After a common school education he 
was admitted to the bar; in 1840 he removed to 
Galena, 111. He was elected to Congress in 1852, 
where, first as a Whig and afterwards as a Republican, 
lie represented his district without intermission till 1869. 
He contributed much to aid General Grant early in 
the Civil War, and the latter on becoming President 
made Washburne Secretary of State. Prevented by ill- 
health from serving in this position, he was appointed 
minister to France, where during the Franco -German 
war and the Commune he won much distinction as pro- 
tector of German and other foreign citizens in Paris. In 
1877 lie retired from public life, and died in Chicago, 111., 
22nd October 1887. 

WAShin^Olli one of the states of the American 
Union, occupying the extreme nortli-western portion of 
the country. Wholly vdthiii it lies Puget Sound, on the 
shores of which cities have grown up within a few years 
that carry on a large share of American trade with the 
Orient. It was organized as a territory in 1853, and was 
admitted as a state in 1889. 

PoimlatUm , — The population has rapidly increased 
from 11,594 in 1860 to 349,390 in 1890 and 518,103 
in 1900, an increase of 48*3 per cent, during the decade 
1890-1900. The density per square mile had increasiKl 
during the same period from 5*2 to 7*7. In 1890 the 
three principal cities contained 28*27 per cent, of tlie 
population. Between 1890 and 1900 Seattle increased 
from 42,837 to 80,671, Tacoma from 36,006 to 37,714, 
and Spokane from 19,922 to 36,848. The three then con- 
tained about 30 per cent, of the population. There were 
in 1900 ninety incorporated places, of which only twenty 
had a population of more than 2000. The urban population 
(including under this head all persons in cities of more 
than 4000 inhabitants) increased from 33*8 per cent, of 
the total population in 1890 to 36*4 per cent, in 1900. 
In the latter year tJie population comprised 304,178 males 
(58*7 per cent.) and 213,925 females (41*3 per cent.) 
The foreign-born numbered 111,364 (21*5 per cent.) 
and the coloured 22,799 (4*2 per cent.). The coloured 
population included 2514 negroes, 3629 Chinese, 6617 
Japanese, and 1 0,039 Indians. 

Eiiilways . — Until the advent of railways, settlement 
progressed slowly. Since the construction of the trans- 
continental lines, commercial development has been more 
marked than increase of population. Three trans-conti- 
nental systems cross or enter Washington. The Great 
Northern and Northern Pacific traverse its entire length 
from east to west, and the Canadian Pacific has access by 
traffic arrangements on lines passing from the international 
boundary to Seattle. There are railways from Seattle 
and Tacoma south to the Oregon line, from Walla Walla 


in the south-eastern corner to Spokane, and from Spokane 
north to British Columbia. Numerous branches tap agri- 
cultural and mineral regions, and many extensions are 
under construction. In 1880, when the first railway was 
built, the mileage was 289. This increased to 2012 in 
1890 and 2914 in 1900. 

Commeree , — The official statement of the Puget Sound customs 
shows that the exports have grown from 18,184,908 in 1885 to 
$20,678,829 in 1901, and the imports from $288,036 in 1885 to 
$6,721,060 in 1901. The exports have been lamly wheat, flour, 
and lumber ; the imports tea, silks, and other Oiiental products. 
Larm quantities of iron, cotton, and other merchandise from the 
middle west now take this mute to China and Japan, while return 
traffic, heretofore carried by way of the Suez Canal, is being 
diverted to the eastwaid passage and the Pacific coast. So extra- 
ordinary has been the demand for ocean carriage that the Great 
Northern Railway is now (1902) finishing several steamers (of 
more than 20,000 tons each) for the Pacific trade. 

Lumber , — First in importance of the natural resources of Wash- 
ington at the present time are its forests. The department of 
geography and forestry of the United States Geological Survey 
estimates the timlxir standing in the state at 114,778,000,000 feet, 
of which 71,000,000,000 are fir, 18,000,000,000 cedar, 17,278,000,000 
hemlock, and 8,500,000,000 spruce. Practically all of this is on 
the western side of the Cascade Mountains, the nr and cedar being 
in the nortb-western portion of the state, and the hemlock and 
spiuce in the south-western |)art. It is estimated by the Govern- 
ment that, since lumbering began in the state, 40,000,000,000 
feet liave been destroyed by fire and 36,000,000,000 handled by 
the mills. The total standing timber in western Washington is 
estimated at 103,504,276,000 feet. There are 583 saw and 
shingle mills, and 844 logging camps. The grand total output for 
all the mills for 1901 was 1,460,000,000 feet. In 1901, 52,337 cam 
of lumber and shingles were shijn^d east, an increase of 9651 cam 
over the best previous recoid. The total lumber shipments (by 
cargo and rail) were 889,500,046 feet, and of shingles 4,485,600,000 
pieces. While the main timber supply is drawn from the forests 
between the summit of the Cascades and the Pacific, there is a 
considerable growth on tlie eastern slojw of the range and north 
of the Columbia river. The timber in this region consists mostly 
of white and yellow pine, with some red fir. Washington lumber 
is shipped to California, Australia, South America, Hawaii, China, 
Alaska, South America, Mexico, and the Philippines, and to all 
principal European ports. A large demand for this lumber from 
the middle western states is groudng with the decrease of the 
pine forests of Minnesota, Wisconsin, and Michigan. Large 
tbrest areas have been set aside in the state, by executive pro- 
clamation under Acts of Congress, as pennanent forest reseiTcs 
(see Forestry). 

Fisheries , — The principal item in the fishing industry is the can- 
ning of salmon. In the Puget Sound district the official report for 
1901 shows twenty-four canneries employing 8657 men, and putting 
upon the market 1,410,444 cases of salmon, valued at $5,641,776. 
With the addition of fresh, salt, and smoked fish of other varicticH, 
and of shellfish, the total product of the district for the year 
ai^egated $6,817,041. Largo canneiies are still being built. 
The total salmon {lacked for the state of Washington for 1901 
was 1,584,650 cases, valued at over $6,335,000. This is over 
one-third of the total pack of the Pacific coast, which was 
5,024,538 COSOS, valued at over $20,000,000. The largest cannery 
in the world is situated at Fairhaven, The salmon supply is re- 
inforced by the work of fish hatcheries supported and conducted 
by the state. Twenty-one of these in 1901 gave an output of 
57,156,500 young salmon. 

Mineral , — The coal-fields are of wide area, lying mostly on the 
western side of the Cascades in the north -vrestern part of the state. 
The product is bituminous and lignite, no anthracite having been 
found thus far. There are twenty-one coal mines, whose total out- 
put for 1900 was 2,418,034 tons, having an average value at the 
mine of $1 .83 per ton. Mines have been conducted piincipa^ in 
Kittitas, King, Pierce, Whatcom, and Snohomish counties. From 
the bituminous coals, the best quality of coke is produced, the 
fixed carbon ranging from 50 to 60 per cent. There has been little 
deep prospecting for coal, the measures that have been opened 
having been develoiied from the outcrop. The increasing de- 
mand for Washington coal, both for the jnuwing manufacturing 
industry of the state, and for the large n^eets of steamers from 
Ptigot Sound, encourages prospecting, and new measures are being 
discoyerod. Coal is shmped in considerable quantities to San 
Francisco, and some to Honolulu. The value of the total output 
is over $4,000,000 a year, and some 4888 men find work in the 
mines. There are extensive deposits of iron ore in various parts of 
the state that have not l>een developed commercially owing to the 
absence of a market. Much of the ore is of good Bessemer quality- 
The Skagit valley has iron-fields covering an area of 5 to 6 miles 
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wide, by 15 to 18 miles long. The ore is found in veins varying 
6 to 80 feet in width, and assays 5 per cent, to 11 per cent, 
manganese, 88 per cent, to 60 per cent, of iron, 38 per cent, to 65 
per cent, of silioa, with small percentage of silver and phosphorus. 

haematite is found in the Lake Oushman district, running 
40 per cent, to 60 {ler cent. iron. Haematite iron, carrying $6 to 
^7 in gold and 60 per cent, iron, exists in the Clugston Oreek 
district. Other deposits of iron are found on the Snohomish, 
Oedar, Chewelah, Icicle, Qreen, and Snoqualmie rivers, and in 
Mason and Thurston counties. Placer mining exists on the 
<;olumbia, PaJouse, Skagit, and other rivers, although the deposits 
are not especially rich. The famous republic district in the 
northern part of the stf^te which was opened in 1898, has become 
one of the notable gold-mining camps in the country. In the 
main range of the Kettle river, ^Id, silver, and copper are found, 
and along the Okanomn river there are deposits of free gold and 
gold-copper. Free mid and concentrating ores exist in thd Slate 
Creek and Mount Baker districts. Dry silver is found in the 
Colville district. Index has gold and copper ; Monte Cristo, low 
grade galenas in large bodies ; Peshastin, free gold and concen- 
trating ores ; 01e-£lum, gold and copper. The total value of the 
gold and silver producea in 1900 was $1,008,463. The gold pro- 
duction for the year 1900 increased to 95,432 fine ounces, valued at 
$718,200 ; and the silver production to 148,300 fine ounces, with 
a coinage vcJue of $290,283. In connexion with the mining of 
the precious metals, there was a yield in 1898 of 867,655 pounds 
of lead, valued at $82,418. At the Government Assay Offices 
established at Seattle there were received from the date of their 
•establishment, I5th July 1898 to 31st December 1901, gold 
deposits amounting to $55,973,856.07 ; of which $508,600.63 was 
from the mines of Washington, $43,967,275.38 from Alaska, the 
Klondike, and adjacent districts, and $2,315,950.11 from British 
Columbia. 

AqrimUure , — Of the 44,796,160 acres included in the area of 
Washin^n, 11,766,785 acres are still unappropriated and un- 
reserved. While a considerable |x)rtion of tnose tracts is moun- 
tainous and unfit for cultivation, there is much good agricultural 
land, and a large area which needs only irrigation to make it ex- 
tremely productive. In eastern Washington there are millions of 
acres of good farm land, and in western Washington a large amount 
adeipted to the raising of oats, barley, and vegetables, and to 
•dairying. The tide marsh lands when dyked produce 100 bushels 
of oats, 80 bushels of barley, 60 bushels of wheat, and 14 tons of 
hay j)er acre. In the western portion of the state the wooded 
slo^ies stretching down to meadows and river banks, the abund- 
ance of pure water, the mildness of the climate, and the ex- 
treme coolness of the nights during the entire year are favour- 
able to the making of nigh - grade daily products. In 1900 
there were 83,202 farms with an acreage of 8,499,297, of which 
3,466,960 wore improved. The total value of farm property waa 
$144,040,647. 

EdwalUm^ Ac , — Ample provision is made for public education. 
In 1900 Washington had 2060 school districts, and of 139,097 
census children, 122,104 were enrolled in the common schools. 
The teachers numbered 3784. The total expenditure for school 
purjKJses was $1,818,060.0.5, of which $977,632.25 was paid to 
teachers. Of the population over ten years of age in 1890, 
4 ‘3 per cent, were illiterates. Among 195,672 adult males in 
1900, 6635 were illiterate (unable to write), of whom 3989 were 
foreign-bom. The State University at Seattle has 600 students 
and 40 instraotors. There are three state normal schools, with 
675 pupils in all, and a flourishing agricultural college, with an 
attendance of 638. School revenues arc derived from the sales and 
leases of school lands, and from general and 8i3ecial taxes. When 
the state was admitted, 622,000 acres of public lands wore granlM 
for public buildings and state institutions. The school for defeo- 
tive youth at Vancouver includes departments for the deaf, the 
blind, and the feeble-minded. 

Marine Interests , — ^Though the native woods are well adapted to 
shipbuilding, high wages have prevented the prosecution of the 
industry on an extensive scale. Most of the boats built are 
wiling craft. One yard at Port Blakely turned out 100 vessels 
in the decade 1890-1900, registering an avera^ of more than 
500 net tons. The Government despatch-boat Seward was built 
at Seattle, the torpedo-boat Mowm was launched there in 1899, 
and there is now (1902) under oonstmetion at that city the first- 
class battleship Nebraska, The largest diy dock is located at Port 
Orchard. A canal is under construction by the Federal Govom- 
inent from Puget Sound to Lakes Union and Washington, These 
^11 constitute a fresh-water harbour for the largest ocean-going 
vessels. Another fresh-water harbour is being constructed at the 
mouth of the Snohomish river at Everett. 

Cocut The entrance to Puget Sound is defended by 

heavy fortifications upon which over a million dollars have 
been expended. At throe points — ^Point Wilson, Admiralty Head, 
*nd Marrowstone Point — ^these works have been constructed and 
fi^ded with modem guns of the heaviest calibre. The forts are 
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arranged in a triangle so that their fire could be concentrated 
upon any point in the channel, and no fleet could pass the entmnoe. 
In addition to this, the cities of Seattle and Tacoma and the navy 
yard at Port Orchard are defended by strong fortifications in their 
immediate vicinities. 

Finances , — On 80th September 1900 the outstanding warrants 
on the general fund of the state amounted to $600,719.67, the 
military funds warrants to $2039.22, and the state bonds to 
$817,671.72 ; making a total state indebtedness of $1,418,391.89. 
Tlie assessed valuation of real estate as equalized for the year 1901 
was $188,816,920 ; of personal property, $54,890,800 ; and of railway 
trackage, $16,473,514 ; making a total valuation of $260,180,734. 
Tlie state tax was $676,464, and the state school tax, $1,300,902. 
Since the close of the period of depression in 1893, the banking 
interest of the state has increased rapidly. The total deposits 
of the forty-two national and state Imnks in the autumn of 1901 
amounted to $29,108,129, or more than $56 i>er caput. Of this 
sum 1^4,255,000 was in the national institutions, the capital stock 
of which was $3, 155,000, and the loans and discounts, $15,078,000. 
The state luinks hod a total (japital stock of $1,602,800, and the 
capital, surplus, and undivided profits and individual deposits 
amounted to $5,945,210, and the total resources to $9,688,869. 
The dej^sita of the national hanks increased from $7,009,614 in 
1893. For the calendar year 1901 the hank clearings of the three 
principal cities were: Seattle, $144,684,367 ; Spokane, $68,856,221 ; 
T^oma, $59,622,548. Savinm banks arc few, and no statistics 
with re^id to them are availimle. 

Politics: }Voma.n's Suffrage . — The territorial legislature in 1888 
passed an Act extending the suffrage to women, and it was declared 
valid by a decision of the Supreme Court in the folhiwing year. 
In 1886 it was amended, and under this law women voted at all 
general and municipal elections, and served on grand and petty 
juries. In 1887 the Supremo Court again reviewed the law, and 
declared it void on account of a technical defect in the title. The 
law was re-enacted in 1888 to cure the defect, and was this time 
overgrown by the Court on the ground that women were not 

citizens of the United States ” within the meaning of the Organic 
Act. When the constitution prejuircd for the state of Washington 
was submitted to the voters, women's suffrage was embodied m a 
section which was voted upon separately and defeated. Continued 
efforts were made to secure another vote on the question, and 
it was brought before the people again in the election of 1898, 
when a suffrage amendment was voted u))ou and lost by some 
9000 votes. Under the constitution of the state, the state 
legislature consists of a senate of 84 members and a house 
of representatives of 80 members. The governor holds office for 
four years. The total vot' of the state for governor was 58,548 in 
1889, and 89,897 in 1892, in both of which years a Republican 
was elected ; in 1900 it was 103,907, when a Democrat was elected 
with a plurality of 2084 votes. In the presidential election of 
1896 tlie Democratic candidate received a plurality of 12,493, and 
in 1900 the plurality of the Republican nominee was 12,623. 

(.1. O. P.) 

Washington, a city and the capital of the 
United States of America. It is on the north bank of 
the Potomac river, at tlie head of tide and navigation. 
The statue on the Capitol dome is in 38" 53' 23*25'' N. 
and 77* 00' 33*55" W. The city is commonly regi^ded 
as identical in area and jK»pulation with the District of 
Columbia, since the entire District is under one govern- 
ment, and no distinction, except in matti'rs of taxation, is 
made between urban and rural jiortions. Owing to the 
rapid growth and extension of the city, the area of the 
District, 60 square miles of land surface, is already in 
great part covered by urban pojiulation. That part of its 
site lying below the cliffs has become entirely occupied, 
and urban settlement has extended ujK)n the plateau 
above the cliffs to the boundaries of the District ia several 
directions. 

Washington is one of the best paved cities of the world. 
More than one-half of its street area is paved with sheet 
asphalt* while a smaller part, including those streets sub- 
jected to heavy traffic, is paved with granite blocks, and 
altogether about five-sixths of its street area is paved. 
Its street car service is equally satisfactory: after a long 
struggle the overhead electric trolley has been banished 
from the central portions of the district, and the under- 
ground trolley adopted on all the urban lines, comprising 
some 50 miles of double track. The suburban lines are 

S. IX. — 96 
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run by overhead trolley. Besides the numerous circles and 
parks, large and small, which are scattered throughout the 
city, there are several large |)arks in its neighbourhood. 
Among them is the soldiers’ home park, north of the 
centre of the city, comprising an area of 523 acres, in 
which are the buildings of the national home for soldiers 
of the regular army. The Zoological Park, on Bock 
Creek, north-west of the city, comprises an area of 167 
acres. Its site is very picturesque, and the collection of 
animals makes it a popular resort. North of this, and 
extending to the boundary of the district, and including 
both banks of Bock Creek, with its wild and picturesque 
beauty, is a tract of 1600 acres, known as l^k Creek 
Park, which has been purchased by the Government and 
as yet is largely unimproved. On the opposite side of 
the Potomac, in Virginia, is Fort Myer, a military post, 
with ample grounds, and adjoining i^ Arlington, for- 
merly the estate of the Lee family and now a National 
Cemetery, in which lie buried 16,000 Union soldiers 
and many distinguished officers. Among the fine build- 
ings recently erected is the new city post office, which 
occupies an entire square on Pennsylvania Avenue. It is 
a steel and stone structure, nine storeys in height, with a 
tower. It houses not only the city |iost office, but the 
entire department of the General PciSt Office, which has 
been removed from the old post office building on 7 th 
Street. 

The libraries of the city are rich and numerous. 
First in order of mention is the library of C'ongress, 
now housed in its new building just east of the 
Capitol, probably the finest building of its kind in the 
world. Its dimensions are 470 by 340 feet, thus cover- 
ing nearly 4 acres. It is of granite, three storeys in 
height, surmounted by a dome. The interior decorations 
are exceedingly ornate, many American artists having 
furnished mural paintings. It was erected between 1888 
and 1897 at a cost exceeding $6,000,000, and contains 
800,000 books and 250,000 pamphlets. The free city 
library, housed in a new building on Mount Vernon Square, 
contains 20,000 volumes. Besides these, several of the 
Government departments and bureaus maintain libraries, 
some of which, being on technical subjects, are both valu- 
able and exhaustive. The fine arts are well represented. 
Many of the smaller parks and circles are embellished with 
statues of men prominent in American history ; the 
Capitol contains many others, besides noteworthy 
paintings. The Corcoran Gallery of Art, founded and 
largely maintained by private endowment, contains a 
most noteworthy collection of paintings and statuary. It 
occupies a beautiful new marble building near the state, 
war, and navy building. The city contains numerous 
clubs, the priucqial of which are the Cosmos (scientific 
and literary), the Metropolitan, the Army and Navy, and 
the Washington Club. The last is composed of ladies. 
The rapid growth of the scientific element among the 
people is illustrated by its scientific societies, ten in 
number, vnth a total membership of about 4000. There 
are in the city numerous hospitals and homes for the 
dependent. Among the former are Providence Hospital, 
Garfield Hospital, Columbia Hospital, National Homoeo- 
pathic Hospital, Freedmans Hospital, and the Emergency 
Hospital. Among the latter are the Louise Home, in- 
dustrial home school, reform school, House of the Good 
Shepherd, home for the aged, children’s hospital, and 
several orphan asylums. 

The city contains many educational institutions, in- 
cluding an excellent public school system, private schools 
and seminaries, and six colleges besides the Carnegie 
Institution, which was founded by Mr Carnegie in 1902 
to encourage investigation, research, and discovery,” 
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and to which he gave $10,000,000. The eoU^^ are 
as follows : — Columbian University, a Baptist institu- 
tion, opened in 1821, which in 1899 h^ a faculty 
of 173 professors and was attended by 1041 students, 
including 118 women; Georgetown University, a Jesuit 
institution, opened in 1791, which had in 1899 a faculty 
of 113 and was attended by 634 students; Gonzaga 
College, a Boman Catholic institution, opened in 1821, 
which had in 1899 a faculty numbering 15 and was 
attended by 151 students. Gallaudet College, a Govern- 
ment institution for the education of deaf mutes, was 
opened in 1865 ; in 1899 its faculty numbered 18 and 
the attendance was 103, including 39 women ; the 
Catholic University of America, opened in 1889, and 
intended for graduate students only, had ten years later 
a faculty numbering 34 and an attendance of 168 ; the 
buildings of the American Methodist University are in 
course of erection. 

Washington has in proportion to its population little 
manufactures or commerce, its industries being mostly 
such as are required to supply the needs of its in- 
habitants. The city exists almost wholly for the 
machinery of government, and contains few other 
interests. In 1900 it had 2754 manufacturing establish- 
ments, with a total capital of $41,981,245. They em- 
ployed 24,693 hands, and paid in wages $14,643,714. 
The raw materials used were valued at $19,369,571, and 
the product was $47,667,622. 

The assessed valuation of assessable real and personal 
property of the District in 1900 was $189,761,256. 
The non-assessable property, most of which was the 
proi)erty of the general Oovornment, had a value 
of very nearly the same amount. The net debt of 
the District was $14,553,874. The rate of taxation for 
urban property was $15*00 per $1000, for farm lands 
$10*00. The inconie of the District was $7,835,680, and 
the expenditure for maintenance and operation $5,018,211. 
Because of its large property holdings, the United States 
Government assumes one-half of the expense of carrying 
oil the District government and one-half of the District 
debt. The death-rate of the total jiopulation of the city 
in 1890 was 23*7 ; in 1900 it was 22*8, that of the 
coloured element being 31*0, and that of the whites 19*1. 
Population (1890), 230,392; (1900), 278,718, of whom 
191,532 were white and 87,186 coloured, including 
86,702 negroes. (h. g*,) 

Washinstonp a city of Indiana, U.S.A.,' capital 
of Davies county, at the intersection of the Baltimore 
and Ohio South-Western, the Evansville and Indiana- 
polis, and the Southern Indiana railways, in the south- 
western part of the state, at an altitude of 510 feet. 
It is in a coal-mining region, and has a large business 
in the shipment of coal. Population (1880), 4323; 
(1890), 6064; (1900), 8551, of whom 391 were foreign- 
born and 255 negroes. 

WashlniTtOni a city of Fayette county, Ohio, 
U.S.A. It is at the intersection of the Baltimore and 
Ohio, the Cincinnati and Muskingum Valley, the Cin- 
cinnati, Hamilton, and Dayton, and the Ohio Southern 
railways, south-'west of the centre of the state, at an 
altitude of 970 feet. It is a railway centre of importance, 
and is in a rich farming region, for which it serves as a 
shipping-j)oint. Population (1880), 3798 ; (1890), 5^42 ; 
(1900), 5751, of whom 135 were foreign-bom and 708 
negroes. 

Washington, a borough of Pennsylvania, U.S.A., 
capital of Washington county, on the Baltimore and 
OMo, the Pittsburg, Cincinnati, Chicago and St Louis, 
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and the Wayneaville and Washington railways, in 
the south-western part of the state, at an altitude 
of 1049 feet It is in a region of coal and natural gas, j 
and has manufactures of iron, steel, brass, and glass. It I 
is the seat of Washington and Jefferson College, a Presby- I 
terian institution, opened in 1802. In 1899 it had a 
faculty numbering 16 and was attended by 345 students. 
Population (1880), 4292; (1890), 7063; (1900), 7670, 
of whom 465 were foreign-born and 984 negroes. 

Wasme^ a town of Belgium, in the province of 
Hainaut, 7 miles south-west of Mons by rail. It is one 
of a series of mining towns in the rich coal district 
known as Le Borinage. Population (1890), 13,105; 
(1900), 14,538. 

Watches- — ^The most important modern develop- 
ment in watch manufacture is the application of machinery. 
This was proposed in 1848 by Aaron L. Dennison of 
Boston, Mass., U.S.A., and two years later, in partnership 
with Howard and Curtis, a factory was opened at Roxbury, 
Mass., which was subsequently removed to Waltham, 
Mass. In 1900 the Waltham factory produced 2500 
watches per day, and employed 1400 women and 800 
men. The number of separate pieces in a Waltham 
watch is 160, and in their manufacture and assemblage 
3750 different operations are involved. Blanks of sheet 
metal for wheels are punched out at the rate of 25,000 a 
day. Fifty or more are strung upon a mandrel, and the 
teeth are cut by a rotary cutt(ir. For pinions three cutters 
operate in succession, giving a true epicycloidal shape to 
the teeth. The microscopic screws are cut and shaped 
by 41 machines, with a capacity of 175,000 screws per 
day. There is no attempt to evade necessary operations. 
Thus the hands require three separate punchings to give 
them shape, after \vhich they arc polished while resting 
on a rocking support to give the proper rounded contour. 

The success of machine-made watches and the possi- 
bilities of the factory system led to the manufacture <»f 
cheap watches. By the suppression of the fusee and 
chain a very groat reduction had already hoen brought 
about in the number of pieces, which was to be still 
further dimitiished. The Watorbury watch, the pioneer 
in the field, had originally fifty-four pieces, loss than ono- 
half the number usually found even in a chainless watch. 
To secure even running the mainspring was made four 
times as long as usual, or fully nine feet, and the entire 
movement rotated in the case once every hour. The 
objectionable feature was the time required to wind the 
watch. About 1891-92 the “long- wind” construction 
was discarded. Previous to 1879 the cheapest “short- 
wind ” watch w^as a Swiss one, costing £3. The modern 
short-wind watch is composed of forty-seven machine- 
made parts, and costs but a small fraction of this price. 
One of the leading manufactories of such watches employs 
from 500 to 800 operatives. To meet American com|>eti- 
tion the Swiss have introduced the factory system, together 
with schools of watch-making, which are most exacting in 
their curriculum. In England the most expensive w^atches 
contain from one hundred and fifty to over one thousand 
pieces. Yet the factories of the United States produce 
watches of the finest as well as the cheapest qualities, and 
8ome remarkable results in the way of accuracy have been 
atoned with American factory-made watches. But in 
spite of their success, watch factories in the United States 
have suffered great vicissitudes. Since 1860 twenty have 
gone out of existence. A new method for marking dials 
accurately has been introduced at the watch factory at 
ISlgin, Illinois. A standard plate is engraved with the 
complete design of the dial. Black enamel powder is 
dusted over it and wiped off, leaving the material in the 
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lines of the engraving. Collodion solution is then poured 
ov«^ the plate, and, saturating the pow der, forms a film, 
which is fioated off in water, and as it floats is picked up 
upon the blank enamelled watch face. After drying, the 
face is fired in an enameller’s furnace, the collodion burns 
away, and the enamel of the design fuses. A most accu- 
rate dial is the result. A recent innovation is a movement 
in which the hands rotate in the reverse direction. Such 
watches are made for sale in the East, and are designed 
to correspond with the right to left text prevalent in some 
Oriental countries. Phonographic watches naming the 
hour are another curiosity in watch-making. 

The trials instituted at Kow Observatory in 1884 under the 
auspices of the Royal Society, and now carried out by the National 
Physical Laboratory, have liad a decided effect in maintaining 
and improvinj^ the quality of English haud-nmde watches. Three 
classes of certiticates are granted, known respectively os A, B, and 
C. ^ The A test is by far tlic most severe. It extends over 45 days, 
divided into 8 periods of 6 days each, with 4 intermediate and 
extra days, during which the watch is not rated. During the first 
three periods the watch is kejjt at a tcmjjerature of F., in 

a vertical jxisition, the pendant being up in tlio lirst period, to the 
right in the second, ana to the left in the third. Then after a day 
of rest the watch is placed in a refrigerator ut a teniiierature of 
about 40® F. with the dial up. Having remained there for 6 
days, it is kept for a further 5 days with the dial in the same 
]>o8ition at about 65" F., and then it is removed, still with the dial 
up, to an oven having a temperature of about 90" F. In tlie seventh 
period it remains for 5 days in a horizontal })osition, with dial 
downwards, in a temperature of about 65" F., and iiually it siiends 
its eighth period, as at the beginning, in a vertical position wiUi 
the pendant up. Tlio conditions it must fulfil during the test, in 
order to gain a ocirtificate, are : (1) The average of the daily de- 
partures from the mean daily rate during the same slago of trial 
must not exceed 2 seconds in any one of the 8 stages; (2) the 
mean daily rate while in the |)cndant-iip position must differ 
frtim the mean daily rate in the dial-up position by less than 5 
seconds, and from tnat while in any outer position by less than 
10 seconds ; (3) the moan daily rate must he atlected by change 
of tem{>erature to an amount less than J second jter decree F. ; (4) 
the mean daily rate must not exceed 10 seconds while in any |K)8i- 
tion. An absolutely perfect watch passing through these trials 
would receive a to.,al of 100 murks, made up of 40 marks in re8])oct 
of absence of daily variai.ioi. of rate, 40 inarKS for absence of change 
of i-ate with change of Ttosition, and 20 marks for absence of chan^ 
of rate with change of temperature. But no w'atch is absolutely 
perfect, and those that are sent in are dopriveil of marks in a 
regular projKirtion as they fall short of |>erfection — in •temj)eiatuie, 
for instance, for eacli ’015 second by which the watch dejMirts from 
zero, that is from no variation, it loses one mark. Watelies that 
obtain 80 marks or more are classed os “ csjiucially good." In 
spite of the severity of the tests applied, the mimher W'liich giiina 
tliis distinction shows a distinct tcimency to increase in coinjtariBou 
with the number which are awarded dimply the class A cortijicate, 
and the tjcrcentage in 1901, viz., .‘)6’5 ]»er was the highest 

on record, thougli the total sent in for trial W'ns much smaller 
than in many preceding years. The highcHt nurnher of marks, 
viz., 91*3, ever gained by a watch was also readied in 1901. 
Even the most ewborate W'atchcs arc now made to ]»ass the class 
A tests with the liighest distinction ; thus u London firm ob- 
tained 83’8 marks for a wat(;h which is probably the most com- 
plicated over produced, being a clock watch striking the liours with 
minute repeater, minute and seconds and split seconds ekronograph, 
and iHTi>otual calendar, showing day of the week and mouth and 
phases of the moon. Non-magiictizahlo watclies, watches that 
can he exjiosed to a strong magnetic field, such as is produced by a 
dynamo, without injury to their time-keeping qualities, arc also 
now constructed to jiass class A tests. Watches wiiich arc cj«ndi- 
dates for B or C certificates have to pass mucli less severe tests- 
than those which aspire to bo ranked in class A, the trials for the 
former lasting for 31 days and for the latter only 16 days. 

Waterbury, a town and city of New Haven 
county, Connecticut, U.S.A. The tow’n contains an aica 
of 29 square miles of hilly country, situated west of the 
centre of the state. The city, which includes most of the 
population of the town, is situated on the Naugatuck rivoT. 
It is regularly laid out, its streets are jMjorly paved, 
and it derives an excellent water-sui)ply from the sur- 
rounding hills. It is on a line of the New' York, New 
Haven, and Hartford Railroad, and is at an altitude of 
260 feet. Waterbury is a prominent manufacturing centre. 
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In 1900 it contained 404 manufacturing establishments, 
with a total capital of $23,421,140. They employed 14,914 
hands, and the products were valued at $33,778,905. 
These consisted in great part of brass goods, wMch were 
manufactiued to the value of $13,239,031. Buttons, 
foundry and machine-shop products, and stamped ware 
were items of secondary importance. In 1900 the assessed 
valuation of real and personal property was $11,619,908, 
the net debt of the city was $1,386,302, and the rate of 
taxation per $1000 was $32*00. Popi^tion (1890) of 
the town, 33,202; of the city, 28,646; (1900) of the 
town, 51,139 ; of the city, 45,859, of whom 15,368 were 
foreign-born and 540 negroes. 

Watarfordi a maritime county of Ireland, pro- 
vince of Munster, bounded on the N. by counties 
Tipperary and Kilkenny, on the E. by county Wexford, 
on the W. by county Cork, and on the S. by the Atlantic. 
The area of the county in 1900 was 452,743 acres, of 
which 77,016 were tillage, 245,465 pasture, 19,455 
plantation, 1347 turf bog, 15,410 mars^ 76,140 barren 
mountain, and 18,910 roads, fences, &c. The new 
administrative county under the Local Government 
(Ireland) Act, 1898, comprises the old judicial county 
except one electoral division, now added to Kilkenny, 
and the portions of Clonmel and Carrick-oii-Suir formerly 
situated in Waterford. The population in 1881 was 
112,768; in 1891, 98,251; and in 1901, 87,030, of 
whom 42,905 were males and 44,125 females, divided as 
follows among the different religions: Homan Catholics, 
82,494; Protestant Episcopalians, 3645; Presbyterians, 
312; Methodists, 214; and other denominations, 365. 
The decrease of population between 1881 and 1891 was 
12*87, and between 1891 and 1901 9*1 per cent. The 
average number of persons to an acre in 1891 was *21, 
and of the total population 72,136 persons inhabited the 
rural districts, being an average of 147 to each square 
mile under crops and pasture. 

The following table gives the degree of education in 1891 (exclud- 
ing the city of Waterford) ; — 


! 

Males. 

Femalea 

Total. 

i -D-a 

Perce] 

M 

£ 

ntaise. 

T 

Heth. 

Read and write 

22,053 

22,149 

44,202 

61-8 

92*9 

92*9 

94*3 

Read only . . 

3,154 

3,300 

6,454 

9*4 

3*2 

5*3 

1*2 

Illiterate . . 

9,363 1 

10,396 

19,759 

21*9 

8*9 

1*8 

4*5 


The percentage of illiterates among Roman Catholics in 1881 
was 40*6. In 1891 there were 8 superior schools with 477 
pupils (Roman Catholics, 442, and Protestants, 85), and 150 
pnmary schools with 11,447 pupils (Roman Catholics, 11,046, and 
Ih'otestantB, 401). The number of pupils on the rolls of the 
National schools on 31st December 1900 was 12,921, of whom 
12,467 were Roman Catholics and 454 Protestants. The following 
table gives the number of births, deaths, and marriages in various 
years: — 


Year. 

Births. 

Deaths. 

Marriages. 

1881 

3154 

2771 

494 

1891 

2207 

1891 

441 

1900 

1889 

1809 

407 


In 1901 the birth-rate {ter 1000 was 21*7, the death-rate 20*8, 
and the rate of illegitimacy 4*5 per cent of the total births. The 
total number of emigrants who left the ooimty between Ist May 
1851 and Slst December 1900 was 100,147, of whom 58,988 were 
males and 46,164 females. The chief towns in the county are 
Waterford, Dungarvan, and Tramore. 

AdminiMreUion , — ^The county is divided into two parliamentary 
divisions, East and West, the number of registered electors in 
1901 being respectively 4665 and 4724. The rateable value 
m 1900 was £814,839. By the Local Government (Ireland) Act, 
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1898, the fiscal and administrative duties of the mnd jnry were 
transferred to* a county council, urban and rural uistrict councils 
were established, and under that Act the county now comprises 
one urban and seven rural sanitary districts. The city of Water- 
ford constitutes a separate county. 

AffrieuUure . — The following tables show the total extent of land 
under crops, including meadow and clover, and the amount of live 
stock, in 1881, 1891, 1895, and 1901. The figures for 1901 are for 
the new administrative county. 


Year. 

Wheat 

Oata 

Barley, 
Rye, &C. 

Pota- 

toes. 

Tur- 

nips. 

other 

Green 

Crops. 

Meadow 

and 

Clover. 

Total. 

1881 

8563 

30,043 

1383 

14,468 

6988 

8862 

20,979 

gL196 

1891 

1170 

28,167 

1883 

13,166 

6274 

4384 

28,209 

77,702 

1886 

388 

29,169 

1762 

11,876 

7058 

4432 

28,024 

77,608 

1901 

387 

29,331 

1672 

10,177 

6472 

6806 

24,628 1 

78,878 


In 1900 the total value of the cereal and other crops was esti- 
mated at £525,398, the smallest amount of any county in Munster. 
The number of acres under pasture in 1881 was 286,888, in 1891 
289,670, and in 1900 245,465. 


Year. 

Horses 

and 

Mules. 

Asses. 

Cattle. 

Sheep. 

Pigs. 

Goats. 

Poultry. 

1881 

1891 

1895 

1901 

18,447 

16,768 

17,699 

16,982 

4220 

5105 

5524 

5938 

97,839 

108,803 

105,668 

112,516 

49,600 

86,137 

62,213 

72,140 

42,719 

44,796 

44,768 

31,860 

4892 

6790 

6784 

7467 

276,793 

278,008 

298,848 

344,094 


The number of milch cows in 1891 was 39,307, and in 1901 
89,557. It is estimated that the total value of cattle, sheep, and 
pigs for 1901 was £1,621,965. In 1900 the number of amcultural 
hmdings not exceeding 1 acre was 2956 ; between 1 and 5, 1216 ; 
between 5 and 15, 1427 ; between 15 and 30, 1387 ; between 30 and 
50, 1284 ; between 50 and 100, 1660 ; between 100 and 200, 825 ; 
between 200 and 500, 221 ; and above 500, 26 ; total, 11,002. 
The number of loans issued (the number of loans being the same 
as the number of tenants) under the Land Purchase Acts, 1885, 
1891, and 1896, up to 31st March 1901 was 1144, amounting to 
£949,210. The number of loans for agricultural improvements 
sanctioned under sect. 31 of the Land Act, 1881, between 1882 
and 1901 was 170, and the amount issued, £12,288. The total 
amount issued on loan for all classes of works under the Land 
Improvement Acts from the commencement of operations in 1847 
to 31st March in 1901 was £90,501. 

Fisheries . — The number of vessels registered in the deep-sea and 
coast fishery district of Waterford in 1900 was 88, employing 279 
hands. The number of persons employed in the salmon fishing 
districts of Waterford and Lismore in the same year was 2281, and 
the licence duty paid amounted to £1542. (wr. H. Po.) 

Waterford, a maritime city, county and parlia- 
mentary borough (returning one member), on the river 
Suir, 97 miles south-south-west of Dublin by rail. Water- 
ford is the second most im|X)rtant port on the south coast 
of Ireland, vessels of 4000 tons being able to discharge at 
the quays. In all 1827 vessels of 480,900 tons entered 
in 1900, and 1427 of 396,764 tons cleared. The value 
of the imports, which included 792,900 cwts. of maize, 
amounted to £364,851. In the same year the number 
of vessels registered in the port was 32 of 4927 tons. 
The salmon fishery district is extensive, and in 1900 
1412 persons were employed. Eighty-eight vessels were 
registered in the same year in the deep-sea and coast 
fishery district, employing 279 hands. There is consider- 
able inland navigation, and the junction of the river Barrow 
with the Grand Canal allows barges to be worked through 
from Dublin to Waterford. The trade of the town is 
almost entirely agricultural. In 1898 Waterford was 
constituted one of the six county boroughs which have 
separate county councils. The rateable value in 1901 
was £48,300. Population (1891), 20,862; (1901), 
27,947, the increase being largely due to the extension 
of the municipal area. 

Wat0rford, a town of Saratoga county, New 
York, U.S.A. It is situated in 42“ 48' N. and 73“ 41' W., 
on tito west bank of the Hudson, just above the mouth 
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of the Mohawk, and opposite Lansingburg, on the Dela- 
ware and Hudson Railroad, in the eastern part of the 
state. It has excellent water-power, and a variety of 
manufactures. Population (1880), 4328; (1890), 6286; 
(1900), 6167, of whom 474 were foreign-l^rn. 

Waterhouse, Alfred (1830 ), English 

architect, was born at Liverpool on 19th Ji^y 1830, 
and pas^ his professional pupilage under Richard Lane 
in Manchester. His earliest commissions were of a 
domestic nature, hut his position as a designer of 
public buildings was assured as early as 1869 by suc- 
cess in the open competition for the Manchester assize 
courts. This work marked him not only as an adept 
in the planning of a complicated building on a large 
scale, but also as a champion of the Qothic cause. 
Nine years later, in 1868, another competition secured 
for Waterhouse the execution of the Manchester town 
hall, where he was able to show a firmer and perhaps 
more original handling of the Gothic manner. Tlie same 
year brought him the rebuilding of part of Caius College, 
Cambridge, not his first university work, for Balliol, 
Oxford, had been put into his hands in 1867. At Caius, 
out of deference to the Renaissance treatment of the older 
parts of the college, the Gothic element was intentionally 
mingled with classic detail, while Balliol and Pembroke, 
Cambridge, which followed in 1871, may be looked upon 
as typical specimens of the style of his mid-career — Gothic 
tradition (European rather than British) tempered by 
individual taste and by adaptation to modern needs. 
Girton Colley, Cambridge, a building of simpler tyi>e, 
dates originally from the same period (1870), but has 
been periodically added to by further buildings. Two 
important domestic works were undertaken in 1870 and 
1871 respectively — Eaton Hall for the Duke, then Marquis, 
of Westminster, and Heythrop Hall, Oxfordshire, the latter, 
a restoration, being of a fairly strict classic type. Iwerno 
Minster for Lord Wolverton was l)egun in 1877. In 1865 
Waterhouse had removed his practice from Manchester 
to London, and he was one of the architects selected to 
compete for the Royal Courts of Justice. Ho received 
from the Government, without competition, the commission 
to build the Natural History Museum, South Kensington, 
a design which marks an epoch in the modem use of 
terra-cotta. The New University Club — a Gothic design — 
was undertaken in 1866, to be followed nearly twenty years 
later by the National Liberal Club, a study in Renaissance 
composition. Waterhouse’s series of works for Victoria 
University, of which he was made LL.D. in 1895, date 
from 1870, when he was first engaged on Owens Colley, 
Manchester. Yorkshire College, Leeds, was begun in 
1878 ; and Liverj^ool University College in 1886. St 
Paul’s School, Hammersmith, was begun in 1881, and in the 
same year the Central Technical College in Exhibition Road, 
London. Waterhouse’s chief remaining works in London 
are the Prudential Assurance Cdmpany’s offices in Hol- 
bom (1876 to present time); University College Hospital, 
now in progress ; the National Provincial Bank, Piccadilly, 
1892 ; the Surveyors’ Institution, Great George Street, 
1896; and the Jenner Institute of Preventive Medicine, 
Chelsea, 1895. For the Prudential Company he has 
designed many provincial branch offices, while for the 
National Provincial Bank he also designed premises at 
Manchester.' The Liverpool infirmary is Waterhouse’s 
largest hospital; and St Mary’s Hospital, Manchester, 
the Alexandra Hospital, Rhyl, and extensive additions at 
the general hospital, Nottingham, have also engaged him. 
Among works not already mentioned are the Salford gaol ; 
St Margaret’s School, Bushey ; the Metropolo Hotel, 
Brighton; Hovetownhall; Alloa town hall; St Elizabeth’s 


church, Reddish ; the Weigh House chapel, Mayfair : and 
Hutton Hall, Yorks. 

Waterhouse became a fellow of the Royal Institute of British 
Architects in 1861, and president from 1888 to 1891. He obtained 
a Grand Prix for architecture at the Paris Exposition of 1867, and 
a “Rappel” in 1878. In the same year he received the Royal 
Gold Medal of the Royal Institute of British Architects, and was 
made an associate of the Royal Academy, of which body lie became 
a full member in 1886 ana treasurer in 1898. He is a member 
of the Academies of Vienna (1869), Brussels (1886), Antwerp (1887), 
Milan (1888), and Berlin (1889), and a corresponding member of 
the Institut de Franco (1893). Since 1886 he has been constantly 
called upon to act as assessor in architectural competitions, and 
was a member of the international jury appointed to adjudicate 
on the designs for the west front of Milan Cathedral in 1887. In 
1890 he served us architectural member of the Royal Commission 
on the proposed enlargement of Westminster Abbey os a place of 
burial. ^ From 1891 to 1902, when he retired, his work was con- 
ducted in partnership with his sou, Paul Waterhouse. 

Waterloo, a city of Iowa, U.S.A., capital of Black- 
hawk county, on the Cedar river, and the Burlington, 
Cedar Rapids, and Northern, the Chicago Great Western, 
and the Illinois Central railways, in the eastern part of 
the state, at an altitude of 841 feet. It is in a rich 
agricultural region, for which it serves as a shipping and 
supply point, and it has varied manufactures. Population 
(1895), 8490; (1900), 12,580, of whom 1334 were 
foreign-lx)m. 

Wator Motors* — The most notable developments 
in the use of wator power since the date of the article on 
Hydromechanics in vol. xii. of this Encyclopsedia have 
been in the supply of high-pressure water from central' 
power stations in large cities like London, Manchester, 
Glasgow, Livei-pool, Antwerp, Melbourne, ikc., and the 
extraordinary increased employment of turbines in the 
United States, Switzerland, Sweden, and other countries 
possessing suitable natural water-supplies. The subject 
of hydraulic transmission of power having already been 
treated in vol, xxxi. (Power Transmission : Hydraulic)^ 
the present article will bo confined to water motors. 

Hydn'avlic Lifts , — The direct-acting lift is perhaps- 
the simplest of all machines using pressure-water, but 
as the height of the lift increases, certain problems 
in construction become exceedingly difficult to cope 
with, notably those due to the great increase in the 
weight and displacement of the ram. In fact, with a 
simple ram it is not jiossible to lift beyond a certain 
height with a given pressure and load. It becomes, 
therefore, necessary to balance in some way the varying 
displacement of the ram if ecjonoray is to be secured 
in the working : this is often done by the use of counter- 
weights attached to chains travelling over head sheaves, 
but this largely destroys the simplicity and safety of 
the direct-acting lift, and hence some form of hydraulic 
balancing is more satisfactory and more certain. In one 
form, shown in Fig. 1, the lift cylinder is in hydraulic 
connexion w^ith a pair of short cylinders placed one 
above the other, the pistons working in them being 
connected together by a common rod. Below the piston 
of the upper cylinder is an annular space E (surrounding 
the common piston rod) with a capacity equal to the 
maximum displacement of the lift ram, while the corre- 
sponding annular area C of the piston of the lower 
cylinder is just large enough when subjected to the work 
ing water-pressure to enable the work of lifting the net 
load to bo done and any friction to be overcome. The 
area B of the top side of the upper piston is proportioned 
in such a way that when under the full water pressure the 
dead weight of the ram and cage is just balanced when the 
former is at the bottom of its stroke. With this arrange- 
ment the lift ram and the two balance pistons are always- 
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in equilibrium, or, in other words, the ever-changing dis- 
placement of the lift-ram is automatically in balance. To 
work the lift, pressure- water ja admitt^ to the annular 


apace C above the lower of 
the two balance pistons 
(the space B above the 
upper one is always in 
communication with the 
pressure-water), and the 
combined pressure on the 
two pistons is suiHcient to 
lift the cage, nam, and 
load. As the ram ascends 
it ai)parently increases in 
weight, but this is balanced 
by the gi’oator pressure on 
the two balance pistons as 
they descend, owing to the 
increase of the head of 
water acting on them. To 
allow the lift-ram to de- 
scend, the pressure-water in 
C above the lower balance 
piston is discharged through 
the exhaust into the drain, 
while that above the upper 
piston is simply i)U8hed 
back into the pressure 
main. As an illustration 
of the economy of this 
system, it may be men- 
tioned that in one lift hav- 
ing a 6-inch ram with a lift 
of 90 feet, the working 
load being 1 ton and the 
maximum working Bjjeed 
180 feet a minute, the 
quantity of pressure- water 
used per journey of 90 feet 
was reduced from 109 
to 24} gallons by the use 
of this method of balanc- 
ing. 

In another system of 
hydraulic balance (Fig. 2) 



the ram A has an annular 


area so proportioned that ’ 

when it is connected with Fio. 1.— llydiaulic llalandng. 


the water in an elevated 


tank (usually placed somewhere in the roof of the build- 
ing), the hydraulic pressure upon it just balances the weight 
of the ram and cage. Here again, since the intensity of 
the pressure on A becomes greater as it descends owing 
to ^0 increased head, the apparent increase of weight 
of the lift-ram as it rises is automatically balanced ; 
water from the high-pressure system is admitted down 
the hollow ram B and does the work of lifting the 
live load. 


Since the introduction of deep-level electric railways 
in London and elsewhere, hydra^ic passenger lifts on a 
large scale have been brought into use for conveying 
passengers up and down from the street level to the 
underground stations. 

Di^^troeimci Water Motors , — Owing to the difficulty 
of securing a durable motor with a simple and trust- 
worthy means of automatically regulating ^e quantity of 
\rater used to the power need^ at various times from the 
motor, not much advance has been recently made in the 
use of water motors with reciprocating rams or pistons. 
Probably the most successful one has been a rotary 


engine invented by Mr Arthur Rigg.^ In this engine 
the stroke, and therefore the amount of water used, can 
be varied either by hand or by a governor while it is 
running ; the speed can also be varied, 
very high rates, as much as 600 re- 
volutions a minute, being attainable 
without the question of shock or 
vibration becoming troublesome. The 
cylinders are cast in one piece with 
a circular valve, and rotate about a 
main stud S (Fig. 3), while their 
plungers are connected to a disc crank 
which rotates above the point O, 
which is the centre of the main crank ; 

O S being the crank length or half 
stroke of the engine, any variation in 
its length will vary the power of the 
engine and at the same time the 
quantity of water used. The move- 
ment of S is obtained by means of a 
relay engine, in w^hich there are two 
rams of different diameters ; a constant 
])re8sure is always acting on the smaller 
of these when the motor is at work, 
while the governor (or hand-power if 
desired) admits or exhausts pressure- 
water from the face of the other, and 
the movements to and fro thus given 
to the two rams alter the position of 
the stud S, and thus change the stroke 
of the plungers of the main engine. 

Fig. 4 gives an outside view of a 30 
H.P. engine capable of using water at 
a pressure of 700 lb per square inch ; 
the governor is carried within the 
driving pulley shown at the right-hand 
end, while the working revolving 
cylinders are carried inside the boxed- 
in flywheel at the left-hand end, the 
relay cylinder and its attachments 
being fixed to the bed-plate in front 
of the flywheel. On a tost one of 
these engines gave an efficiency or 
duty of 80 imr cent. 

Water Wfyeels , — The Pelton water 
wheel (Fig. 5) has proved a most Fio. 2.— Hydraulic 
successful motor when very high heads Balancing, 
are available, heads of 2000 feet having 
been used occasionally. Such machines have been exten- 



Fm. 3.— Section of Kigg's Water-Engine. 


sively employed in America, and have also lately been 
used in Great Britain, worked by the high-pressure water 

^ This engine was ftilly described in Engineering^ toI. xlv. p. 61. 
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supplied in large towns. The wheel carries a series of cups 
pla^d at equal distance^ around the circumference. A jet 
or jets of water impinge on the cups, the interiors of 
which are shaped in such a way that the jet is discharged 
parallel to its original direction. If the linear velocity 
of the cups in feet a second is V|, and the linear velocity 
of the jet is Vg, then the velocity of the jet relative to 


the cup is Vg - foot a second, and if the whole energy 
of the water is to be given up to the cups, the W'ater 
must leave the cup with zero absolute velocity. But its 
velocity relative to the cup, as it passes backwards, is 
_ (Vg - Vj), and since the forward velocity of the cup is 
Vj, the absolute velocity of the water is - (Vg- Vj)4-Vi 
or 2Vi - Vg. This will become zero if is iV.„ that is, 
if the linear velocity of the cup-centres is one-half that 
of the jet of water impinging upon them. The theoretical 
efficiency of the wheel would then be 100 per cent. 
The actual efficiency of these wheels when used with 
high falls is from 80 to 86 per cent. ; when used in 
connexion with high-pressure water in London an 
efficiency of 70 per cent, has been obtained, and when 
a dynamo is driven directly by them about 66 per cent, 
of the hydraulic energy has been converted into electric 
energy. 

Pelton wheels arc very sensitive to variation of load, 
and considerable trouble was experienced at first in 
securing adequate 
governing when they 
were used to gene- 
rate electric energy ; 
hut this difficulty 
has been overcome, 
and they have been 
rendered most 
efficient machines for 
use with high falls, 
w^liere ordinary tur- 
bines would be diffi- 
<sult to manage owing Fio. 5. — Pelton Wheel. 

^ the excessive speed 

at which they would run. In a small installation in the 
United States water is brought in a 36-inch pipe a distance 
, 1800 feet, and supplies six Pelton wheels each 28 inches 
diameter, running at 135 revolutions a minute under 


* This and some of the other drawings have been taken from 
BUine’a Hydraulic Machinery. 
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a head of 130 feet. The total power develoi)ed is 600 
H.P., and though the load factor varies very greatly in 
this case, the differential type of governor used secures 
perfect control of the running of the wheels. 

7'urbines . — The turbine has now become one of the 
most efficient of the prime movers employed by man, and 
in the United States of America and on the Continent of 
Europe ^ its use has euormousl}^ increased of 
recent years. Though no radical changes 
have Ixjen made in the design of turbines for 
some years, an iiiiiiiense amount of skill and 
ingtjnuity has been shown in j^erfecting and 
improving details, and such machines of 
great size and power are now constantly 
being mode, and give every satisfaction when 
in use. In the “Hercules” turbine, shown 
in Fig. 6, the flow is what is called mixed, 
that is, it is i>artly a radial inward and 
partly an axial flow machine. On entering, 
the water flows at first in a radial direction, 
and then gradually, as it passes through the 
wheel, it receives a dowiiward component 
which becomes more and more important. 
Professor Thurston has ])ublislied the results 
of a test of one of these, which gave an 
efficiency of 87 ]>cr cent, at full load and 70 
per cent, at about throe-fifths full load. 

Another turbine of the mixed flow' type is 
the “Victor,” which consists of three j:)art8 
— the outer guide case, and, inside this, the 
register gate, and the wheel. The gate regulates the 
speed of the wheel by varying the quantity of W'ater; 
when fully open it merely forms a continuation of the 
guide passages, and thus offers no obstruction to the 
flow of tlie water, but by giving it a movement through 
a part of a revolution the passages are partly blocked 
and the flow of water is checked. This form of regula- 
tion is fairly efficient tlown to three-quarter oi)ening. 
Turbines of this type may also be used on horizontal 
shafts, and are very useful in the case of low falls where 
there is a large amount of water and the head is fairly 
constant. At Massena, in the United States, 75,000 
H.P. is to be develojjed from fifteen sets of these tur- 
bines working under a head of 10 fi^et. l^ach generator 
can develop 5000 H.P. at a potential of 2200 volts, and 
is driven by three horizonbd double turbintss on the Hiime 
shaft ; when working under a minimum head of 32 feet 
at 150 revolutions, each turbine will liave a nominal 
horse-power of 1000. 

Probably the most important application of ttirbinea 
to the generation of power on a great scale is that at 
Niagara Falls. The water is tapped off from the river 
Niagara about a mile above the falls and brought by a 
canal to the iK)wer-hcmse. The. wlioel-pit is 180 feet in 
depth, and is coimccteil with the river below the falls by 


3 The following statisticH of turbine constnu tion in Switzerland 
are taken from ^r/iweizeriachfi Hauscituny, 1901, 128, which, in 

the same volume at p. 53, oontaiiis a valuable article on the most 
important improvements in turhinos and their legiilatimi bliown 
in the Paris Exhibition of 1901 


Period, 

Numi)er j 
of i 

Turbines. 

1 

Total 11. ?. 

Avfimffe 
11. P. 

1844-1809 . . 

767 

86,894 

48 

1809-1879 . . 

1006 i 

(56,688 


1879-1889 . . 

1840 

133,579 

72i 

' 1889-1899 . . 

2231 

400,474 : 

179i 

Totals 

i 5844 

637,635 
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a taol-race, canBUting of a tunnel 21 feet high and 18 feet 
1 0 inches wide at its largest section. The original turbines 
were of the “Foumeyron ” tyi^e, and a pair were mounted 
on each vertical shaft, the two being capable of giving 
out 5000 H.P. with a fall of 136 feet. Each pair of 



wheels is built in three storeys, and the outflow of the 
water is controlled by a cylindrical g^ or sluice, which 
is moved up and down by the action of the governor. As 
the pair of wheels and the big vertical shaft (which is of 



Fig. 7.— -Jonval Turbine. 


hollow steel 38 inches in diameter) with the revolving 
part of the dynamo mounted on tlie up]()er end of the 
shaft weigh about 152,000 lb, a special device, since 
ado])ted in other similar power plants, was designed to 
balance in part this dead weight The water passes from 
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the linstock through the guide blades of the upper wheeU 
and in doing so acts in an upward direction on a cover 
of the upper wheel, which thus becomes, as it were, a 
balance-piston. The total upward pressure on this piston 
is calculated to be equal to 150,000 lb; hence the shaft- 
bearings are practically relieved from pressure when the 
wheels are running. Another turbine which has come into 
extensive use is the ** Francis,” an exceedingly efficient 
turbine on a low fall with large quantities of water. At 
Schaffhausen two of them with a fall of 12^ feet de- 
veloped 430 H.P., when the older turbines only gave 
260 H.P., the efficiency of the Francis turbme being in 
this case 86 per cent, at full load and 77 per cent, at 
half load. 

A recent form of the Jonval turbine is shown in Fig 7. 
This turbine was designed to give 1250 H.P. with a 
fall of 25 feet and an efficiency of 77 per cent. It is 
fitted with a suction pipe and a circular balanced sluice 
for admitting and cutting off the water-supply. The 
wheel is 12 feet 3| fhches in diameter, and has a speed 
of fifty revolutions per minute, and the power generated 
is transmitted through bevel-gearing to a horizontal shaft 
from which the power is taken off for various purposes. 
When complete the tul'bine weighed about 140 tons. 
There is a regulating arrangement, by which one-half 
of the guide-passages can be shut off in pairs from the 
water, and at the same time air is freely admitted into 
these unused passages by pipes which pass through the 
hinges of the controlling shutter. Tests of a turbine 
of this slow-moving type showed an efficiency of 82 per 
cent, at full gate, and one of *^75 per cent, when half 
of the passages in the guide-bfiuies were closed by the 
shutters, as described above. 

As an illustration of the use of water-power, even at a 
considerable distance from a town, the case of Lausanne 
may be described. The town has secured the right of 
using a waterfall ofll3toll8 feet high, by impound- 
ing the Eh6ne near Saint Maurice. In dry seasons this 
will supply 6000 H.P., and for quite ten months in an 
ordinary year 14,000 H.P. The plant in 1902 con- 
sisted of five turbines, having horizontal axles, and 
each developing 1000 H.P. when running at 300 re- 
volutions a minute. They drive electric generators, 
and the current so produced is taken at a pressure of 
22,000 volts on overhead wires a distance of 35 miles 
to Lausanne, the loss being estimated not to exceed 
10 per cent, in the long transmission. Near the town 
is a station for reducing the voltage, and current is 
distributed at 125 volts for lighting purposes and at 
500 volts for use on the tramways and for other pover 
purposes. 

For further information concerning the construction and eni- 
ployment of water motors, the reader is referred to the following 
jiapers and text-books; — Proo. ItisI, Meek* 1882, p. HP; 

1889, p. 850 ; 1895, p. 358. (These paijers contain full accouuU 
of recent forms of lifts,)— .fihgineentMr, vol. Ixvii. pp. 91, 128, 160 
(“Power Station at Niagara”) ; vol. Ixxii, pp. 891-767 (“Goyeni* 
ing of Water Wheels”). — Ftoe, Inst, Civil iing., vol. bexxvi. p. 60 
(“Mersey Railway Lifts”) ; vol. xciiL p. 596 (“Experiments on 
Jonval and Girm Turbines at Alching”); vol. xevi. p. 182 
(“Hydraulic Oanal Lifts”); vol. cii. p. 154 (“Keswick Water- 
Power Electric Station”); voL cxii. p. 410 (“Hydraulic Works at 
Niagara ”) ; vol. oxviii. p. 587 (“A 12-Mile Transmission of Power 
Generated by Pelton Wneels”) ; voL cxxiii. p. 680 (“The Pelt on 
Water Wheel ”) ; vol. oxxiv. p. 228 (“The Niagara Power Works ’ ) ; 
vol. exxvi. p. 494 (“The Rheinfelden Power Transmission Plant’ ); 
vol. cxli. p. 269 (“Electric Transmission Plants in Traiisviial ), 
p. 807 (“Turbines”); voL oxlii. p. 461 (“Electrical Installations 
at Lausanne”); vol. cxlv. p. 428 (“Water Power at Massena ) ; 
vol. cxlvii. p. 467 (“ Some Large Turbine Installations”).— Woop. 
Theory of Turbines. — Bovmr. HydrauZios. — BjCrlino. Ny* 
dravZie Motors. — Blaine. Bydrmdie Machinery, — BoPMER- 
HydravZio i/btors.— Unwin. “Water Motors.” (Lectures o» 
Hydro-Mechanics, Inst. Civil Bng.^ 1885.) (T. H. B.) 
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W ATER, par^ by evaporation from its impurities, 
condensed into cloud or vapour, returned to the earth 
as rain, dew, snow, or hoar frost, and once more gathering 
impurities on its way to the sea, is artificially collected 
and sold in England to the value of more than seven 
millions sterling annually. Collected, purified, and de- 
livered at the home pf the consumer, and forced to the 
top of his house, it costs him commonly about 2d. per 
ton ; but the difficulty of obtaining it is increasing, and 
the cost is increasing also in a much higher ratio than 
the population. Nor can we at any future time hope for 
assistance from other countries in this particular necessary 
of life. The problem is everywhere of the first importance, 
and in the future of the British Isles it is a most serious, 
if not an alarming one. 

Nomadic and scattered tribes seOm to have set the 
example of preferring springs or wells to streams, and 
perennial springs have determined the sites of many 
ancient cities; but it is doubtful whether, except when 
navigable, the presence of a river has ever done so. Where 
towns or villages are situated, even u|)on mountain rivers 
or streams the preference for natural springs or artificial 
wolls is very marked. The briglitness and freedom from 
colour of most underground waters has led to a general 
aasuTnption, not always justified, of their comiwirative 
wholosomeness. In times of fiood open water courses are 
discoloured with both organic and inorganic matter which 
may be perfectly harmless, while the brilliancy of a spring 
is no security whatever against the presence of pathogimic 
bacteria thriving more readily alone than among their 
harmless relatives in the riv^r water. When chemistry 
was in its infancy and bacteriology unknown, it was never 
suspected that the waters of a turbid river were often 
|H3rfectly wholesome, while the pellucid spring might con- 
tain the germs of disease. 

Collecting Grounds. 

Sutface Watm^s , — The whole area from which water, 
flomng over the surface of the ground, will naturally 
pass a given point in any natural water-course is com- 
monly known in Europe as the “hydrographic basin” 
above that point. In English it has been called indiffer- 
ently the “catchment basin,” the “gathering ground,” 
the “drainage area,” and the “watershed.” The latter 
term, though originally equivalent to the German IFcwf- 
serscheide — “water-parting” — is |)erhaps least open to 
objection. The water-parting is the line bounding such 
an area and dividing it from other watersheds. The banks 
of a river or sides of a valley 
are distinguished as the right 
or loft bank respectively, the 
8f)ectator being understood to 
have his bock to the source of 
the stream. 

When no reservoir exists, the 
volume of continuous supply 
from tlie surface of any water- 
shed area is evidently limited 
to the minimum flow of the 
stream draining that area. This 
cannot be determined from the 

^^infall ; it entirely dei>ends upon the power of the soil 
and rock to store water in the particular area under con- 
sideration. Mountain areas of 10,000 acres and upwards, 
partly covered with moorland, upon nearly impermeable 
focks with few water-bearing fissures, yield in temperate 


climates, towards the end of the driest seasons, from a 
fifth to a quarter of a cubic foot per second i)er 1000 
acres; in the case of the river Severn, the head- waters 
I of which are chiefly supplied from such formations, this 
rate does not materially cliange even down to the city of 
Worcester, past which the discharge flows from 1,266,000' 
acres. But in smaller areas, which on the average are 
necessarily nearer to the water-} parting, the limits arc 
much wider, and the rate of minimum discliarge is 
generally smaller. 

Thus, for e.vanq>1e, ou 1000 acres or less, it commonly falls ta 
one-tenth of a cubic foot, and iquin an upland Silutian area of 
940 acres, giving no visible sign of any peimliarity, the discharge 
fell, on the 21 st September 189.‘h to one- thirty -tifth of a cubic 
foot i)er second nor 1000 acres. In this ease, however, some of 
the water prohahly passed through the Iwds and joints of rocks 
to an adjoining valley lying at a lower levtd, and ha<l both streams 
Ix^en gauged the average w'oiild jirohably have been considerably 
greater. The Thames at Teddington, fed largely from cretaceous 
areas, fell during ten days in 8eptemhe.r 1898 (the artificial 
abstractions for the Huj»ply of London being added) to about one- 
sixth of a cubic foot per second per 1000 acres ; while since 188U 
the discharge has otjcasionally fallen, in each of six oilier cases, 
to about one-fifth of a cubic foot iK*r second piT 1000 acres. 
Owing, however, to the YVtry variable pemi(!ability of the strata, 
the tributaries of the Tliaiiies, when sejiaralely gauged, yiehl the 
most divergent results. It may be taken as an axiom that the 
deviation of minimum surfaee-discharges from their mean in- 
creases as the separate areas diiiiinish. In the eastern and south- 
eastern counties of England i*ven greater variety of dry weather 
fiow pi'evails than iii the west, and upon the chalk I'onnatioiis 
Ihero are generally n0 surface streams, excejit such as burst out 
after wet weatlier and form the so-called “ bournes,” 

When, however, a reservoir is omployod to cquaUze the 
fiow during and before the period of dry weather, the 
first essential in determining the yield is to » s ,, 
ascertain the rainfall. F »r this purpose, if there * ® • • 
are no rain gauges on the drainage ar(?a in question, we 
can only form an estimate from the records of mimerous 
gauges througliout th(! country, most of wliich are pub- 
lished in liritisk Raw fall by the successors of the late 
Mr G. J. Symons, F.R.S. ; but even in the hands of thos(» 
who have spent years in .such investigations, this metliod 
may lead to most incorrect conclusions. If any observa- 
tions exist ujion the drainage area itself they are com- 
monly only from a single gauge, and this gauge, unless 
the area is very level, may give results widely diftcrent 
from the mtsaii fall on the wliole area. Keliaru’e upon 
single gauges in the ])ast lias been the (yiuse t>f serious 
errors in the estinuiUMl relation between rainfall and flow 
off the ground. 
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Fig. 1. 

The uncertainties are illustrated by the following aiitual example. 
A battery of fourteen rain gauges, in the same vcrthjal plane, ou 
ground having tlie natural profile shown by the section (Fig. 1), 
gave during three consecutive years th«l respective falls shown by 
the depth of the dotted lines below the datum line. Thus on the 
average, gauge C recorded 20 per cent, more than gauge D, only 70 
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feet dietant The prevailing winds are aloii^ the section from left 
to right, between A and N ; their direction is therefore necessarily 
inclined upwards, and a large proportion of the drops are thus 
thrown clear of the gauge D to augment the fall in the gauges F to 
L Then comes the curious depletion at gauge J, an effect of the 
wind eddy caused by the obstruction between C and D. At 0 in 
1897 the rainfall was actually 30 per cent, m'eater than at J, only 
187 yards distant. At the place where these observations were 
made the average rainfall is about 70 inches, and the altitude exceeds 
1400 feet above the sea. In less exposed positions such extreme 
variations would not occur, but it is nevertheless essential every- 
where to guard against the perturbations which apparently slight 
irregularities of the suiface may cause. It has been commonly 
stated that the rainfall increases with the altitude. This is 
broadly true. A rain-cloud raised vertically upwards expands, 
cools, and tends to precipitate ; but in the actual passage of rain- 
olouus over the surface of the earth other influences are at work. 
In Fig. 2 the thick line represents the profile of a vertical section 



crossing two ranges of hills and one valley. The arrows indicate 
the directions of the prevailing winds. At the extreme left the 
rain-clouds are thrown up, and if this wei*e all, they would precipi- 
tate a larger proportion of the moisture they contained as the 
altitude iiun oased. But until the clouds rise above the hill there 
is an obvious countervailing tendency to compression, and in steep 
alojMJS this may reduce or entirely prevent precipitation until the 
summit is reached, when a sudden fall of pressure must occur. 
Very higli mountain ranges usually consist of many ridges, among 
which rain-clouds are entangled in their ascent, and in such cases 
precipitation on the windward side of the main range, though on 
the leeward sides of the minor ridges of which it is formed, may 
occur to so largo ati extent that before tlie summit is reached the 
clouds are exhausted or nearly so, and in this case the total 
precipitation is less on the leeward than on the windward side of 
tlio main range ; but in the moderate heights of the United 
Kingdom it more commonly haj)peuB from Uio causes explained 
that precipitation is prevoiitod or CTeatly retai'ded until the summit 
of the ridge is reached. The following cause also contributes to 
the latter cflect. Imagine cloven rainarops A to K to fall simul- 
taneously and equi distantly from the horizontal plane AM. A 
strong wind is urging the drojw from left to rignt. The drops 
A and K may be r^ily conceived to he equally diverted by 
the wind, and to fall near the tops of the two hills respectively. 
Not so drop C, for directly the 'summit is passed the wind ueoes- 
aarily widens out vertically and, having a neater space to fill, 
loses forward volooity. It may oven eddy ba% wards, as indicated 
by the ourvod arrows, and it is no unoommon thing, in walking np 
a steep hill in the contrary diraotion to the flight of tlie clouds, 
to fliid that the rain is coming from behind. Muoh the same 
tendency exists down to E, but at F the wind has begun to accom- 
modate itself to the new regime and to assume more regular forward 
motion, and as J is approached, where vertical contraction of the 
passage through which the wind must pass takes place, there is an 
incroasi^ tendency to lift the rainoi'opfi beyond their proper 
limits. The general effect is that thb rain fiuling from between G and 
K is spread over a greater area of the earth G' K' than that falling 
from tlie equal space between B and F, which reaches the ground 
within the smaller area B F. From this cause also, therefore, the 
leeward side of the valley receives more rain than the windward side. 
In«the United Kingdom the prevailing winds are from the south 
west, and some misapprehension has been caused by the bare, but 
perfectly correct, statement that the western slope is wetter than 
the eastern. Over the whole width of the oountiy from coast to 
ooBst, or of the Welsh mountain ranges only, this is so ; but it is 
nevertheless true that the leeward side of an individual valley 
generally receives more rain than the windward side, and also that 
Uie leeward side of an individual ridge receives more raiu than the 
windward side. Successive abstraction of rain-droiie as the raiu- 
clouds poM over ridp after rid^ causes a gradually diminishing 
precipitation, but this is generally insufficient to reverse the looiu 
conditions, whioh tend to the contrary effect in individual ranges. 
The neglect of these facts has led to many erroie in estimating the 
mean rainfall on watershed areas from the fall observed at gauges 
in particular parts of those areas. 
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On large watersheds at least two rain gauges to eveiy thousand 
acres have been found necessary to determine the annual rainfall 
with sufficient accuracy, and on smaller areas the proportion 
necessary for equal accuracy must be greater. In the rimplest case 
of a single valley we ought at least to know the rainfall at five 
points, three being in the axis of the valley, and one near the 
point of interaection of that axis with the watershed. Then, in 
order to connect with these the effect of the right- and left-hand 
slopes, there should be at least one gauge on each side about the 
miadle height, and approximately in aline perpendicular to the 
axis of the valley passing through the central gauge. The relative 
depths recorded in the several gauges depend mainly u^n the 
direction of the valley and steepness of the bounding hills. The 
gauge in the bottom of the valley farthest from the source will 
generally record the least rainfall, and one of those on the south- 
west side the highest. Muoh will depend upon tbe judicious 
placing of the gauges. Each gauge should have for 10 or 15 yards 
around it an uninterrupted plane fairly representing the general level 
or inclination, as the case may be, of the ground for a muoh larger 
distance around it. The earnest records of such gauges should be 
carefully examined, and if any apparently anomalous result is 
obtained, the cause should be traced, and when not found in the 
gau^ itself, or in its treatment, other gauges should be used to 
chedc it. The central p>uge is useful for correcting and checking 
the others, but in such a perfectly simple case as the straight 
valley above assumed it may be omitted in calculating the resuTtb, 
and if the other four gauges are properly placed, the arithmetical 
mean of their results will probably not aiffer widely from the true 
mean for the valley. But such records carried on for a year or 
many years would afford no knowledge of the worst conditions 
that oould arise in longer periods, were it not for the existence of 
much older gauges not far distant and subject to somewhat similar 
conditions. The nearer such long-period gauges are to the local 
gauges the more likely are their records to rise and fall in the same 
proiiortion. The work of Mr James Glaishcr, F.R.S., of the lute 
Mr G. J. Symons, F.R.S., of the Meteorological Office and of the 
Royal Meteorological Sooicty has resulted in the establishment of a 
vast number of rain ^uges in diffei'cnt parts of the United Kingdom, 
and it is geiierally, though not always, found that the mean rainfall 
over a long period can be determined, for an area upon which the 
actual fall is known only for a short period, by assi^ing to the 
missing years of the short-period gauges rainfalls bearing the same 
proportion to those of corresponding ycais in the ]ong-j»erio(l 
gauges that the rainfalls of the known years in the short-Jiertod 
gauges bear to those of corresponding years in the long-period 
f^uges. In making such comparisons, it is always desiraDlc if 
)K>sBible to select as standards long-period gauges which arc so 
situated that the short-period district lies between them. Where 
suitably placed long-penod gauges exist, and where care has been 
exercised in ascertaining the authenticity of their records and in 
making the comparisons, nearly correct results may thus be obtained 
in canying back the records of the local gauges. 

Rainfallis proverbially uncertain ; but it would appear from the 
most trustworthy records that observations of a single gauge, ex 
tending over 60 year’s, will probably not vary more than 1 or 
2 per cent, from the true mean, while the records of any per-iod 
of 25 years will generally be found to fall within per- cent, 
of the moan of 60 years. It is equally satisfactory to know 
that there is a nearly constant ratio, at any pven place, between 
the true mean annual rainfall, the rainfall of the driest year, the 
two driest consecutive years, and any other groups of driest cor- 
secutive years. Thus if from a period of 60 years the two or 
three driest are selected, their rainfalls will generally be found to 
differ but little, while the rainfall of the driest will be about 6:{ 
l^er cent, of the moan for the 50 years. 

That of the two driest consecutive years will be about 72 pet 
cent, of the moan for the 60 years. 

That of the three di’iest consecutive years will be about 77 pet 
cent, of the mean for the 69 years. 

That of the four driest consecutive years will be about 80 per 
cent, of the mean for the 60 years. 

That of the five driest consecutive years will be about 82 pet 
cent, of the moan for the 60 yeai’s. 

That of the six driest consecutive yeara w'ill be about 83S } <’i 
cent, of the mean for the 60 yeai's. 

As a single rain j^uge only represents the actual rainfall upon 
an exceedingly small area of the earth’s surface, its annual records 
are subject to greater perturbations than can occur when the nieun 
of several gauges near together is used for the determinatioti. 
Hence the fact that isolated gauges occasionally show somewhat 
greater deviations in particular years from the true mean does not 
vitiate the general trustworthiness of the results. But if, instead 
of regarding only the mean rainfall over a series of years, we com- 
pare the relative falls in short intervals of time among gauges 
yielding the same general avera^s, the discrepancies prove to oe 
enormous, and it follows that the maximum possible intensity 
disohaige from different areas rapidly increases as the size of tnc 
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decreases. Extreme oases of local discham are due to 
the phenomena known in America as “cloud-bursts/^ which occa- 
gion&7 occur in Great Britain and result in discharges of far 
greater intensity than anything yet recorded by rain gauges. The 
mriods of such discharges are so short, their positions so isolated, 
^d the areas affected so small, that we have little or no exact 
knowledge concerning them, though their disastrous results are well 
known. They do not directly alfeot the (j^uestion of supply, but 
may very seriously affect the works from which that supply u given. 

Where in this article the term “ evaporation ” is used 
alone, it is to be understood to include absorption by 
Boiw- vegetation. Of the total quantity of rainfall a 
very variatlo proportion is rapidly absorbed 
ahMorp- or re-evaporated. Thus in the western mouii- 
Hoa, toin districts of Great Britain, largely composed 
of nearly impermeable rocks more or less covered with 
pasture and moorland, the water evaporated and absorbed 
by vegetation is from 13 to 15 inches out of a rainfall of 
80 inches, or from 16 to 19 per cent., and is nearly con- 
stant down to about 60 inches, whore the pro^iortion of loss 
is therefore from 22 to 25 per cent. The Severn down 
to Worcester, draining 1,256,000 acres of generally flatter 
laud largely of the same lithological character, gave in the 
dry season from the 1st July 1887 to 30th June 1888 a 
loss of 17‘93 inches ujKin a rainfall of 27*34 inches, or 
about 66 per cent.; while in the wot season, lat July 
1882 to 30th June 1883, the loss was 21 *09 inches upon 
a rainfall of 43*26 inches, or only 49 per cent. Upon the 
Thames basin down to Teddington, having an area of 
2,353,000 acres, the loss in the dry season from Lst July 
1890 to 30th June 1891 was 17*22 inches out of a rain- 
fall of 21*62 inches, or 79 per cent.; while in the wet 
season, lst July 1888 to 30th June 1889, it was 18*96 
out of 29*22 inches, or only 65 per cent. In the eastern 
<;onnties the rainfall is lower and the evaporation ap- 
proximately the same as upon the Thames area, so that 
the percentage of loss is greater. But those are merely 
broad examples and averages of many still greater varia- 
tions over smaller areas. Again, with the same rainfall 
in two different seasons the evaporation may vary greatly. 
An inch falling in a single day on a saturated mountain 
aroii will nearly all reach the rivers, but if it falls during 
a drought seven-eighths may bo lost so far as the period 
of the drought is concerned. In such a case most of the 
water is absorbed by tlie few upper inches of soil, only to 
bo re-evaporated during the next few hours or days, and 
the small proportion which sinks into the ground probably 
issues in springs many months later. Thus the actual yield 
of rainfall to the streams depends largely upon the inodo 
of its time-distribution. Without a knowledge of this it 
is impossible to anticipate the yield of a j)articular rain- 
fall, and in judging of the minimum annual flow of a 
stream we must not only assume the incidence of a 
minimum rainfall, but also that its distribution will bo 
such that a maximum re-evaporation and absorption of 
tliat rainfall will occur. In estimating the evaporation 
to deducted from the rainfall, for the purpose of deter- 
mining the flow into a reservoir, it is imijortant to bear in 
mind that the loss from a constant water surface is nearly 
twice as great as from the intermittently saturated land 
surface. A simple and safe rule is to add the mean water 
surface of the reservoir (between the limits of high and 
low water) to the total area, including the reservoir, over 
which the rainfall and evaporation are calculated. 

Even neglecting the isolated and local discharges due 
to excessive and generally unrecorded rainfall, the 
^ variation in the {fischarge of all streams, and 

especially of mountain streams, is very great. 
charge, We have seen that the average flow from moun- 
tain areas in Great Britain towards the end of 
^ dry season does not exceed one-fifth of a cubic foot j)or 
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second per 1000 acres. Adopting this general mininmm 
as the unit, we find that the flow from such areas up to 
about 5000 acres, whose mean annual rainfall exceeds 60 
inches, may be exp^ted occasionally to reach 1500 such 
units ; while from similar areas of 20,000 or 30,000 acres 
with the same mean rainfall the discharge sometimes 
roaches 1200 or 1300 such units. It is well to compare 
these results with those obtained from much larger areas 
but with lower mean rainfall. Tlie Thames at Teddington 
has been continuously gauged by the Thames Conservators 
since 1883, and the Severn at Worcester by the writer, 
on behalf of the corporation of Liverpool, during the 10 
years 1881 to 1890 inclusive. Tlio highest flood, common 
to the two jyoriods, was that which occurred in the middle 
of February 1883. On tliat occasion the Thames records 
gave a discharge of 7*6 cubic feet per second per 1000 
acres, and the Severn records a discharge of 8*6 cubic 
feet per second |)er 1000 acres, or 38 and 43 respectively 
of our units ; while in February 1881, b(^fore the Thames 
gaugings were commenced, the Severn had risen to 47 of 
such units, and subsequently in May 1 886 rose to 50 such 
units, though the Thames about the same time only rose 
to 13. But in NoveinW 1894 the Thames rt>se to about 
80 such units, and f)ld records on the St^verii bridges show 
that that river must on many oceasions have risen to 
considerably over 100 units. In both these cases the 
natural maximum discharge is somewhat diminished by 
the storage produced by artificial canalization of the 
rivers. 

These illnstratioiis of the enormous variability of dis- 
charge serve to explain what is popularly so little under- 
stood, namely, the advantage which rii)ariaii 
owners, or other persons interested in a given 
stream, may derive from works constructed 
primarily for the purix)so of diverting the nater 
of that stream — it may be to a totally diflertmt watershed 
— for the puriKises of a town supply. Under modern legis- 
lation no such abstraction of water is usually allowed, 
even if limited to times of flood, except on condition of an 
augmentation of the natmal dry-wcather flow, and such 
a condition at once involves the construction of a reservoir. 
The water supplied to the stream from such a reservoir 
is known as “ cojni>ensation water,” and is generally a 
first charge uixin the w^orks. This water is usually given 
as a continuous and uniform flow, but in special eases, for 
the convenience of mill-owners, as an intermittent one. 
In the manufactui'ing districts of Lancashire and York- 
shire it generally amounts to onc-third of the whole 
so-called “available supjJy.” In Wales it is usually 
about one- fourth, and elsc^where still less ; but in any 
case it amounts to many times our unit of one-fifth 
of a cubic! foot j>er second per 1000 acres. Thus the 
benefit to the fishcjries and to the riparian owners 
generally is lieyond all question ; but the cost to the 
water authority of (conferring tliat benefit is also very 
— commonly (according to the proportion of the 
natural flow intended to be rendered uniform) 20 to 35 
pier cent, of the w^holc expenditure upon the reservoir 
works. 

Down to the middle of the 19th century, the projwr- 
tioning of the size of a reservoir to its work was a ver^ 
rough operation. There were few rainfall yieid oi 
statistics, little was known of the total loss by aiream 
evaporation, and still less of its distribution 
over the different jieriods of dry and wet 
weather. Certain general princij>1cH have since bcjen laid 
down, and within the proj»er limits of their application 
have proved excellent guides. Generally it has been 
stated, with re8|>ect to any watershed area, that if from 
the average annual rainfall of the three driest consecutive 
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years we deduct the corresponding evaporation and 
absorption by vogotatioii, the result will be the availoMe 
ov flow from that area. But this is evidently only 
the case when the reservoir impounding the water from 
such an area is of just sufficient capacity to equalize that 
flow without possible exhaustion in any one of the three 
summers. If the reservoir were larger it might equalize 
the flow of the four or more driest consecutive years, which 
would be somewhat greater than that of the three ; if 
smaller, we might only be able to count upon the average 
of the flow of the two driest consecutive years, and there 
are many reservoirs which will not yield the average even 
of the single driest year. With further experience it has 
become obvious that very few reservoirs are capable of 
equalizing the full flow of the three consecutive driest 
years, and each engineer, in estimating the yield of such 
reservoirs, has deducted from the quantity ascertained on 
the assumption that they do so a certain quantity repre- 
senting, according to his judgment, the overflow which in 
one or more of such years might occur. The actual size 
of the reservoir which would certainly yield the assumed 
supply throughout the driest periods has therefore been 
largely a matter of judgmeTit. Empirical rules have 
grown up assigning to each district, according to its 
average rainfall, a particular number of days’ supply, 
independently of any inflow, as the contents of tho 
reservoir necessary to secure a given yield throughout 
the driest seasons. But atiy such generalizations are 
dangerous, and have frequently led to disappointment and 
sometimes to needless expenditure. The exorcise of sound 
judgment in such matters will always be necessary, but 
it is nevertheless iirq)ortant to formulate so far as possible 
the conditions iq)on which that judgment should be based. 
It is necessary to know not only the meait flow of the 
stream, as represented by the rainfall less the evapora- 
tion, but also the distribution of that flow throughout 
the year. 

Tlic most trying distribution of which the author has had 
experience in the United Kingdom, or which he has been able to 
discover from a comparison of rainfalls upon nearly inqwiiieablo 
areas exceeding 1000 acres, is graphically represented in Fig. 3. 
Ill this the total depth of the diagi'am is marked 100 per cent., 
and represents tho total flow of the year, while the mouths 
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during which that flow occurs ai*e measured horizontally. The 
thick irregular line shows the least favourable distnbution, 
cumulatively recorded throughout the year, of the flow off the 
grtlhnd, 1 * 080 ] ting from tho fluctuations of rainfall during a single 
year, while tlie straight lino a b represents uniformly distribu^ 
supply, also cumulatively recorded, of the some quantity of 
water over the same iieriod. But, aprt from the diurnal fluc- 
tuations which ai*e equalized by local “service reservoirs,” 
uniform distribution of supply throughout twelve months is 
rarely what wo require ; and to represent the demand in most 
towns correctly, we should increase the angle of this line during 
the summer and diminish it during the winter months, as indicated 
by the dotted lines h If. Tho most noticeable features of this 
particular diagram are as follows : Up to the end of 59 days (to 
the 28th Februaiw) tlie rate of flow is, with rare exceptions, greater 
than the mean flow for the year, but during the 184 days between 
this and the end of the 248rd day (Slot AuJ^t) the rate of flow is 


generally below the mean, while fVom that day to the end of the 
year it is again above the mean. Now in order that a reservoir 
may enable the varying flow, represented oumulaUvely by the 
irregular line, to be dis^arged in a continuous and unifonn flow 
to satisfy a demand represented cumulatively by the straight line, 
its capacity must obviously be at least equal to the greatest 
deficiency c d of the cumulative flow below the cumulative 
demand, plus the greatest excess f t of the cumulative flow over 
the cumulative demand. The former is the later oondition, and 
arises in this case on tho 243rd day (Slat August), when the total 
cumulative deficiency is gi’aphicallv shown by tlie vertical distance 
d g to the line a! a’ drawn parallel to a a, and touching the point 
e of maximum excess of cumulative flow. This height, shown by 
a thickened line, is equal, on the vertical scale, to the difference 
between 48 per cent, and 78 per cent., or 80 per cent, of the stream 
flow during the year. A reservoir so proportioned to the demand, 
with a small addition to avoid drawing off the bottom water, 
would probably be safe in Great Britain in any year, or, if it failed, 
that failure would bo of very short duration, and would probably 
only occur once in 60 years. 

It may be at first sight objected that a case is assumed in which 
there is no overflow belbre the reservoir begins to fall, and there- 
fore no such loss as generally occurs from that cause. This is 
true, but it is only so because we have made our reservoir 
large enough to contain all the water tliat falls before the 28th 
February in tliis ])articular year, and if more water had fallen 
before that date the rainfall for the year would have been 
iiici^easod, and the year would not have been the driest. Ex- 
perience shows, in fact, that, for the ^imied rainfall of the 
year, tho distribution on the diagram is the least favourable 
likely to occur, and that if for the same average fall a different 
distribution occurs, that distribution will not try the reservoir 
more severely, unless the demand is differently distributed. The 
imriicular drought shown on the diamm is the result of an ex- 
ceptionally early deficiency of rainfall. The reservoir begins to 
fall at the end of Febniary, and continues to do so witli lew and 
short exceptions until the end of August, and it so happens that 
about tho end of August the curved dotted line representing actual 
cumulative demand crosses the line of uiiifonii demand, so that 
the excess of demand, represented by the slope from June to Sep- 
tember, is balanced ^by tho deficiency of demand, represented by 
the flatter slope in the first five months, except as regaids the 
small quantity h f near the end of February, which, not having 
been drawn on during tlanuary and Febniary, must overflow before 
the end of Febniary. When, however, the drought ends later, at 
the end of October, for oxam])lc, tho excess of the dotted line at 
that time is to lie added to its deficiency at the end of Februaiy, 
or whenever tho fall in the line of flow begins, and the capacity 
of the reservoir must be increased to this extent. Wlien the maxi- 
mum monthly demand does not exceed the average by more than 
13 per cent., the excess from this cause at the end of tlio drought, 
added to the deficiency at the 1)eginning of the drought, is about 
8 per cent, of tho flow during the year, and in tho case of a one- 
year I'eservoir it therefore increases the necessary capacity from 30 to 
83 i>er cent, of tho flow. But in assuming this coiimtion of demand, 
ana increasing our reservoir to meet it, we assume also that sonur 
additional supply to that reservoir can be obtained from the 
previous year. The most trying assunqttioii is that the rainfall 
of the previous year together with that of tho driest year will be 
the rainfall of the two driest consecutive years. We have already 
seen that while the rainfall of tho driest of 50 years is about 
63 per cent, of tho mean, that of the driest two consecutive years 
is about 72 per cent, of the mean. It follows, therefore, that the 
year immediately preceding the driest cannot have a rainfall less 
than about 81 per cent, of the mean. As the loss by evaporation 
is a deduction Jy^^ between a constant figure and a direct pro- 
portional to tlio rainfall, wo should err on the safe side in assuming 
the flow to be increased proportionately to the rainfall, or by the 
difference between 63 and 81, equal to 18 per cent, of the mean 
of 60 yoars. This 18 per cent., if spread over the two years, is 
evidently much more than sufficient to meet the summer excess 
over the average demand up to the 15th October of the driest 
year ; and an increase in the size of tho reservoir sufficient to cany 
over, from the first to the second year, the small additional quan- 
tity of water r^resented by 8 per cent, of tho yield of the driest 
year will therefore meet the irregular demand. 

But in determining the capacity of reservoirs intended 
to yield a supply of water equal to the mean flow of two, 
three, or more years, the error, though on the safe side, 
caused by assuming the evaporation to be proportional to 
the rainfall, is too great to be neglected. The evaporation 
slightly increases as the rainfall increases, but at nothing 
like so high a rate. Having determined this evaporation 
for the second driest consecutive year and deducted it 
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from the rainfall— which, as above stated, cannot be 
less tlmn 81 per cent, of the mean — we may extend our 
cumulative diagram of flow into the reservoir, and of 
demand, from one to two years. In the same way we may 
group in a mngle diagram any number of consecutive 
driest years, and either ascertain the reservoir capacity 
necessary for a given uniform yield (represented cumu- 
latively by a straight line corresi^nding with a' a', hut 
drawn over all the years instead of one), or conver«cly, 
having set up a vertical at the most trying ]^x)int (repre- 
senting, in i)ercentage of the total annual flow of the 
driest* year, the capacity of reservoir which it may be 
convenient to provide), we may draw a straight line of 
uniform yield from the head of that vertical to the 
previous point of maximum excess of cumulative flow. 
That line, produced to the boundaries of the diagram, 
will give the total uniform supply which may be safely 
drawn from the reservoir within the given period, always 
provided that the higher end to the right does not rise 
above the thick irregular lino of natiual cumulative flow. 
It is to be observed that any irregularity in the rate of 
supply from the reservoir may occur between the critical 
periods of maximum excess of cumulative flow and maxi- 
mum deficiency of cumulative flow (e and // resiiecti^ely, 
in the one year diagram), which does not increase the 
total supply between those points, or cause the line of 
cumulative supply from the reservoir t(^ cut the line of 
cumulative flow into it; and the correction for excess 
of demand during dry weather in the single year reser- 
voir evidently requires no addition by reason of the 
increase in the number of years over which the resirrvoir 
equalizes the flow. 

From a diagram, covering many years and constnicUid 
upon these principles, the general diagram (Fig. 4) has 
been produced. To illustrate its use, assume the case of 
a mean rainfall of 50 inches (figured in the right-hand 
column at the end of a curved line) and of 14 
inches of evaporation and absorption by vegetation 
(marked upon that line). The ordinate, to any ] joint 
upon this curved line, then represents the yield per 
day for each acre of drainage area, from a reservoir 
whoso capacity is equal to the corresponding abscissa. 
Thus, if we require a yield of 1080 gallons ])er acre, 
we find the point on the ' curve, whose ordinate is 
1080, on the scale to the left of the diagram; w4iilo on 
the scale at the foot we find that the corresponding 
abscissa is equal to 120,000 gallons. If, then, for 
example, the drainage area is 2000 acres, the required 
reservoir capacity will be 240,000,000 gallons (in addition 
to any allowance for bottom water, or excess of summer 
demand above the mea;n supply). The point w^hich, in 
this case, we have selected on the curve, is intersected 
by the left-hand radial line, showing that the yield of the 
ro^rvoir is exactly equal to the natural flow during the 
driest year ; and therefore, as already stated, that the 
capacity of the reservoir is just 30 jier cent, of that flow\ 
Similarly, the yield from any given reservoir, or the 
capacity required for any yield, corresponding with any 
niean rainfall from 30 to 100 inches, and with the flow 
over any period, from the driest year to the six or more 
consecutive driest years, may be determined from tbo 
diagram. 

It is instructive to note the ratio of increase of reservoir 
^pacity and yield res^jectively for any given rainfall. 
Thus, assuming a mean rainfall of 60 inches during 50 
years^ subject to evaporation and absorption equal to 
14 inches throughout the dry period under considera- 
tion, we find from the diagram the following quantities 
on gallons per acre of drainage area) and corresponding 
ratios : — 
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It is thus manifest tlwit so great is the increase requhed 
in the size of a n'servoir in i*(4iition to its increased yield, 
that only in the most favourable phmes for reservoir con- 
struction, or under the most pressing need, can it Ijc worth 
xvhile to go Ijeyond the capacity necessary to render 
uniform the flow of tlie two or three dricist consecutive 
years. 

It must Ijc clearly understood that tlu* diagram Fig. 4 
does not relieve the reader from any exercise of judg- 
ment, except as regards the not caj»acity of resiirvoirs 
when the necessary data hav(j been obtained. It is merely 
a geonu‘trical detmmination of the conditions necessarily 
consequent upon a given mean rainfall over many years, 
upon evaporation ami absorjJtion in particular years (lK»th 
of which he must determine for himself), ami upon cerbiiii 
limiting variations of the rainfall, already statt*d to be the 
i*(‘sultof numerous records maintained in (Ircat Britain for 
more than 50 years. It must also be remembered that 
the total capacity of a reservoir must be gjvater than its 
net available capacity, in order that in the driest seasons 
fish life may be maintained and no foul water drawn off. 

Throughout Euro|)c the annual variations of rainfall, in 
relation to tlie mean, follow nearly the same law as in 
Oreat Britain, b\it in some jjarts the distribution of rain- 
fall in a single year is often more trying. The droughts 
are longer, and the rain, when it falls, es]K'cially along the 
Mediterranean coast, is often coneentratod into shorter 
perimls. Moreover, it often falls upon sun-heated rocks, 
thus increasing the evaporation for the tinnj ; but gaugings 
made in the northern Apennines indicate that this loss 
is more than conqjonsated by the greater rajjidity of the 
fall and of the conseejuent flow. In such regions, there- 
fore, for reservoirs equalizing the flow (jf two or more 
years, the capacity necessary dotjs not materially differ 
from that required in Great Britain. As the tropics are 
approached, even in mountain districts, the irregularities 
become greater, and (x.-casionally the rainy season is entirely 
absent for a single year, though the mean rainfall is con- 
siderable. 

and Wdh , — We have hitherto dealt only with 
the collection and storage of that jjortion of the rainfall 
which flows over the surface of nearly inqjerincable areas. 
Upon such areas the loss by jjcrcolation into the ground 
may be neglected, and the only loss to be considered is 
that of re-evaporation into the air and of absorption by 
vegetation. The crust of the earth varies from almost 
complete imjjcrnujability to almost complete p(?rmeability. 
Among the sedimentary rocks we have, for example, in 
the clay slates of the Silurian formations, and in parts of 
the Greensand and Chalk, the opi>ositc extremes ; while 
the igneous rocks are for the most part only ixjrrneable in 
virtue of the fissures they invariably contain. Wherever, 
below the surface, there are iK>res or fis.sures, water 
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The Jlffuree headed ** Rm" in the riffhthand column at the endt 
of the curved linee are inehee of tnean annual rainjdU over a 
period of admit fifty yeare. 

Thefiguret marked ** E ” on the curved Knee are inehee of mean 
annual evaporation, before the formation of the reeervoir, during 
the dry period over which the reeermUr equalizee the JkfW. 

The eo-ordinatee to any point upon any curved line give retpec- 
tively the required reeervoireapaaUy and the daily yield in gaUone 
corresponding with ** R«i" ami “ E" on the curve intereecting 
that ^dnt. 

Evaporation from the water surface in excess of “ E '* ond 
allowance for bottom water are to be added to the storage so 
found. 

The period over which the reservoir equalirei the JUnv %s shaim 
bit the number of years marked on the straight radial line im» 
mediately to Uw left (f the jtoint of intersection of co-ordinates* 
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derived from rainfall is (except in the rare cases of dis^ 
placement by gas) found at heights determined by the 
resistance to its passage underground towards 
0^*®' some neighbouring sea, lake, or water- course. 
Mprtaga^ The positions of the springs at which such water 
reaches the sui^ace are determined by the superimposition 
of permeable upon less permeable strata, sometimes corn- 
bined with a fault or a synclinal fold of the strata, forming 
the more permeable portion into an underground basin 
lying within comparatively impermeable boundaries. At 
the lower lip or at the most permeable part of such a 
basin the water collected from rainfall issues as a spring. 

Perennial springs of large volume rarely occur in Great 
Britain at a sufficient height to afford supplies by gravita- 
tion, the best known being those from the Chalk discharged 
«ther below or near the sea-level ; but from the Limestone 
of Italy and other parts of the world very considerable 
volumes issue far aj^ve the sea-level, and are thus avail- 
able, without pumping, for the supply of distant towns. 
On a small scale, however, springs are fairly distributed 
over the United Kingdom, for there are no formations, 
except perhaps blown sand, which do not vary in their 
resistance to the percolation of water, and therefore tend 
to produce overflow above the valley levels. But even the 
rural populations have generally found springs not suffi- 
ciently constant for their use. The natural remedy has 
been to excavate to the underground basins, at levels 
below their natural outfalls, and thus to obtain access to 
stored water which after prolonged droughts might cease 
to overflow, or the overflow of which may be too distant. 
Hence throughout the world we find the shallow well still 
very common in villages and near isolated dwellings. The 
shallow well, however, rarely supplies enough water for 
more than a few houses, and the cost of pumping and 
distribution by pipes being generally prohibitive, the 
water has to ])e carried by hand. It follows that such 
wells are almost invariably found in immediate proximity 
to human habitations, with the natural consequence that 
the water is, as a rule, seriously i^ollutcd. Deep wells 
owe their comparative immunity from pollution to the 
circumstances that the larger quantity of water yielded 
renders it worth while to pump tliat water and convey it 
over greater distances, and that any impurities must pass 
through a great depth of filtering material and take a long 
time to reach the well. The principal water-bearing 
formations, utilized in Great Britain by moans of deep 
wells, are the Chalk and the New Red Sandstone. The 
Upper and Middle Chalk are permeable almost through 
their mass. They hold water like a 8}K)nge, but part with 
it under pressure to fissures by which it is intersected, 
and, in the case of the Upper Chalk, to beds of flints. A 
well sunk in these formations without striking any fissure 
or water-bearing flint bed would receive water only at a 
very slow rate ; but if, on the other hand, it struck one or 
more of the natural water-ways, the quantity of water 
capable of being drawn from it would bo greatly increasetl. 
ThU increase is simply due to the much greater water- 
bearing area with which the well is thus put into com- 
munication. In practice it is usual to drive small tunnels, 
or “adits” as they are called, below the water-level, to 
intercept fissures and water-bearing beds, and thus still 
farther extend the collecting area. 

It is a notable peculiarity of the Upper and Middle 
Chalk formations that below the present valleys the 
underground water passes more freely than 
Mtttyot elsewWe. This is explained by the fact that 
the Chalk fissures are almost invariably round^ 
** *’ and enlarged by the erosion of carbonic acid 
carried by the water passing through them. These fis- 
sures take the place of the streams in an impermeable 


area, and those beneath the valleys must obviously be 
called upon to discharge more water from the surface, and 
thus be brought in contact with more carbonic acid, than 
similar fissures elsewhere. Hence in the process of time 
they have become greatly enlarged, and the best position 
for a well in the Chalk is therefore generally that over 
which, if the strata were impermeable, the largest quan- 
tity of surface water would flow. The Lower Chalk for. 
mation is for the most part little permeable. It, however, 
contains many rui)turcs and dislocations, “smashes” as 
they are now commonly called, in the interstices of 
which large bodies of w'ater, received from the Upper 
and Middle Chalk, may be natui*al1y stored, or w’hich may 
merely form large |)as8agcs for the stores of water alwve 
them. A striking example is that knowm as Lydden 
Spout, under Abbot^s Cliff, near Dover. The acid erosion 
of the chalk is shared by all the purer limestones, such 
as the CarlxiTiifcrous or Mountain lAinestono, but no 
similar benefit is felt. So greatly has this formation 
been distorted, that the valleys which traverse it are not 
the valleys which may be comjeived to have originally 
supplied carbonic acid to its fissures, and all trace of the 
lines of underground erosion is generally lost. 

Next ill importance to the Chalk formations comes the 
Trias or Now Red Sandstone, consisting in Great Britain of 
two main divisions, the Kcuyior at the to}) and the Bunler 
below, of which the greater y>art, with the exception of 
the Red Marls forming the upper part of the Keuper, is 
permeable. Some portions of the New Red Sandstone 
contain, when saturated, oven more water than C'halk; 
but, as in the case of the Chalk, a well or borehole in the 
sandstone yields very little water unless it strikes a fis- 
sure ; hence it is a common thing to form underground 
chambers or adits in search of additional fissures, and 
sometimes to sink many vortical boreholes 'with the same 
object in view. 

There are other water-bearing formations, sucli as the 
Greensands, the i)ermc,».bility of which varies very greatly 
in different districts. Where it is considerable, the sand 
is generally in a loose condition, and the difficulty of 
sinking a d<3op well through it is thus greatly increasi^d. 
Moreover, when such a well is successfully sunk, special 
precautions are required to prevent sand from being 
forced in as well as water. I’erhaps the most imjiortant 
of these formations in Great Brihiin is that jiortion of the 
Lower Greensand, the outcrop of wdiich, emerging along 
the south-eastern shore of the Wash, j>asses south-west- 
wards. This formation, probably more or less permcjablo 
throughout, attains a thickness to the *iast of Bedford 
considerably exceeding 250 feet, and is to be utilized 
for the supply of Bedford and other large areas in the 
county. 

In formations like hxiso Greensand, the cost of driving 
horizontal adits, which must necessarily in such cases be 
lined with brickwork or other materials, would yi m t 
bo prohibitive, and the yield to the well is 
therefore confined to the quantity of water 
which can reach it without the aid of artificial pas- 
sages, and which can be introduced into it free from 
sand. A well, surrounded by a jiorous mass of sand 
cliarged 'with water, receives its 8up[ily by percolation 
across whatever opening into the well may have been 
prepared for its passage and closed by strainers against 
the sand which seeks to follow it. A few feet from any 
such opening the hemispherical area, traversed by the water 
from all directions, may be many times greater than the 
area of the opening into the well ; therefore it is only at, 
and close to, the opening that the frictional resistance of 
the sand to the flow of the water is at all important, and 
anything that reduces that resistance will proportionately 
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incroaae the total yield. This end may be accomplished 
by injecting air or \(^ater through the opening into the 
sand, and alternately reversing the flow to allow the finer 
disturbed particles to jmss with the water into the well. 
If such work is properly conducted, the whole of the sand 
aurrounding each oi)cning may be so far freed from the 
finer particles which it contains that the yield will be 
immensely increased. Where, however, rock of any kind 
is encountered, the yield of a well (under a given head 
of water) can only be increased by enlargement of the 
main well in depth or diameter, or by boreholes or adits. 
No rule as to the adoption of any one of these courses 
ean be laid down, nor is it possible, without examination 
of each jiarticular case, to decide whether it is better to 
attempt to increase the yield of the well or to construct 
an additional well some distance away. By lowering the 
head of water in a well the yield is always temporarily 
increased, but, unless the rate of flow towards the well 
is equal to the quantity drawn from it, the yield thus at 
first obtained cannot be permanent. Every well has its 
own particular level of water while steady pumping at 
a given rate is going on, and if that level is lowered by 
harder pumping, it may take months, or even years, for 
the water in the interstices of the rock to accommodate 
itself to the new conditions; but the j)orinanent yield 
after such lowering will always be much less than might 
be supposed from the quantity pumped shortly after the 
change. We have hitherto supjiosed the pumps for draw- 
ing the water have >)con placed in the well so as to 
bo accessible without being lifted out. Pumps, however, 
may be (and have been) placed decap down in boreholes, 
by which means the head of pressure in the boreholes 
tending to hold the water back in the rock has been 
greatly reduced, and the supjdy has consequently been 
increased ; but when the cost of maintenance is included, 
the increased supply from the adoption of this method 
rarely justifies exjiectations. When the water has Wm 
drawn down to the new level its |)aasage through the 
Sandstone or Chalk in the neighbourhood of the borcihoh^ 
is further resisted, both by virtue of the smaller length of 
borehole below the water and of the greater quantity of 
water called upon to pass into that smaller length ; and 
there are many instances in which repeated lowering and 
increased pumping, both from wells and iMireholes, hjive 
had the result of reducing the water available, after a few 
years, nearly to the original quantity; in some cases it 
falls oven lower than when pumped from a greater height. 
One other method — the use of the so-called “ air-lift — 
should be mentioned. This ingenious device, which has 
been employed for some years in America, has been 
adoiited in a few places in Great Britain. The object 
attained by the air-lift is precisely the same as that 
attained by putting a pump some ^stance down a bore- 
hole ; but instead of the head being reduced by means of 
the pump, it is reduced by mixing the water with air. A 
pipe is passed down the Ijorohole to the desired depth, 
and connected with air-(X)mpreBsors at the surface. The 
compressors being set to w’^ork, the air is caused to issue 
from die lower end of the pijje and to mix in fine bubbles 
with the rising column of water, sometimes several hundred 
feet in height. The effect is that the weight of the column 
of water, or rather of water and air mixed, is reduced in 
proportion to the volume of air it contains. The method 
will therefore always increase the yield for the time, and 
it may do so {)ermanently, though to a very much smaller 
extent than at first ; but its economy must always be less 
than that of direct pumping. 

Sedimentary rocks, formed below the sea or salt lagoons, 
must originally have contained salt water in their inter- 
stices. On the upheaval of such rocks above the sea-level, 
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fresh water from rainfall began to flow over the surface, 
and, so far as the strata wore permeable, to lie in their 
interstices upon the salt water. The weight of 
the original salt water above the sea-level, and wmfr 
of the fresh water so superimposed upon it, 
caused an outflow towards the sea. A hUl, as 
it were, of fresh water rested in the interstices of the rock 
upon the salt water, and continuing to press downwards, 
forced out the salt water even below the level of the sea. 
There is, indeed, no physical reason why this process 
should not continue to any depth at which the rock is 
sufficiently i^orous to admit of the necessary percolation, 
and in such rocks fresh water has usually been found as 
far down as borings have yet penetrated. It would con- 
ceivably take but a small fraction of the period that has 
in most cases elapsed since such upheavals occurred for the 
whole of the salt water to bo thus replaced by fresh 
water, and for the condition to be attained as regards 
saturation with fresh water, in ivhich wo now find the 
lK»rous portions of the earth's crust wherever the rainfall 
exceeds the evaporation. Tliero are cases, however, such 
as the valley of the Jordan, whore the ground is actually 
)»elow the sea-level, and where, as the total eva|x>ration 
is e(|ual to or exceeds the rainfall, the lakes also are below 
the sea-level. Thus, if there is any percolation between 
the Mediterranean and the Dead Sea, it must be towards 
the latter. 

In considering the theory of well supplies it is imi)ortant 
to l)ear those facts in mind. The crust of the earth, so 
far as it is i>ermeable and above the sea-level, receives 
from rainfall its supply of fresh water. That supply, so 
far as it is not evaporated or absorbed by vegetation, 
{masses away by the streams or rivers or sinks into the 
ground. If the strata were uniformly porous the water 
would lie in the rock at different dopt^ below the surface 
(but always above the sea-level), according to the time of 
year and distribution of the rainfall. It w^ould slowly, 
but constantly, |)eroolate downwards and towards the sea, 
j and would issue at or below the sea-level, rarely reaching 
the earth's surface earlier except in deep valleys. Precisely 
the same thing happens in the actual crust of the earth, 
except that, in the formations usually mot with, the strata 
are so irregularly ])ermeable that no such uniform per- 
colation occurs, and most of the water, instead of oozing 
out below the sea-level, meets with ol>structions which 
cause it to issue, sometimes below the sea-level and 
sometimes above it, in the form of springs. After pro- 
longed and heavy rainfall the upi)er boundary of the sub- 
soil water is in most strata practically coincident with the 
surface. After prolonged droughts it still retains more 
or less the same figure as the surface, but has sunk to 
lower depths. 

Perhaps the only cases of nearly uniform j^ercolation in 
nature are those which occur in some islands or peninsulas 
formed wholly of sea sand. Here water is held up in the 
sand above the soa-level by the more or less continuous 
supply from rainfall, and may be drawn off by w^ells or 
borings. But such formations are generally recent, and 
the rainfall has often not had time to displace the sea 
water much below the sea-level. On such an island, a 
mile and a quarter in diameter, in the centre of which a 
borehole had been put down, brackish water was reach^ 
at a depth of only 1 96 feet ; this formed a saucer, as it 
were, floating upon the salt water, but ever descending 
towards a more cup-like fenrm. 

Although such uniformly permeable sand is rarely met ydth in 
groat masses, it is useful to consider in greater detail so simple a 
case. Let Fig. 5 be the section of a circular island a mile and a 
quarter in diameter, of uniformly permeable sand. The surface w the 
^und is shown % a strong Diack line, the limit downwar^ o* 
the permeable sand by the fml line//, the mean sea-level aa by e 
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dotted line, and the natural mean level of saturation h h aliove the 
sea-level by a curved dot and dash line. The water, contained 
in the interstices of the sand above the mean sea-level, would 
(except in so far as a film, coating the sand particles, is held up 
by capillary attraction) gradually sink to the sea-level if there 
were no rainfall. The resistance to its passage through the sand 
is however, sufficiently great to prevent this irom occurring while 
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percolation from annual rainfall takes place. Hence, according to 
the age of the island or promontory, wo have some such constantly 
deepening figure as cc, representing the bounding surface between 
fresh and siut water. A well is sunk in the middle of the island, 
and a certain quantity of water is drawn daily. For small supplies 
such a well may be perfectly successful ; but however small the 
quantity drawn, it obviously has the effect of diminishing the 
supply of fresh water, which contributes to the maintenance of 
the level of saturation above the sea-level ; and with further 
pumping the fresh water would bo so far drawn upon that the 
mean level of satumtion would sink, first to a figure such as that 
represented by the ticw level of saturation dd^ and later to the 
figure represented by the lines in which the level of saturation 
has everywhere been drawn below the mean sea-level. At this 
stage the converse process begins, and percolation inland from the 
sea occurs. The figure in this case of uniform iiercolation assumed 
by the water levels approaching a deep well is a surfaeo of revolu- 
tion, and however irregular the percolation and the consequent 
8ha[)e of the figure, it is commonly, but somewhat incorrectly, called 
the “cone of depression." It cannot have straight, or approxi- 
mately straight, sides in any vertical plane, but in nature is an 
exceedingly irregular figure drawn about curves — not unlike those 
in Fig. 5. In this case, as in that of a level plane of uniformly 
pc>rous sand, the vertical section of the figure has wyniptotes to 
tlio vertical well and to the natural level of the subsoil water ; and 
in the case of the sand island, upon horizontal iinpenneablo strata, 
tlie vertical seotions of the water surface are logarithniic curves. 
The illustration has been drawn from calculations which, on the 
hypothesis of uniform penneability, show that wdien the water is 
pumped down to the lower curve ee the well yields four times as 
much water as it would from the upjior curve d d^ in both cases 
assuming steady pumping for an indefinite period. 

The importance of this illustration is to bo found elsewhere than 
in islands, or peninsulas, or in uniformly porous sand. Where the 
strata are not uniformly porous, they may resist the passage of 
water from the direction of the sea or they may assist it ; and round 
the whole coast of England, in the Magnesian limestone to the 
north-east, in the Chalk and Greensand to the east and south, and 
in the New Red Sandstone to the west, the number of wells which 
have been abandoned as potable supplies, owing to the percolation 
of sea water, is very great. PerliaM the first important cases 
occurred in the earlier jiart of the 19th century on the Lancashire 
shore of the Mersey estuaiy, whore, one after another, deep wells in 
the New Red Sanmitono had to bis abandoned for most purposes. 
On the opposite side, in the Cheshire peninsula, the total quantity of 
water drawn has been much less, but even here serious warning have 
been received. In 1896 the single well then sujspMng Eastbourne 
wjw almost suddenly rendered unfit for use, and few years pass 
without some ftimi l ftr occurrence of a more or less serious kind. 
The remarkable suddenness with which such changes are brought 
about is not to be wondered at when the true cause is considered. 
The action of sandstone in filtering salt waters was investigated in 
3878 by Mr Isaac Roberts, F.R.d., who showed that when salt 
Water was allowed to percolate blocks of sandstone, the effluent was 
at first nearly fresh, tne salt being filtered out and crystallized for 
the most part near the surface of ingress to the sandstone. As the 
prooesB continued the sidt-saturated layer, incapable of further 
affective filtration, grew in thickness downwards, until in the pro- 
aaas of time it filled the whole Tn«^ of sandstone. But before this 


was accomplished the filtration of the effluent became defective and 
brackish water was received, which rapidly increased nearly to the 
saltnosa of the inflow. Into such blooxs, charged with salt crystals 
and thoroughly dried, fresh water was then ^uiBsed, and precisely 
the converse process took place. A thickness of only 12 inches of 
Buntor sandstone proved at first to be capable of removing more 
than 80 per cent, of the chlorides from sea water ; but, after the 
slow passage of only 0*6 gallon through one cubic foot of stone, 
the proportion removed fell to 8*51 per cent. The general 
lesson to be learned from these facts is, tliat if the purity of 
the water of wells not far i*emovcd from the sea is to be maintained, 
that water must not bo pumped down much below the sea-level. 
In short, the quantity of water drawn must in no case be allowed 
to exceed the (quantity capable of being supplied through permeable 
areas by rain falling upon the surface of the land, if it oxceeda 
that quantity, the stock of waiter held in the interstices of the 
rock, and capable of flowing towards the well, must disappear ; and 
the deficit Is^twcen the supply and demand can only be made up 
by water filtering from the sea and reaching the well at first quite 
free from salt, hut sooner or later in a condition unfit for use. 


II. Dams. 

Any well-made earthen embankment of moderate height, 
and of such thickness and construction as to ensure freedom 
from excessive percolation at any point, will in 
the course of time become almost impermeable 
to surface water standing against it \ and when 
permeable rocks are covered with me ny feet of soil, the 
leakage through such soil from standing water newly placed 
above it generally diminishes rapidly, and in process of 
time often ceases entirely. Even the Ixjds of sluggish rivers 
carrying fine detritus over porous strata generally become 
so impermeable that excavations made in their neighbour- 
hood, though freely collecting the 8ul)Soil water, receive 
no river water whatever. Thus natural or artificial sur- 
faces which are completely permeable to rainfall may be- 
come almost impermeable when protected by surface water 
from drought and fnjst, and from earth-worms, vogeta- 
tation, and artificial disturbance. But in order that this 
may bo so, the initial resistance to percolation of water at 
every |)art of the soil or embankment must be such that 
the motion of the water shall be insufficient to disturb the 
water-borne mineral and organic particles lodged on tlie 
surface or in the interstices of the soil. If, therefore, 
a reservoir so formed survives the first few years without 
serious leakage, it is not likely, in the absence of artificial 
disturbance, to succumb owing to leakage at a later 
period. Hence, as the survival of the fittest, there are 
many artificial waters with low dams consisting exclusively 
of earth— and sometimes very sa?idy earth— satisfactorily 
performing their functions with no visible leakage. But 
if, 08 in the case of a reservoir for water supjdy, large 
portions of the bottom are liable to be uncovenjd and 
exposed to hot sunshine, it is never advisable to dei)cnd 
upon this action where the materials of the bottom arfr 
naturally jierrneable. 

According to the commoner method of construction in 
Great Britain, wherever an area intended to be converted 
into a reservoir is not evorywhero bounded by 
sufficiently inqKTmeablc rising ground, a twmeh 
is cut along the j)ortion not so bounded, and 
carried down to rock or such other formation as, in the 
engineer’s oianion, forms a sufficiently imi>ermeable sheet 
beneath the whole surface to be coverc?d with water. Into- 
this trench so-called “ puddled clay,” that is, clay rendered 
plastic by kneading with water, is filled and thoroughly 
worked with special tools, and trodden in layers. In 
this manner an underground comi)artment is formed, tho 
bottom of which is natural, and the sides jiartly natural 
and jiartly artificial, lK)th offering high resistance to the 
passage of vrator. Above ground the same puddle walla 
or cores are carried up to the required level, and are 
supported as they rise by embankments of earth on 
either side. 

S. IX. — 9^ 
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Fig. 6 is a typical section of a low dam of this class, impound- Most of these causes are perfectly well understood by experienced 
ing water uiwn gravel overlying impermeable clav. In such engineers, but instances of maloonstruction of recent date are 
a structure tlie whole attention os regards water- tightness should still met with. A few such cases will now be men- - 

he concentrated upon the puddle wall or core. When, as may tiotied. The base of a jniddle trench is often found to 
happen in dry seasons, the jmddle wall remains long above the water have been placed upon rock, jMjrfectly sound in itself, 
level, it parts with moisture and contracts. It is essential that but having joints which are not impermeable. The loss of water 
this contraction shall not proceed to such an extent as may pos- by leakage through such joints or fassures below the puddle wall 
sibly produce cracking. Drying is retarded, and the contraction may or may not be a serious matter in itself ; but if at any point 
due to a given dcgiuje of drying is gi'eatly reduced by the presence there is sufhcient movement of water across the base to prMuce 
of sand and small stones among the clay. Nearly all clays, notably the slightest erosion of the clay above it, that movement almoht 
those from the Glacial deposits, naturally contain sand and stones, invariably increases. In this manner the finer particles of clay iu 
40 to 50 per cent, by weight of which is not too much if a line crossing its base are washed away, while the sandy |jarticlt s 
uniformly distributed. But in the lower paits of tlio trench, whore remain behind and form a constantly deepening porous bar of sand 
the clay can never become dry, plasticity and ductility are, for crossing the base of the puddle. Percolation through this sand is 

thus added to the original leakage. Some- 
times, but not always, when the banier of clay 
is passed, the water rises to the surface of tho 

S ound, producing a visibly turbid spring. 

irectly such a leakage begins to carry away 
particles of clay a spaces, formerly occujiied by 
mixed clay and sand, liecomos contracted to 
the volume of the sand alone. As erosion cou- 
tinues, the contraction continues, chiefly hv 
the falling in oi’ the clay roof above the sand. 
Thus, the permeable bar grows vertically rather 
than horizontally, and ultimately assumes the 
form of a thin vertical sheet traversing the 
puddle wall, often diagonally in plan, and 
having a thickness which has varied in ditlerent 
Fm. 6. — Sect on of Typical Low Earth Embankment in Flat Plain. cases from a few inches to a couple of feet 

or more, of almost clean sand rising to an 
reasons to be exjdained below, the first ooiisideiatioii, and there observed height of 30 or 40 foot, and only ari’csted there by the 
the proportion of grit sliould be lower. The embankments are necessary lowering of the reservoir to avoid serious danger. Tli« 
merely to support the puddle and to keep it moist above the ground settlement of the plastic clay above the eroded portion soon i>ro- 

level when the reservoir is low. They may he quite jiemieable, duces a surface depression over or nearly over the leakage, and 

but to prevent undue settlement and distortion tiiey must, thus sometimes gives the firat w’arning of impending danger. It 
like the puddle, be well consolidated. In older to prevent is not always possible ti) prevent any leakage whatever through 
a tendency to slip, duo to sudden and partial changes of satu- the strata below the bottom or beyond the ends of the trench, but 
ration, and still more to jirovont the accumulation of pressure it is always possible to render such leakage entirely harmless to 
beneath the outer omhankmont from escapes of water through or the work above it, and to carry the water by rtdief-pipos to visible 
below the puddle, that embankment should always he permeable, points at the lower toe of the dam. Wherever the base of a puddle, 

except near the puddle, and well drained at the liase. The less wall cannot be worked into a coniiuuouB bed of clay or shale, or 

pormoable materials should bo confined to the inner parts of the tied into a groove cut in sound rock free from water-hoping 
inner embankment, where, when the water level falls, they may fissures, the safest course is to liose it on an artificial material at 
remain moist without becoming liable to slip. The inner slope once impermeable and incapable of erosion, interposed between 
should be protected from the action of waves ny so-called hand- the root and the puddled clay. ^ Water-tight concrete is a 
pitching,** consisting of roughly -smiared stonework, bedded upon a suitable material for the purpose; it need not be made so thick 
layer ofhroken stone to prevent local disturbance of the embankment as the puddle core, and is therefore sometimes used with consider* 
by action of the water between the joints of the larger stones. The able advantage in lieu of the puddle for the w hole depth below 
largest and deepest raservoira foniied by means of dams of this ground. In Fig. 7 a case is show^n to he so treated. Obviously, 
class are to be found in mountain valleys, whore it often hap|)ens the junction between the puddle and the concrete might liave been 
that only a single straight dam crossing the valley is required ; but made at any lower level. 

an exception has been made in cuiuiexion with tlie London water- However well the w^ork may be done, the lower pari of a 
supply. The Staines reservoirs, designed by Messrs Hunter and mass of puddled clay invariably settles into a deihser mass when 

Middlotou for the storage of Thames w^ator—raainly to avoid weighted with the clay above. If, therefore, one part is held njs 
depletion of the river by pumjuiig for the 
supply of Loudon in summer weather — are 
constructed upon a nearly level plane of 
gravel overlying the impermeable London 
Clay formation, and are therefore of the class 
shown in Fig. 6. The puddle trendies i>a88 
down to the clay, and, with the puddle walls 
and embankments, entirely surround each 
reservoir. This exception is a notable one, 
for although tlio depth of water is only 40 
feet, the water area already authorized is 
nearly 400 acres, wdiilo the cajiacity of the 
rcjservoirs will exceed three thousand million 
gallons. 

In mountain valleys, rock or shale, com- 
monly the most imiiermoablo materials met 
with in such positions, are sometimes not Fxa. 7. — Earth Embankment, with stone toe and concrete trench, 

reaohod till great depths are attained. Tliere 

are several cases in (Irejit Britain in which it has been necessary to wrhile an adjoining part has no support but the clay beneath it, a 
go down about 200 feet below’ the water level of the intended rosor* fracture — not unlike a .geological fault — must result. Fig. 8 is a 
voir. The highest dams of this class imt>oiind water to a level of part longitudinal section through the puddle wall of .f 

about 110 foot above the bottom of the valley. Such great works an eartlien embankment. The puddle wall is crossed 
have generally been well constructed, and there are many which by a pedestal of concrete carrying the brick discharge 
after lifty years of use are jierfectly sound and W’ater-tight, and afford culvert. Tlio puddle at a was ori^nally held up by the flat head of 
no evidence of deterioration. On the other hand, the partial or this pedestal ; not so the paddle at ft, w'hich under the superiiicuni* 
total failure of smaller dams of this description to retain the rosor- lient weight settled down and produced the fault be, accompanied 
voir w’ater has lieen much more common in the past than is with a shearing or tangential strain or, less probably, wdth actual 
generally supposed. Throughout Great Britain there are still fracture in the direction bd. Serious leakage at once began at 
many resorvoire, witli earthen dams, which cannot safely bo filled ; ft, and washed out the clay particle by particle, but did not wash 
and others which, after remaining for years in this oonaition, have out the sand, which remained behind in the crevice. The clay roof 
been rapairod. From such cases and their successful repair constantly falling in caused the leakage to work up along the 
valuable experience of the causes of failure may be derived, plane bd of tangential strain. The overflow level of the watei; 
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4 »rigixially at was lowered for safety to gh; and for many years 
the reservoir was worked with its general level much ]>olow gK The 
sand-filled vein, several inches in width, was found, on taking out 
the jmddle, to liave terminated near tlie highest level to which the 
water was allowed to rise, but not to have W(jrked downwards. 
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Fjo. 8.— Lower Ncuadd Culvert Leakage. 

There can bo little doubt that the jmddleat the right-hand angles 
was also strained, but not to rupture, as owing to tlie rise of the 
bottom tliore was corrijjaratively little room for settlement on that 
side. In repairing this work the perfectly safe form shown by the 
dotted lines kj was siihstituted for the flat surface <*/, ana this 
alone would liavo prevented dangerous shearing strains. As an addi- 
tional jirecaiition, howevtsr, deep tongues of concrete, like those in 
Fig. 7, were built in the rock throughout the length of the trench, 
and carried up the sides 
and over the top of the 
IMjdestttl. The puddle 
was then replaced, and 
remains i^erfectly 
water-tight. The les- 
son taught by Fig. 8 
applioB also to the end 
of ])uddle walls where 
they abut agaiust steep 
fa(jes of rock. Unless 
such faces are so far 
below the surface of 
the puddle, and so 
related to the lower 
parts of the trench 
that no tension, audi 
consequent tendency 
to soparjition of the jmddlo from the rock, can possibly take place, 
leakage with disastrous results may occur. 

In other cases leakage and failure have arisen from allowing 
s part of the rock bottom of a puddle trench to overhang, as in 
9. Hero the straining of the original horizontal puddle in 
settling down is indicated in a purposely exaggerated way by the 
curved lines. There is consideraole distortion of the clay, result- 
ing from combined shearing and tensile stress, above each of the 
stops of rock, and reaching its maximum at and above the highest 
Atop a&, where it has proved sufficient to produce a dangerous line 



Fig. 9. — Overhanging Rock Leakage. 


of weakness a<r, the tension at a either causing actual rupture, or 
such iucreased porosity as to iHjrinitof percolation capable of keiqt- 
iug o])en the wound. In such cases as are shown in Figs. 8 and 9 
the growth of the sand vein is not vertical, but iiicliuod towanls 
the plane of greatest distortion. In Fig. 9 a further cause of 
occasional failure, referred to above ns 
sometimes due to allowing the ends 
of puddle walls to abut against Bleep 
fai'^os of rcKtk, is shown at whore 
the clay 1ms actually drawn away 
from the rock. Wlien it is considered 
that a parting, sufficient to allow the 
thinnest film of water to jiass, may 
start the formation of a vein of 
porous sand in the manner above ex- 
plained, it will bo readily seen how 
^reat must be the attention to details, 
in un|>leasant )>laceH below ground, 
and below the water level of the 
surrounding aira, if safety is to be 
srcui-cd. In eases like Fig. 9 the 
rock should always be cut away to a 
slope, such ns that shown in Fig. 10. 

If no dillerciico of water-pressui’e 
had been allowed between the two 
sides of the puddle trench in Figs. 8 
or 9 until the clay had ceased to seitio 
down, it is probable that the inter- 
stices, at first formed l)et\v(‘(>i) the 
puddle and tht! conenite or rock, 
would have been siiflicieiitly filled to 
prevent injurious percolation at any 
future time. Hence it is always a 
safe precaution to afl'ord plenty of 
time for such settleinont before a 
reservoir is charged with water. But 
to all such precautions should be 
added the use of coucreto or brick- 
work tongues running longitudinally 
at the bottom of the trench, such ns 
those shown at a higher level in 
Fig. 7. 

In addition to defects arising out 
of the condition or ligure of the ruck 
or of artiliciiil w^ork, upon ^ . 

which the puddle clay , 
rests, the puidlo wall it- J"®®" 
self is often defertive. ’ 

The original material may have been 
perfectly satisfactory, but if, for ex- 
anqdc, in the progiess of the work a 
stream of water is allowed to flow acro.sM it, tine clay is sometimes 
w'ashed awny, and gravel or .sand left to a suniciont extent to 
permit of future percolation. Unless such jdacos urc carefully dug 
out or repuddlod before the work of filling is resunnul, the percola- 
tion may increase along the vertical plane W’hore it is greatest, by 
the erosion and fulling in of the clay roof, as in the other caws 
cited. Two instances probably originating in some such caui.e 
are shown in Fig. 11 in the relative positions in which they 
were carefully measured when found, as the puddle wa.s renioved 
from a crippled re- 
servoir dam. They 
are vertical ]>lanes 
stretching entindy 
across tho puddle 
trench, and rcacli 
iiig in one cose, na. 
nearly to the liighest 
level at which the 
reservoir had lieeii 
worked for seventeen 
year.s after the leak- 
age had been dis- 
covered, The larger 
and older of these 
veins was 44^ feet high, of which 14 feet was above the ground: 
and it is iiimrestiiig to note thot this ytortion, owing probably 
to tlie smaller resistance to leakage, was much wider than beloi^. 
The little vein to the left marked hb, about feet deep, is curious. 
It looks like the beginning of success of an effort made by a slight 
yiercolation during tho whole life of the reservoir to increase itself 
materially by erosion. There is no reason to believe that the cause 
of such a leakage could be developed except during construction, 
and it is certain that once begun it w’ould increase. Only a know, 
ledge of the great loss of cayutal that has resulted from abortive 
reservoir construction justifies this notice of defects which can si ways 
be avoided, and are too often the direct result, not of design, biit 



Fig. 10. — Proper Figure for Rock Klopc. 
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of parsimony in providings a sufficiency of intelligent, experienced, 
and conscientious supervision, especially below ground, in the 
execution of such works. 

In some cases, as, for example, when a high earthen embank- 
ment crosses a gorge, and there is plenty of stone to be had, it is 
desirable to place the outer too of the earthen bank upon a toe 
or platform of rubble stonework, as in Fig. 7, by which means the 




Fio. 11. — Vortical Veins Leakage. 


height of the earthen portion may be reduced and complete drain- 
age secured. Rut here again great care must be exercised in the 
packing and consolidation of the atones, which will otherwise 
crack and settle. 

As with many other engineering works, the tendency to slipping 
either of the sides of the valley or of the reservoir emoank- 
ment itself has often given trouble, and has sometimes led to 
seMOus disaster. This, however, is a kind of failure not always 
attributable to want of proper ins]iection, but rather to improper 
choice of the site, or treatment of the case, by those primarily 
responsible. 

In countries whore good clay or retentive earth cannot 
bo obtained, numerous alternative cx])edients have been 
DmmMwith adopted with more or less success. In the 
mining districts of America, for example, where 
JJeSt ' timber is ch^p, rough stone embankments 
coacnt 9 , been lined on the water face with 

^c, timber to form the water-tight septum. In 

such a position, even if the timber can be made sufficiently 
water-tight to b^n with, the alternate immersion and 
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exposure to air and sunshine promotes expansion and con- 
traction, and induces rapid disintegration, leakage, and 
decay. Such an expedient may be justified hy the doubtful 
future of mining centres, but would be out of the question 
for permanent water-supply. Kiveted sheets of steel have 
been occasionally used, and, where bedded in a sufficient 
thickness of concrete, with success. At the East Canon 
Creek dam, Utah, the height of which is about 61 feet 
above the stream, the trench below ground was filled with 
concrete much in the usual way, while above ground the 
water-tight diaphragm consists of a riveted steel plate 
varying in thickness from inch to inch. This steel 
septum was protected on either side by a thin wall of 
asphaltic concrete supported by rubble stone embank- 
ments, and owing to irregular settling of the embankments 
became greatly distort^, apparently, however, without 
causing leakage. Asphalt, whether a natural product or 
artificially obtained, as, for example, in some chemical 
manufactures, is a most useful material if properly used 
in connexion with reservoir dams. Under sudden impact 
it is brittle, and has a conchoidal fracture like glass ; but 
under continued pressure it has the properties of a viscous 
fluid. The rate of flow is largely dependent upon the 
proportion of bitumen it contains, and is of course re- 
tarded by mixing it with sand and stone to form what is 
commonly called asphalt concrete. But given time, all 
such compounds, if they contain enough bitumen to render 
them water-tight, appear to settle down even at ordinary 
temperatures as heavy viscous fluids, retaining their 
fluidity permanently if not exposed to the air. Thus 
they not only penetrate all cavities in an exceedingly 
intrusive manner, but exert pressures in all directions, 
these, owing to the density of the asphalt, being more tluin 
50 per cent, greater than would be produced by a corre- 
s|)onding depth of water. From the neglect of those con- 
siderations numerous failures have occurred. 

In one instance in the writer's experience the retaining wall 
of a service reservoir, abutting upon a street footway in the higher 
part of a ^at town, had been built of ashlar of exceptional thick- 
ness, divided longitudinally by a thin vertical diaphragm of 
bituminous composition, in the process of time this asphalt 
very slowly settled down, till, eighteen years after the reservoir 
was constructed, the diaphragm had considerably increased in 
thickness, and the outside batter of the wall had been correspond- 
ingly reduced. Slow and insidious though the action was, its 
effect ill pressing the wall over was at last noticed from the 
thoroughfare, though there was no leakage, and by timely warning 
a terrible disaster was averted. This retaining wall, considered as 
a monolith, had abundant strength to resist any possible water- 
pressure from the reservoir ; but its half-tbickness was quite 
incapable of withstanding the lateral pressure due to an apparent 
solid, but a virtual fluid, one-and-a-half times the density ot water, 
acting under a head somewhat greater than the head of water in 
the reservoir. 

Elsewhere, a simple concrete or masonry wall or core 
has been used above as well as below ground, being 
carried up between embankments either of earth or rubldi? 
stone. This construction hae received its highest develop- 
ment in America. At the south end of the new masonry 
dam now being built across the Croton river for the 
supply of Now York, the section of the main dam changes 
to a masonry core wall carried into the hill and supported 
alwve ground by earthen embankments. At its junction 
with the main dam this core wall when finished will be 
175 feet high. Its base is there 18 feet thick, reduced 
10 feet higher up to about 14 feet, and at the top to 
about 6 feet. The precaution is taken to slope the sides 
of the trench for a depth of about 20 feet, and then to 
carry it down vertically, about twice as wide as tbe 
average thickness of the wall, the space so left being 
refill^ with earth. By this expedient the strains to 
which the wall would be subject if the lower part were 
fixed, and the upper part only sustained by artificial 
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embankments liable to irregular saturation and settle- 
ment, will be greatly reduc^.^ On the Titicus, a tribu- 
tary of the Croton river, an earthen dam was completed 
in 1895, with a core wall 100 feet high— almost wholly 
above the original ground level — which is said to be 
impermeable ; but other dams of the same system, with 
core walls of less than 100 feet in height, are ap|jarontly 
in their present condition not impermeable. Reservoir 
No. 4 of the Boston waterworks, completed in 1885, has 
a concrete core wall of this description. The embankment 
is 1800 feet long and:^ 60 feet high. The core wall is 
about 8 feet thick at the bottom and 4 feet thick at the 
top, and in the middle of the valley nearly 100 feet in 
height. At irregular intervals of 150 feet or more but- 
tresses 3 feet wide and 1 foot thick break the continuity 
on the water side. That this work has been regarded as 
successful is shown by the fact that Reservoir No. 6 of 
the same waterworks was subsc|[uently constructed and 
completed in 1894 with a similar core wall. The embank- 
ments supporting the last named apjjear to have been 
constructed with great care, and with walls of such pro- 
portions it is obvious that extreme care is necessary to 
avoid sufficient irregular settlement of the earthwork to 
produce undue strains in the diaphragm. There is no 
serious difficulty in so constructing walls of this kind as 
to be practically water-tight while they remain unbroken ; 
but they are undoubtedly subject to irregular strcisses 
which cannot be calculated, and under which, s^^eaking 
generally, plastic materials are much safer. In Great 
Britain masonry or concrete core walls have been generally 
confined to positions below ground, in which case it is 
bettor to construct them against the solid earth or rock. 
Thus placed, no serious strains are caused either by undue 
changes of temperature or by movements of the lateral 
supports, and with proper ingredients and care a very thin 
wall may be made })erfectly water-tight, and in some 
English practice has proved satisfactory. 

The next class of dam to be considered is that in whicli 
the structure as a whole is s<j bound together that, with 
certain reservations, it may bo (!onsidered as 
a monolith subject chiefly to the overturning 
tendency of water - pressure resisted by the 
weight of the structure itself and the au[)portiiig pressure 
of the foundation. Masonry dams are merely retaining 
walls of exceptional size, in which the overturning ])rcsHure 
is water. If such a dam is sufficiently strong, and is 
built upon sound and moderately rough rock, it will 
always be incapable of sliding. Assuming also that it 
is incapable of crushing under its own weight and the 
pressure of the water, it must, in order U) fail entirely, 
turn over on its outer toe, or upon the outer face at some 
higher level. It may do this in virtue of horizontal w ater- 
pressure alone, or of such pressure combined with upward 
pressure from intrusive water at its base or in any higher 
horizontal plane. Assume first, however, that there is no 
uplift from intrusive water. This case, neglecting as it 
does the limited resistance to crushing, is entirely hyix)- 
thetical, but is useful to fix the ideas. As the pressure of 
water is nil at the surface and increases in direct proi>or- 
tion to the depth, the overturning moment is as the cube 
of the depth ; and the only figure which has a moment of 
resistance due to gravity, varying also as the cube of its 

Mt appears that this remarkable cor© wall, a great jiartof which 
hw been conatruoted, is not destined to be complex. A com- 
unaaion appointed to consider the question having examined the 
Condition, as regards saturation, of the outer earthen embankmciite 
of other dams with high core walls on the Croton river or its 
tnbutariea, has submitted an adverse report, and it is understood 
that the masonry dam will be carried across the whole width of the 
valley. 


depth, is a triangle. The form of stability having the least 
sectional area is therefore a triangle. It is obvious that the 
angles at the base of such a hy|)othetical dam must dei)ond 
upon the relation between its density and that of the 
water. It can be shown, for example, that for masonry 
having a density of 3, water being 1, the figure of minimum 
section is a right-angled triangle, with the water against 
its vortical face ; while for a greater density the water 
face must lean towards the water, and for a less density 
away from the wrater, so that the water may lie upon it. 
For the sections of masonry dams actually used in prac- 
tice, if designed on the condition that the (;entre of all 
vertical pressures shall be, as hereafter jirovidcd, at two- 
thirds the width of the base from the inner toe, the least 
sectional area for a density of 2 also has a vertical 
W’ator face. As the density of the heaviest rocks is only 3, 
that of a masonry dam must be below 3, and in practice 
such works if wtdl constructed vary from 2*2 to 2*6. For 
these densities, the deviation of the waU^r face from the 
vertical in the figure of least sectional area is, however, so 
trifling that, so far as this consideration is concerned, it 
may be neglected. 

If the right-angled triangle afu;, Fig. 12, be a profile 1 fnot thick 
of a monolithic dam, siilject to the ]»re8sure of vratcr against 
its vertical side to 

the full depth ab = t/ ^ 

ill feet, the horizon- “7k 

tal pressure of water k 

against that section of , ^ 

the dam, increasing /' 

uuifonnly with the 
depth, is nropcrly re- 
presenten by the 


I 

equilateral right- prratwre 

angled triangle abi\ in y 

which he. is the maxi- ^ I 

mum water - pressiiri* j 

duo to the full depth (/, • ' 

while the area ohe— ® ® 

is the total hori- Fio. 12.— Diagram of Right-Angled 
zontal pressure against Triangle Dam. 

the dam, in (subic feet 

of w^ater, acting at onc-tliird its depth above the base. Then 
w^cPl2 is the resultant horizontal pressure with an overturning 
moment of 

2 ’ 3 6 ' ^ 

If X bo the width of the base, and p the density of the masonry, 
the weight of the masoniy iii terms of a cubic foot of water will 

be p*^**', acting at its centre of gravity g, situated at from the 
2 3 

outer toe, and tire moment of resistance to overturning on the 
outer toe, 

(U 2 ./ 



Equating the moment of resistance (2) to the overturning moment 
(1), we have 


Fid. 12. — Diagram of Right-Angled 
Triangle Dam. 


That is to say, for such a monolith t-o he on the point of overturn- 
ing under the horizontal i>rc8sure due to the full dcqrtli of waUir, 
its hose must he ei^ual to that depth divided by the stjuure root of 
twice, the density of the monolith. For a density of 2*f# the base 
w'ould therefore he 447 ptrr cent, of the height. 

We have now to consider what are the necessary factors of 
safety, and the modes of their application. In th(! first place, 
it is <nit of the question to allow the water to rise p ^ m 
to the vertex a of such a masonry triangle. A 
minimum thickness must he adopted to give 8ul>- 
stance to the ujijicr part ; and where the dam is not used as a weir 
it must neeessarily rise several feet above the water, and iiiay in 
either event have to carry a roadway. Moreover, considerable 
mass is required to reduce the internal strains caused by (jhanges 
of temperature. In the next place, it is necessary to confine the 
pressure, at every point of the masonry, to an intensity which will 



782 WATER 

give a sufficient factor of safety against cnishiiig. The upper part 
of tlie darn having been desigTied in the light of these eoiiditions, 
the whole j)ro(:eBS of conijiletinc the design is simple enough when 
certain liy^sitheses liavf) been adopted, though somewhat laborious 
in its more obvious form. It is clear that the greatest crushing 
pressure must occur, cither with the reservoir empty at the lower 
part of the water face ah^ or with the reservoir full at the lower 
part of the outer face nc. li' the dam is well built the intensity of 



vertical pressure will (neglecting local irregularities) vary nearly 
uniformly from face to face along any horizontal ]>lane. Thus, to 
take the simplest case, if aJm (Fig. 18) represents a rectangular 
mass already designed fur the 8 U|Mjrstnictiii‘c, and <7 its centre of 
gravity, the centre of pressure upon the basii will be vertically 
under that is, at the centre of the base, and the load will be 
proixjrly represented by the rectangle b/gc^ of wliich the area is 



Fkj. M - Diagnim showing Lim's of Pressure in 
Masonry Ihini. 


equal to the total load and the unifonn depth to its uniform 
intensity. At this high part of the structure tlie intensity of 
Tirossiwe will of course much less than its j)ermi 88 ible intensity, 
if now we assume the water to have a deptli d above the base, 
the total water pressure represented by the triangle khh will have 
its centre at (//3 from the liose, and by the parallelogi'am of forces 
assuming the density of the masonry to be 2 * 5 , wo find that the 
centre of pressure upon the base he is sliifted from the centre of the 
base to a point i nearer to the outer toe c, and the rectangular 
diagram of pressures will thus be distorted from the figure fe/gv to 
the equal fi^ro hj7c, having its centre o vertically under the point 
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at which the resultant of all the forces cuts the base he. For any 
lower level the same treatment may, step by step, be adopted,, 
until the maximum intensity of pi’essure cl exceeds the assumed 
{iermissible maximum, or the centre of pressui'c approaches within 
an assimed distance from the outer toe c, when the base must be 
widened until the maximum intensity of pressure or tlie centre of 
iresHure, as the case may be, is brought within the prescribed 
imit. The resultant profile is of the kind shown in Fig. 14. 

Having thus determined the outer profile under the conditions 
hitherto assumed, it must be similarly ascertained that the water 
face is everywhere capable of resisting the veitical pressure, and 
the base of each compartment must be widened if necessary in that 
direction also. Hence in dunis above 100 feet in height, further 
adjustment of the outer ]^»rf)file may be required by reason of the 
deviation of the inner profile IVom the vertical. The efi'ect of this 
process is to give a series of ]>oiiits in the horizontal planes at 
which the resuTtuuts of all forces above those planes respectively 
cut the planes. Curved lines, as dotted in Fig. 14, drawn through 
the.se points give the centre of presHiue, for the reservoir full and 
empty i*e 8 j)ectivcly, at any other horizontal plane. For the sake of 
simplicity only gi*avity and horizontal water pressure have hitherto 
been referred to ; but wind pressure should not be neglected, and 
where the water lace is curved in vertical see-tion the weight of the 
water lying vertically above Riu;h face is to be added to the vertical 
pressures. The elfcct of waves is only pertinent to the upper por- 
tion of the dam, but the pressure of ice may in some cases alfcct 
the design to a somewhat greater deptli. Tliesc general principles 
liad been retjognized before 1870 by Messrs Graelf ana Dolocro 
of the Fonts et Ohaiissdcs, and had been ])ut into practice in the 
Furens dam near St Etienne. When the late Professor Rankine, 
F.R.S., whose remarkable perception of the jirnctie-al fitness or 
unfitness of purely theoretical deductions gives his wi-itings exoep- 
tional value, received from Major Tulloch, R.E., on behalf of the 
municipality of Bombay, a request to consider the subjecit generally, 
and with special reference to very high dams, such as have since 
been constnictcd in India, Hankine pointed out that before the 
vertical pressure approached the maximum pressure pcimissible, the 
pressure tangential to the slope might reacli it. Thus conditions 
of stress are conceivable in which the maximum would bo tan- 
gential to the bIojhj, and would therefore increase the vertical 
stress in proportion to the cosec'ant of the slope. It is veiy doubt- 
ful whether this i)reB 8 uro is ever reached, but such a limit rather 
than that of the vertical stress must be considered when the 
height of a dam demands it. Next, Ibinkine pointed out that, 
in a structure exposed to the overturning action of forces which 
fluctuate in amount and direction, there should he no ajqircciablo 
tension at any point of tlie masoniy. But there is a still more 
imi»ortant reason why this condition should be slrietly adhered to 
ns regards the inner face. We have hitherto considered only the 
JurrizotUal overturning pressure of the w’ater ; but if from originally 
defective construction, or from the absence of vc^ti(^al pressure 
towards the water edge of any horizontal joint, as at nh in Fig. 
14, watcT intrudeji beneath that part of the masomy nuae readily 
than it ( 5 an obUin egi’ess along be, or in any other direction 
towards the outer face, wo shall have the uplifting and overturning 
pressure, due to the full dejith of water in the reservoir over the 
width ah added to the horizontal pressure, in which case, all our 
previous calculations w'ould be futile. The condition, therefore, 
that there shall be no tension is inijjortaiit ; but when we come to- 
construction, wc must sec also that no part of the. wall shall be 
less pcnncable than the water fact?. In h’ig. 13 wc have seen that 
the varying depth of the area bjlc approximately rcpreaent.H the 
vaiying distribution of the vortical stress. If, therefore, the centre 
of the figure liecanie so far removed to the right as to make 7 co- 
incident with b, the diagram of stres-ses would become the triangle 
b'el', and the vertical pressure at the inner face would be nil. 
This will evidently happen when the centre of pressure is tw'O- 
thirds from the inner toe and one-third from tlie outer toe ; and if 
we displace the centre of pressure still farther, the condition that 
the centre of figure of tlie diagram shall be vertically under that 
centre of ])res 8 uro can only be fulfilled by allowing the line b'V to 
cross the base as at b'T, thus giving a negative, pressure or tension 
at the inner too. Hence it follows that the line of pressures, wheiv 
the reservoir is full, should not at any horizontal plane fall outside 
the middle thiiri of the w idth of that plane. 

Rankine in liis report adopted the prudent course of taking as- 
the safe limits certain pressures to whicli, at that time, such 
stmcturcs were known to ue subject. Thus for the inner face he 
took, as the limiting vertical pressure, 320 feet of water, or nearly 
9 tons per square foot, and for the outer face 250 feet of wnteir 
or about 7 tons per square foot. For simplicity of calculation 
liankiiie chose logarithmic curves for both the inner and outer 
faces, and they fit very well with the conditions. Since his lime 
an immense amount of mathematical energy has been devoted to 
the problem, but nothing better has been evolved, and results 
have in some cases been brought out which physical considerations 
would have sliorni the authora to be quite inapplicable in practice. 
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So far we have only considered water-pressure against the re- 
servoir side of the dam ; but it sometimes happens that the water- 
pressure against the outer face is considerable enough to modify 
the lower part of the section. In dams of modenite height above 
gii>und and considerable depth below ground there is, moreover, 
uo reason why advantage should not be taken of the earth resist- 
ance due either to the downstream face of the ti*eiich against which 
the foundations are built, or to the materials exaivatod and properly 
embanked against that face above the ground level, or to both. 
We do not always know the least resistance which it is safe to give 
to a retaining wall subject to the pressure of earth, or, couversoly, 
the maximum resistance to side-thrust which natural or cuiibanked 
earth will afford, because we wisely neglect the important but very 
variable element of adhesion between tne paHicles. It is notorious 
among engineers that retaining walls designed in accordaiuic with 
the well-known theory of coi^jugate pressures in earth are un- 
necessarily strong, and this arises mainly from the assumption 
that the earth is merely a loose giunular mass witltout any such 
adhesion. As a result of this theory, in the case of a retaining 
wall supporting a vertical face of earth beneath an extended hori- 
zontal plane level with the top of the wall, we get 

l7Hin_0 
2 ‘ 1 -Hsiii 0’ 

where P is the horizontal pi-oasure of the earth against the wall 
exerted at one-third its height, vc the weight of unit V(duine of 
the material, x the height of the wall, and 0 the angle of repose of 
the material. That the jiressurc so given excu'cds the maximum 
possible pressure we do not doubt ; and, coiivei*sely, if we put 

1 4 sin 0 
2 ’ 1 “ sin 0* 

we may have equal confideiKMi that P will be less than the maxi- 
mum pressure which, if exerted hy the wall against the eartli, will 
be borne without distm'baucc. Tiio tlieory of (ionjugato pressures 
in earth, applied witli duo consideration for the angle of reiM.>se 
and the variations introduced by earth embankments of limited 
width, is perfectly sjifo for use in determining tlie resistnncMi of 
earth to the overturning of masonry dams. The greater ]»ortion 
of the length both of the Nouadd and the Fislmr Tarn dams was 
designed on these principles with mucli economy and with per- 
fectly satisfactory results. 

In the construotion of the Vyrnwy iiuisonry dam Port- 
land cement, mortar, and concrete were used in the joints. 
Even when less than a year old, 9-inclj (Uibes of this mate- 
rial never cracked under compression below 100 tons per 
scpiare foot ; and the moan resistance to cracking of all the 
blocks tested between two and three years after moulding 
exceeded 215 tons ])or square foot, while blocks cut from 
the concrete of the dam gave from 184 to .‘129 tons jwjr 
square foot. Tt has been shown that the ])est liydraulict 
lime, or volcanic puzzuolana and lime, if projierly ground 
while slaking, and otherwise treated in the best known 
manner, as well as some of the so-called natural 
careous) cements, will yield results certainly not inferior 
to those obtained from Portland cement. The only ob- 
jection that can in any case bo urged against the natural 
products is that a longer time is required for induration ; 
but in the case of nuusonry dams sufficient time necessarily 
passes before any load, beyond that of the veiy gradually 
increasing masonry, is brought upon the structure. The 
result of using proix)rly treated natural limes is not to Iw) 
judged from the careless manner in which such limes have 
often been used in the past. Any stone of which it is 
desirable to build a masonry dam must possess an average 
strength at least as great as the above figures for concrete 
and mortar; the clay slate of the Lower Silurian formation, 
used in the case of the Vyrnwj' dam, had an ultimate crush- 
ing strength of from 700 to 1000 tons per square foot. If, 
therefore, with such materials the work is well done, and 
is not subsequently liable to be wasted or disintegrated 
l^y expansion or contraction or other actions which in the 
process of time affect all exposed surfaces, it is clear that 
15 to 20 tons per square foot must lie a perfectly safe 
lojid. There are many structures at present in existence 
bearing considerably greater loads than this, and the 
masonry of at least one, the Bear Valley dam in Cali- 
fornia, is subject to compressive stresses, reaching, when 
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the reservoir is full, at least 40 to 50 tons per square foot, 
while certain brickwork linings in mining shafts are sub- 
ject to very high circumferential stresses, due to known 
water-pressures. In one case which has Ix^en investigated 
this circumferential pressure exceeds 26 tons per sipiare 
foot, and the brickwork, which is 1 8 inches thick and 20 
feet internal diameter, is jierfectly sound and water-tight. 
In portions of the structure liable to important changes of 
pressure from the rise and fall of tho water and subject 
to tho iulditional loads w’hich expansion and contraction 
by changes of tenq)eraturo induce, and in view of the 
groat difficulty of securing that the average modulus of 
elasticity in all parts of the structure shall be approxi- 
mately the same, it is probably desirable to limit tho 
calculattid loatl upon any external work, even of the best 
kind, to 15 tons |K^r square foot. It is clear that tho 
material npf>n which any higli masonry dam is founded 
mu.st have a largo factor of safety against crushing under 
the greatest load that tlic dam can impose uj»on it, and 
this consideration unlits any site for the construction of 
a masonry dam where sound rock, or at least a material 
equal in strength to tho strongest shale, cannot be had ; 
even in the case of such a material as shale tho foundation 
must bo well Mow the ground. 

The actual construction of successful masonry tlains has 
varied from the roughest rubble masonry to ashlar w'ork. 
It is probable, however, that, all things con- MmterlalM 
sidered, random rubble in which the tiattest 
side of each block of stone is dress(‘d to a fairly uniform 
surfacti, so that it may be bcddeil as it were in a tray of 
mortar, secures the nearest approacli to uniform (jlasticity. 
Such stones may be of any size (in the Vyrnwy dam they 
reached 8 or 10 tons each), and the spaces betw<*en them, 
where large enough, must be similarly l)uilt in with smaller, 
but always tho largi^st possil>le, stones ; spaces too small 
for this treatment must })e tilled and rammed with concrete. 
All stones must bci L»eaten down into tlicir beds until tlie 
mortar squeezes up into the joints around them. The faces 
of tile work may ho of squared masonry, thtnmighly tied 
into the hearting ; but, in view of tJio exjuinsion and 
contraction mentioned ]»elow, it is b(‘tter that the face 
masonry should not be coursed, (limijrally speaking, in 
the excavations for tho foundations springs are met witli ; 
these may be only suflieient to indicate a continuous 
danqmcss at certain beds or joints, but all such ]»lace8 
.should be connecteil by relief drains carried to visible 
points at tlie back of the dam. Tt should l»e imj^ossiblo, 
in short, for any part of tlie r<jck beneath tlie dam to 
become charged with water under j)r(!ssure, either directly 
from the w’^ater in the re.servoir or from liigher pinces in 
the mountain sides, as nniy ccmeeiN'ably JiujqKin when a 
large area of rock at the base? a dam is stsded d(»wn. 
For similar reasons care must be taki'ii to ensure* that the 
structure of tJic? w'ater facie of tlic^ dam shall be the lea.st 
ptirmwibJo of any part. In the Vyrnwy, Ncuadd, and 
Fisher Tarn dams this w^as secured by bedding the stones 
near to the water face in somewdiat tiner mortar than the 
rest, and in the first case by plaeing pads to fill the joints 
for s(*veral inches from the water face, so that the mortar 
w'as kept away from the face and was w'oll held uje to ita 
wx)rk. On tlie removal of the i»ads, or the cutting outxif 
the face of the mortar where pads were iic4 used, the 
vacant joint wa.s gradually filled with almost dry ima tai:, 
a hammer and caulking tool bc'iiig used to conseJidate it. 
By these means practical iuqierineability was obtained. 
If the pores of the w*ater face are thus rendered extremely 
fine, the surface water, carrying more or less fine detritus 
and organic matter, will soc»n close tliem entirely and 
assist in making it the least pcTincable portion of the 
structure. 
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But no care in conatruction can prevent the com- 
pression of the mass as the superincumbent weight 
comes upon it. Any given yard of height measured 
during construction, or at any time after construction, 
will be less than a yard when additional weight 
has been placed upon it; hence the ends of such dams 
placed against rock surfaces must move with respect 
to those surfaces when the superincumbent load comes 
u[)on them. This action is obviously much reduced where 
the rock sides of the valley rise slowly; but in cases where 
the rock is very steep, the safest course is to face the facts, 
and not attempt to cement the masonry to the rock, but 
rather to provide a vertical key, or dowel joint, of some 
material like asphalt, which will always remain water- 
tight. Such a joint, moreover, will yield without damage 
to the stresses caused by expansion and contraction to 
which the dam must necessarily be subject. So far as the 
writer has been able to observe or ascertain, there are 
only two or three masonry dams in Europe or America 
which liavo not been cracked transversely in their higher 
ixarts. They generally leak a little near the junction with 
the rock, and at some other joints in intermediate ix)sitions. 
In the case of the Neuadd dam this difficulty was met by 
deliberately omitting the mortar in transverse joints at re- 
gular intervals near the top of the dam, except just at their 
faces, where it of course cracks harmlessly, and by filling 
the rest with asphalt. Serious movement from expansion 
and contraction does not usually extend to levels w hich are 
kept moderately damp, or to the greater mass of the dam, 
many feet below high-water level, and it is much more 
satisfactory to distribute the total movement over numer- 
ous transverse ])lane8 than to risk the travelling of cracks, 
due to more concentrated movement, from the vertical into 
more or less horizontal directions, and thus render the 
upward pressure of intrusive water possible. 

The Fiireus dam, already refened to as the earliest tyi)e of 
a sciontilically dosignod structure of the kind, is subject to a 
pressure of about 166 feet of water : the valley it crosses is only 
about 800 feet wide at the water level, and the dam is curved in 
plan to a radius of 828 foot. Much discussion has taken place as 
to the utility of such curvature. A simple calculation will show 
that, except in very narrow valleys with steep sides, a masoniy 
dam, assumed to depend for its stability Uj^ion resistance tangential 
to the curvature, as in a horizontal arch, becomes of much larger 
aectional area than a corresnonding gravity dam, and therefore 
that it is generally not wortn while to attemjit the reduction of 
those stresses which are prodiuied purely by water-])resHure against 
the masoniy, by giving a ourvatui'e to the dam. This con8idera< 
tion becomes the more pertinent, by reason of the necessarily 
amallor resistance to compression in a hoiizontal than in a 
vortical direction. But in narrow rook gorges extremely interest- 
ing problems relating to the combined action of horizontal and 
vertical strossos arise, and in some such cases it is evident that 
much may be done by means of horizontal curvature to reduce the 
ouantity of masonry without reduction of strength. The Bear 
valley dam, California, is the most daring example in existence of 
the employment of the arch principle. Its height from the rock 
bed is 64 feet, and it is subject during floods to a head of water not 
much less. The length of the chord of the arc across the valley is 
about 250 feet and the radius 335 feet. The dam was begun in 
1883, with a base 20 feet thick, narrowing to 13 feet at a height 
of 16 feet. The cost of this thickness l)eing regarded as too great, 
it was abruptly reduced to 8 feet 6 inches, and for tlie remaining 
48 feet it was tarred up to a final width of about 3 feet. The 
^jamsoiiVy is described by Mr Schuyler as ** a rough uncut granite 
ashlar, with a hearting of rough rubble all laid in cement mortar 
ifnd gravel.*’ This dam has heen in satisfactory use since 1885, 
and the slight filtration through the masonry which occurred at 
first is said to have almost entirely ceased. It is not improbable 
that the immunity from cracks in this case is actually due to the 
thinness of the structure, and this leads to the consideration of the 
utility of the curved form in adder valleys merely for the purpose 
of diminishing the strains which arise from expansion and con- 
traction. In all dams, especially when the outer face is towards 
the sun, expansion of that face during the day and contraction 
during the night takes place in any free direction. If we curve 
the dam ujMtream the exposed face will be comparatively free to 
expand and contract horizontally ; while the water face, possibly 
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maintained at a nearly uniform temperature, can only do so by 
straining. Between summer and winter there is the same tendency 
to maintain the outer face in a variable condition of horizontal 
tension ; and clearly, the thicker the dam and the smaller the 
ra^uB, the greater must be that tension. It appears, therefore, 
that the oomparativo freedom to expwd and ^ntiact riven to a 
long dam by curving it may permit of strains which are less 
manageable than those in a straight dam. In any event, precau- 
tions of the same kind to avoid harmful cracking are desirable. 

The first masoniy dam of imiiortance constructed in Great 
Britain was that upon the river Vyniwy, a tributary of the Severn, 
in connexion with the Liverpool water-supply (Plate L). Its 
height, subject to water-pressure, is about 134 feet, and a Ofuriage- 
way is oarried on arches at an elevation of about 18 feet higher. 
As this dam is about 1180 feet in length from rock to rock, it 
receives practically no support from the sidw of the valley. Its 
construction drew much attention to the suhjeot of masonry dams 
in England, where the earthwork dam, with a wall of puddled 
clay, had hitherto been almost universal, and after it five more 
masonry dams of smaller size were completed, while in connexion 
with the Elan and Claerwen works, in Mid-Wales, for the supply 
of Birmingham, six masonry dams were projected, some of which 
are nearing completion, including the Caban Gocli dam, 590 feet 
long at the water level, and subject to a water-pressure of 162 
feet above the rock foundations and of 122 feet above the river 
bod, and the Craig-yr-allt Goch dam, subject to a head of 133 



feet. The latter dam is curved in plan, the radius lieing 740 feet 
and the chord of the arc 515 feet. In the Derwent Valley scheme, 
in connexion with the water supplies of Derby, Leicester, Notting- 
ham, and Sheifield, six more are projected. Of these the highest 
is the Haggles, on the Ashop, a tributaiy of the Derwent, which 
will impound water to about 136 feet above the river bed, the 
length from rock to i-ock being 980 feet. Two of these dams are 
now in course of construction, one of which, the Howden, will be 
1080 feet in length and will impound water to a depth of 114 feet 
above the river bed. In 1892 the excavation was Legun for the 
foundations of a masonry dam across the Croton river, in con- 
nexion with the supply of New York, which eclipses every other 
project of the kind. The' length of the new Croton dam from rock 
to rock at the overflow level is about 1600 feet. The water face, 
over the maximum depth at which that face cuts the rock founda- 
tions, is subject to a water-pressure of about 260 feet, while the 
hoiriit of the dam above the river bed is 1 63 feet. The section shown 
in rig. 16 has been well considered. The hearting is of rubble 
masoniy, and the faces are coursed ashlar. So-called natural 
cement ” has been used, except during frosty weather, when Port- 
land cement was substituted on account of its more rapid setting. 
An important feature in connexion with this dam is the naturo of 
the foundation upon which it stands. Part of the rock is schist, 
but the greater portion limestone, similar in physical qualities to 
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the Carboniferous limestone of Great Britain. The lowest part of 
this rock was reached after excavating through alluvial deposits to 
a depth of about 70 feet, but owing to its fissured and cavernous 
nature it became necessary to excavate to much greater depths, 
reaching in places more than 120 feet below the original bottom of 
the valley. Great pains appear to have been taken to ascertain 
that the cavernous portions of the rock had been cut out before 
the building was begun. 

Something has been said of the failures of earthen dams. Many 
masoniy dams have also failed, but, speaking generally, we know 
less of the causes which have led to such failures. The 
PallunM, examination of one case, however, namely, the bursting 
in 1895 of the Bouzoy dam, near Epinal, in France, by which 
many lives were lost, has brought out several points of great 
interest. It is probably the only instance in which a masonry 
dam has slipped upon its foundations, and also the only case in 
which a masonry dam has actually overturned, while curiously 
.enough there is every probability that the two circumstances had 
no connexion with each other. The work was examined by 



Fig. 16.— Section of Bouzey Dam. 

Professor Unwin' and the writer shortly after the catastrophe, and 
the condition in which the ruined portion was then seen is shown 
in Plate II. Some of the blocks of rubble masonry carried down the 
stream weighed several liundred tons. The oi^nal section of the 
dam is shown by the continuous thick lino in Fig. 16, from which 
it appears that tho work was subject to a pressure of only aliout 
65 feet of water. In the year 1884 a length of 460 feet of the dam, 
out of a total length of 1706 feet, slipped upon its foundation of 
soft sandstone, and became slightly curved in plan as showm at 
a, 0, Fig. 17, the maximum movement from the orimnal straight 
lino being about a foot. The accident was rei>aired by the con- 
wmetion of the cross-lined portions in the section (P'ig. 16). 
These precautions were perfectly effective in securing the safety 
of the dam up to the height to which tho counterfort was 
carried. As a consequence of this horizontal bending of the dam 
Vertical cracks api>eared and were repaired. Eleven years after 
this, and about fifteen yearn after the dam was first brought into 
owturned on its outer edge, at about the level indicated 
hy the dotted line just above the counterfort ; and there is no good 
reason to attribute to tho movement of 1884 or, to the vertical 
influence in the overturning of 1895. £'»me 
Of the worst cracks were, indeed, entirely beyond the portion over- 
A * ''^^hioh consisted of the mass 670 feet long by 87 feet in 
•^opth, and weighing about 20,000 tone, shown in elevation in 
17. Tho line of pressures as generally given for this dam with 


' See Proc. Imt, C, M,, vol. exxvi. pp. 91-96. 


the reservoir full, on the hypothesis that the density of the masonry 
was a little over 2, is shown by long and short dots in Fig. 16. 
Materials actually collected from the dam indicate that the mean 
density did not exceed 1 *85 when dry and 2*07 when saturated, which 
would bring the line of pressures even closer to the outer face at the 
top of the counterfort. In any event it must have approached well 
within 8i feet of the outer face, and was more nearly five-sixths 
than two-thirds of the width of the dam distant from the water face ; 
there must, therefore, have been considerable vertical tension at 
the vratcr face, variously computed according to tho density as- 
sumed at from li to If ton iMjr stjuare foot. This, if the dam had 
lieen thoroughly well constiiictcd, cither with hydraulic lime or Port- 
land cement moi*tar, would have been easily bonie. The materials, 
however, wore ^loor, and it is probable that rupture by tension in a 
roughly horizontal jdane took jdace. Directly this octairrod, the front 
part of the wall was subject to an additional overturning tiressure 
ot about 86 feet of water acting upwards, equivalent to about a ton 
j*er square foot, which w’ould certainly, if it occurred throughemt 
any considerable length of tlie dam, have inmiediatelv oveilurtied 
it. But, as a mat.tcr of fact, the dam actually 
stood for about fifteen yeara. Of this circum- 
stance there arc two possible explanations. It 
is known that more oi- less leakage took place 
through the dam, and to moderate this the water 
face was from time to time coated and repaired 
with cement. Any cracks were tlms, no doubt, 
temporarily closed ; and as tbo structure of tho 
rest of the dam was porous, no op]K)rttiuity w'as 
given for tbo percolating water to accumulate in 
the horizontal fissures to anything like the head 
in the reservoir. But in reservoir work such 
coatings arc not to he trusted, and a single hori- 
zontal crack might admit sufficient water to cause 
an uplift. Then, agiiiri, it must he romemhered 
that although the full consequences of the facts 
described might arise in a section of the dam 
1 foot thick (if that section wore entirely isolated), 
they could not arise throughout the length unless 
the adjoining sections wen* subject to like con- 
ditions. Any liorizontal fissure in a weak place 
would, in the uaturo of things, strike somewliero 
a stronger place, and the final failure would be 
deferre£ Time would tlien become an element. 
By reason of the coustautlj^ changing temjR'ra- 
tures and tho frequent filling anti emptying of 
the reservoir, expansion and contraction, which 
arc always at work tending to produce relative 
movemcn* ^ wherever one j)ortion of a structure 
is weaker than another, must have assisted the 
water- pressure in the extension of the horizon- 
tal cracks, which, growing slowdy during the 
fifteen years, provided at last the area required 
to tmabic the intimsivo wat*u* to overbalance the 
little remaining stability of the dam. 

It is obvious that the water of a ifservoir must 
never be allowed to I’isu above a certain prescribed 
height ut which tho works will be peifctitly safe. 
In all reservoirs irajtoundiiig the natui'al flow 
of a stream, this involves the use of an overflow. 
Where the dam is of mason ly it may be used us a weir ; but where 
earthwork is employed, the overflov, commonly known in such a 
case as tho “ bye-wush," sliould be an entirely indc- 
pendent work, consisting of a low weir of suflicif'nt 
length to prevent an unsafe rise of the wafer level, and of a narrow 
channel capable of easily carrying away any water that passers ov«*r 
the weir. TImj absence of one oi- both of tlicsc conditions lias led 

to the failure of many dams. 

Keservoira unsafe from this cause still exist in tho United King- 
dom. Wliera the contributory drainage area exceeds 6000 acres, 
the discharge, even allowing for so-called “cloud-bursts,” rarely 
or never exceeds the rate of about 800 cubic feet jier second ]wr 
1000 acres, or 1600 times the minimum dry weather flow, taken as 
ono-fifth of a cubic foot ; and if we jirovidc against such an occa- 
sional discharge, with a possible maximum of 400 cubic feet at much 
more distant intervals, a j»ro|^K.*r factor of safety will be allowed. 
But when a roservoir is placed njion a smaller area tbo conditions 
arc materially changed. The rainfall which jaoduces, as tlio 
average of all tho tributaries in the larger aiea, 300 (Jtibic feet 
per second per 1000 acres, is made uj) of groups of rainfall of very 
varying intensity, falling upon different ]ioi-tion8 of that area, so 
that upon any section of it the intensity of discharge may be much 
greater. , . , , 

The height to which the water is isirniittcd to rise above tho 
sill of the overflow depends upon the height of the ciiihaukrneiit 
above that level (in the United Kingdom commonly 6 or 7 feet), 
and this again should Ihj governed by tlie height of |»o88ible weaves. 
In open places tliat height is seldom more than about one and a 
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half times the square root of the fetch/* or neatest distance in 
nautical miles from which the wave has travelled to the point in 
uestion ; but in 2 iarrow reaches or lakes it is relatively higher, 
n lengths not exceeding about 2 miles, twice this height may bo 
reached, giving for a 2-inile “fetch ** about feet, or 1{ foot above 
the mean level. Above this again, the height of the wave should 
be allowed for “wash,” making the embankment in such a case 
not less than feet above the highest water level. If, then, we 
determine that the depth of overflow shall not exceed foot, we 
arrive at feet as sufficient for the height of tlio eniMnkment 
above the sill of the overflow. Obviousiv we may shorten the 
sill at the cost of extra height of embankment, but it is rarely 
wise to do so. 

The overflow sill or weir should be a masonry structure of rounded 
vertical section raised a foot or more above the waste-water course, 
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Fuj. 1 7.— Elevation and Plan of Honzey Dam. 


in which case for a depth of 1 J foot it will discharge, over every 
foot of length, about 6 cubic feet per second. Thus, if the drain- 
age arci'i exoticds 5000 acres, and wo provide for tlie })asBage of 300 
cubic fcMit ]ier second jHjr 1000 acres, such a weir will be 50 feet 
long for every 1000 acres. But, as smaller areas are apjiroached, 
the excessive locwil rainfalls of short duration nuist be provided for, 
and beyond these there are extraordinarily heavy discharges gene- 
rally over and gone before any exae.t records can be made ; hence 
we know very little of them beyond the bare facit that from 1000 
acres the discharge may rise to two or three times 300 cubic feet 
per second per 1000 acres. In the w'riter’s exiKjrienco at least one 
case has occurred where, from a mounbiin area of 1300 acres, the 
rate jhji- 1000 was for a short time certainly not less than 1000 
cubic feet |>er secoml. Nothing but long observation and exiwri- 
enco cum hel]> the hy<lraulic engineer to judge of the configuration 
of the ground favourable to such phenomena. It is only necessary, 
liowever, to provide for these exceptional discharges during very 
short jioriods, so that the rise in the water level of the reservoir 
iiiav bo taken into consideration ; but subject to this, ])rovision 
must bo mode at the bye-wash for preventing such a flood, how- 
ever rare, from filling the reservoir to a dangerous height. 

From the overflow sill the byo-wasli clmrmel may be gi’adually 
narrowed as the crest of the cnibankmont is paased, the water bt;- 
ing i»rovented from attaining undue velocity by stejis of heavy 
masonry, or, where the gradient is not very stee]), by irregularly 
set masonry. 

Reservoirs. 

From very ancient times in India, Ceylon, and else- 
wlierc, reservoirs of great area, but generally of small 
depth, have been built and used for the purjxjses of 
irrigation ; and in modern times, esjKJcially in India and 
America, comparatively shallow reservoirs have boon con- 
structed of much greater ar(»a, and in some cases of greater 
capacity, thaJi any in the United Kingdom. Yet the 
hilly parts of the last-named country are rich in niagiii- 
licont sites at sufficient altitudes for the supply of any 
parts by gravitation, and ca|iablo, if properly laid out> of 
affording a volume of water, throughout the driest seasons, 
far ill excess of the probable demand for a long future. 
Many of the great towns had already secured such sites 
within moderate distances, and had constructed reservoirs 
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of considerable size, when, in 1879 and 1880 respectively, 
Manchester and Liverpool obtained statutory powers to 
draw water from relatively groat distances, viz., from 
Thirlmere in Cumberland, in the case of Manchester, and 
from the river Vyrnwy, in the case of Liverpool. The 
latter work, completed in 1892, includes a reservoir which 
is still by far the largest in Europe. 

This reservoir is situated in a true Glacial lake-basin, and having 
therefore all the apjiearanoe of a natural lake, is commonly known 
as Lake Vymwy. It is 825 feet above the sea, has an 
area of 1121 acres, an available capacity exceeding 

12.000 million gallons, and a length of nearly 6 miles. 

Its position in Nortii Wales is shown in black in Fig. 18, and the 
two views on Plate I. show respectively the portion of the valley 
visible from the dam before impounding began, and the same 
portion os a lake on the completion of the work. Before the valves 
in the dam were closed, the village of Llaiiwddyn, the parish church, 
and many farmsteads, wore demolished. The churwi was rebuilt 
outside the watershed, and the remains from the old churchyard 
were removed to a new comotory adjoining it. The fact that this 
valley is a post-Glacial lake-basin was attested by the borings and 
excavations made for the foundations of the dam. The trench in 
which the masonry was founded covered an area 120 feet wide 
at the bottom, and extending for 1172 feet acrr>s8 the valley. Its 
site had been determined by about 190 borings, probings, and 
shafts, which, following upon the indications atVorded by the rocks 
above ground, proved that the rock bed crossing the valley was higher 
at this ])oint than elsewhere. Hero then, buried in alluvium ut a 
depth of 60 to 60 feet from the surface, was found the rock bar of 
the ])ost-Glacial lake ; at higher points in the valley, borings nearly 
a hundred feet deep had miled to reach the rock. The Glacial 
striic, and the dislocated rocks— moved a few inches or feet from 
their places, and others, at greater distances, turned over, and 
beginning to assume the sub-anguhir form of Glacial boulders — were 
found precisely as the glacier, receding from the bar, and giving 
place to the ancient lake, liad lei't them, covered and preserved 
tiy sand and gravel washed from the ternimal moiuiii. Later came 
the alluvial silting-up. Slowly, hut surely, the deltas of the 
tributary streams advanced into the ]uk({, hoods deposited their 
buiHleiis of detritus in the deeper places, the lako shallowed and 
shrank and in its turn yielded to tno winding river of an alluvial 
strath, covered wuth peat, reeds, and aldt*rs, and still liable to 
floods. It is interesting to record that during the construction of 
the works the implements of Neolithic man were found, near the 
margin of the modern lake, below the peat, and above the alluvial 
clay on which it rested. Most of the largo reservoir sites in 
Wales, shown by shaded lines in Fig. 18, arc in all probability 
similar post-Glacial laknri)asinH, and in the course of time may 
become the sites of still greater reservoirs. They are provided 
with well-proportioned watosheds and rainfall, and being nearly 
all more tnaii 600 feet above the sea, may be made available for 
the supply of imro w^ater by gravitation to any part of England. 
In 1892 the Corporation of Bimiinglmm obtained jwwers for tlm 
construction of six reservoirs on tlie I’ivers Elan and Claerwen, also 
shown in Fig. 18. The sites of those reservoirs arc long narrow 
valleys, not lake basins, and their aggregate capacity will bo about 

18.000 million gallons. 

Of natural lakes in Great Britain raised above their ordinarv 
levels that the upper portions may be utilized as reservoirs, Locli 
Katrine supjdying Glasgow is well known. Whitehaven is similarly 
supplied irom iSinerdale, and in the year 1894 Thirlmere in 
Oumlierland was brought into use, as already mentioned, for the 
supply of Mancihester. The corporation have statutory power to 
I raise the lake 50 feet, at which level it will have an available 
! cajiacity of about 8000 million gallons ; to secure this a masonry 
dam has been constructed, though the lake is at present worked 
at a lower level. 

Purification. 

When surface waters began to bo used for i^otablo pur- 
poses, some mode of arresting suspended matter, whether 
living or dead, became necessary. In many cases gauze 
strainers were at first employed, and, as an improvement 
upon or addition to these, the water was caused to pass 
I through a bed of gravel or sand, which, like the gauze, 
j was regarded merely as a strainer. As such strainers 
wore further improved, by sorting the sand and gravel, 
and using the fine sand only at the surface, better clari- 
fication of the water was obtained ; but chemical analysis 
I indicated, or was at the time thought to indicate, that 
1 that improvement was practically confined to clarificatioiv 
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as the dissolved impurities in the water were certainly 
very little changed. Hence such filter beds, as they were 
even then called, were regarded as a luxury 
Saadtih rather than as a necessity, and it was never 
suspected that, notwithstanding the absence of 
chemical improvement in the water, changes did take 
place of a most important kind. Following upon Dr 
Koch’s discovery of a method of isolating bacteria, and of 
making approximate determinations of their numl>cr in 
aTiy volume of water, a most remarkable diminution in 
the number of microbes contained in sand-filtered water 
was observed ; and it is now well known that when a 
properly constructed sand-filter bed is in its best condition, 
and is worked in the best-known manner, nearly the whole 
of the microbes existing in the crude water will be arrested. 
The sand which is nominally the filter has interstices 
about thirty times as wide as the largest dimensions of 
the larger microbes ; and the reason why these, and, still 
more, why organisms which were individually invisible 
under any magnifying power, and could only bo detected 
as colonies, were arrested, was not understood. Tn pro- 
cess of time it became clear, liowever, that the worse the 
condition of a filter bed, in the then general acceptation 
of the term, the better it was as a microbe filter ; that is 
to say, it was not until a fine film of mud and microbes 
had fonned upon the surface of the sand tliat tlie best 
results were obtained. 

Even yet medical science has not di^terrained the effect 
upon the human system of water highly charged with 
bacteria which are not known to be individually patho- 
genic. In the case of the bacilli of typhoid and cholera, 
wo know the direct effect ; but apart altogether from the 
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Fio. 19. — Suction of Sand Filter Red. 


presence of such specific poisons, jiolluted water is un- 
doubtedly injurious. Where, therefore, there is animal 
pollution of any kind, more especially where there is 
human pollution, generally indicated by the presence of 
bacillus coli communis^ purification is of supreme import- 
ance, and no process has yet been devised which, except 
at extravagant cost, supersedes for public supplies that of 
properly-conducted sand filtration. Yet it cannot be too 
constantly urged that such filtration depends for its com- 
parative j^rfection upon the surface film, that this surface 
film is not present when the filter is new, or when its 
materials have been recently washed, that it may be, and 
very often is, jmnetured by the actual working «)f the 
filters, or for the purj>ose of increasing their discharge, 
and that at the best it must be regarded as an (jxceed- 
ingly thin line of defence, not to be dejjended upon as a 


safeguard against highly polluted waters, if a purer source 
of supply can i)ossibly be found. Such filters are not, 
and in the nature of things cannot be, worked vith the 
precision and continuity of a laboratory experiment. 

Ill Fig. 19 a section is sliown of an efficient sand-filter bed. The 
thickness of sand is 3 feet. In the older filters it was usual to sup- 
I>ort this sand ufion small gravel resting upon larger gravel, and so 
on until the material was sufficiently open to pass the water later- 
ally to under-drains. But a much shnllower and certainly not less 
efficient filter can be constructed by making the under-drains cover 
the whole bottom. In Fig. 19 the sand rests on small gravel of 
such degree of coarseness that the whole of the grains would be re- 
tained on a sieve of l-iuch mesh and rejected by a sieve of i-inch 
mesh in the clear, supported upon a 8-iiich thickness of bricks laid 
close together, and constituting the roof of the undcr-drains, which 
are formed by other bricks laid on thin asphalt, upon a concrete 
floor. In this arrangement the whole of the materials may be 
readily removed for cleansing. In the best filters on automatic 
arrangement lor the measurement of the supply to each separate 
filter, and for the regulalion of the quantity within certain limits, 
is adopted, and the resistance at outflow is so arranged that not 
inore than a certain head of pressure, about 2^ ftHjt, can under any 
circumstances come upon the surface film, while a depth of several 
feet of water is maintained over the sand. It is essential that 
during the working of the filter the water should he so sujiplied 
that it will not disbirb the surface of the sand. When a filter has 
been emptied, and is being re-charged, the water should be intro- 
duced from a neighbouring filter, and sliouUl ]>as8 upwards in the 
filter to be charged, until the surface of the sand has been covered. 
The unfiltered water may then bo allowed to flow quietly and to 
fill the space above the sand to a depth of 2 or 3 feet. It would 
appear to be impossible with any water that requires filtration to 
secure that the first filtrate shall be satisfactory if filtration l)eginB 
immediately after a filter is charged ; ami if the highest results are 
to be obtained, either the unfiltered water must be pormittod to 
pass exti'einely slowly over the surface of the sand witiiout passing 
through it, or to stand upon the sand until the surface film has 
formed. With waters giving little or no sediment, which are often 
the most dangeroms, some change, as by the first inctborl, is neces- 
sary. It has been jiroposcil, on the otlior liand, to allow the filter 
to act slowly until tlie surfneo film is formed, and to discard the 
first effluent. This course can scarcely fail to introduce into the 
sand many bacteria, wliich may bo washed tbrougli when the full 
working of the filters is begun ; and it should not, therefore, be 
adopted when the source of the supply is known to bo subject to 
human pollution. The time for the formation of an cflicient sur- 
face vanes, according to tiio quality of the raw water, from a few 
hours to a few days. Judging from the best observations that 
hive been made on a large scale, the highest rate of eflicient filtra- 
tion when the surface film is in good condition is about 4 iuchea 
downwards per hour of the water contained above the sand, 
equivalent to about 50 gallons per clay from each squnro foot of 
sand. When tlie surface film has once been fonned, and the filter 
has begun its work, it should continue without interru])tiuu until 
the resistance of that film l^econins too great to }>ennit of tlie neces- 
sary quantity of water being passed. 1'liat period will vary, accord- 
ing to the condition of the water, from eight or ten days to four 
weeks. The surface film, together with half an inch to an inch of 
.sand, is then carefully scraped off* and 8tore«I for Kubscijiicut wash- 
ing and use. This i)rocess may bo repeated iiiuuy times until the 
thickness of tlie fine sand is reduced to about 18 inches, when the 
filter bed should lie restored to its full thickness. 

A lately discovorfMl effect of sand filtration is of great import- 
ance in connexion with the subject AgrKiuuT, treated in vol, 
XXV. A browui slimy sediinenl, having the ajq»earanc« of coffee 
grounds wlien placed in clear water, has been long observed in j)i])ea 
conveying surface winters from mountain moorlands. 'Die deposit 
grows on the sides of the ])ipos and accumulates at the bottom, and 
causes most .serious obstruction to the flow of water. The chemists 
and liacteriologi.sts do not appear to have finally determined the 
true nature and origin of this growth, hut it is found in liiu im- 
pounded waters, and posses into tlie i»ipes, where it rapidly increases. 
It is checked even by fine copper wire gauze strainers, and where 
the water jmsses through saml-filter beds in the course of an aque- 
duct, tlie growth, though very great between the reservoir and the 
filter beds, is almost absent between the filter beds and the town. 
Even tlie growth of the well-known nodular incrustations iii iron 
pi|»e8 is much reduced by sand filtration. From these facts it is 
clear that, other things being the same, the bc.st position for the 
strainers and filter beds is as close as iiossihlo to the reservoir. 

Some surface waters dissolve Icoil when bright, but cease to do 
so w'hen the lead becomes tarnished. Morra rarely the action is 
continuous, and the water after being passed through lead cistenis 
and pijies produces lend poisoning— -so called “ pluinbism.” The 
liability to tliis ap|)ear8 to bo entirely removed by efficient sand 
filtration. 
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Fig. 18.— Welsh Resbbyoih Sms. 
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Sand filtration, even when working in the best possible manner, 
falls short of the perfection necessary to prevent the Tiassage of 
bacteria which may multiply after the lifter is passed. Small, 
however, as the micro-orgaiiisTiis are, they are loi’ger than the 
capillary passages in some nmtf'iials through which water under 
pressure may bo caused to ]>ercoIate. It is therefore natural that 
attempts should have been made to construct filters which, while 
permitting the slow jHircolation of water, slxould preclude the 
passage of bacteria or their sixircs. In the laboratory of Pasteur 
probably the first filter which successfully accomplished this obiect 
was produced. In this appaiatus, known as the Pastcur-OhamW- 
land filter, the filtering medium is biscuit porcelain. It was 
followed by the Berkufield filter, constructed of baked infusorial 
earth. Both these filters arrast the organisms by purely mechanical 
action, and if the joints are water-tight and they receive proper 
attention and fienuent sterilization, they both give satisfactory 
results on a small scale for domestic purposes. The cost, how- 
ever— to say nothing of the uncertainty — where large volumes of 
water are concenied, inucli exceeds the cost of obtaining initially 
safe water. Moreover, if a natural water is so liable to pathogenic 
pollution os to demand filtration of this kind, it ought at once to 
to discarded for an initially pure supply ; not ncccssarilv pure in 
an apimreut or even in a cliemical sense, for water may be visibly 
coloured, or may contain considerable proportions both of organic 
and inorganic impurity, and yet be tasteless and free from jiatho- 
genic pollution. 

There are several materials now in use possessing remarkable 
power to decolourize, olaiify, oh comically punfy, and oxidize water ; 
but they are too costly for use in connexion with public water 
supplies unless a rate of filtration is adopted c^uite ineousistent 
with the formation of a surface film capable of arresting micro- 
organisms. Thisfact does not render them less useful when ajxplied 
to the arts in which they are successfully employed. 

Attempts have been made, by adding certain coagulenta to tho 
water to be filtered, to increase the jiowor of sand and other granu- 
lar inateriuls to arrest bae.ttiriu when passing tlirougli thtun at much 
higher velocities than are jiossible for successful filtration by means 
of the surface film upon sand. The effect is to produce Indween 
the sand or other gi'aina a glutinous substance which docs the 
work performed by tho mud and microbes upon tho surface of tho 
Band inter. Elsewhere centrifugal force, acting somewhat after its 
luauner iii the cream separator, has been called in aid. 


Tho sodimontation tank forma a very important help to 
filtration. In the case of river waters liable to turbidity 
tho water should always be passed through such 
S9dim9a- tanks before lieiiig placed in the filters. They 
form, moreover, additional safeguards against 
organic impurity. Sedimentation tanks on a 
Bufficient scale may effect the purification of tho water to 
almost any desired extent. This is shown to lie the case 
by the purity of some lake waters ; but tlie first cost of 
the works and the subsequent removal of the sediment 
are in some a serious matter, and any ap])roach 

to the comparatively perfect action of lakes is out of tho 
question. By the use of such tanks, however, wlnm the con- 
dition of the water demands it, and iiy passing the effluent 
water through sand filters when in good condition, tho 
numlier of microbes is found to be reduced by as much as 97 
or even 99 per cent. This, when attained, is undoubtedly 
a most important reduction in the chance of pathogenic 
bacteria passing into the filtered water ; but much moro 
must be done than lias hitherto in most places been done 
to ensure the constancy of such a condition before it can 
be assunied to represent the degree of safety attained. No 
public supply should l)o open to any such doubt as ought 
to, or may, deter jwople from drinking tho water without 
preyipus domestic filtration or boiling. 


Distribution. 

Tho earliest waiter supplies in Great Britain wore 
generally distributed at low pressure by wooden pipes or 
stone or brick conduits. For special puriioses 
/fltor- Romans introduced cast-lead pipes, but they 

wore regarded as luxuries, not as necessaries, 
and gave way to chea{)or conduits made, as 
pump barrels had long been made, by boring out tree 
trunks, which are occasionally dug up in a go^ state of 
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preservation. This use of tree-trunks as pipes is still 
common in the wooded mountain districts of Europe. 
Within the 19th century, however, cast iron became 
general in the case of large towns; but following the 
precedent inseparable from the use of weaker conduits, 
the water was still delivered under very low pressure, 
rarely moro than sufficient to supply taps or tanks 
near the level of tho ground, and generally for only a 
short period out of each twenty-four hours. On the 
introduction of the M^aterworks Clauses Act, 1847, an 
impetus was given to high-pressure supplies, and the same 
systems of distributing mains wore frequently employed 
for the purpose ; but with few exceptions the water con- 
tinued to be siipi)lied intermittently, and cisterns or tanks 
were necessary to store it for use during the periods of 
intermission. Thus it hapixjncd that pipes and joints 
intended for a low-pressure supjfiy were subjected, not 
only to high pressure, but to the trying ordeal of sud- 
denly varpng pressures. As a rule such pipes wero 
not renewed : the leakage was enormous, and tho dii.i- 
culty was met by the very inefficient method of re- 
ducing the period of supiily still farther. But even in 
(mtirely new distributing systems tho network is so 
extensive, and the number of joints so great, that the 
aggregate leakage is always considerable ; the greatest loss 
being at the so-called “ferrules” connecting the mains 
with the house “ communication ” or “ service ” pipes, in 
the lead piixjs, and in the household fittings. But a far 
greater evil than mere loss of water and inconvenience 
soon proved to bo insejxarable from intermittent supply. 
Imagine a hilly town with a high-pressure water sup]>ly, 
the water issuing at numerous points, sometimes only in 
exceedingly small veins, from the ]>i]^»es into tho sub-soil. 
In the ordinary course of intermittent supply or for the 
purpose of repairs, tho water is cut off at some point in 
the main above the leakages ; but this docs not prevent the 
continuance of the discharge in tho lower i)art of the town. 
In the uj)per part there is consequently a tendency to the 
formation of a vacuum, and some of the impure sub-soil 
! ^^ter near the higher leakages is sucked into tlie mains, 

I to be mixed with the supjdy when next turned on. We 
! are indebted to tho Local Government Board for having 
j traced to such causes certain epidemics of typhoid, and 
I there can be no manner of doubt that tho evil has been 
very general. It is therefore of supremo imiiortance that 
tho pressure should be constantly maintained, and to that 
end, in the best-managed waterworks, the supply is not 
now cut off even for the purpose of connecting house- 
service pijies, an aiiparatus being employed by which this 
is done under pressure. Constant pressure being granted, 
constant leakage is inevitable, and being constant it is 
not surprising that its total amount often exceeds the 
aggregate of the much greater, but shorter, draughts of 
water taken for various household purposes. There is 
therefore, even in tho best cases, a wide field for the 
conservation and utilization of water hitherto entirely 
wasted. 

Following upon the passing of the Waterworks Clauses 
Act, 1847, a constant supply was attempted in many 
towns, with the result in some cases that, owing 
to the enormous loss. arising from the prolonga- 
tion of the period of leakage from a fraction of 
an hour to twenty-four hours, it was impossible to main- 
tain the supply. Accordingly, in some places large sections 
of the mains and service pijies were entirely renewed, and 
the water consumers were put to great expense in changing 
their fittings to new and no doubt better tyiics, though 
the old fittings were only in a fraction of the cases 
actually causing leakage. But whether or not such 
stringent mothers were adopted, it was found necessary 
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to organize a system of house -to - house visitation and 
constantly recurring inspection. In Manchester this was 
combined with a most careful examination, at a depot of 
the Corporation, of all fittings intended to bo used. 
Searching tests were applied to these fittings, and only 
those which complied in every respect with the 
Meetly prescribed regulations were 8tami)e(l and |)er- 
oiwMM «. ^ gxed within the limits of the water 

supply. But this did not obviate the necessity for house- 
to-house inspection, and although the numl>er of different 
points at which l^^ge occurred was still great, it was 
always small in relation to the numl)er of houses which were 
necessarily entered by the inspector ; moreover, when the 
best had been done that possibly could be done to suppress 
leakage duo to domestic fittings, the leakage below ground 
in the mains, ferrules, and service pipes still remained, 
and was often very great. It was clear, therefore, that 
in its very nature, house-to-house visitation was both 
wasteful and insufficient, and it remained for Liverpool to 
correct the difficulty by the application, in 1873, of the 
“Differentiating waste water meter,” which has since 
been extensively used for the same purpose in various 
countries. One such instrument was placed below the 
roadway upon each main supidying a population of 
generally between 1000 and 2000 persons. 

Its action is based upon the following considerations: Wlien 
water is jmssing througli a main and 8Up|jlyiiig notliing but leakage 
the flow of that water is necessarily unifomi, and any instrument 
wlii(!h graphically repi*e8ents that flow as a horizontal lino conveys 
to tlie mind a full eomteption of the nature of the flow, and if lay 
the ]iosition of that line between the bottom and the top of a 
diagmm the quantity of water (in gallons per hour, for example) 
is recorded, we have a full statement, not only of the rate of flow, 
hut of its nature. Wc know, in short, that the water is not being 
usefully employed. In the aotual instrument, the uai^r diagram 
is mounted upon a drum caused by clo(;kwork to revolve uniformly, 
and is itiled with vortical hour lines, and horizontal quantity lines 
representing gallons per hour. Thus, while nothing but leakage 
0 (!(!ur 8 the uniform horizontjil line is continued. If now a taj» is 
opened in any house connected with the main, the change of now 
in the main will he represented by a vertical change of jKJsition of 
Die horizontal line, and when the tap is tunied off the jKincil will 
resume its original vertical position, hut the pajier will have 
moved like the hands of a clock over tlie interval during which 
the tap Avas left open. If, on the other hand, water is suddenly 
drawn off from a cistern supplied through a ball-cock, the flow 
through the hall-cock will be recordexi, and will ho represented by 
a sudden rise to a maximum, follow'ed liy a gradual decrease as the 
ball rises and the cistern fills ; the result being a curve having its 
asymptote in the oiigiual horizontal line. iTow, all the uses of 
water, of whatever kind they may ho, produce some such irregular 
diagrams as these, which can never he confused with the uniform 
horizontal line of leakage, hut are always 8uperim|K>8ed upon it. 
It is this leakage line that the waterworks engineer uses to ascer- 
tain the truth as to tlie leakage and to assist him in its suppression. 
Ill well-equipped waterworks each house service pip. is controlled 
hy a stop-cocK accessible from the footpth to the officials of the 
water authority, and the process of waste detection hy this method 
depends upon the manipulation of such stoji-cocks in conjunction 
with the aifTercutiating meter. As an oxamjdo of one mode of 
applying the system, suppose that a night inspector begins work at 
11.30 p.M. in a certain aistrict of 2000 prsons, the meter of wliieh 
records at the time a unifonn flow' of 2000 gallons an hour, show'ing 
^e not uncommon rate of leakage of 24 gallons pr head jier day. 
The inspector proceeds along the footpth from house to house, 
and outeide each Iiouse he closes the stoji-cock, recording opjiosito 
the number of each house the exact time of each such opration. 
Haring arrived at the end of the district ho retraces his steps, 
re-opns the whole of the stop-cocks, removes the meter diogi'am, 
^kes it to the night complaint oflice, and entera in the “night 
yispction hook ” the rocoi'os he has made. The next morning the 
diagram and the “night inspection hook ” arc in the hands of the 
day inspector, who compres them. He finds, for example, from 
the diagram that the initial leakage of 2000 gallons an liour ha.s 
wi the course of a 4^ hours' night inspection fallen to 400 gallons 
an hour, and that tlie 1600 gallons an hour is accounted for hy 
fifteen distinct drops of different amounts and at different times, 
wh of those drop is located by the time and place records in the 
hook and the time recoids on the diagram as heloufdng to a pr- 
ticular service pip ; so that out of possibly 300 premises the hulk | 
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of the leakage has been localized in or just outside fifteen. To 
each of these jiromists ho goes with the knowledge that a portion 
of the total leakage of 2000 gallons an hour is almost certainly 
there, and that it must ho found, wiiicli is a very difl'erant thing 
j^roni visiting three or four Imiidred houses, in not one of which he 
has any prticular reason to expect to find leakage. Even when 
he entera a house with previous knowledge that thera is Icakagi*, 
its discovery may ho difficult. It is often hidden, sometimes 
uiidergitiund, and may only he brought to light hy excavation. 
In these ^ses, witliout some such system of localization, the 
leakage might go on for years or for ever. There are many and 
obvious variations of the system. Tliat described requires a 
diagram revolving oll(^n iu a few' lioura, otherwise the time scale 
will he too close ; hut the ordinary diagram revolving oiie.e in 24 
houra is often used quite eflcctivcty in night insjicctions hy 's)iily 
closing those Bto])-coGks which are actually jiussing water. This 
method was also first introduced in Liverpool. Tlio night inspector 
carries witli him a stethoscojie, often consist ing merely of his steel 
turning-rod, with w'hich ho sounds the- vliole of the out-side stoji- 
cocks, hut only closes those through wliieh the sound of water is 
licard. An exjicrionced man, or even a hoy, if selecD'd as possessing 
the iiocessary faculty (wliieh is sometimes very strongly marked), 
can detect the smallest dribble when the sloo-cock is so fur closed 
as to restrict the orifice. Similar examinations hy nie-ans of the 
8t-o}»- valves on the mains are also made, and it often liaj>peiis that 
the residual leakage (400 gallons an hour in the last ease) recorded 
on the diagram, hut not shut off hy the house stufi-ciM-ks, is 
iiiontioned hy the iiispotor as an “outside waste,” and loiailized 
as having been lieard at a stop-cock and traced hv sounding the 
pavement to a }>articular position under a jiartieiifur strei't. All 
leakages found on private jiroperty are duly notitied to the water 
tenant in the usual way, and suhsecjuciit examinations arc mode 
to ascei’tain if such notices have been attended to. If this work 
is properly organized, nearly the whole of the leakage so deiee-ted 
is 8uppre.s8ed within a month. A record of the constantly tliict uat- 
ing so-called “night readings” in a large town is most niteresting 
and instructive. If, for cxuiiqde, in tlic case of a liuiidred such 
districts W'o watch the result of leaving them alone, a gradual 
|frow'th of leakage common to most of tin* disti iels, hut not to all, 
18 observed, while here and there a sudden iueroase occurs, often 
doubling or trebling the total siipjily to the district. Upon the 
orimnal installation of the system in any town, the rate of leakage 
and coiiseinient total 8iil>ply to the Uiirerent districts is found to 
vary greatly, and in some districts it is usually many limes as 
great per hesad as in others. An obvious and fniitful cxU'usion 
of the method is to employ the iuspeel-ors only iu those districts 
W'hich, for the time being, iiromise the most useful results. 

In many European citie* Die su}*ply of water, oven for domestio 
puiqioses, is given through ordinary water meters, and }»aid for, 
according to the meter recoiri, much in the same manner 
as a Bupiily of gas or electricity. By the adoption of *■ ^ 

this method gieat reductions iu the quantity of water 
used and wasted are in some cases eflected, and the w'ater tenant 
jiays for the leakage or W'aste he iiermits to take ]»luee, ns well us 
for the water lie uses. The system, )if»w'eve.r, doi*s not assist in 
the detection of the leakage wliicdi im*vila>)ly oeenrs between the 
reservoir and the consumer’s meter ; thus the w'holo of Die mains, 
joints, and ferrules coniieetiiig Die service ]>ipe.s with the mains, 
and the greater parts of the serviee pijie-s, are. sl-ill e-x])UHed lo leakage, 
W'ithout any eonipensaling r«*turn to tin* w'ater authority. But the 
worst evil of the system, and one which must alway.s ]>reveiit its 
introduction into the United Kingdom, is the cireiiriistarK'e that it 
treats water as un article of commerce, to he paid for according to 
the quantity taken. In the organization of the licst iiiunicipj 
water undertakings in the United Kingdom the free use of water 
is eiicourag<*d, and it is only the leakage or occasional improper 
erajdoymeiit of the w'nlcr that the water authority seeks, and that 
successfully, to su]»pre.ss. The objection to the insanitary effect of 
the meter-i»ayment system has, in some places, h<*en sought to bo 
removed hy jiroviding a fixed ouaiitity of water, assumed to he 
sufficient, as tlie siijiply fora fixe-d miniTiiiim payment, and hy using 
the meter m*ords Bimi>ly for the purpose of deterniiniiig what 
additional j>ayment, if any, becomes duo from the water tenant. 
Clearly, if the excesses are frequent, the limit must he too low ; 
if infrequent, all the physical and administrative complication 
involved in the system is employi-d to very little jnirpose. 

'riio que.stion of the distribution of water, riglitly con- 
Bid<*red, resolves itself into a (piostioii of delivering w'ater 
to the water tenant, without leakage on tlie way, and of 
securing that the fittings employed by the w'atcr tenant 
shall 1)0 such as to afford an ample and ready supply at 
all times of the day and nigdit witliout leakage and 
W'ithout any unnecessary facilitie.s for waste. 11 these 
conditions are complied with, it is probable that tlie total 
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rate of supply will not exceed, oven if it reaches, the rate 
necessary in any system, not being an oppressive and in* 
sanitary system, by which the water is paid for according 
to the quantity us^. (o. F. d.) 

Waters, Territorial.— " Territorial waters” 
are the belt of sea adjacent to their shores which states re- 
spect as l)eiiig under their immediate territorial jurisdiction, 
subject only to a right of ** inoffensive ” passage through 
them by vossoLs of all nations. As to the breadth of the belt 
and the exact nature of this inoffensive right of passage, 
however, there is still much controversy. The 3 miles’ 
limit recognised and practised by Great Britain, France, 
and the United States of America seems to have been 
derived from the cannon range of the period, when it was 
adopted as between Great Britain and the United States, 
towards the close of the 18th century. Bynkershoek, 
a famous Dutch jurist^ whose authority at one time was 
as great in England as in his own country, in a disserta- 
tion on the Dominion of the Sea (1702), had devised a 
[)lausible juridical theory to support a homogeneous 
jurisdiction over environing waters in tho place of the 
quite arbitrary claims made at that time to any distance 
seawards from whole seas to range of vision. Starting 
from the fact that fortresses can give effective protec- 
tion within range of their cannon, and that in practice 
this effective protection was respectt'd, he argued that 
the respect was not due to the reality of the presence of 
cannon, but to the fact that the state was in a position to 
enforce respect. This it could do from any point along 
i ts shore. Hence his well-known doctrine ; terrae dominivmi 
Jlnitur^ uhi finitur amuynim ms. Tho doctrine satisfied 
a requirement of the age and became a maxim of inter- 
national law throughout northern Europe, both for the 
protection of shore fisheries and for the assertion of the 
immunity of adjacent waters of neutral states from acts of 
war iKJtwoen belligerent states, Germany still holds in 
principle to this varying limit of cannon range. Norway 
lias never agreed to the 3 mile, maintaining that the 
special configuration of her coast necessitates tho exer- 
cise of jurisdiction over a belt of 4 miles. Spain lays 
claim to jurisdiction over 6 miles from her shores. The 
writers and sjiecialists on the subject are quite as 
much divided. A British Fishery Commission in 189.3 
reported that “ the present territorial limit of 3 miles is 
insufficient, and that, for fishery purposes alone, this 
limit should be extt'iided, provided such extension can bo 
effected upon an international basis and with due regard 
to the rights and interests of all nations.” The committee 
recommended that ** a proix)sition on these lines should 1)0 
submitted to an international conforence of the Powers 
who border on the North Sea.” There is already an 
international convention, dated 6th May 1882, between 
Great Britain, France, Belgium, Holland, Germany, and 
Denmark, relating to the regulation of tlio fisheries in 
the North Sea, which has fixed the limit of territorial 
waters as l)etween the contracting parties at 3 miles 
measured from low-water mark and from a straight lino 
drawn from headland to headland at the ]X)int where they 
ardl 0 miles across. In the British Act of 29th June 1893, 
giving effect to a subsequent convention (16th November 
1887) between the same parties for the regulation of 
the liquor traffic in the North Sea, ** territorial waters” 
are declared to be as defined in the Territorial Waters 
Jurisdiction Act^ 1878. In this Act the definition is as 
follows 

The territorial waters of Her Meyesty’s dominions in reference 
to the sea means suoh ])art of the sea adjacent to the coast of the 
United Kingdom, or the coast of some other part of Her Mi^esty’s 
dominions, as is deemed by international law to be within uio 
territorial sovereignty of Her Majesty ; and for the purpose of any 


RRITORIAL 

offence declared by this Act to be within the Jurisdiction of the 
admiral, any part of the open sea within one marine league of ^e 
coast measur^ from low-water mark shall be deemed to be open 
sea within the territorial waters of Her Majesty’s dominions. 

This definition only restricts the operation of the 3 miles 
limit to offences dealt with in the Act^ and does not deal 
with bays. The Act of 1893 declares that the articles of 
the convention “ shall be of the same force as if they were 
enacted in the body of the Act,” but this convention gives 
no definition of territorial waters. 

The jurisdiction exercised in Britirii territorial waters 
under the Territorial Waters Jurisdiction Act of 1878^ 
is asserted without distinction between them and inland 
waters. “ All offences ” committed by any person, whether 
a British subject or not, and whether or not committed ** on 
board or by means of a foreign ship,” “within the territorial 
waters of Her Majesty’s dominions,” are made punishable 
under it. No exception is made for offences committed 
on merely passing foreign vessels, except that there is 
this attenuation in their case, that no prosecution can 
take place without a special authorization given by cer- 
tain high officers of state.^ It is doubtful whether any 
Continental state would recognize so complete a jurisdic- 
tion. The subject has been exhaustively dealt with by 
l)oth the Institute of International Law and the Inter- 
national Law Association, the following considerations and 
rules being suggested : — 

Whereas there is no reason to confound in a single zone the 
distance necessary for the exercise of sovereignty and protection 
of coast fisheries and the distance necessary to guarantee tho 
neutrality of non-belligerents in time of war ; And whereas the 
distance most commonly adopted of 8 miles from low-water mark 
has been recognized as insufficient for tho protection of coast 
fisheries ; And whereas, moreover, this distance does not corre- 
8|K)nd to the real ran^ of cannon placed on the coast ; The follow- 
ing dispositions are adopted : — 

Art. I. Tho state has the right of sovereignty over a belt of sea 
along its coast subject to the right of inoffensive >>as8age reserved 
in article 5. This belt is called torritorial waters (mer territoriah). 

Art. II. Territorial waters extend for 6 sea miles (60 to 1 degree 
of latitude) from low-water mark along tho whole extent of its 
coasts. 

Art, III. For bays, territorial waters follow the trend of the 
coast except that it is measured from a straight line drawn across 
the bay from the two points nearest the sea where the opening of 
the hay is of 12 manuo miles in width, unless a greater width 
shall have become recognized by an immemorial usage. 

Art. lY. In case of war the adjacent neutral state shall have 
the right to extend by its declaration of neutrality or by special 
notification its neutral zone from 6 miles to cannon range from 
the coast. 

Art. V. All ships, without distinction, have the right of inoffen- 
sive jiassage through territorial waters, subject to the belligerent 
right to regulate, and for purposes of defence to bar, the luissage 
through the said waters for every ship, and subject to the right of 
neutrals to regulate tho passage through the said waters for ships 
of war of all nationalities. 

Art. YI. Crimes and offences committed on board foreign shii)8 
passing through territorial waters by persons on board such ships, 
upon persons or things on beard the same ships, are, as such, 
beyond the jurisdiction of the adjacent state, unless they involve 
a violation of the rights or interests of the adjacent state, or of its 
subjects or citizens not forming part of its crew or its passengers. 


* This Act was passed to meet what was thought to be a defect in 
British law, the decision in the well-known Franconia case having been 
that territorial waters were “out of the realm,** and that criminal 
jurisdiction within them over a foreign ship could be exercised only in 
virtue of an Act of Parliament. 

* Proceedings, says sec. 3 of the Act, for the trial and punishment 
of a person who is not a British subject, and who is charged with any 
offence as is declared by this Act to bo within tho jurisdiction of tho 
admiral, shall not be instituted in any Court of the United Kingdom, 
except with the consent of one of the principal Secretaries of State, 
and on his certificate that the institution of such proceedings is in his 
opinion expedient, and shall not be instituted in any British dominions 
outside of the United Kingdom except with the leave of the govern^ 
of the part of the dominions in which such proceedings are proposed 
to be instituted, and on his certificate that it is expedient that such 
proceedings should be instituted. 
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Xrt VII. Ships Mssiiig through territorial waters must conform 
to the special roles laid down by the adjacent state, in the interest 
and for the secority of navigation and for the police of the sea. 

Art. VIll. Ships of all nationalities, by the simple fact of being 
in territorial waters, unless merely passing through them, are sub- 
ject to the jurisdiction of the a^acent state. 

^ The a4jaoent state has the right to continue upon the high seas 
the pursuit of a ship commenced within territorial waters, and to 
arrest and try it for an offence committed within the limits of its 
waters. In case of capture on the high seas the fact shall, how- 
ever, be notified without delay to the state to which the ship 
belongs. The pursuit is interrupted from the moment tlie ship 
enters the territorial watepi of its own state or of a third Power. 
The right of pursuit ceases from the moment the ship enters a port 
either of its own country or of a third Power. 

Art. IX. The spocial position of ships of war and of shi|)8 
assimilated to them is reserved. 

Art. X. The provisions of the preceding articles are applicable 
to straits not exceeding 12 miles in width, with the following 
modifications and exceptions : — 

(1) Straits, the coast of which belong to different Powers, 
form part of the territorial waters of the adjacent states, their 
jurisdiction respectively extending to the middle line of the 
straits ; 

(2) Straits whose Roasts belong to the same state, and which 
are indispensable for maritime communication between two or 
more states other than the state in question, form jiart of tlie 
territorial waters of the said state whatever the proximity of 
the two coasts may be ; 

(S) Straits serving as a passage between one o^jeu sea and 
another can never be closed. 

Art. XI. The position of straits already regulated by conventions 
•or s|>ecial usage is reserved. 

The Dutch Government in 1896 brought these rules to 
the notice of the leading Eurojican Governments, and 
suggested the desirability of concluding an international 
convention on the subject. The only Government which 
was unfavourable to the proposal was that of Great 
Britain. 

Authorities. — Ooulson and Forbk.s. Law of Walertt. 2nd ed. 
1902. --'Thomas Barclay. Quesirion de la Met TerriUrriaU, Pub- 
lished by the Association Internationale de la Marino. Paris, 
1902.— Annwtires de VInstUut de Droit Intematmuil for 1893 
and 1894. — Special Report of the International I^aw Association 
(replies to Questionnaire), 1893 ; and Report and Discussion, 1895. 

. (t. Ba) 

WatertOWIIi a town of Middlesex county, Massa- 
chusetts, U.S.A., on the north bank of the Charles river, 
adjoining Cambridge, and on the Fitchburg (Boston and 
Maine) Railroad. It contains a United States arsenal, 
th(! beautiful Mount Auburn cemetery, and extensive 
and varied manufactures. It is one of the oldest towns 
of the state, having been incorporated in 16.30. Popula- 
tion, (1890), 7073; (1900), 9706. 

WaitortOWfli a city of New York, U.S.A., capital 
of Jefferson county. It is situated in 43" 58' N. and 
75'" 54' W., on Black river, 7 miles fi-om its mouth in 
Lake Ontario, and on a line of the New York Central 
and Hudson River Railroad, in the northern part of the 
state, at an altitude of 418 feet. Black river furnishes 
exc(»llont water-power, which is extensively used in 
manufactures, particularly in carriage and waggon works, 
pa])er, planing, and flour mills, foundries and machine- 
shops, and furniture factories. Population (1890), 14,725 ; 
(iOOO). 21,696, 

Watertown, a city of Dodge and Jefferson 
counties, Wisconsin, U.S.A., situated in 43* 12' N. and 
88“ 48' W., on the river Rock, and on linejs of the 
Chica^ and North-Western and the Chicago, Milwaukee, 
and St Paul railways, in the south-eastern part of the 
state, at an altitude of 824 feet The river furnishes 
Valuable water-power, which has been put to use in varied 
manufactures. Watertown contains North-western Univer- 
^*ty, a Lutheran institution, opened in 1865. Population 
(1890), 8755 ; ( 1900 ), 8437 . 


Watenrill^ a city of Konnebec county, Maine, 
U.S.A., on the river Kennebec, 18 miles aliove Augusta, 
and on a line of the Maine Central Railrtiad, in the 
southern part of the state, at an altitude of 112 feet. 
It has excellent water-jiower, and has cotton factories, 
foundries, railway repair w'urks, and other industries. It 
is the ^at of Colby University, a Baptist institution, 
oi>ened in 1818. Waterville was settled about 1650, was 
set off and incorporated as a town in 1802, and received a 
city^charter in 1888. Population (1890), 7107; (1900), 

Watervliet, a city of Albany county. New York, 
U.S.A., formerly the village of West Troy, in the low 
ground on the west bank of the river Hudson, opposite 
Troy, in the eastern part of the state*. Tin* United States 
(Government arsenal contains large works for the construc- 
tion of field, coast defence, and siege ordnance, and for 
the manufacture of shot and shell, gun-carriages, &c. 
Population (1890), 12,967; (1900), 14,321. 

Watford, an ancient market town and j)arish, in the 
Watford, or Western, parliamentary division of Hertford- 
shire, England, 8 miles south-west of St Albans by rail, 
on the river Colne. Bushey, on the opj»osite side of the 
Colne, is connected with the town by a bridge of five 
arches. A chaiml of ease, St Jolin's, w’as built in 1893, 
and a Roman (,^atholic church in 1895. Population (1891), 
17,063; (1901), 29,023. 

Watkin, Sir Edward William, 1st Bart. 
(1819-1901), English railway manager, was born in Man- 
chester on 26th SepteinlHT 1819. In 1845 he liecamo 
secretary of the Trent Valley line, wliicli was sr^on 
afterw^ards absorlx^d by the London and North-Western 
Company. He next joined the Manchester and Sheflield 
Comi>any, of whi<?h he became general nmiuiger and 
then chairman, sul>stuiueiitly combining with ilu; duties 
thus entailed the chai nitinship of the South-Eastern 
(1867) and of the Metropolibin (1872). Tlis connexion 
with these throe railways was maintained to within a 
short time of his death, and they formed the maU^rial of 
one of his most ambitious schemes — the establishment of 
a through route under one nianageiiient from T)o\er to 
Manchester and the north. This was tlie end he Imd 
in view in his successful fight for the t.‘-\lension of the 
Manchester, Sheffield, and Liiicolnsliire Raihvay (now* the 
Great C^entral) to London ; and liis persistent advocacy of 
the Channel tunnel (y.v.) l)etwcen l)ovt*r and C^ilais was 
really a further dovelojmient of the same idea, for its con- 
struction would have enabled through trains to be run 
from Paris to Lancashire and Scothinil, cid the East 
London (of which also he was for a time ehairimin) and 
the Metroix^litan. The latter scheme, In^wever, failed to 
obtain the necessary juiblic and political support. Other 
projects had even less success. His plans for a tunnel 
between Scotland and li eland under the North Channel, 
and for a shi]) canal across Ireland from Galway to Dublin, 
did not come to anything ; while the great tower at Wi*inbley 
Park (near Harrow), intended to surpass the Eiffel 'lower 
at Paris, stoj)j)ed at an early stage. It was in the realms 
of railway jiolitics that Watkin showed to l»est advantage; 
for the routine work of administration i»ure and siinph? he 
had no aptitude. He entered Parliament as a Liberal, 
and after representing Stockport from 1864 to 1868, sat 
as memlHir for Hythe for twenty-one years from 1874, 
becoming a Lilieral-Unionist at the time of the Home 
Rule split, and subsequently acting as a “free lance.” 
In 1868 he received a knighthood, and in 1880 he was 
created a baronet. His death occurred at Northenden, 
Cheshire, on 13tb April 1901. (h. m. b.) 

S. IX. — 100 
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Wateon. Thomas (1667 (?) -1692), an English 
lyrical poet, whose position as a pioneer of the Elizabethans 
has of late years ton considerably emphasized, was bom 
in London, probably in 1557. He proceeded to Oxford, 
and, while quite a young man, enjoyed a certain repu- 
tation, even abroad, as a Latin poet. His De Rmudio 
AmortSj which was perhaps his earliest important com- 
position, is lost, and so is his ** i>iece of work written in 
the commendation of women-kind,” which was also in 
Latin verso. He came back to London and became a 
law-student. The earliast publication of Watson’s, which 
has survived, is a Latin version of tlio Antigone of Sophocles, 
issued in 1581. It is dedicated to Philip Howard, Earl 
of Arundel, who was perhaps the patron of the }K)et^ who 
sooras to have spent some part of this year in Paris. 
Next year Watson appears for the first time as an hJiiglish 
poet in some versos prefixed to Whetstone’s lleptameron^ 
and also in a far more important guise, as the author of 
the *EKaTo/A7ra0ia or PasdonaU Century of Love. This 
is a collection or cycle of 100 pieces, in the manner of 
Petrarch, celebrating the sufferings of a lover and his 
long farewell to love. The technical peculiarity of these 
interesting poems is that, although they appear and pro- 
fess to be sonnets, they are really written in triple sets of 
common six-lino stanza, and therefore have eighteen lines 
each. It seems likely that Watson, who courted comparison 
with Petrarch, seriously desired to recommend this form 
to future sonneteers; but in this he had no imitators. 
Among thosi^ who were at this time the friends of Watson 
we note Matthew Hoyden and George Peele. In 1585 
ho })ublished a Latin translation of Tasso’s i)astoral play 
of Amintn^ and his version was afterwards translated 
into English by Abraham Fraunce (1587). Watson was 
now, as the testimony of Nash and others prove, regarded 
as the best Latin ix)et of England. In 1690 he pub- 
lished, in English and Latin verse, his Melihoeue, an elegy 
on the death of Sir Francis Walsingham, and a collection 
of Italian MadrigaXe^ put into English by Watson and set 
to music by Byrd. Of the remainder of Watson’s career 
nothing is known, save that on the 26th of Septeinlier 
1592 he was buried in the church of St Bartholomew the 
Less, and that in the following year his latest and best 
book. The Tears of Fancy, was posthumously published. 
This is a collection of sixty sonnets, regular in form, so 
far at least as to have fourteen lines each. Spenser is 
supposed to have idluded to the untimely death of Watson 
in Colin Cloufs Come Home Again, when he says : — 

Amyiitas quit4) is aono and lies full low, 

Having hia Amai^lis loft to moan,” 

which perhaps points to Watson’s having left a widow. 
It is certain that this poet enjoyed a groat reputation in 
his lifetime, and that he was not without a direct influence 
upon the youth of Shakespeare. He was the first, after 
the original experiment made by Wyat and Surrey, to 
introduce the pure imitation of Petrarch into English 
poetry. He was well read in Italian, French, and Greek 
literature. Watson died young, and he had not escaped 
from a certain languor and insipidity which prevent his 
graceful verses from producing their fuU effect. This 
demerit is less obvious in his later than in his earlier 
pieces, and with the development of the age, Watson, 
whose contemporaries regarded him as a poet of true 
excellence, would probably have gained power and music. 
As it is, he has the honour of being one of the direct 
forerunners of Shakespeare (in Venus and Adonis and in 
the Sonnets), and of being the leader in the long procession 
of Elizabethan sonnet-cycle writers. The English works 
of Watson were first collected by Professor Edward Arber. 

(B.O.) 
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Watte, (teorstt Fr«d«rfek (1817 ). 

English painter and sculptor, was born in London on 23rd 
February 1817. While hardly more than a boy he was 
permitted to enter the schools of the Royal Academy ; but 
his attendance was short-lived, and his further art-educa- 
tion was confined to personal experiment and endeavour, 
guided and corrected by a constant appeal to the standard 
of ancient Greek sculpture. There are portraits of him- 
self, painted in 1834 ; of Mr James Weale, about 1835 ; 
of his father, Little Miss Hopkins,” and Mr Richard 
Jarvis, painted in 1836; and in 1837 he was already 
far enough advanced to be an exhibitor at the Academy 
with a picture of “ The Wounded Heron ” and two por- 
traits. His first exhibited figure - subject^ ** Cavaliers,”^ 
appeared on the Academy walls in 1839, and was foL 
lowed in 1840 by “Isabella e Lorenzo,” in 1841 by 
“ How should I your true love know,” and in 1842 by 
a scene from Cymheline and a portrait of Mrs lonides. 
The Royal Commission appointed for the decoration of the 
new Houses of Parliament, offered prizes in 1842 to those 
artists whose cartoons for frescoes should be adjudged best 
adapted to its object, and at the exhibition in West- 
minster Hall next year Watts secured a prize of JB30O 
for a design of “Caractacus led in triumph through 
the streets of Rome.” This enabled him to visit Italy 
in 1844, and he remained there during the greater 
portion of the three following years, for the most part 
in Florence, where he enjoyed the patronage and personal 
friendship of Lord Holland, the British ambassador. 
For him he painted a portrait of Lady Holland, 
exhibited in 1848, and in his Villa Careggi, near the 
city, a fresco, after making some experimental studies in 
that medium, fragments of which are now in the Victoria 
and Albert Museum. To Lord Holland’s encouragement, 
also, it was chiefly due that in 1846 the artist took ])art 
in another competition, the third organized by the Royal 
Commissioners, who on this occasion announced a further 
list of prizes for works in oil. Watts sent in a cartoon 
depicting “Alfred inciting his subjects to prevent the 
landing of the Hanes, or the first naval victory of the 
English,” which after obtaining a first-class prize of £500 
at the exhibition in Westminster Hall, was purchased by the 
Government, and hangs in one of the committee rooms of 
the House of Commons. It led, moreover, to a commission 
for the fresco of “ St George overcomes the Dragon,” which, 
begun in 1848 and finished in 1853, forms part of the 
decorations of the Hall of the Poets in the Houses of 
I Parliament. He next proposed to adorn gratuitously 
the interior of the Great Hall of Euston railway station 
with a series of frescoes illustrating “The Progress 
of the Cosmos,” but the offer was refused. A similar 
proposition made shortly afterwards to the Benchers of 
Lincoln’s Inn was received in a less commercial spirit, 
and was followed by the execution of the fresco, “ Justice : 
a Hemicycle of Lawgivers ” on the north side of their 
Hall. 

While this large undertaking was still in progress Mr 
Watts was working steadily at pictures and portraits. In 
1849 the first two of the great allegorical compositions 
which form the most characteristic of the artist’s produc- 
tions were exhibited — “ Life’s Illusions,” an elaborate pre- 
sentment of the vanity of human desires, and “ The peojfle 
that sat in darkness,” turning eagerly towards the grow- 
ing dawn. In 1860 he first gave public expression U> hia 
intense longing to improve the condition of humanity in 
the picture of “ The Good Samaritan ” bending over the 
wounded traveller ; this, as recorded in the catalogue of 
the Royal Academy, was “ painted as an expression of the 
artist’s admiration and respect for the noble philanthropy 
of Thomas Wright, of Manchester,” and to that city her 
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the work. In 1856 Mr Watts paid a visit to 

Lord Holland at Paris, where he was then ambassador, and 
through him made the acquaintance and painted the por- 
traits of Thiers, Prince Jerome Bonaparte, and other famous 
Frenchmen ; while other celebrities who sat to him during 
these years were Guizot (1848), Colonel Eawlinson, C.B., 
Sir Henry Taylor, and Thomas Wright (1851), Lord John 
Russell (1852), Tennyson (1856, and again in 1859), John 
Lothrop Motley the historian (1859), the Duke of Argyll 
(1860), Lord Lawrence And Lord Lyndhnrst (1862), Lord 
Wensleydale (1864), Mr Gladstone (1858 and 1865), Sir 
William Bowman and Swinburne (1865), Panizzi (1866), 
and Dean Stanley and Dr Joachim in 1867. Notable 
pictures of the same period are **Sir Galahad” (1862), 
“Ariadne in Naxos ”(1863), 

“Time and Oblivion” 

(1864), originally designed 
for scidpture to be carried 
out “in divers materials 
after the manner of Phei- 
dias,”and “Thetis” (1866). 

In spite of these and 
many other evidences of 
his importance, it was not 
until 1867 that Mr Watts 
was elected an Associate 
of the Royal Academy, but 
the council then conferred 
upon him the rare distinc- 
tion of promoting him, in 
the course of the same year, 
to full Academicianship. 

Thenceforward he con- 
tinued to exhibit each year, 
with a few exceptions, at 
the Academy, oven after 
his retirement in 1896, and 
he was also a frequent con- 
tributor to the Grosvenor 
Galltjry, and subsequently 
to the New Gallery, at 
which last a special exhibi- 
tion of his w’orks was held 
in the winter of 1896-97. 

Though he travelled abroad 
to some extent, going to 

Asia Minor in 1857 with the expedition sent to in- 
vestigate the ruins of Halicarnassus, and visiting in 
later years Italy, Greece, and Egypt, th(i greater jmrt 
of his life was passed in the laborious seclusion of 
his studio either at Little Holland House, Mclbury 
Hoad, Kensington, where he settled in 1859, or in the 
country at Limnersloase, Compton, Surrey, and was, 
ajmrt from his art, happily uneventful, the sole facts 
necessary to record being his marriage in 1886 with 
Miss Mary Fraser-Tytler, an early union with Miss 
Ellen Terry having been dissolved many years before; 
his twice receiving (1885 and 1894), but respectfully 
declining, the offer of a baronetcy, and his inclusion in 
June 1902 in the newly founded Order of Merit. 

The world is exceptionally well provided with opportunities of 
judging of the qualities of Mr Watts’s art, for witli a noble gene- 
n)sity he presented to his country a represent-ativo selection of the 
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5 presented to his country a represent-ativo 
isjsi Work of his long life. A prominent element in ii, ann one 
which must prove of the greatest value to i^sterity, is the inestim- 
alJe series of portraits of his distinguished contem|K)raries, a series 
no less remarkable for its artistic than for its historical interest. A 
glance through the list of his subjects shows the breadth of his sym- 
pathies and his superiority to creed or party. Among politicians are 
the Duke of Devonshire (1883), I^rds Salisbury (1884), Sherbrooke 
(lS82),Campbeli(i882},Cowper(1877), Kpon(1896), Dufrerin(1897), 


and Shaftesbniy (1882), Mr Gerald Balfour (1899), and Mr John 
Bums (1897) ; poets, Tennyson, Swinburne (1884), Browning 
(1875), Matthew Aniold (1881), Rossetti (1865, and subsequent 
replica), and William Morris (1870) ; artists, himself (1864, 1880, 
and eleven others), Lord Leighton (1871 and 1881), Calderon (1872), 
Prinsep (1872), Burne-Jones (1870), Millais (1871), Walter Ursiie 
(1891), and Alfred Gilbert (1896) ; literature is reprtjsented by John 
Stuart Mill (exhibited 1874), Carlyle (1869), Geor^ Meredith (189.3), 
Max Miiller (189.5), and Mr Lecty (1878) ; music, by Sir Charles 
Halle ; while among othei-s who have won fame in diverse paths 
are Loids Napier (1886) and Robei*t8 (1899), Ooneral Badeii-Powell 
(1902), Garibaldi, Sir Richanl Burton (1882), Cardinal Manning 
(1882), Dr Martineaii (1874), Sir Andrew Clark (1894), George Pea- 
bwly, Mr Passmore Kdwards, Claude Montofioii (1894). Even more 
significant from an artistic point of view is the gi’eat collection of 
symbolical pic-turos in the Tate Gallery which forms the artist’s 
message to mankind. Believing devoutly in the high mission of 
didactic art, he strove ever to carry out his i>art of it faithfully. 

To quote lus own words : “ My 
intention has not been so much 
to fiaint pictuivs that charm 
the eye, as to suggest great 
thoughts that will apptwl to 
the iinagiuatioii and Uic heart, 
and kindle all that is best and 
noblest in humanity ” ; and 
his tenet is that the main ob- 
ject of the painter sboiild be 
“ demanding noble asj)i rations, 
condemning in the most trench- 
ant manner prevalent vices, 
and warning in deep tones 
against lapses from morals and 
duties.” 

There are not wanting critics 
who radically dissent from this 
view of the j>ropcr functions of 
art. It must be admitted that 
there is force in tlieir o)»jc*ction 
wlien the inner meaning of a 
picture is found to )>»» excecd- 
ingly obscure, if not ineonij)re- 
iieimible, without a verbal cx- 
j>lanation. In the female figure, 
for instance, bending 1 A i ndfoldcd 
on the globe siisiMUided in H|Mwe 
and Hounding the sohj remain- 
ing string upon Inu* lyre, while 
a single star shines in the blue 
heavens, it is not c)bviouH to 
everyone that the idea of 
“Hope” (1885) is suggested. 
There can be few, neverthe- 
less, who will iiiaintaiii that 
his aim is not a lofty one ; and 
the strongest evideiiec of the 
artist’s greatness, to those who 
aeeept his doctrine, is tlie fact 
that he bos not only striven untiringly for his own ideals but 
lias very ofton gloriously attained them. Moreover, in so doing 
he has not failed on OLM'usion to impart to his Wf)rk much ot tliat 
very clmnn which is to liim a secondary considciation, or to 
exhibit an assured and iwrcoinplislied mastery ol tin? tcchiinail 
achievement which is to some the inimary objed and essential 
triumph of painting. It was, in short, the rare conibiimtion of 
.supreme handicraft, with a great imaginative intollect which 
smired to Mr AVutts his undisputed place in tlic public! estimation 
of his day. The grandeur and dignity of bis style, the ease and 
purposefulness of his brushwork, the rndmess and hannoniousncM 
of his colouring— qualities partly his own, nartly dcinved from Ins 
study of Italian masters at an early and impressionable ^e— 
are liknowlcdged even by those to whom his elevated educational 
intentions arc a matter of indifference, if not of absolute dis- 
approbation; while many, to wliom Ids exce]>tional artistic 
atteinmciit is a scaled book, have mitliered courage or consolation 
from the grave moral piiniose ana deej» linman sympathy of his 
teaching. He expresses his ideas for tlie most i»art in tcniis of 
beauty, an idealized, elassical lieauty of form, a growing, Venetian 
IxjButy of colour, though his conviction of the deadly danpr of 
heaped-up riches, which he vindicated in his Hf« m well as 
woFK has, in such cases as “The Minotaur (exhibited in 
“Mammon” (1885), and “Jonah” (1895), where the unveiled 
vilencss of Cruelty and Greed is fearlessly depicted, driven him to 
the presentment of sheer ugliness or brutality. Far oftener a vast, 
all-embracing tenderness inspires his work ; it is the toitow, not 
the sin, that stirs him. When he would rebuke the thoughtless 
inhumanity which sacriftoes its annual hecatombs of innocent 
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birds to fashionable vanity and taping commerce, it is not upon 
the blood and cruelty tliat he owells, but the pity of it that he 
typifies in “Dedication" or “The Shuddering Angel" (1892) 
weeping over the altar spread with Woman’s spoils. 

Yet It is as a teacher that the artist is seen at his highest : he 
would sooner jKiint cmt the true way to those who seek it than 
admonish those wlio liave wandered. He never wearies of em- 
phasizing the reality of the jxiwer of Love, the fallacy underlying 
the fear of Death. To the early masters Death was a bare and 
ghastly skeleton, above all things to be shunned ; to Watts it 
is a grand, iinpi*c8sive iiguro, awful indeed but not horrible, irre- 
sistible blit not ruthless, a brinpr of rest and peace, not to be 
rashly sought but to be welcomed when the inevitable hour shall 
strike. “Sic transit" (1892) conveys most completely, perhajis, 
Mr Watts’s Jc.sson on the theme of death. Stretched on a bier and 
reverently sheeted lies a coriise ; strewn neglected on the ground 
lie the ermine robe of worldly rank, the weapons of the warrior, 
the lute of the musician, the book of human learning, the pialmer's 
robe of late rejioutaiice, and the I'oses of fleeting pleasures ; the 
laurel crown remains as the one thing w’orth the winning, and the 
inscription, “What I spent 1 had; what I saved 1 lost; what 1 
gave 1 have," points the moral. Such is tlio signifloanco of the 
still more masterly “Court of Death ” (finally completed 1902 and 
now in the Tate (lallery). To the same early inastci-s Love w'os 
usually a more distributor of sensual pleasures, a tricksy spirit 
instinct with malice and bringing more harm than happiness to 
humauity, thougb neither was of much moment. Watts has not 
altogether ignored this view, and in “Misidiief" (1878) has por- 
trayed Man, love-led, entangled among tlie ihoriis of the world, 
but, ill the main, Love to him is the chief guide and hel}>er of 
luatikiiid along the barren, roek-Htrewn ])aih of life, through whom 
aluiie he can attain the higher levels, and who triunqdis in the 
end over Death itself. To these views on the a11-iiu|iortauce of 
love a trilogy of pi»*tures in the Tate Callery gives full exprossion. 
In the first, “Love and Jjife," exhibited in 1885 (see Plato), a 
replica of an earlier jueture in the Melrojtolitaii Museum, New 
York, and of another vei-sion jiresentod by him to the Luxemburg, 
Paris, Tiove, a figure in the prime, of manhood, leads and siippoito 
the slender, clinging girl who symbolizes Life up to the craggy 
mountain -top, while he partly sliields her from the blast under 
a broad \viiig. Of this ho himself said, “ Proliably * Love and 
Tiife ' best ]M)rtrays my message to the age. Life, represented by 
the female figure, never could have reached such heights unless 
prot(Hd.ed and guided by Love,"^ and in the profatory note to the 
exhibition of his works in 1896 lie vvU'oto, “The slight female figure 
is an emblem of tlie fragile quality iii humanity, at once its weak- 
ness and its strength ; HeHsibiUty^ aided by Love, Hyin])athy, tonder- 
nesM, self-sacrifice, and all that the range of tliw tenn implies, 
humanity ascends the rugged jiath from brutality to spirituality.” 
The Hinitatiuns of earthly love are shown in the second “Love and 
Death," one version of which was exhibited in 1877 and others in 
1896, Ac. lu this, Love, a beautiful boy, striving vainly to l>ar the 
door to the mighty figure of Death, is thrust back with crushed 
wings j)owerle8S to stay the advance ; but that the defeat is merely 
ap))arent and tomporary is suggested rather than assertod by the 
third “ Love Triumphant" (1898), where Time, with broken scythe, 
and Death lie prostrate, while the same youth, with widespread 
wings and face and arms upraised to heaven, stands between them 
on tijitoo as if preparing to soar aloft. Though tlie purely sym- 
bolical is the most distinctive side of Mr Watts’s art, it is by no 
moans the only one. lie has drawn inspiration largely from l)oih 
the Old and New Tostainonts, mora raroly from the poets and 
classical myths ; still more rarely he has tinted subjects of modem 
life, though even in these he has not alsiiidoued his moral pur{K)8e, 
but has sought out sueli incidents, whether fictitious or historical, 
us will serve him in conveying some leasou or iiioiiition. The three 
picturos of the story of fcve iii the Tato Gallery, “She shall be 
called woman" (1892), “Eve Teinptod" and “Eve Roficntant" 
(both exhibited in 1896), and “The Cuiw of Cain” (1872) in 
the Dinloma Gallery, may Im cited as examples of the first ; “ For 
he hau great possessions" (1894) of the second; “Sir Galahad 
(1862), “Orpheus and Eu^dicc ’’ (see Plate) and “Psycho" 
(1886), of the thii*d; and “The Irish Famine" (about 1847), and 
“A jiatieiit life of unrewarded toil" (1890), of the last of these. 
Never has ho treated religion from a sectarian point of riow. 

Mr Watts is before all things a i>aiiiter with a grave and 
earnest piirjwse, painting because that form of ex]iression was easier 
to him than writing, though lie has published some few articles 
and pamphletH, ehiefiy oii art matters ; hut he too lias his lighter 
side, and has daintily treated the humorously fanciful in “Good 
luck to your fishing" (1889); “The habit does not make the 
monk " (1889), in which Cujiid, half-hidden under the frock, tajw 
maliciously at aclow'd door ; and “Trifles light as air” (exhibited 
1901), a swann of little umoiini drifting in the summer air like a 
cloud of gnats ; while in “ExjH?riciitia dooet B.C." (1890), a primeval 
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woman watching with admiration, not unmixed with anxiety, the 
man who lias first swallowed an oyster, he condescends, not very 
successfully, to the frankly comic. These must be regarded, how- 
ever, as merely the relaxations of the serious mind that has left 
its impress even on the relatively few, but very admirable, landacaiies 
he primuced, in wdiich, as for instance “The Carrara Mountains from 
Pisa” (1881), a sober dignity of ti'eatment is conspicuous. 

Watts's technique is os individual as his point of view. It is 
chiefly remarkable for its straightforwardness and simplicity, and 
its lack of any straining after ijuraly technical cflects. The idea 
to be expressea is of far higher importance to him than tlie manner 
of expressing it. The Btateinent of it should be a matter of good, 
sound workmanship, not of artistic agility or manual dexterity. 
To say what he lias to say as clearly and briefly as may be is his 
aim, and when he has achieved the effect he desires, the motlnxl of 
his doing so is of no further inoinent. In the use of paint as paint, 
in the intrinsic beauties of surface and handling, he would seem in 
his later years to take no delight. Thus in parts of the picture the 
rough coarse canvas he prefers may be so thinly covered that every 
fibre ojCAhe material can be seen, while in others a richly modelled 
inqiasto loads the surface. He employs, as far as possible, pure, 
colours laid on in direct juxtaiiosition or broken into and across 
each other, not blended and commingled on the ^lalette. He 
eschews all elaboration of detail and, except in portraiture, W'orks 
rarely from the living model, neglecting minor delicacies of foi m 
or passages of local colour, conveutionalizing to a standard of his 
own rather than idealizing — a process not always unproductive of 
faults of drawing and proportion, as in the figure of “Faith ” (1896), 
or of singularities of tint, as in the curious leaden face and jiris- 
niatic backgiouud in “The dweller in the iiiiiermost ’’ (1886). 
Ho avoids, ds a jule, the use of deiiniie outline, Icartug the limits 
of his forms to melt imperceptibly into the background ; nor docs 
texture interost him greatly, and a unifoim fresco-like surface is 
apt to repi'esent flesh and foliage, distance and foreground alike, 
lie intends deliberately that the things he depicts, be they wliat 
they may, shall be symbols, useful for their nieaiiing alone, and 
he makes no attempt at conferring on them, an accurate actuality, 
which might distract the attention from the miiiiiiount idea. Tliat 
tins rotiueiice is intentional may be learned from an cxamiiiatioii 
of his earliest works, in which the accessories are rendered with 
a precise, if sometimes a dry, tnithfulness of observation ; that it is 
not due to carelessness or indiircreticc is shown by the iuexhaustiMo 
patience with which each* picture has boon executed. His earlier 
pictures are imHur}>assed in the art of England for tine technical 
qualities of colour and delicacy of handling. Though working 
unceasingly, Watts iievi^r hurried the completion of any canvu.s. 
Of two slightly differing versions of “Fata Morgana,” both begtm 
in 1847, tlie nrst was not finished before 1870, the second not 
until ton years later. Even after finishing a picture sufficieiiily 
i for exhibition, ho often subsequently worker! further uik>ii it. 

} The portrait of Dol'd Leighton, exhibited in 1881, was rei>ainl«'d 
I in 1888 ; the veraion of “Love and Death," exhibited in 1877, 

I ill 1883, and all the pictures presented to the Tato Galler>’ in 
; 1897, were more or less retouched when hung there. Furthci- 
I more, he jiainted more than one version of several of liis favourite 
I subjects, a circumstance which, combined with the fact that lie 
i rartdy added tlie year to his signature and kept no rci!ord of hi.*! 
! aiirniul production, makes the task of preeisoly dating his pictures 
; fur the most jiart impossible, while it renders any attenijit t<» 
. dispose his works in |>eriods untrustworthy and artificial, since 
I even the gi'ow'th and inevitable decay of artistic jKJwer are to a 
; considerable extent obscured. 

j Founded admittedly on the. Gi'ccian monuments, there is a 
I Hculptiirosquc rather than pictorial quality in most of his coni- 
! ]K)sitiouB, a regulated disjKisition which, though iiiqiarting ollcn 
I a certain air of unreality and detachment, inspires them nevci 
j thcless with that noble impressiveness which forms their most 
! conspicuous characteristic. It is natural, therefore, that in sculp* 

I ture itself he should also take a high place. A taste for this he 
* ucouired as u boy ; he was a constant visitor to the studio of 
Beimes, where ho not infraquently made drawings from the casts, 
though lie was never in any sense his pupil. Among his w'uiks in 
this branch of art ai-o a bust of “ Clytie (1868), monuments to the 
Marquis of Lothian, Bishop Lonsdale, and Lord Tennyson, a largo 
bronze equestrian statue of “ Hugo Lupus " at Eaton Hall (1881 », 
and tt colossal one of a man on horseback, emblematical of “ Physical 
Energy,” originally intended for a place on the Embankment, but 
now uestiuod to stand among the Matcqipo Hills os an enduring 
evidence of the artist’s admiration for Cecil Rhodes. It was the 
practical idealism of Rhodes that appealed to him, and in this 
quality Watts himself was by no moans lacking. Much of Ins 
time and attention w»ere given to the promotion of the Horae Arts 
and Industries Association ; he assisted Mrs Watts with both money 
and advice in the founding of an art pottery at Compton, and in the 
building at the same place of a high^ decorated mortuaiy chapel, 
carried out almost entirely by local labour ; and it was entirely due to 
his initiative that the erection in Postmen’s Park, Alderagate Street, 
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London, of memorial tablets to the unsung lioi'oes of everyday 
life was begun. 

AUTHOKITIBS,— M. H. Spielmann. “The Works of Mr G. F. 
Watts, R.A., with a Catalogue of his Pictures,’* ?all Mall Gazette 
“Extra,” 1886.— Julia Cartwright (Mrs Ady). “ G. F. Watts, 
Koval Academician, His Life and Work,’** Jrt Journal, Extra 
NumlMjr, 1896.— W. E. T. Briiten. “The Work of George 
Frederick Watts, R.A., LL.D.,” ArchitectHral Jtevieu\ 1888 and 
jgg 9 . — Cosmo Monkhouse. BrUiah Contemporary Jrtiata. 1889. 
—Charles T. Bateman. O. F, Walts, R,A, Bell's Miniature 
Series of Paintem. 1901.— “Mr G. F. Watts, R.A., Character 
Sketch,” The Review of Reviews, June 1902. 

Watts - Dunton, Walter Theodore 

(1836 ), English man of letters, was born at St Ives, 

Huntingdon, in 1836, his family surname being Watts, 
to which he added in 1896 his mother’s name of Diinton. 
Ho was originally educated as a naturalist, and moved 
iiiucli among the East Anglian gypsies, of whose 8ui)ersti- 
tions and folk-lore he made caniful study. Al)an<loning 
natural history for the law, he qualified as a solicitor and 
]>ractised for many years in St Ives, giving his spare thiui 
to liis chosen pursuit of literature. In 18713 he came up 
to London and contributed regularly to tlu^ Examiner 
from 1874 and to the AtheruKum from 1875, being for 
more than twenty years the principal critic of jiootry in 
tlie latter journal. Mr Watts-Dunton has been the friend 
ot many of the leading men of letters of his time; he 
enjoyed the confidence of Tennyson, was interested in 
till* Pro-Jbiphaelite movement, and has for many years 
shared tlio stimc home with Mr Swinburm*. The obituary 
iioti(5es and apprcsciations of the poets of the time, which 
he has contributed to Athentpum and other jierifniicals, 
hfive borne testimony to his sym])athy, insiglit, and critical 
acumen. Tt w’as not, however, until he had passed Ids 
sixtietli y(;ar that he published any volume under his own 
name, his collection of poems called The Cominf/ of Love, 
jKjrtions of wldch he had printed in newspapers from time 
to time, aj»jK!anng as a complete book in 1897. In the 
following year his romance Aylwin attaine<l immediattj 
success, and ran througli many editions in the course of 
a few months. Both The Comimf of Love and Aylwin set 
forth, the one in poetry, the other in prt>si!, tla^ romantic 
and passionate associations of Koniaiiy life, and luainbxin 
the traditions of Borrow under somewdiat novel asjiects. 
Imaginative glamour and mysticism are their prondnent 
characteristics, and the novel in particular has had its 
share in restoring the charms of pure romance to the 
favour of the general public. 

Waukegfaili a city of Illinois, U.8.A., cajntal of 
Lake county, on a cliff on the shore of Lake Michigan, 
36 miles north of Chicago, and on the Chiaigo and 
North-Western and the Elgin, Joliet, and Eastern rail- 
ways. It has a regular plan, well pavo<l streets, and a 
water-supply. It has a good harbour and much lake 
traffic. Population (1880), 4012; (1890), 4915; (1900), 
^^426, of whom 2506 were foreign-born. 

Waukeshai a village of Wisconsin, U.S.A., capital 
of ^Waukesha county. It is situated in 43® OP N. and 
^8® 10' W., on the river Fox and the Chicago and North- 
Western, the Chicago, Milwaukee and St Paul, and the 
Wisconsin Central railways, in the south-eastern part of 
the state, at an altitude of 808 feet. It is irregularly 
laid out, and has water-works and a sewerage system. 
It is one of the leading health resorts of the state, 
c(»ntaining magnesian springs, whose waters are re- 
puted to cure liver and kidney troubles. The waters 
are bottled and sold in vast quantities throughout the 
country, and enjoy a high reputation. Population (1880), 
2969 ; (1890), 6321 ; (1900), 7419, of whom 1408 were 
^oreign-born. 


WausaUi a city of Wisconsin, U.S.A., capital of 
^^arathon county. It is situated in 44* 57' N. and 
89* 36’ W., on both sides of the river Wisconsin, and on the 
Chica^ and North-Western and the Chicago, Milwaukee 
and Ht Paul railways, in the central part of the state, at 
ail altitude of 1219 feet. The city is regularly laid out 
on gentle slopes towards the river, the business streets are 
paved, and the city has an ample water-supply. It is 
in the region of white pine timber, and its industries are 
largiily connected with wood-working. It has saw-mills, 
jdaning-mills, box and furniture factories, besides flour- 
mills, tanneries, Jrc. Population (1880), 4277; (1890L 
9253; (1900), 12,354, of whom 3747 were foreign-born. 

Wavorljfi a village of Tioga county, New York, 
U.S.A. It is situated in 42* 00’ N. and 7G* 32’ W., on 
the river Chemung, at thi^ mouth of Cayuta creek, and 
near the southern boundary of the state, at an altitude 
of 825 feet. It is on the Delaware, Lackawanna, and 
Western, the Erie, and the Lehigh Valley railways, and 
is the shipping-point for a large dairy-farming region. 
J’opulation (1880), 2767 ; (1890), 4123; (1900), 4465. 

WavrOi a town of Belgium, in the ])rovin(’e of 
Bralmnt, 16 mih's south-east of Brussels, with a station 
on tlie line from Louvain to Nivelles. It lias numerous 
iiianufactnnis, but is chiefly memorable as tla* sieiu*, of an 
engagement lietween the Prussians and a French cuirps 
on the day of the battle of Waterloo. Although Grouchy, 
tho FnuKth commander, was victorious, lie couhl not, on 
account of this engagmiu'ut, reach the main army in time 
to be of service. He learnt hero the m‘WK of Naiioleon’s 
«lefeat. Population (1890), 7575; (1899), 8200. 

WaycrOSSf a town of Georgia, U.8.A., capital of 
Ware cx)unty, in the south-eastern part of the state. It 
is an inqiortant railway junction, three lines crossing at 
this place. Population (1890), 3364; (1900), 5919, of 
w^hom 46 were foreign-born and 2899 negroes. 

WfliyneSborOi a borough of Franklin county, 
Pennsylvania, U.S.A., on the Western ^Maryland and tho 
C'Umbcrland Valley railways, in the southern \m'i of the 
state. Population (1890), 3811 ; (1900), 5396. 

WCUBirAbOpdi a town of Britisli India, in the 
Gujraiiwala distrutt of the Punjab, near the left liank 
of the river Chenab, with a railway station, 62 miles north 
of Lahore. Population (1881), 16,462; (1891), 15,786; 
municipal income (1897-98), Its. 20,0 17. It is an iin- 
jiortant railway junction. TJie main line of the N(»ith- 
Westcirn Railway here crosses the C^lienab by the Alexandra 
bridge, ojwned by the I’rinee of Wales in 1876. The 
]>ranch Uj Sialkot has been extended to Janm (51 miles) ; 
uiiotlier branch follows tlie line of the Chenab canal 
towards Mo<dtaii. Thei-e is exUnisive Isjat-biiilding, as 
well as manufactures of stetd and iron. There are tliree 
high schools— Scottish mission, Maliomniedan, and Sikh. 

Waziristan, a section of the mountain districts 
of the north-west frontier of India, lying between the 
Tochi (or Da war) river on the north and the Ooinid 
on the south. It is indei3endcnt, geographically as W(*ll 
as politically, both of Britisli India and of contiguous 
tribal states. The Tochi valley is ethnically included 
in Waziristan, tho Da^imis lieing related to Waziri clans ; 
but tho Gomul now otfers a trade route into Afghanistan, 
which is open to all tril>e8, the blackmailing of tlie Waziris 
having been suppressed since the British occupation 
of Wana, on its northern flank. I'he Tochi and tho 
Oomul rivers enclose Waziristan, their afliuonts rising to 
the west of that country in the upland valleys of Shawal 
and Birmal, and flowing nortli and south to a junction 
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with the main streams. Between the two rivers stretches 
the central dominatiTig range of Waziristan from north- 
east to south-west, geologically connected with the great 
limestone ranges of the Bulimani hills to the south, and 
dominated by the great peaks of Shuidar (Sheikli Haidar) 
and Pirglial, both of them between 11,000 and 12,000 
feet above the sea, and hardly inferior to the Khaisargarh 
peak of tlie Takht-i-Buliinan. From these peaks westwards 
a view is obtained across the grass slopes and cedar woods 
of Birmal and Bhawdl (lying thousands of feet below) to 
tlie long, serratt^d ridges of the central watershed which 
shuts oif the plains of Ghazni from tlie hill states of the 
frontier. To the eastward several lines of drainage strike 
away for tlie Indus, breaking through parallel folds and 
flexures of the mountains, of which the conformation is 
here distinctly observable, although not so marked as it 
is south of the Qomul. These lines of drainage are, as 
usual, the main avenues of approach to the interior of the 
country. They are the Khaisora and the Shakdu on the 
the north, which, uniting, join the Tochi south of Baniiu, 
and the Tank Zam (which is also called Khaisor near its 
head) on the south. The two former lead from the fron- 
tier to liasmak and Makin, villages of some local import- 
ance, situated on the sloiies of Bhuidar ; and the latter 
leads to Kanigoram, tlie Waziri capital, and the centre 
of a considerable iron trade. Kanigoram lies at the foot 
of the Pirghal mountain. 

Amongst the mountains of Waziristan there is much 
fine scenery and a delightful climate. Thick forests of 
ilex clothe many of the spurs, which reach down to the 
grassy deodar-covered uplands of Birmal on the west; 
and the s])reiiding poplar attains magniilcont dimensions 
amongst the flats and plateaus of the eastern slopes. 
The indigenous trade of the country is inconsiderable, 
although Waziri iron is much esteemed. The agiicultural 
jiroducts are ])oor, and the general appearance of the 
priest-riddini people is significant of the endurance of many 
hardships, even of chronic starvation. The most notable 
product of tlie (touutry is the Waziri breed of horses and 
donkeys. The latter esjiecially deserve to rank as the best 
of their kind on the Indian frontier, if not in all India. 

The geological formation of Wu/.iriMiau in the sumo ns that of 
the contiguous frontier. Recent sulMupieous deposits have boon 

- . disturbed by a central upheaval of limestone ; tho lower 

tfso ly. composition and easily weather-worn, 

the slopes arc roiindod, and large masses of detritus have collected 
ill the nullah beds and raised their level. Through these de]iosits 
heavy rain-iloods have forced their way with many bends and 
eiiiTes to the plains, cnelosiug within each curve a **wam** or 
‘^rogh/o,” which singles gradually to the hills and affords the only 
avuilahle sjiace for irrigation and agriculture. A ** warn ” is a 
gently slojiing oism 8]iace, generally raised but slightly alxivo 
the river level. A “ lughza ” differs from a “ wain ” in being on a 
higher level and often lieyoiid tho rctmh of irrigation. Pasture is 
found abundantly in the hills, but cultivation only on the borders 
of tile main streams. Passing up and down these main water- 
courses, there is an ajipearance of great fertility and wealth, which 
is entirely due to these thriving strips of voraure, their restricted 
and narrow limits being liaixlly visible from the river beds. From 
above, when viewed from the flanking lidges, the vast extent of 
lull country, neither high, nor imiiosiiig, nor difficult of access, but 
invariably stony and rough, compares strongly with tho uan'ow 
boMds of enclosed cultivalion winding about like green ribbons, 
and marking tho course of tho main streams from the snow-covered 
{teaks to tho plains. The physiography of Waziristan is that of 
the Kuram to the north rather than that of the Sulimaui hills to 
tlie south. 

The Wazirs (or Waziris) are divided into two important clans, 
eaith Bulxiivided into many smaller sections or ^^khel.*' Tlie 

- . Mahsdd Wazirs occupy all the central portions of tlie 

* country ; tho Daruiui Khel extend round its wesiern 
borders, holding the Gomiil tributaries, the valleys of 
Hhawdl and Binnal, and spreading into tho Tochi on the north. 
The occu{)aiion of tho heights of the main range and of the upland 
valleys at its westeni foot is, however, de|)endent on the season 
And the jiastunige; the {lermanent settlements of the country. 


belonging chiefly to the Mahsdds, are on the eastern slopes fiming 
the Indus. Although not to be compared in physical development 
with the Qhilzai jioviudahs (the Suliman Knel, Nasir Khel, and 
others who migrate yearly between Afghanistan and India), the 
Waziris are nevertheless a hardy, independent race of mountaineers, 
fully capable of holding their own with the Afghans on their 
boraers, and of giving the British much trouble. 

Expe^tions into Waziristan were undertaken in 1860 and 1881, 
the fonner under General Chamberlain, and the latter under Geneiuls 
Kennedy and John Gordon. On the first occasion the 
resistance was stubborn and determined, and a fierce 
night attack was with difficulty repulsed. In 1881 no very great 
stand was made against the advancing troops, and guerilla taittics 
alone were adopted. The demarcation ot a boundary between 
Waziristan and Afghanistan in 1895 and the occupation of Waiia 
(an upland valley in tho south-west of Waziristan) led to another 
outbreak, wlicn a night attack was directed with great skill against 
tho camp of tho brigade Bup{>orting the demarcation iiarties, and 
with Bumi determination that a partial success was achieved, and 
tho Waziri actually reached the centre of the camp. This led to 
a punitive expedition directed against the Mahsfids in southern 
W^iristan and tho jicrmancnt occujiation of Wana. In June 1897, 
after tho boundary demarcation was completed, anotlicr outbreak 
occurred in the Tochi, when the Mada Khel, a section of the 
Darwah Khel, treacherously attacked tho escort of the jiolitieal 
agent at Maizar and killed several of tho military officers. This 
again led to a punitive expedition, in which no stand was made 
by the enemy, who disjiersed amongst the upjier valleys of the 
Bhuidar lan^, or across tho boundary into Afghanistan. Since 
then the I'achi valley has been occupiea by Bntish troo|)s. 

The Tochi is a wide, well cultivated, and oiHiii valley (except at 
its debouchment into the plains near Bannu), and it undoubtedly 
was once a much used highway between Ghazni and ^ 

the Indian border. At present it is little utilized as ^ocah 

a khapiht route, excepting for purely local trade. It has a bad 
rejiutation for unhealthiness, and the inhabitants of the valley 
(known as Dawari and disowned by tho Waziri) enjoy a reputa- 
tion for de]>ravity which is unique even amongst border Patlian 
tribes. 

Information about AVaziristan is to be found only in tho gazet- 
leors and survey rejiorts of tho Indian Government. Nothing like 
an oxhaustive description of the country or of its people has yet 
been attempted. (x, u, n*,) 

Waudn, a small picturesque hillside town, Morocco, 
60 miles north-west by north of Fez. It has grown iij) 
about the tomb of a sainted Idrisi Bharif (17th century), 
and is famous as a religious centre, but is otherwise 
unimjKirtant. It is the headquarters of its founder’s 
descendants. There are no Euro|^an residents. iVijni- 
lation, 10,000. 

Webb City, a city of Jaspar county, Missouri, 
U.S.A., on the Bt Louis and San Francisco, the Missouri 
Pacific, and the Kansas City, Fort Scott, and Memphis 
railways, in tho south-western part of the state, at an 
altitude of 969 feet. It is in the rich lead and zinc 
region of south-western Missouri and south-eastern 
Kansas, and its industries are connected with mining and 
shipping these metals. Population (1880), 1588 ; ( 1 890), 
5043; (1900), 9201, of whom 248 were foreign-born. 

Weber, Wilhelm Eduard (1804-I89i), 

German physicist, was born at Wittenberg on tho 24th 
of October 1804, and was a younger brother of Ernst 
Heinrich Weber of Weber’s Law. He studied at tlio 
University of Halle, where ho took his doctor’s degrtM^ in 
1826 and became extraordinary professor of physics in 
1828. Three years later he removed to Gottingen as 
professor of physics, and remained there till 1837, when 
he was one of the seven professors who were expelled 
from their chairs for protesting against the action of the 
King of Hanover (Duke of Cumberland) in suspending 
the constitution. A {leriod of retirement followed this 
episode, but in 1843 he accepted the chair of physics at 
Leipzig, and six years later returned to Gottingen, where 
ho died on 23rd June 1891. Weber’s name is especially 
known for his work on electrical measurement Until his 
time there was no established system either of stating oj 
measuring electrical quantities ; but he showed, as hia 
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coUeague OaiUB did for magnetic quantities, that it is 
both theoretically and practically possible to define them, 
not by reference to other arbitrary quantities of the same 
kind, but absolutely in terms in which the units of 
length, time, and mass are alone involved. He also 
carried on extensive researches in the theory of magnetism ; 
and it is interesting that in connexion with his observa* 
tions in terrestrial magnetism he not only employed an 
early form of mirror galvanometer, but also, about 1833, 
devised a system of electromagnetic telegraphy, in which 
a distance of some 9000 feet was worked over. In con- 
junction with his elder i)rother he published in 1825 a 
well-known treatise on waves, Die Wellenlelire auf Experi- 
niente gegrUmdet ; and in 1833 ho collaborated with his 
younger brother, the physiologist Eduard Friedrich 
(1806-1871), in an investigation into the mechanism of 
walking. 

Webster. a town of Worcester county, Massa- 
chusetts, U.S.A., situated in the southern part of the 
state. It has an area of 16 square miles of hill and 
vaQey country, interspersed with ponds. It contains 
several villages, the largest of which bears the same 
name as the town, is situated on the French river, and on 
lines of the Boston and Albany, and the New York, New 
Raven, and Hartford railways. It is largely engaged in 
the manufacture of cotton and woollen goods and boots 
and shoes. The town was incorporated in 1832. Popula- 
tion (1880), 5696 ; (1890), 7031 ; (1900), 8804, of whom 
3562 wore foreign-born. 

Wednesbuiy, a municipal (since 1886) and par- 
liamentary borough and market town, in the Handsworth 
parliamentary division of Staffordshire, England, 8 miles 
north-west of Birmingham by rail. An overhead electric 
tramway connects the town with Walsall. The town hall 
was improved in 1891. Adjoining is an art gallery, 
erected in the same year. A drill hall was built in 1893, 
a new fire brigade station in 1899, and an isolation 
hospital in the same year. Stoneware potteries are now 
important ; the neighbourhood furnishes limestone and 
clay. Population (1891), 25,347; (1901), 26,544. 

WelKhinSr Machines. — The theory of weigh- 
ing machines is simple ; but a groat amount of skill and 
ingenuity has been used in constructing them so as to 
(iombine convenience and cheapness with efficiency, and 
this has given rise to an immense variety of forms and to 
a numl)er of practical problems which find no place in the 
gtiueral theory. With few exceptions, weighing machines 
belong to one or other of the following types : — 

Equal-armed balances, which may be divided into 

(1) Scale-beams or balances in which the scale-pans 
are below the beam. 

(2) Counter machines and . balances on the same 

princi})lc, in which the scale-jjans are above the 
l)eam. 

Unequal-armed balances, which may be divided into 

i l) Balances consisting of a single steelyard. 

2) Balances formed by combinations of unequal- 
armed levers and steelyards, such as platform 
machines, weighbridges, drc. 

Spring balances. 

Eqwd-armed Balanees, 

Scale-beams are the most accurate balances, and the 
most generally used. When constructed for purposes of 
extreme accuracy they will turn with the one-miUionth part 
of the load weighed, though to ensure such a result the 
knife-edges and their bearings must Ihj extremely hard | 
(either hardened steel or agate) and worked up with great I 


care. The beam must be provided with a small ball of 
metal which can be screwed up and down a stem on the 
top of the beam for the purpose of accurately adjusting 
the position of the centre of gravity, and there should bo 
a small adjustable weight on a fine screw projecting 
horizontally from one end of the beam for the pur}) 08 e of 
accurately balancing the arms. 




The theory of the scale-hoani is well stated by Weisbach in his 
Mechanics of Machinery and Engineering^ as follows : — In Fie. 1 
p is tbo fulcrum of the balance, S the centre of irravity of the 
beam alone without 
the scales, chains, or 
weights ; A and B the 
points of susi>ensiou 
of the chains. If the 
length of the arms 
AC=BC=:Z, CD=rt, 

SD=s, the angle of 
deviation of the bal- 
ance from the hori- 
zontal = 0, the weight 
of the beam alone = G, the weight on one 8i(h>=:p, that on the 
otlior=P-fZ, and lastly the weight of each scale witli its appur- 
tenances then 



2 


Fig. 1. 


Prom this it is inferred that the deviation, and thcrefoTo the 
sensitiveneHs, of the balance increases with the length of tlio 
beam, and decreases as the distances, a and s, increase ; also, 
that a heavy balance is, ceteris paribus^ less sensitive than a light 
one, and that the Hensitivoness decreases continually the greater 
the w'eight put upon the scales. In order to inerease the 
sensitiveness of a balance, the lino AB joining the points of 
suspension and the centre of gravity of the balance must be 
brought nearer to each other. Finally, if a is made extremely 

small, so that practically tan 0= tho sensitiveness is inde- 

I>eiidcnt of the amount wefghed by tho balance. Weishaiih also 
shows that if is tho moment of inertia of tho beam, tho 
time, Z, of a vibration of the balance is 






(F“+’Q) 

^{‘2(P + Q*).a’+G5} 


This shows that the time of a vibration increases as P, Q, and 
I increase, and as a and s diminish. Therefore with equal 
weights a balance vibratos more slowly tho more sensitive it is, 
and therefore weighing by a sensitive nalanoe is a slower process 
than with a less sensitive one. 

The conditions which iiiiist he fulfilled by a scale-beam in 
proper adjustment are (1) The beam must take up a horizontal 
]>i)8ition when the weights in the two scale- pans are equal, from 
nothing to the full weighing capacity of Llie machine. (2) The 
beam must take up a definite positiun of equilibrium ff^r a given 
small diifereuce of weight in tlie scale- pans. Thu sensitiveness, 
i,e.j the angle of deviation of the beam from tlie horizontal after 
it has come to rest, duo to a given small diiference of weight in 
tho scale- pans, should bo such as is suited to tlm purposes for 
which tho balance is intended. Bearing in mind that with 
ordinary trade balances there is always a possibility of the seale- 
pans and chains getting interchanged, tlicsc conditions require : 
(a) That the beam without tho scale-pans and chains must' be 
equally balanced and horizon btl ; (b) tliat the two scale - pans 
vnth their chains must be of equal weight ; (c) that the arms of 
the beam must be exactly equal in length ; i.c., the line joining 
the end knife-edges must bo exactly bisected by a lino drawn 
perpendicular to it from tlie fulcrum knife-edge. By testing the 
beam with the scale-pans attached and equal weiglils in the pami, 
and noting carefully the position which it takes uj) ; and then 
intoi changing tlie scale-pans, Ac., and again noting the position 
which the beam takes up, a correct inference can be drawn as 
to the cause.s of error ; and if after slightly altcrinf^ or adjusting 
the knife-edges and scale-pans in tho direction indicated by the 
experiment, the operation is repeated, any required degree of 
accuracy may be obtai ned by successi vo approximations. Th e chief 
reason for testing balances with weights in the scale- pans rather 
than with the scale iians empty, is that the balance flight be un- 
stable with tho weignts though stable without them. This is not 
an unfrequont occurrence, and arises from the tendency on the 
part of manufacturers to make balances so extremely sensitive 
that they are on the verge of instability. In Fig. 2 let ABCD 
be tho beam of a scale-beam, Z the fulcrum knife-edge, and 
X, Y the knife-edges on which the scales are hung. In order 
to ensure a high degree of sensitiveness, balances are sometimes 
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constructed so that Z is slightly below the line joining X and 
Y, and is only slightly above H, the centre of gravity of the 
beam with the soulo-pans and chains attached. The addition of 



weiglits in the scales will have the effect of raising the j)oint H 
till it gets above Z, and the balance, becoming unstable, will turn 
till it is brought up by a stop of some kind. 

Fur the weighing of very small quantities with balances of 
great delicacy, the tbllowiiig method is adopted : — If the balance 
be in perfect adjustment, and I be the length of each arm, and 
«? a very minute difference of the weights in the two scale-pans, 
by which the beam is deflected from the horizontal by a very 
small angle 0, it can easily be shown that tan 0, or varies as 
wxl. Therefore the angle of deflection which would be produced 

by a grain weight hung at the distance (for example) from the 

centre is the same as would be produced by 'i\)th of a ^ain in the 
scale- {Niu at the distance I, Therefore by ^aduating the top 
of the beam and shifting a rider grain weight till the beam is 
horizontal, it is easy to ascertain the small difference of weight in 
the scale-pans whicli caused the deflection to the lUth or yuVvi'h 
part of a ^ain without using a weight smaller than a grain. 

With such delicate machines as scale-beams, the fitting of the 
knifo-odgus is of great importance. In ordinary trade baiancos a 
triangular piece of hard steel, with a finely-ground edge, is driven 
through a triangular hoh) in the beam and jammed tight. This 
forms the knife-edge, and the scale-jiaiis are hung from the two 
projecting ends of the piece of steel. Similarly the two projecting 
ends of tno central piece of steel which forms the fulcrum take 
bearing on two cheeks of the stand, between which the beam 
sways. It is clear that errors will arise if the pieces of steel are 
not truly porpcudicular to the plane of the beam, and the adjust- 
ment for great accuracy would bo very tedious. Therefore for 
balanooH of precision the end knife-edges are fixed on the top of 
the beam so as to present a continuous unbroken knife-edge, and 
the fulenim knifo-odgo is also made continuous, the beam being 
cored out or out away to admit of the introduction of the stand 
bearing. With this arrangement the knife-edges can be easily 
adjusted and examined, and the system is now rajiidly extending 
to the bettiT class of trade balances. 

The knife-edges of weighing machines are the parts that W’ear 
out soonest, but very little is known about them exjMiri- 
mont'illy, and the knife-edges made by different makers vary 
extremely in their angles. Those made by sonie of the best 
makers fur the most delicate machines are formed to an angle of 
about 80'’ between the sides, with the finished edge ground to an 
angle varying from 11 O'* to ViO”. The following may lie taken as 
tiia maximum loads per inch of acting or oliicient knife-edge 
allowed by the best makers : 

(1) For scale-beams of the highest accuracy — From 4 It) per iiioh 
for a machine of 4 Ih cajuicity, to 25 It) i)cr inch for a 
machine of 80 lb oai>ae.ity. 

(2) For ordinary trade scale-beams, counter machines, and dead- 
weight machines — From 20 It) per inch for a machine of 
7 lb caiMfccity, to 600 lb per inch for a machine of 4 

, oa])acity. 

. (8) For platform machines and weighbridges — From 120 lb |)er 
« inch fur a machine of 4 cwt. cajiacity, to 1 ton per inch for a 

j^jh^hine of 26 tons capacity. 

!jhi6 sensitiveness of scale-beams depends entirely npon the 
skill and care used in their construction. With balances of 
the highest precision it may be as liigh as xirnlinrv of the load 
weighetl, while witli trade balances when new it would be 
About vtfSir <>1* the load. 

In Kmery 's testing machine there are no knife-edges, but their 
function is performed by thin steel plates, which are forced under 
a very heavy pressure into slots formed in the parts that are to be 
connected, so that the parts are united by the plate. In this 
case there is no fViction and no sensible vrear, so that very great 
pernianoncy of condition and constancy of action might be 
expected. But the resistance to bending of the steel plates 
would render this arrangement unsuitable for scale-beams, in 
which the movement is large. In some respects it would appear 
to be ver^r suitable for weighbridges, in which the movement of 
the lever is very small, but for general oonvenieuoe of adjustment 
the knife-edges apf)ear preferable. 


and the beam above. They are usuaBy made with two 
beams, each with its three knife-ed^, rigidly tied to- 
gether or cast in one piece and some distance apart, so that 
the scale-pans being carried on two knife-edges, each is 
prevented from tipping over sideways. To prevent them 
from'tipping over in the direction of the beams a vertical 
leg is rigidly fastened to the under side of each pan, the 
lower end of which is loosely secured by a horizontal stay 
to a pin in the middle of the frame. In using these 
machines there is seldom any question of determining the 
weight to any great nicety, and rapid action is generally of 
high importance. Hence they are very commonly made 
unstable, or “ accelerating,” t.c., they are construct^ with 
the fulcrum knife-edges lower than the line joining the 
end knife-edges, and they are arranged so that the b^m is 
horizontal when the stop of the weights-pan is hard down 
on its bearings. This arrangement is well adapted for 
weighing out jmrcels of goods of a definite weighty though 
not for ascertaining the correct weight of a given artick*. 
For the latter purpose machines are used of which the 
beams are made stable, or “vibrating,” by constructing 
them w-ith the fulcrum knife-edges above the line joining 
the end knife-edges. 

** Accolorating” machines can be used to the advantage of the 
vendor in two ways. Firstly, in using them to determine the 
weight of a given article. For with unstable balances, althoiigli 
the smallest excess of weight in the goods-pan will cause it to 
descend till it is brought up by its stop, yet being in this position, 
a very much greater weight than tlie difference which brought it 
there will bo required in the weights-pan to enable it to nioiint 
again. If W bo the weight in each pan wdion the goods-j)an 
commenced to sink, I the length of each arm, m the distann* 
of the fulcrum below the lino joining the end knife-edges, and 

the angle at the fulcrum which defines the range of sway of 
the beam, it can easily bo shown that tv, the additional weight 
required in the weights-pan to enable the goods-pan to rise from 

its stop, is given by the equation tv=sW So that if, 

for exam])le, a fishmonger uses such a machine to ascertain the 
weight or a piece of fish which he places in the goods-pan, and 
thereby denrossos it down upon its stop, and tlien idoces weights 
in the weignts-i)an till the goods-pan rises, the customer is cliargcd 
for more than the real weight of the fish. Secondly, in using them 
out of level, with the goods end of the machine lower than tin; 
weights end. If 0 be the angle of tilt of the machine, and 
the other symbols bu as before, it may be shown that tlic 
additional weight, w, which is needed in the weights -])aT) U> 
enable the goods-pan to rise off its stop, is given by the equation 

toss'W • When 0 is negative, as it is when the 

goods end of the machine is lower than the weights end, the 
value of w may be very appreciable. With “ vibrating ” machines 
the value of m is in general so extremely small that w is of no 
practical im})ortance in either of the above cases. 

If a counter machine be made with a largo flat goods-pan, as in 
Fig. 3, an error may be caused by placing the goods eccentrically 



Fig. 3. 


Counter machines have an advantage over scale- 
beams in not being encumbered \rith suspension chains 
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of F is to cause the end of the beam to descend, as if 
nnder the action of an additional weight, at F such that 

The condition that must exist in order that the balance may 
weigh correctly for all positions of the weight W is or 

tan^- - j ; ^ adjusted parallel to 

the line joining the points A and C. From the equation for w, 
it is seen that the larger h is the smaller w will be. There- 
fore for the larger counter machines, where it is not convenient 
to have the scale-pans raised high above the counter, and for 
dead-weight'* machines on.4he same principle, where it is not 
convenient to have the scale-pans raised high above the floor, there is 



Fig. 4. 

an advantage in adopting the * * inverted counter machine " arrange- 
nient (Fig. 4), because the vertical log can bo produced upwards as 
high as is required. This arrangement is very common. As will 
be readily understood from the construction of tho machines, there 
is more triction in counter machines than in scale-beams. The 
sensitiveness ” error allowed by the Board of Trade for counter 
machines is five times as ^eat as that allowed for scale-beams. 

The torsion balance made by the United States Torsion Balance 
and Scale Company of New York is a counter machine made with- 
out knife-edges, and is very sensitive. It is constructed with two 
similar beams, one above the other, w'hich arc coupled together 
at tho ends to form a parallel motion for carrying the pans up- 
right. Tho coupling is effected by firmly clamping the ends of 

tho beams u]ion the top and 
bottom respectively of a loop of 
watch -snriiig, which is tigntly 
stretchea round the casting carry- 
ing the pan, as is shown in the 
end view in Fig. 5. At their 
middles tho beams are similarly 
clamped upon the top and bottom 
of a loop of watch-spring which 
is tightly stretched rouna a cast- 
ing which is bolted upon the bed- 
plate. When tho Ga.se which 
holds the machine is adjusted 
horizontally by moans of its foot- 
screws, and tho weights in tho 
pans are equal, the beams re- 
main perfectly horizontal; but 
with the slightest difference of 
^jeight in the pans the beams are tilted, and the elastic resistance 
<>f the springs to torsion allows the beams to take up a definite 
l>08ition of ^uilibrium. The lower beam carries on a saddle a 
scale which is raised nearly to tho top of tho glass cose in which 
the machine is enclosed, and as the beams sway this scale plays 
past a scratch on the glass, which is so placed that when the 
zero point on the scale coincides with the scratch the beams are 
nonzontaL With proper care this machine should be very per- 
«»anent in its aotiom 


MACHINES 

Utiequal-armed Balawes. 

Steelyar^ are simple, trustworthy, and durable, but 
unless special contrivances are introduced for ascertaining 
the position of the travelling poise with very great accuracy, 
there will be a little uncertainty as to the reading, and 
therefore steelyards arc not in general so accurate as scale- 
beams. When carefully nicked they are well ada]>ted for 
weighing out definite quantities of goods, such as 1 lb, 
2 Ib, Ac., as in such cas(is there is no question of estima- 
tion. The ordinary way of using a steelyard is to bring 
it into a horizontal position by means of Jiiovable weights, 
and to infer the amount of the load from the positions of 
these. But it is sometimes convenient to use a fixed weight 
on the long arm, and to infer the amount of the loud from 
the |x>8ition of the steelyard. Tho rule for graduation is 
very simple. The simplest form is that which has a single 
travelling poise. The more elaborate ones are made either 
with a heavy travelling poise to measure tho bulk of the 
load with a light travelling jxiise for the remainder, or else 
with a knife-edge at the end of the steelyard, on which 
loose weights are hung to measure the bulk of the load, 
the remainder l)eing meii8un‘d with a liglit travelling 
poise. Tho advantage of tlio first arrangement is that the 
weights on tho steelyard are always the sanu*, and incon- 
sistencies of indicjition arc avoided, while in tlm second 
arrangement the loose weiglits are lighter and handier, 
though they must Ix) very accurate and consistent among 
themselves, or the error will bo considerable, })y reason of 
the great leverage they exert. 

Steelyards, like other wtsigliing machines, will bo “accelerat- 
ing,” or “vibrating” according to the arrangement of the knife- 
edges. In Fig. 6 lot Z bo the fulcrum kuife-edgo, X the knife- 
edge on which tho load K is hung, and H tho contro of gravity 
of tho weights to the right of Z, viz., tho weight, W, of tho 
stoolyord acting at its centre of gravity, 0, tho travelling poise, 
P, acting at M, and the weights, Q, hung on the knifo-edgo at 
Y. Then if Z bo below tlu^ lino joining X and H, tho Btoelyard 
'will be “ aco-elcrating ” ; with the smallest excess of moment 
on tho left-hand side of tho fuloruin, the end C of the steelyard 
will rise with accelerating velocity till it is brought up by a stop 



of some sort ; and with tho smallest excess of moment on the 
right-hand side of tlie fulcrum, the end C of the steelyard will 
drop, and will descend with accelerating velocity till it is brought 
up by a similar stop. If Z be above th(» line XII, tho steelyard 
is “vibrating” ; it will sway or vibrate up and clown, ulti- 
mately coming to rest in its pcwitioii of equilihriuni. Stoclyardsi 
again, are frequently arrangea as counter machinos, having a •CO(>j[> 
or pan resting on a pair of knife-edges at live short end, whifib is 
prevented from tipping over by a stay arrangement similar tol^at 
of other counter macliines. 

Steelyards are largely used in machines for the automatic 
weighing out of granular auhstances. Tho jirincijile is as 
follows:— The weighing is cilccted by a steelyard with u 
sliding jK)iso which is set to weigh a definite weight of the 
material, say 1 lb. A nan is carri^ on tho knife-edges at tho 
short end, and is kept from tii»T»ing over by stays. A packet is 
placed on the pan to receive tiie material irom the shoot of a 
hopper. A rod, connected at its lower end with the steelyard, 
carries at its upper end a horizontal dividing knife, which cuts 
off the flow from the shoot when the stoelyara kicks. When the 
filled packet is removed, the steelyard n*sunu*s its original fiosi- 
tion, and the filling gfH$s on automatically. 

The automatic personal weighing machine found al'most railway 
stations operates oy means of a steelyard carrying a fixed weight on 
its long arm, the load on the i>latform being inferred from the posi- 
tion of the steelyard. In Fig. 7 the weight on the platform is trans- 
ferred by lovers to the vertical steel band. A, which is’wrap^Kjd round 
an arbor on the axle of the disc-wheel, B, to which is rigidly 
attached the toothed segment, C. The weight, D, is rigidly 

S. IX. — loi 



Fig. 6. 
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attached to the axle of the wheel, B, and the counterbalance, E, 
is hung from the wheel, B, by means of a cord wrapped round it. 
When the pull of the band, A, comes upon the wheel, B, it 
revolves through a certain angle in the direction of the arrow 
until the three forces, viz., the pull of A, the weight, D, and 
the counterbalance, £, arc in ccjuilibrium. The toothed segment, 
G, actuates the pinion, F, which carries the linger, G, and this 
finger remains fixed in position so long as the {lerson is standing 
on the platform. If now a small weight, as a penny, bo iiassed 
through the slot, H, it falls into the small box, 1, and causes the 

lever, J, to turn ; the 
lover, J, which turns 
in friction wheels at 

K, and is counter- 
balanced at 0, carries 
a toothed segment, 

L, which actuates a 
small pinion on the 
same axle as F, and 
is free to turn on 
that axle by a sleeve. 
This small pinion 
carries a finger, M, 
which is arranged to 
catch against the 
finger, G, when 
moved up to it. Con- 
sequently as the lever 
J, turns, the finger, 

M, revolves, anti is 
stopped when it 
reaches G. The sleo vo 
of the pinion which 
carries M also carries 
the dial finger, and if 
the dial is properly 
graduated its finger 
will indicate the 
weight. The box, I, 
has a hinged bottom 
with a ])rojcoting 
click finger which, as 

1^*K- the box descends, 

plays idly over the 

staves of a ladiler arc. W^’lien the weight is removed from the 
platform, the counterbalance, E, causes the finger, G, to run back 
to its zero ])osition, carrying with it the fingta*, M, and causing 
the click finger of the box, 1, to trip open the bottom of the box 
and let the penny fall out. The lover, J, regains its zero {K>si- 
tioii, and all is ready for another weighing. Since so small a 
weight as a penny has to move the lever, J, together with the 
dial finger, &o., evident that the workmanship must be good 
and the friction kept very low by means of friction wheels. 

Some of the largest and most accurate steolvards are those 
made for testing machines for tearing and cruslung samples of 
metals and other materials. They are soinetime.s made with a 
.sliding poise weigliing 1 ton, which has a run of 200 inches, and 
the steelyard can exert a juiU of 100 tons. 

Balances are frequently used as counting machines, when the 
articles to be counted are all of the same weight or nearly so, and 
this method is both quick and accurate. They are also used as 
trade computing machines, as in the ttase of the machine made by 
the Computing Scale Cum})any, Dayton, Ohio, U.S.A. In this 
machine the goods to be jiricea are placed on the platfonu of a 
small platform machine whose steelyard is adjusted to balance 
exactly the weight of the platform, levers, and connexions. The 
rod which transmits the pull of the long body lever of the plat- 
form machine to the kniio-edgo at the end of the short arm of 
the steelyard is continued upwards, and by a simple mechanical 
arrangement transmits to an upper sUelyard any additional pull 
of tlie long body lever due to tiie weight of goods placed on the 
platform. This upper steelyard is arranged as in Fig. 8, where A 



Fig. 8 


is the |K>int where the pull of the long body lever due to the 
weight of the goods on the platform comes upon the steelyard ; 
0 is the fulcrum of the steelyard, which with the steelyara can 
be slid to and fro on the frame of the machine ; and Qua poise 



which can be slid along the upper bar of the steelyard. The 
steelyard is exactly in balance when there is no weight on the 
platmrm and Q is at the zero end of its run, at 0 . Suppose that 

the weight of the goods on the platform is (p) Ib, and that -th 

of this weight is transmitted by the long body lever to the point 

A, so that - lb is the pull at A. Let the lower bar of the steel- 
n 


yard be graduated in equal divisions of length, d, each of which 
represents one f>enny, so that the distance CA^gxd represoiitu 
q jHinoe. Then the number pxq represents the total value of 
the goods on the platform. If Q lb be the weight of the poise 
Q, the position of Q when the steelyard is exactly in balance in 

given by the equation - x flf* < 2 =Q x OQ, or OQ=p x 9- x ^ . If 
therefore the upper bar bo graduated in divisions, each of which 


is ~ , the indication of the poise Q, viz., x ^ graduations, gives 

correctly the value of the goods. Thus to ascertain the value of 
goods on the platform of unknown weight at a given price per lb, 
it is only nocessaiy to slide the steelyard till the weight acts at 
the division which represents the price per lb, and then to move 
the jHiise Q till the steelyard is in balance ; the number of the 
division which defines the position of the poise Q will indicate 
the sum to be paid for the goods. When the load on the platform 
is large, so that the value of the goods may be considerable, it is 
convonient to measure the larger part of the value by loose 
weights which, when hung at the end of the steelyard, represent 
each a certain money value, and the balance of the value is 
dotormiued by the sliding poise Q. 


In the machines commonly used to weigh loads exceed- 
ing 2 cwt. the power is applied at the end of the long arm 
of the steelyard and multiplied by levers from 100 to 
600 times, so that the weights used are small and liandy. 
The load is received ujion four knifcH^dges, so that on the 
average each knife-edge receives only one-fourth of the 
load, and, as will be seen, it is immaterial whether tlici load 
is receiv(*d equally by the four knife-edges or not, wliich 
is essential to the useful application of these machines. 


In Fig. 0 AB is the steelyard. The platform and the load u]»oii 
it are carried on four knife-edges, two of which, a?| and arc 
shown, and the load is transferred to the steelyard by the two 



Pig. 9. 


levers shown, the upper one CD being known as the ‘‘ long body, 
and the lower one Ei'es the “short body.” If ZiXj=Zgpi^t aiul 
then the leverage of any portion of the load ai)plied 
X2 will be the same as the leverage of any part of the load applu'il 
at asi, and the pressure produced at Pi will be the same for equal 
])ortioDS of the load, wiiother they were originally appUe^l at 
or jZo. Platform machines, like steelyards, may be arranged oitner 
on the “accelerating” i>rinciple or on the “vibrating” principh- 
If in Fig, 9 gi bo the centre of gravity of the long body CD, ami 
hi be the centre of gravity of the three vertical forces acting down- 
wards at the points I, and considered as weights collected 
at those points ; then if Aj be above the line it can be shown 
that this arrangement of the knife-edges of CD. favours tne 
“ acceleration ” principle, and is suited to act with and assist an 
“accelerating” steelyard, and similarly if the point he aw>vo 
the line z^2 in the case of the short body EF. If the knife-edges 
be placed so that and are below the lines <61^1 and 
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TeaoeotiTdy, the arrangement will favour the “ vibration ’* prin- 
ciow^and w suited to act with and assist a “vibrating" steelyard. 

It is ve>7 important that platform machines should be truly 
level. With accelerating machines a small amount of tilt in any 





Fig. 10. 

^^irrcii jn considerably affects the accuracy of the weighing, and 
^’hoii the amount of tilt is consifierable the action may be changed, 
80 that a machine which was intended to act as an accelerating 
JJiaeliine acts like a vibrating one. Vibrating machines are only 
affected by being out of level in comiiarison with accelerat- 
niachines, and in this matter they have a distinct advantage. 
”hen a platform machine is in true adjustment^ and the loose 


weights which are intended to be hung at the end of the steel- 
yard are correct and consistent among themselves, a good and new 
machine, whose capacity is 4 cwt., should not show a greater error 
than 4 oz. when fully loaded. Platform machines are slightly 
affected by changes of temperature, lu some cases they are made 
“ self-recording " by the following arrangement ; — The steelyard is 
provided with a largo and a siiiali travelling |;)oise. £acli of these 
poises carries a horizontal strip of metal, which is graduated and 
marked with raised figures corresponding to tliose on the stetdyard 
itself. Tliese strips pass under a strong punching lever arranged 
on the frame of the machine. A card prc[)ared for the pur][)osc is 
introduced through a slit in the frame between the jmnch and the 
strips. When the poises have been adjusted to weigh a load on 
the platform the puneli is operated by a strong pull, and the im- 
pression of the raised figures is left on the caro. Thus the weight 
IS recorded without reading the positions of the poises. In aiiotncr 
arrangement the sclf-n^cordiiig parts are entirely enclosed in the 
travelling poise itself. 

Fig. 10 snows the ordinary arrangement of tlio iwirts of a j>lat- 
fonn machine, but there are many types which dilfcr greatly in 
detail though not in priiicijde. 

When the goods to be weighed are very heavy, portable weigh- 
bridges or platform machines are iua]>|)liC!iblo and it is necessary 
to erect the weighbridge on a .solid Ibuiidatiou. Some \\oigh- 
bridges are arranged in a manner similar to lliat of the. platform 
machines already described, but having the long body lover 
turned askew, so that the end of it j)rojects eonsiileruhly beyond 
the side of the weighbridge easing, and tlio pillar and steelyard 
which receive its pull ar>i clear of the waggon on the jdallbrm. 
In another arrangement two similar triangul;ir levers tak<; htwiring 
on opjiosite sides of an intermediate lever whieh eommunicules 
their pressures to the steelyai'd ; this is a very sound and simple 
arrangement for ordinary long weighbridges. Lastly, ivhen the 
vreighbridge is very long — and they are sometimes made 40 feet 
long, and are arranged to weigh np to 100 tons or more— it in 
praetically composeef of two platform machines end to end, each 
liaving its four knife-edges to receive the load, and the two long 
bodies take bearing on the opposite sides of an intermediate 



Fig. n. 


horizontal lever, the end of which is eonneeted with the bteel- 
yard. When skilfully made tliey are very accurate and durable. 

A useful application of weighbridges i.s to ascertain the e.\act 
weights on tlie .separate wheels of locomotive engines, so that they 
may be properly adjusted. For this purpose a number ol separate 
weighbridge.s of simple construction are erected, one lor each v, heel 
of tiie engine, with their running surfaces in exactly the same 
horizontal plane. The engine is moved on to them, and the. 
pressures of all the wheels are taken simultaneously, each by its 

own weighbridge. i- r 

There are many kinds of weighing machines depending for 
their action on combinations *>f levers, and arranged to meet 
snocial requirements. Sucli are coal iilatfonii machines for woigh- 
iiig out coal in sacks, the lovers of whicli are uiTanged a.s in the 
ordinary platform inarhincs, but for liie sake of compactness the 
steelyard is returned back over tlio long body, and when loaded 
with the proper weight indicates the correct weight of the coal in 
I lie sack by its end kicking up. Crane macbines are used to 
Aveigh gooiis as they are hoisted by a crane ; the lever arrange- 
ment is shown in Kig. 11. . ,1 , i 1 f 

A crane machine of peculiar construction, well ada])ted for 
weichiiiff heavy loads, and extremely simple and compact, which 
does not properly come under any of the heads under which 
the machines have been cla.s.sific*d, is tlie hydrostatic weighing 
machine. This machine is constructed with an oi>eii top cylinder, 
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* atirrup atrap being provided by which it may be suspended from 
a crane* The cylinder, which is filled with oil or other liquid^ is 
fitted with a piston having a piston-rod passing downwards and 
terminating in an attachment tor the goods to ne weighed. As 
the goods are lifted by the crano the whole of their weight is 
taken by the liquid in the cylinder, and the pressure on the 
liquid, as indicated by a pressure ^uge, gives the weight. The 
gauge has a plain dial, marked off to indications mven by the 
application of standard tons and cwts. ; it could probably be read 
to about per cent, of the load weighed. 

Spring Balances^ 

For many purposes spring Imlances are the most con- 
venient of all weighing machines. They depend upon 
the extension of one or more spiral springs, and as 
this is proportional to the weight the graduation is 
very simple. The springs in general are accurate and 
uniform in their action, but as their range is necessarily 
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limited it is often convenient to indicate the extension 
(and consequently the load) by means of a small rack and 
pinion whi^ give motion to an index on a dial plate. 
Thus the correctness of the indications depends upon the 
condition of tiie rackwork and upon the friction, which 
vary with the wear, and although the errors would not lx; 
large for the purposes for which such machines are gen(>- 
rally used, yet for satisfactory working they need to be 
test^ with standard weights from time to time. The 
springs are also affected by temperature. 

Authorities. — Julius Wxisbacb. MeeJm/vkB of Machinery 
and Engineering, London, 1848. — Ernest Bkauer. Die Kon- 
struktion det Waage, Weimar, 1887. — H. J. Chaney. Our 
Weights and Measures, Loudon, 1897. — Airy on “Weighinj* 
Machines,** Froe, Inst, C,E,^ vol. cviii. — W. H. Brothers on 
“Weighing Machinery,” Trans, i^oc. Engineers, vol. for 1890. 

(w. Ay.) 
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T his subject may be most conveniently considered 
under tliree aspects — I. Scientific ; 11. Historical ; 
and HI. Commercial. 

I. Scientific. 

1. Units, — In the United Kingdom two systems of 
weights and measures are now recognized — the imperial 
and the metric. The fundamental units of tliose sys- 
tems are — of length, tlio yard and metre; and of mass, 
the pound and kilogram. The units of the im|)orial 
system have l»oen referred to in an earlier volume of 
this work {Eney, Brit,, vol. xxiv. pp. 478-79). Of the 
metric units international definitions have lx)en stated as 
follows ; — 

(a) The unit of volume for determinations of a high 
degree of accuracy is the volume cwcupiod by the mass 
of 1 kilogram of pure water at its maximum density and 
under the normal atmospheric jiressure ; this volume is 
called litre. 

(b) In determinations of volume wliich do not admit of 
a high degree Qf accuracy the cubic decimetre can be taken 
os equivalent to the litre ; and in these determinations 
expressions of volumes based on the cube of the unit of 
linear measure can bo substituted for expressions based on 
the litre as defined above. 

(c) The kilogram is the unit of mass ; it is equal to the 
mass of the international prototype of the kilogram.^ 

(d) The term “weight” denotes a magnitude of the 
same nature as a force ; the weight of a body is the pro- 
duct of the mass of the body by the acceleration of gravity ; 
in particular, the normal weight of a body is the pnxiuct 
of the mass of the body by the normal acceleration of 
gravity. The number adopted for the value of the normal 

cin 

acceleration of gravity is 980*965^^- 

2. Standards. — ^The metre {metre-Ortraits) is representeil 
by the distance marked by two tine lines on an iridio- 
platinum bar = C.) deposited with the Standards 

Department. This metre (in.) is the only unit of metric 
extension by which all other metric measures of extension 
— whether linear, superficial, or solid — are ascertained. 

The kilogram (kg.) is represented by an iridio-platinum 
standard weight, of cylindrical form, by which all other 
metric weights, and all measures having reference to 
metric weight, are ascertained in the United Kingdom. 


> Troisihne Confirefnee QMralt des Poida et Mesures, Fans, 1901. 
— Metric Units Com, Boy. Soc, 1898. 
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From the above four units are derived all other weiglits 
and measures (W. and M.) of the two systems. 

The gallon is the standard measure of capacity in tln' 
imperial system as well for liquids as for dry goods. 

In the United Kingdom the metric standard of capacity 
is the litre, represented (Order in Council, 19th May 
1890) by the capacity of a hollow cylindrical brass measure 
whose internal diameter is equal to one-half its height, and 
which at 0“ C., when filled to the brim, contains one kg. (»f 
distilled water of tlio temperature of 4“ C., under an atin**- 
sphoric pressure equal to 760 millimetres at 0“ C. at sim 
level and latitude 45® ; the weighing being made in aii, 
but reduced by calculation to a vacuum. In such defini- 
tion an attempt has been made to avoid former confusion 
of expression as to capacity, cubic measure, and volunu' ; 
the litre being recognized as a measure of capacity hf)ld- 
ing a given weight of water. 

For the equivalent of the litre in terms of the gallon, 
vide III. Coninwrnal. 

In the measurement of the cubic inch it has now beoii 
found that 2 the specific mass of the cubic inch of distilled 
water freed from air, and weighed in air against 
weights (A = 8*1 3), at the temperature of 62“ F,, and 
under an atmospheric pressure equal to 30 inches (at 
32* F.), is equal to 262 ‘297 grains weight of water at it> 
maximum density (4* C.). Hence a cubic foot of wat<‘r 
1 would weigh 62*28 1 lb avoir., and not 62*321 fl) as at 
jiresent legally taken. 

For the sjx)cific moss of the cubic decimetre of water at 
4® C., under an atmospheric pressure equal to 760 mm., 
Dr Guillaume and Dr Chappuis of the Comit(^ lnt«i- 
national des Poids et Mesures at Paris (C.I.P.M.) ha'<* 
obtained 0*9999707 kg.,® which has been accepted by lla- 
committee. 

The two standards, the cubic inch and the cubic 
metre, may not be strictly comparable owing to a differemr 
in the normal temperature (Centigrade and Fahrenbcit 
scales) of the two units of extension, 3ie metro and the yard. 

For the weight of the cubic decimetre of water, 
deduced from the experiments made in London in 
as to the weight of the cubic inch of water, Professor 
D. Mendelecff {Proc, Boy. Soe,, 1895) has obtained tla‘ 
following result^ which have been adopted in legislative 
enactments in the United Kingdom : — 


a Phil. Trans. Bxry. Soc., 1892; and Proc. Bay. Soc,. 
p. 143. . . 

* Proc. Verb. Com, Intern, des Poids et Mesures. 1900, p- ^ ' 
Congr^ International de Physique reuni k Paris en 1900. 
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Weight of Water in vaeuo. 

] me 

iTharmorneter Scale. 

Of a Cubic 

Of a Cubic 

Of a Cubic 

r _ . 


Reeiineti'C in 

Inch in 

Inch in 

i 

F. 

Grammes. 

Grains. 

Russian Dolls. 

! 0" 

82'’*0 

999*716 

252*821 

868-686 

1 4 

89*2 

899-847 

252*864 

868-784 

If) 

69*0 

998*979 

262*636 

868-411 

' I6§ 

62-0 

998*716 

262*668 

868-316 

20 

68-0 

998*082 

262*407 1 

368-083 


Ih lliis no account is taken of the coiupi'cssibility of water — that 
is to say, it is supposed that^^lie water is under a iiressuro of one 
atiuospliere. The weight of a cubic decimetre of water macln^s 
1000 grammes under a pressure of four atmoa}iheres ; but in. 
ratuiOf at all temperatures, the weight of water is less than u 
kilogram. 

3. Natimal Standards . — National standards of length 
an* not legally now referred to natural standards or to 
p}]y.sical constants,^ but it has been shown by Professor 
A. A. Michelson that a standard of length might be 


Section of bar. Section at a a\ 


f ? 

O O I 

Kkj 1. — Present linimrial Standard Yard, 1844. 

1'otal length of bronae bar, 88 inches : dUtance a a\ 80 inches, or the imperial 
yard ; a a\ wells sunk to the mid-depth of the bar, at the bottom of each 
(if which is inserted a gold stud, having the defining line of the yard 
engraved on it 


restored, if necessary, by reference to the measurement 
of wave-lengths of light. Preliminary experiments liave 
given results correct to ±0*5 micron, and it appears 
probaldo that by further exiieriments, results correct 
to ±0*l/i may be obtained. 

Tliat is to say, the metre 
might be re-determined or re- 
stored as to its length within 
one ten-millionth part, by 
reference to, 1553163*5 
wave-lengths of the red ray 
of the spectrum of cadmium, 
ill air at 15* C. and 760 
min. 



Tn all countries the na- 
tional standards of weights 
and measures are in the cus- 
tody of the State, or of some 
autliority administering the 
government of the country. 
The standards of the British 
l^ni])ire, so far as they relate^, 
to the imperial and metric 
systems, are in the custody 
of the Board of Trade. 
Scientific research is not, of 
<ourHe, bound by official 
^^tandards. 



Fjo. 2. — Imperial Standard 
Pound, 1844. 

Platinum pound avuirdupoii, of 
cylindrical form, with groove at 
a for lifting the weight. 


For the care of these na- 
tional standards the Stan- 
<lards Department was developed, under the direction of a 
Boyal Commission ^ (of which the late Mr H. W. Chisholm 


Valmt du A. A. Micheleon, Paim 1894 ; f/ntfo, Everett, 

! gjjtrations of G.G.S. System ; UniJlm et EtiHons, Guillaume, Paris, 
TQn? ’ Numerical Tables, 1892 ; Metric Equivalent Cards, 

^^ 01 ; Dictionary of Metric MeamreSt L. dark, 1891 ; Glazebrook 
Shaw*8 1901. 

Report Standards Commission, 1870. 
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was a leading member), to conduct all comparisons and 
otlier operations witli reference to weights and measures 
in aid of scientific research or otherwise, which it may be 
the duty of tlie State to undertake. Similar standardizing 
of][ice.s are established at Berlin, St Petersburg, Paris, 
Vienna, Home, Madrid, Lisbon, Brussels, Bucharest, ami 
Constantinople, as well as at Washington, Ottaw*a, Mel- 
bourne, and Sydney. In India the standards are kc]>t 
at the branch mints of (.-alcuita and Bombay. Verified 
“ Parliamentary Copies ” of the imi)erial standard are 
])laced at tlie lioyal Mint, Avith the Royal Society, at tlie 
Royal O]>servatory, and in the Westminster Pala<!e. 

The forms of the four ))rimary staiidaids representing 
the four units of (extension and mass, alreaily referred to 
(see Evey. Brit., vol. xxiv. 
p. 480), are shown in Figs. 

1 to 4. 

A secondary standard 
measun; for dry goods is 
the bushel of 1824, con- 
taining 8 im]>erial gallons, 
represented by a hollow 
bronze cy 1 inder Jiavi 1 1 g 
a plane bfisi?, its internal 
diatneter being double its 
dejdh. 

The imperial standard 
mojisure of ca]»acity is a 
hollow cylindm* (Fig. 5) 
made of brass, with a 
plane bas(5, of etpuil height 
and diameter; Avhich when 
filled to the brim, a-* de- 
tcTinined by a jdanc glass 
disc, contains 10 lb weight 
of Avater at f-62“ F.B. 

= 30 inches, Aveighed in 
air against brass w'eigiits. 



4. Atmospheric I^rcssurc^ and 
Materials . — In tlie verilicatjon 
of a precise standard ol‘ lengtli 
there may be taken into ac- 
count the influence of the 
variation of atmospheric pres- 
Hui-e. Taking the. rang«*. of the 
barometer in (Jreai Britain 
from 28 to 31 inches, giving 
a difference of 3 inches (78 
millimetres), wliieh denotes 
tt variation of 103 gi-ammes 
per square centimetre in the 
pressure of the atmoHj>liere, 
the change caused thereby in 
the length of a wtanclarn of 
linear meoBuremeni would ai 


Fi(i. 3. — National Standard 
Metre, 1897. 

Iridio-plutiuuui bar uf I'lcsca svetion 
as shown si A. Tlie two niic.ro- 
scopie lines arS cMiKiaved on the 
measuriiiR axis of the bar at 5, one 
near to each end of the bar. Tlie 
standard metre (mbtre-u^truitti) wss 
supplemented by tbe delivery to 
Great lirltaiii, in 18V8, of an end 
stfindard metre {niltre u-htntta) also 
made of iridfo-platinuni, and also 
verified by the C.J.l'.M. A C( in- 
parison of the yard with the metre 
was niB<k> liy the (M.'F M. in JSWi, 
and of the pound and kilograin in 
1888-86 (see III. Cowmercial). 

to be us follows :- 


anpeur 

For the yard measure of the. form shown in Fig. 1 a difference 
of length equal to 0*000002 incli is taiised by the variation 
of atmospheric pressure from 28 to 31 indies. For the inelic 
of the form show'ii in Fig. 3 the diffeienee in length for a varia- 
tion of 76 mm. in the barometer Avould be 0*000048 inm. on tbe 


metre. 

With reference to tlie, materials of wbiidi standards of length are 
made, it ajqiears that tbe Matthey alloy iridio-platinnin (90 i»er 
cent, platinum, 10 i>cr cent, iiidium) is probably of all substances 
the least affucUd by time or (unuimslance, and of this costly 
alloy, therefore, a new cojiy of the imperial yaid has been niade. 
There appears, liowevcr, to be some objection to tbe use of iridio- 
platinum for weiglits, as, owing to its gi eat density (A~ 21 *67), the 
sfightest abmsion will make an uj»j»r«*iable diflerenco in a 
weight; sometimes, therefore, quartz or rts-k-c jstal is used; but 
to this also there is some objection, as owing to its Jow' density 
(A =2*66) there is a large exixised surface of the mass. For small 
standard weights platinum (A=21*4.0) and alnminium (A =2*67) 
are used, and also an alloy of palladium (60 |»er cent. ) and silver 
(40 per cent.) (A = 11*00). 

For ordinary standard of length Guillaume's alloy (invar) of 
nickel (35*7 per cent.) and steel (64*3 per cent.) is used, as it ia 
a metal that can be highly polished, and is cajaible of receiving 
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fine jjpmduations. Its noefficiPTit of linear expansion is only 
0-0000008 for 1“ 0.' 

5. Electriml Sfan4ltmh . — Authoritative standards and 
instruments for the measurement of electricity, based on the 
fundamental units of the metrics system, have been placed 
in the Electrical laboratory of the Board of Trade.^ 
These include 


Cuntiut iiipaHiiriiig f 
in«truiri»’jitH. 

Potential iiictwuriiif' 
iuHtniiiients. 

ReHistaiioe moasurinf? 
instmments. 


The standard ampere, and sub-standards 
from 1 to 2500 am])eres. 

The standard volt, and sub-standards 
ibr the measurement of pressure from 
25 to 3000 volts. 

The standard ohm, sub-standards up 
to 100,000 ohms, and below 1 ohm to 

To^vvohm. 


G. TemperaiMre , — Tii the measurement of temperature 
the Fahrcnlieit scale is still followed f(»r imiJorial stan- 
dards, and the Centigrade scale for m<*tric sbitidards. At 
the time of the construction 
of the imperial standards in 
1844, Shee))shanka*8 Fahren- 
heit thermometers were used; 
but it is difficult to say now 
what the true tcsmjicraturo 
then, of 6*J” F., may have 
been as compared with Gil® 

F., or 1G*GG7® C., of the 
present normal hydrogen 
scale. For metrological jnir- 
]>os(5S the C.I.r.M. have 
adopted as a normal tlier- 
moiiK^lric scab; the Centri- 
grade scale of the liydrog(Mi 
tlnirmornoter, having for 
fixed j>oiiits the temp(*rn 
ture of pure molting ice (O' ) 
and that of the vai)oiir ol 
Imil irig < I i stil led water ( 1 00"' ) , 
under a normal atmosplieric 
pressure ; hyilrogen being 
taken under an initial niano- 
metric j»ressurc of 1"‘ , that 
is to say, at YeV ^ 
of the normal utinosplu'ric 
pressure. This latter is re- 
presented by the weight of 
a column of mercury 7G0‘""'- 
in height ; the specific inas.s 
of inenairy being now taken 
08 13 •5050, after Volkmann and J^larek, and at the normal 
intensity followed under this pressure. The value of this 

intensity is equal 
to that of the force 
of gravity at the 
Bureau Interna- 
tional, Paris (at 
the level of the 
Bureau), divided by 
1*000332; a co- 
efficient which al- 
lows for theorcticMil 
reduction to Uie 
latitude 45® and 
Fm. 5.— Pnweiit Im|)crial Standard to the level of the 
Gallon, 1824. gea. The length of 

tlie metre is inde- 
pendent of the thermometer so far that it has its length 
at a definite physical point, the temperature of melting 




^ Bapport du, Yard^ Dr llenoit, 1896. 
* Orders in Council, 1894. 


ice (0® C,), but there is the practical difficulty that for 
ordinary purposes measurements cannot bo always carried 
out at 0® C. 

The International Geodetic Committee have adopted tlie 
metre as their unit of measurement. In geodetic measure- 
ments the dimensions of the triangles vary with the tem- 
perature of the earth, but these variations in the same 
region of the earth are smaller than the variations of the 
teiiq)erature of the air, less than 10® C. Adopting as a 
coefficient of dilatation of tlie earth’s crust 0-000002, the 
variations of tlie distances are smaller than the errors t)f 
measurement. 

7. Stavdardizi'ng Imtitmticm .%, — Besides the State de- 
partments dealing with weights and measures, there are 
other standardizing institutions of recent date. In Gtir- 
many, there is at Charlottenburg (Berlin) a technical 
institute (Physikaliach-technische-Reichsanstalt) established 
under Dr W. Forster in 1887, which undertakes researches 
with reference to physics and mechanics, particularly as 
applied to technical industries.® In England a National 
Physical Laboratory (N.P.L.) has been established, based 
on the German institute, and has its jirincipal laborab)ry 
at Bushey House, near Hampton, Middlesex. Here is 
carried out the work of standardizing measuring instru- 
ments of various sorts in use by manufacturers, the deter- 
mination of physical constants, and the testing of materials. 
The w'ork of tlie Kew Observatory, at the Old Deer Park, 
Richmond, has also been placed under the direction of the 
N.P.L. (see HI. Crnmnercial)^ The C.I.P.M. at Paris, 
tlu‘ first mcitrological institution, also undertakes verifica- 
tions for purely scientific purposes, A descriptive list of 
the verifying instruments of the Standards Department, 
Ijondon, has been published.^’ In the measurement of 
woollen and other textile fabrics, as to quality, strength, 
nuinbm* of tlireads, &c., there exists at Bradford a 
voluntary standardizing institution known as the Condi- 
tioning House (Bradford Corporation Act, 1887), the 
work of which has been extended to a chemical analysis 
of fabrics. 


II. IIlSTORTCAL. 

1. ^i/vndards of 1758-00 , — A “troy pound” ami 
a new standard yard, as well as secondary standards, 
were constructed by diriu;tion of Parliament in 1758-60, 
and "were deposited with the Clerk of the House of 
Commons. Wlien the Houses of Parliament wctc 
burned down in 1834, the pound was lost and the yard 
was injured. It may here be mentioned that the expression 
“ imperial ” first occurs in the Weights and Measures Act 
of 1824. The injured standard was then lost sight of, 
but it was in 1891 brought to light by the Clerk of the 
Journals, and has now been placed in the lobby of the 
i’t*sidence of the Clerk of the House, together with a 
standard “stone” of 14 lb.® 

2. Ancient Standard's of Enplamd and Scotkml— lu 
the measurement of liquids the old “wine gallon” (231 
cubic inches) was in use in England until 1824, when tli<‘ 
present im}>erial gallon (Fig. 5) was legalized; and the 
wine gallon of 1707 is still referred to as a standard in the 
United States. Together with the more ancient standard 
of Henry VII. and of Queen Elizabeth, this standard is 


* JVmmsekafUiche Ahhandlungm der physikalischen Iteicfmn- 
efalt. Band ii., Berlin, 1900. Eenkachrift hetreffend die ThMigke^t 
der K, Nor,, Archunga Kommn,, 1869-1900. 

^ Treasury Committee on National Physical Laboratory, Parlia- 
mentary Paper, 1898. 

® Descriptive List of Standards and Instruments, Parliamentary 
Paper, 1892. 

® Report on Standards deposited in House of Commons, Is*- 
November 1891. 
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deposited in the Jewel Tower at Westminster. They are 
probably of the Norman period, and were kept in the 
lyx Chapel at Westminster, now in the custody of the 
Commissioners of Works. A sketch of those measures is 
given in Fig. 6.^ 

Besides these ancient standards of England (1495, 1588, 
1 GOl) there are at the council chambers of Edinburgh and 


and 



Fui. 6. 


A, Winchester BuBhel of Henry VTI. ; B, Standard ITuiidredwelKht (112 !b) of Elizabeth ; 
C, Ale Gallon of Henry VII. ; I), the old Wine Gallon. 

Linlithgow some of the interesting standards of Scotland, 
as the Stirling jug or Scots pint, 1618,* the cho]>[»in or 
lialf-pint, 1555 (Fig. 7) ; the Lanark troy and tron weights 
of the same periods (Fig. 8).^ 




Fjii. 7. — Tli« Scots Cljoppin 
or Half- Pi lit, Ihon. 


Fro. 8. — Ijaiiark Stone 
Troy W eight, 1 61 8. 


3. J^tffudanfs of the Mhiat . — Arabic glass weights of ancient origin 
ai(i ] (reserved at tlic Britisli Museum, and many of the coin cabinets 
<(f Eiii*oj)o contain a few glass discs closely resernldlng such Arabic 
coins ill size, weight, ami inscrijdion. Of these a catalogue has 
been prepared by Mr Stanley Lane Poole.* Tbe.sc ancient weights 
are in the form of small glass discs used by iho Arabs (A.n. 717 
to 1130) mainly iu testing the accuracy of cun*cnt coins, and 
have sometimes insitribed on them benedictory phrases, as well as 
tlic clcnominations of the coins whose weights they represent — as. 
“ OotPs measure ” (translated) ; “God ordains honesty ; “weight 
ofdeendr,” “weight of nine keerats,” “ kharroobch,” “dirhem,” 
“fcls,”Ac. Closely allied to glass weights are the curious glass 
stiiiiijis found on measures of capacity and wine vessels (a.p. 870- 
932), known as bottle stiimjjs, inscribed “kist,” &c. 

In connexion with the most ancient use of gold, the cow or ox 
unit has been followed in measunng value iu primitivo times. 
Profe.ssor Kidgeway has set out in an interesting treatise the origin 
of metallic currency. He states the values of the primitive cow or 
ox unit, whicli formed the first gold unit, in the weight standards, 
to be as follows : ^ — 


Ox unit — Homeric = 130 to 135 
Roman = 135 

Sicilian = 135 

Ancient 1 _ 

German /■“' 


120 


( Grains 
of 

gold. 


A curious Ihibyloniaii weight has been added to the colli'i 
MuKcum, bearing an inscriptiun iu cuncifonu : 


Thi Art Jmirnal, August 1900, Mr S. Fisher. 

“ Anffimt Scotch Standards, Buchanan. 

* Catahtffue of Arab OIclss Weights, S. Lane Poole, 1891, 

Origin of Metallic Currency, Prof. Ridgeway, Cambridge, 1892, 


^lative to the uncertain connexion of length, capacity, 
weight in the ancient metrological systems of the East, Sir Cl 
Warren, R.E., F.R.8., has obtainea by deductive analysis a new 
equivalent of the orimual cubit.® He shows that the length 
of the cubit ai-oso through the weights ; that is to say, the 
original cubit of Ef^pt was based on the cubic double —cubit of 
water — and from this the several nations branched off Avilh their 
measures and weights. For the length of the building cubit Sir 
C. WarrcH has deduced a length ecpiivalent to 20 •0166 English 
inches, which eompai*e8 with a mean Pyratuid 
cubit of 20*0017) inches as hitherto found. By 
taking all the amuent cubits, tbero ajipeam to 
be a remarkable coincidence throughout Avith 
20-0109 indies. 

Sir C. Warren has derived u primitive unit 
from a proportion of the human body, by ascer- 
taining the probable mean hi-ight of the aiieient 
peoph* in Egy])t, and so thereby has derived a 
standard from the stature of man. The liumaii 
body has fnniislied the earliest measure for many 
races,® as the foot, ))alin, hand, digit., nail, j)uee, 
cll {uliut), &c. It seems }(rohable, theivfovo, 
that a royal cubit may liaA'e been derived from 
soim* kingly st-atuiv, and its length perpetuated 
in the ancient buildings of Egypt, as the Great 
Pyramid, Ac. 

So far this later researeli n](])cars to eonfiriii 
the opinion of Bockh that fundamental units of measure Aiero 
at one time derived from weights and ea])aeities. It is enrious, 
however, tx) find that an ancient nation of the Ejist, so wise iu 
geometrical jiroiioriions, should have, follow^ed Avhat by modern 
experience may ho regarded as an inverse method, tliat of ob- 
taining a unit of length by dcdinung it through weights and ••nhii! 
mejLsnre, rather than by deriAung cubic measure through tlic unit 
of length. 

A curious Baby] 
tioii of the Britisii 
“One nmneb standard AV(‘igbt, the property of Merodach sHrilnmi, 
a duplicate of the weight A\'liich Kcbuchu<lnezzar, king of Bahyhm, 
the son of Nabopollassar, king of Babylon, much' in exact, accord- 
ance with the weight (prescrilied) by the deifiiMl Dnngi, a fin'iner 
king.” (By Professor Sayce, Academy, 19ih December 1891.) 
Duiigi lived about 3000 b.c. Profi'ssor W, M. Flindei-s Pi'trie 
lias found ibis AA’cight to Im‘ equal to 15,097 grains, and estimates 
that its original Aveigbt wes 15,112 grains. It is a green stone 
Aiveigbt of conical fonn, and Avas fennd in I'igypt. 

TIL l.hiMMKRI'lAL. 

1. DeiumihuiUotts. — Tin*, denominations of trade weights 
and measures at present iisi'd in the UniUid Ivingflom am 
represented by “ Board of Trade stundanls,’* liy Avliich 
are regulated the aceura.ey of the common w^eights nnd 
measures bainlled in shops, ikc. : ^ — 

Iia}mrta.l MeasurfH of Ttrngth. — 100 fi'ct, fifi feet f»r a cli.iiii of 
100 links, rod, ](olc, or jicn’b, measures from 10 feet to 1 loot ; 
18 inches ; yani of 3fi inclics, J, L iy yanl, nail, iiidj, nnd 
duodexuinal, decimal, and binary }»artH of tlic inch. 

Imperial Mntsurrs of (Uiyardy,- -IiUpiifl mcasuicH from 32 gallons 
to 1 gallon, quart, pint, ^ j)int, gill, i gill, .f giih Diy inc.-isnres 
of bushel, 4 bushel, jicck, gallon, quail, pint, i pint. 

Ajwlhecarics Meu-wres . — iO Unid ounces to II. ((z, , 10 fluid 
dnudims to ^ fl. dr., 60 miniins to 1 minim. 

Avoirdupois If'riffhts.’ Ginital (100 lb), 56 Bi (.jj CAvi.), 28 lb, 
14 n* (stone), 7, 4, 2, 1 lb; 8, 4, 2, 1. ^ ounce (8 drams) - 4, 2, 
1, J drams. ... 

7W\f/ Weights.' The ounce M80 gr.land mull iplcs and decimal 
parts of the onneo troy from 500 ounces to O’OOl o/. 

AyotheeariejC Wetyhfs. -10 oz. to 1 oz. (4 SO gr.) ; 4 drachms to 
4 oz. ; 2, 1 drachms ; 2 scnijilcs to J scruple ; ami 6 grains to 

griiii. 

Penmprriqhts , — 20 dAvt. (480 grains), 10, 5, 3, 2, i dwts. 

Cram Wrights. 4000, 2000, 1000 gr. (making 7000 gr. or 1 lb), 
500 to 0-01 gi\ 

2. Tliii international trade metric weights and measunis 
(1897) handled in shops, <fec., of which there am al.so Board 
of Trade standards, are set out as follows, and illustrations 
of these are given iu Fig. 9 : — 

® Palestine JCj'plnrafion Fund Quarterly, April, July, Octol>er, 
1899. 

« The Coming ofihjc Kilogram, H. 0. Arnohl- Forster, 1898. 

y Board of Trade Moilel R«gulation.s, 1892 ; Weights and Measures 
Acts, 1878, 1889, 1892, 1893. 
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Decametre or 10 luetres ; double metre; metre or 
1000 inillimetree ; decimeti'c or 0*1 meti’e ; oeutiiuetre or 0*01 meti^ ; 


millimetre. « 

CapaiiUy,--2Q liti-es ; 10 litres or deealitre ; 5, 2, 1, 0*6, 0*2, 
0*1 (decilltiv); 0*0.^, 0*02, 001 (centilitre); 0*006, 0*002, 0*001 
(millilitre) litres. ^ 

Guhic Metmires. — 1000 (litre), 600, 200, 100, 60, 20, 10, 6, 2 
cubic centimetres, 1 c.c. or 1000 cubic millimetres. 


20, 10, 6, 2, 1 kilograms ; 600 to 1 gnunme ; 6 to 1 
decigram ; 6 to 1 centi^m ; 6 to 1 milligram. (Seriea 6, 2, 2\ 
1, t.«., "With a duplicate weight of “2.”) 

3. Equivalents. — The metric equivalents of the units 
of the metric system in terms of tlie inq)erial system, as 
recalculated in 1897, are as follows ; ® — 



nB^oniBBHn 




Decimetre 



Double Decimetre 


■SaS 

ScS 

mSm 

ssss 

FmiaasKstHScatsisal 

lllliUllllllltlllllillllll 

llllll!!llllllllllllllllll 

!■■■ 

iHiiiiuiimini 


1 



D 

Fig. 9. — International Metric Trade Weights and Measures, 1897. A, Linear; B, Capacity; C and D, Weights. 


iMPEIlIAh TO Metkic. 


kliKTRtc TO Imperial. 


lyard = 0*914399 in. 

1 square yard - 0*836120 iii*. 

1 cubic inch = 16*387 c.c. 

1 gallon! = 4*5459631 1. 

1 pound (7000 grains) ~ 0'45'*69243 kg. 

1 ounce troy (480 gr.) = 31*1035 grammes. 

1 fluid drachin = 3 *.552 millilitres (ml.). 

1 fluid ounce = 2*84123 centilitreH (cl.). 


! The cquivaleiit of the litre in gallons may also be derived os 
fol1o\k'8 : — 

where P is the weight of the water contained in the gallon when 
weighed in London — 

g. lxmdon=g. Paris (46“) x 1*000677. 

The correction for temperature, 62® P., is -0*0906 in.; hence 
29*9094 inches. One inch =26*4 inm. 

29*9094 X 25*4 = 769*69876. 

769*698761* x 1*000677 = 760*187 mm. 
p! is the weight of the brass weights (10 lb) A =8*143. 

Pt the density (0*001218738) of dry air, containing 4 vola of car- 
bonic acid in 10,000 vols. ; <=16*667*' C.; B= 760*187 mm, of 


1 metre (m.) at 0" C. 

1 square metre (m®) 

1 cubic decimetre (c.d.) 
or 

1000 cubic centimetres (c.c. ) 
1 litre (1.) 

1 kilogram (kg.) 


1 gramme (g. ) 


39*370113 inches at 62’ F. 
10*7639 square feet. 

61 *024 cubic inches. 

1*7598 pints. 

2 •20462*28 lb avoir. 
15*4323564 grains 
or 

0*7716 scruple. 


mercury at 0®, lat. 45® and at sea-level. Coefficient of expansion 
of air =0*00367 ; A mercury at 0® C. = 18*695. 
d is the density of water at 62® F. (16*667® C.)= 0*9988611. 

(f, the density of the brass as above. 

10 lb=4*6359243 kg. 

From the above it follows that 


Therefore — 


P= 4*6407867 kg. 
1 gallon = 


0*9988611 
4*5469681 litres. 


* Metric Equivalents, King’s Printers, 1898. 
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The equiviJents of the Eussian weights and measures, 
in terms also of the impei^ and metric weights and 
measures, were re-calculat^ in 1897.^ The following are 
the leading equivalents 

( 0*025 pood. 

1 Russian pounds:-*! 96 zolotniks. 

9216 dolis. 

=0*40951240 kg. 

=0*90282018 lb avoir. 

f 0*0006d verst. 

O'SS sagfene. 

16 verchoks. 

280 liniias. 

=0*711200 metro. 

=0*777778 yard. 

_ r 10 sclitoffs 
~ \ =s 1 00 tt^harkas 
= 12*299 litres 
= 2*7056 gallons. 

= 8 tcliotveriks 
= 2*0991 hectolitres 
= 5*7719 bushels. 

4. Local Cmtrol , — The necessary local inspection and 
verification of weights and measures in use for trade 
(as distinct from the verbal and written use of wciights 
and measures) is in the United Kingdoni undertaken 
by inspectors of weights and measures, who ar(i 
appointed by the local authorities, as the county and 
borough councils. An inspector is required to hohl 
a certificate of qualification, and for his guidance geneml 
regulations are made by his local authority as to modtss 
testing weights, measures, and weighing instruments.^ 
In Europe the local inspection is generally carritid out 
through the State, and a uniform system of local verili- 
ration is thereby maintained. 

5. In the verification of wisighls and measures a margin 

orem»r is pennitted to manufacturers and scalo-makera, as it is found 
to ]>e impossible to make two weights, or two measures, so identical 
that between thorn some difiereuce may not be found either by the 
bjilan<?o or the microscope. For (toinmon weights ami measures 
tins margin (tolerance, venuNly, or allowance, as it is also called) 
lias boon sot out by the Board of Trade for all the various kinds of 
weiglits and measures iti use for commercial jmrpose.s in the United 
Kingdom, and similar margins of error are recognized in other 
(jouiitries. For instanc^e, on 1 lb avoir, weight made of brass, 

‘J gi'ains in excess arc allowed ; on 1 oz. troy or apothecaries’ 
weight, +0*2 grain is allow^ed ; on 1 pint pot, 4 fluid drachms is 
])e.rniitted ; on 1 brass yard, 0*05 inch in excess or 0*02 inch in 
deliciency in length is allowed for ordinary trade piirp(>ses. 

6. Foreign Weights and Measures , — Throughout tlic 
British Enqjire the imperial system of weights aiul 
measures is legal. 

In Russia, as in the United Kingdom and the United 
States, the national weights and measures are followed 
(§ 3 above), although the use of metric weights and 
measures is permissive. 

In India the native weights, tkc., ancient and arbitrary, 
are still followed (see Ency. Brlt.y vol. xxiv. p. 490). In 
1889 the British yard was adopted for the whole of India 
(Measures of Length Act) at a normal temperature of 
85° F. as standardized to the imperial yard at 62'’ 

The metric system was also introduced, mainly for rail- 
way puri)oses, in 1870 and 1871 (Indian Acts). Certified 
nieasures of the yard, foot, and inch are kept by the 
Commissioners of Police at Calcutta, Madras, and Bom- 
bay. 

In standardizing a weight for tiso in India, coircction has to he 
made for the weijriit of air displaced by the material standard, and 
fijr such purpose the nonnal temperature of 85”, atmospheric pressure 

29*8 inches, latitude 22” 35' 6*5" (Calcutta), g= 0*9982515 j 

are taken. The **tola” (180 grains) is properly the Government 
unit of weight for currency ; and 80 tolas make the “ Oovemment 


\ C,LP,M, Frocks- Ferbam, 1897, p. 166. 

Regulations^ Birmingham, Glasgow, Loudon, Manchester, ac« 


1 archinne 

1 vedro 

1 tchetverte 


7. Customary Weights and Measures, — In some dis- 
tricts of the United Kingdom, as well as in provincial 
districts of other countries, old local and customary 
denominations of weights and measures are still found 
to 1)6 in use, although their use may have been prohibited 
by law. So ix)wcrful is custom with the |)eo 2 )le.® 

8. Legislation , — In everyday transactions with refer- 
ence to weights and measures, the British legislature also 
exercises control in industrial jiursuits. For instance, in 
weighing live cattle, owners of inai kets are now required 
tf) provide adequate accommodation.'^ Useful statutes 
have also been pa.ssed to prote(*t the working class, as in 
checking the weighing instruments usi*d in mines in Great 
Britain, over which instruments wages are jaiid, and in 
the inspection of simihir instruments used in fac-torieB and 
worksho])s. The Merchandise Maiks Art, 1887, makes it 
an offence also to apply in trade a false description, as to 
the number, quantity measure, gauge, or weight of goods 
sold; and this Act ai)])ears to r(‘iich offiiKJos that the 
Weights and Measures Acts may pcrhaj)H not rt'iicli. 

9. Fha/nrmceutiml Weights am/ Mettsvirs. By the 
Medical Act of 1858, and the Act of 1802, tlu* General 
Ooinicil of Medical Education and Regislraticui of the 
United Kingdom are authorized to issue a “ Pharina- 
cop(eia” with referenc(! to tlie ^\eig]its and measures used 
in the prej)jiration and dis]»ensing of drugs, itc. The 
British Phanmuopada issued by the C’ouncil in 1898 
makes no alteratif)n in the iin]»eiial weights and measurea 
required to be used by tlie Pharmat*o]»(oi.*i. of 1804. For 
all [)barmaeeutical purposes, liowiiver, tJie use of the nitdric 
.system alone is employed in all }>aragraphs relating to 
analysis, wlietlior gravimoiric or volninetrie. For measnies 
of capacity tlie Phannaropada continues to use imperial 
measuring vessels graduated at the li‘gal tem})erature of 
62" F. The ofiicial names of tlie metric capacity units are 
defined at 4" (h, as generally on tluj C'outinent. The, m‘W 
rharinaco])ada also follows foreign praetice, and employs 
m(‘tric measures of ca]>aeitv and volumetric vessels gradtn 
ated at 1 5*5" C., or 60” F. Specdlh* gravity liottles are also 
adjusted at GO" F., Ihc^ figures indicating sjiecifie gravities 
being quotients obtained by dividing in each instance Ibe 
weight of tlie solid or Ihpiid by the widght of an ecpial 
bulk of waba*, lioth takim at 60 ' F.'' 

10. (bulges, ” as iiiiderstond at one time, iiieliided only 
those used in the measurement of barrels, casks, &c.. and hence 
the term “gauger.” For eugiriecriug uu<l iiianuiaetiiriiig jairjjoseB 
the more important linear gauges are, Innvevcr, now u.sc<I udjiistcd 
to some fuiidamculal unit of measure a.s the iin'h ; althraigh Jii 
certain trades?, as for wires ami fiat metsds, gauges continue to bo 
used of arlsiirary 8(!ales and of imrcly numericsiJ sizes, imvjug no 
referene.o to u legal unit. ol measure ; and sucJi are uircly uccunite 
A sUiidanl gaug»^ however, exists ^Ordcr in Couneib August 1883), 
based on the inch, but having numbered Hiz« sin»m 7/0 (O'fi inch) to 
No. 50 (O’OOl ineli) to meet tlie oonvenienee. of certain Inides.® 

11. jS'nrir.v. -The screw is an important ju(»duelive measuring 
instrument, whether used as a micnuiieter w;rew of less than an 
incdi in length, or iw a masler-scri'W of 20 feet in leiigtb. The 
probable errors and oeeentrioitics of small mieronieter-ficrews have 
l*eeii carefully inve.stigatcd to ±0*00001 im li ; but the aeeuiwy of 
leading wirews used in workshops lias not been sutlicieiitly verified. 
For some engineering purjioscs it would apj>enr to be desirable 1e 
prodiiee nuister screws to an w.eura<'y of {njVn /f inch to the foot 
of screw, so as to serve indirectly for the verilieatioii of “ muding’ 
screws " for general use in workshops.’^ Attempts in this direction 


5 Report Select Coinniittee, 1892 ; Mminnif's I/mutboak, W. A. 
•owne, 1892; Reiiorts H.M. Rcipresentutives Abroad, Foreign Office, 

< Varkets and Fairs (Cattle) Acts, 18«7, 1891 ; Goal Mines Regula- 
m Act, 18S7 ; Factory and Workshop Act, 1878. 

» PharmmoiHtda, 1901 ; Calendar l»haniiaeeiitieal Society, 1902. 

® Order in Council, 26th Augu.st 1881. 

7 Syst^natiqm Vis Im'logkres, Thury, Geneva, 1878. Bulletin 
ic. d’Encouragenient pour I’Indiistrie Nationale, Paris, 1804. Report 
British Association on Screw-threads, 1900. 

S. IX. — 102 
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were originally made by Whitworth, Olcnieut, Donkin, Rogers, Bond, 
and others, but wo still need a higher acoui’acy in screw-threads. 

12. “Ordinary arithinetio books often contain refer- 

ences to local and customary weights and measures and to o^olote 
terms of no practical use to cliildren. It appears to be desirable, 
as the Committee of Council on Education have done, to rec(^ize 
only the legal systems of weights and measures— the imperial and 
metric. Ine Education Code of Regulations for 1900 prescribes 
that the tables of weights and measures to be learned inoftide those 
only which are in oidinary use, viz., in all classes or forms above 
the thiid the tables of 

Weight — ton, cwt., stone, lb, oz., and dr., 

Leiigtli—mile, furlong, nxl or pole, chain, yd., ft., and inch, 
Capacity — ijuartor, bushel, pk., gall., qt., and pt. 


In Code standards above the fifth, in addition to the foregoinff. 
the tables of 

r Area — sq. mile, acre, rood, pole, yd., ft., and inch, 
t Volume — cubic yard, foot, and inch. 

Instruction in the principles of the metric system, and in the 
advantages to be gained from uniformity in the method of forming 
multiples and sub-multiples of the unit, are, under this Code, to be 
given to the scholars in Standards IV., V., VI., and VII. As a 
preparation for this it is stated in the Code that it will be useful to 
give in Standard III. (arithmetic) elementary lessons on the nota- 
tion of decimal fractions. 

(h. J. 0.) 


Table oe the Prinoibal Foreign Weights and Measures now in itse, and of their Equivalents 
IN Imperial or in Metric Weights and Measures. 


Almudc . . 

Atiomaii . . 

Ara .... 
Archin, or Ar- 
shin 


Archin . . . 

Arcihinc, or Ar- 
chiiino 

Ardob . . . 

Are .... 
Area . . . 

Ar(>oiit . . , 


Arroba . 
Artal)a . 
Anne . 


Barilo . . 

Bat, or Tical 
Batman 

Bcbar . . 
Borri . , 
BoisHcau . 
Boutylka . 
Brava . . 

Braocio . . 

Braase . . 

Hraza . . 

Bn, or taubo 
Bushel . . 


Bunder . 


Portugal 
Ceylon . 
Italy . . 

Turkey . 


Bulgaria 
Russia . 
Egypt . 


Siiain 
Franco . 
Canada . 

Portugal 
Spain . 
Persia , 

Belgium . 
Franco < 
Jersey . 

Romo 
Siam . . 
Peraia 
Turkey . 
Arabia . 
Turkey , 
Belgium . 
Russia . 
Portugal 
S|)aiii 
Rome 
France . 
Argentina 
Japan 
U. States 
Canada . 

Netherlands 


Cabot . . , Jersey . 

Candy . . , Bombay. 

Madras 

Cantar . . . Turkey 

Cantara piccolo Italy . 
Capipba . . Persia 
Catty . . . Cbiiia 

N. Borneo 
Siam . 

Cawnie . . . Madras 

Cental . . . U. States 
Canada 

Centigramme .... 

Centilitre 

Centimetre .... 
Centimetre, cubic (c.c.) 
Centiiuetra, stjuan* . . 
Centner . . Austria 
Denmark 
Switzerland 


16*8 litres. 

0*699 quarter (dry measure). 

1 metric arc. 

1 new archin (Law 1881) =1 metre 
(39*37 inches) = 10 namiaks (de- 
cimetres). 1 paiiimk = 10 khats 
(centimetres). 1 mill = 1000 ar- 
cliins (kilometre). Pharoagh =• 
10 mills. Another pharoagh = 
2 hours’ journey. 

0*758 metre (masons). 

0*680 metre (tailora). 

28 inches, or 0*7112 metre. 

5*447 bushels (Customs). 5 bushels 
(old moasuro). 

-100 sq. metres = 119*6 sq. yds. 

1 metric arc. 

( [jegal arpont was equal to 100 sq. 
i pei*chc8=-51*07 metric ares. In 
{ Quebec = 180 French feet 
14*68 to 15 kilogrammes. 

Mayor 3*55 gallons, or 1 cantara. 
1 ‘809 Imsijel. 

Menor=2*76 gallons (liquids). 

1 metre. Formerly 1*812 yard. 
1*885 metre (1812). 

4 feet. 

12*834 gallons. 

2.34 grains. 

64 11). av. ; varies locally. 

= 10 ocks 

439*45 Ib. av,, nearly. 

1 *084 mile (old measure). 

15 litres. 

1 *353 pint (wine bottle). 

2 *22 metres. 

0*670 metre (commercial). 
Braccio-d’ ara =29 *528 inches. 

5*328 feet. 

5*682 feet. 

3*0306 squai'e metres. 

( 2150*42 cubic inches, about 0*96944 
imperial bushtd. 1 bushel = 8 
gallons = 32 quarts = 64 pints. 
2*471 acres (old hectare). 

10 pots, or 4 gallons, 1 quart 3 gills 
imperial measure. 

560 1b. av. 

493*7 lb. av. 

124*7 lb. av. (old weight). 

74*771 lb. av. 

0*58 gallon. 

1 4 lb. av. See Tael, 

1 J lb. av. 

2*676 lb. av., or ^ hap. 

1*322 acre. 

jlOO lb. av. (As in Great Britain.) 

~ = 0'164 gi-ain. 

= riv litre = 0 07 gill. 

= 0*394 inch = i jhj ni. 

= 0*061 cubic inch, or 1 c.o. 

=0*]5ri square inch 
110*231 lb. aA’. 

50 kilogrammes. 

50 kilogrammes. 


Chain . 

Chang . 

Cbai)ah . 

I Ciiee. See Taftil, 
Gbek . 

. Chetiioa 
! Cb’ien . 

Ch’ih . 


Canada . . 

Cyprus . . 
China . . 
Siam . . . 

N. Borneo , 
L 

Hong Kong. 
Persia . . 

China . . 
China . . 


Peking . 


Shanghai 

Chilogramme . Italy . 
Chiu or Catty China 
Chiiig . . . Cliina 
Ch’ing . . . China 
Chittock . . Bengal 
Ch’ok . . . Corea 


66 feet. 

0*33 pic. 

10 ch’ih = 141*0 inches (Treaty). 

2*675 lb. 

If lb. av. 

14g inches. 

0*289 gallon. 

58j^ grains (silver weight). 

Varies throughout CTiina from 11 
to 15*8 inches. For Customs 
purposes the Treaty ch’ib =5 14*1 
inches, and 5 ch’ih =1 pu. 


Chiio . 
Chupali 


Ohupak . . 

Collothuii . . 
Coss .... 
Covado . . . 

Covid, or Cubit 


Oovido . . . 

Oovido (Great) 
Ouartillo . . 


China . . 
Singapore . 

Malacca . . 

Straits Settle' 
meuts 
Persia 
Bengal 
Portugal 
Madras 
Bombay 
Siam . 

Arabia 

Spain 


. Daktylon (Royal) Greece 
{ Dariliah . . Egypt 
: Decagramme , . . 

I Decalitre .... 

{ Decametre. . . . 

; D^v'iatiua . . Russia 
Decif^ainmo . . . 
Decilitre .... 
Decimetre .... 
Deciniotrc, cubic , . 
Decimetre, square . 
Donaro . . . Rome 

Dounam . . Turkey 
Diraa, or Dr&a,\«,^ . 
orVio ) Egypt 
Turkey 


Dirhem . . . Egypt 

Djerib . . . Turkey 

Doha, or Dola Russia 

Drachma . . Netherlands 

Turkey . . 


public works. 

= 12*4 statistics. 

= 12*6 architects. 

= 12*7 common. 

= 13*1 tribunal of mathematics. 
13*2 Board of Revenue. 

14*1 Customs. 

1 kilogramme, 
li lb. av. (Treaty). 

121 sq. feet (Treaty). 

72,600 sq. feet (Treaty). 

5 tolas, or 900 grains. 

7i in. (linear); 121 in. (build- 
ing). 

1815 sq. feet (Treaty). 

1*6(1 lb. av, of water at 62* F., as a 
measure of capacity. 

144 oz. av. of water. 

8 gills. 

1*809 gallons. 

1*136 metro. 

0*66 metro. 

18 to 21 inches. 

18 inches. 

18 inches. 

18 inches approximately. 

27 inches. 

1*16 litre (dry) ; 0*504 litre (liquid). 

1 centimetre. 

43*58 bushels (Customs). 

10 grms. = 5 *64 drams av. 

= 10 litres = 2*2 gallons. 

= 10*936 yards. 

= 2400 square sagenes. 

= iV grin. = 1*54 grain. 

=tV litre =0*1 76 pint. 

=3*937 inches =0*1 metre. 

= 1000 c.c. = 61'024 cub. in. 

=100 sq. centm. = 15*5 sq. in. 
18*17 grains (old weight). 

1 metric are. 

[ 27 inches usually. 

21*8 inches Nile measure. 

27 inches (old measure of 
pike). 

1*761 dram av. (Customs). 

3*0884 grammes (Cairo). 

1 hectare. 
f 0*686 grain. 

[ 96 doll = 1 zolotnick. 

8*900 grammes. 

154*824 grains. 
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• • 1 gramme (gold weight), 
Oonstantinople = 67 ‘871 grains. See Och 

Drain. See 0^s€% 

Ducat . . • Vienna • . 68‘878 grains. 

Duim . • • Ketherlands 1 centunetre. 


Rimer . . 

El . • • 
Ell . . . 

Ella . . . 
Elio . . • 

Endiiseh, or 
H ind&Kl 


Fen . . . 
Fjordiugkar 

Fod . . . 

Foglictto . 
Foot . . 


Fot , . . 


Austria . . 12*448 gallons. 

Netherlands 1 metro. (Old ell =27*08 inches.) 
Jersey . . 4 feet. 

N. Borneo . 1 yard. 

Switzerland 0*o561 yard. 

Egypt . . Usually 25 inches. 


Moldavia . 1 hectare, 43 ares, 22 ccntiares. I 

Argentina . 3*773 bushels. 

Portugal . 55 ‘364 litres. 

Spain . . 1*526 bushel. 

Peru ... 14 bushel. 

1*616 acre, but varies locally. 
Germany . 1 hectolitre. 

Egypl' • • 1'038 acre (Masri). Also 1 *127 acre 

locally. 

1*266 acre (old). 

China . , 6*83 grains (silver weight). 

Denmark . 0*9564 bushel. 

Denmark . 1*0297 foot. 

Norway . . 0*3187 metro. 

Rome . . 0*8 pint. 

U. States . 12 inches. 

Canada French foots 12*8 inches. 

Amsterdam .1 
South Africa / 

Old Rhenish 
Sweden . . 


Founte, orFuut, Russia 
or Ijivro 

Foute, or Pied Russia 
Frasco . . . Argent 
Fuss. . . . Vienna 


Russia . . 
Argentina . 
Vienna . . 
Switzerland 


Gaiitaug . . 


Garnetz . . . 
Gill. vSoe KatL 
Gisla . . . 

Go .... 
Grain . . . 

Grajiimo (gr.) . 


Grarmii^, 
Gianio , 
Grauo , 
Grao 
Giv.in 
Guz . , 


Hath, or Moo> /Bengal 
Heoto’ 


Her-togramme .... 

jb*rt<»litro 

HeeUniietpe . ! 

Hiyaka-me . japan 
jHyak-kin. . Japan 
lloon. See Ta- 
/ti7. 


18 inches. 

18 inches, or cubit. 

= 100 ares, or 2*471 aci-es. 
100 grm. =3*53 oz. av. 

100 Utre8=2*75 bushels. 
= 109*36 yards. 

5797*198 grains. 

1824 lb. av. 


Hu .... (Ellina . , 124 gallons, nearly, 

Immi . . . Switzerland 1 *5 litre. 

Joch . . . Austria-Huu- 1 *422 acre. 

Kai-y 


U. States . /231 cubic inches =8 *3389 lb. av. 
Canada . . \ of water at t. 39*8® Fahr. At 
62® Fahr. = 0*8325 imp. gallon. 
Straits Settle- 82 gallons, 
ments 

N. Borneo . 144 oz. av. weight of water as 
measure of capacity. 

Russia . . 0*3607 iieek. 


Kaima . . . Sweden . . 
Han .... Netherlands 
Hong Kong 

Katiuo or Kauna Germany 

Sweden . . 
Kaiitar, or CaU' Egy)»t , , 
taro 

Karwar . . Pci-sia . . 

Kasstibah . . Egyjtl . . 

Kati, Catty, or / Uhiim, Straits 
Gin ScttlcTiieiits 

Kcila, or Pishi Zaiiziliar . 
Ken . . . .lapaii . . 

KeiAt . . . Turkey . . 


11 147 in. I nieasiu-e. 

12*356 iii.J 

11*689 in. 10 fot=l stOug. 1 ref 
= 10 stanger. 1 mil = 360 riif. 
0*90282 lb. av. 

1 English foot. 

2| litres. 

12 zolls.^ 1*037 foot 
34 fuss = 1 metre. 

See Stah, 


Kotte, or Chain 
Kcu . . . 

Khat (Ntuv) . 
Kile . . . 

Killow . . . 
Kilogramme . 
Kilometre . . 

Kin .... 
Klaftor . . . 

Koddi . . . 
Kollon (Royal) 

Koku . . . 
Kou. . . 
Kom-toiido . 

Korn-tt)p JVlaal 
Korrel . . . 

Kotyle (Royal) 
Kouza . . . 

Koyan . . . 

Krina . . . 

Rung . . . 
Kuii .... 
KwauorKuwan 
Kyat . . . 


Germany 
Siam . . 

Turkey . 
( Jypnis . 
'r\U‘kt‘y . 


Japan 
Austria . 
Swit-zerlaml 
Arabia . 
CJreece . 

Ja]>an 
Corea 
Norway . 
Sweden . 
Norway . 
Netlierlands 
(Jh‘ece . 
Oyjinis . 
Straits Setts 
Hulgari ' . 
Cliina 
Siam 
.la] tan 
Ihiriiia . 


Zanzibar . Measure of 360 lb. av. of rice. 

Japan . . 180*39 cubic centimetres. 

Russia . . 0*960 grain (apotliecaries). 

=15*4323564 grains av. troy. 

:= 0*2572 drachm, or 0*771 6 scrapie. 

0*03215 oz. troy. 

Greece . . 1 millimetre. 

Spain . . 1 giammc. 

Rome . . 0*757 grain. 

Portugal . 0*768 grain ; also measure 0*18 in. 

N ctherlands = 0 *066 gramme, 

India : Bengal 36 inches. 

,, Bombay 27 inches. 

„ Madras 38 inches, Government Survey. 

Persia . . The guz, gueza, or zer varies from 

24 to 44 inches. A guz of 40*95 
inches (Guz, Azerbdijdn) is com- 
mon. Government standard 
guz = 364 inchea. There is a 
guz for retail trade of 25 
niches. 

Arabia . . 25 inches to 37 indies (Bassorah). 


T,ak’t . . . 

Bulgaria. . 

T#ast .... 

Netherlands 

].eang . . . 

Cliiiia . . 

Ukhh . . . 

Bulgaria. . 

lii .... 

China . . 

Liang . , . 

China . . 

Libbra . . . 

Italy . . . 

Libra . . . 

Argentina . 

Libwi(Ci«jtilian) 

Spain . . 

Libra, or Ar- 

Portugal 

ratel 

Line or Ligiie . 

Palis . . . 

Liiiiia . . . 

Russia . . 

Litra (Royal) . 

Greece . . 

Litre . , . 

Cyj)rus . . 

Litre (inetiic) . 

Litre . . . 

Sjwiin , . 

Livre (lb ) . . 

Italy . . 
Russia . . 

Livre-i)oid8 

Belgium . . 

France . . 

Lotli . . . 

Gennany . 

Maass . . . 

Switzerland 
A’^ieniia . . 

Austria . . 

Maatze . . . 

Sw'itzcrland 

Netherlands 

Maee . . . 

China . . 

Mabud . . . 

N, Borneo 
Arabia . . 


0*576 gallon. 

1 litre. 

14 11). av. 

1 litre, or foi-merly 1*762 pint. 
0*576 j)int. 

99*0492 lb. av.=100 rotls (Cus- 
toms). 4.5 kilograinnies of cotton. 
44 *.5 kilogram ines other produce. 
100 batniuii. 

3*8824 yards (Customs). 

jlU'*. av. 

Measure of C 11). av. of rice. 

1 *8l nietie. 

14 iiieli measure (old). 

3*09 gi'ains weight (old). 

^ 1*994 elleii, or 10*936 yawls, 

40 inehes. 

] ei'iiliirietre. 

8 gallons. 

0*97 bushel. 

1000 gnu. = 2*2046223 Ih. av. 

- 0*6*214 mile. 

0*601 kilogramme, 

2 *0740 yards. 

1 *968.5 yawl. 


1 *67 gallon. 

1 hectolitre. Old koiloii = 83*16 
litra. 

-tIO to. 

14 lb. av. 

138*97 litres, 

3 ‘821 bushels. 

1 60 litres. 

1 ileeigramme, 

1 decilitre. 

9 quarts. 

.53334 lb. av. 

12 ‘8 litres. 

.‘8 96 inehes (Treaty). 

16 imdies. 

3'7 56.52 kilogrammes, 

100 kyats = 3 *6.52 Ih. av. 

0*650 metre. 

30 lieetolitrca. 

5834 grains (silver weight). 

2*29*83 sq, metres, 
about 4 niilc-.'ltiO pu. Varies 
with length of ch’ili. 

A small weight 0*583 grain. 

U) liang=l chill .^14 Ih. av. 

0*7477 Ih. av. 

1 ‘01*27 Ih. av. 

]‘0M 11). 

1*012 lb. av. 

j)oint, or 0‘0.89 indi. 

0*1 inch. 1 archino- 280 lipiias. 

1 litre=106 inystra. 

24 quarts. 

= 1*7598 pint. 


0*90282 lb. av. Apoth, livre= 
1 1 *5204 oz. troy. 

Kilogramme. 

0‘4S95 kilogramme. 

New loth “ 1 decagramme. Old 
loth, nearly 4 uz. av. 

1.5*625 grannnes. 

270*1 grains. Postal loth, 267*2 
gruiiis. 

1 *215 quart. 

2*6 1 gallons. 

1 dedlilre. 

584 grains. 

934 11). av. 

2*04 lb. av. 
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Maik . . . Bnrmah . . 

Marc, or Moi'k France . . 

Sweden . . 

Yieiiiia . . 

Marco . . . Portugal 

SiMiin . . 

Maund . . . India . . 


Moganietre (as- 

tronomy) 

Metro (m.) . U. StaioH . 

Great Britain 

Metre, cubic 

Metre, square 

Metro . . . S])ain . . 

lUly . . . 
Metz . . . Austria . . 

Micron (a) 

Mi^lio . . . Rome . . 

Mijle . . . Notberbindn 

Mil, or Mill . Turkey . . 

Denmark 

Mile .... Fraii(5e . . 

Gormatiy 

Mile (postal) . Austria . . 

Milha . . . Poilugal 

Millo . . . France . . 

Millij ;'runinie 

Millilitre 

Milliniotni 

Miscal . . . Persia . . 

Mkono . . . East Afibta . 

Mna. . . . Greece . . 

Moniine . . Jaimii . . 

Morgen . . . Denmark . 

Norway . . 

Pnissia . . 

Mull .... China . . 


Mud . . , Ne.tlierlands 

Myriagrainine 


3 niaik= cubit inches. 

0*2448 kilogramme (old weight). 
0*4645 lb. av. 

4331*37 grains s 24 karato. 

=1 8 oncas = 229*5 grammes. 
3550*54 grains. 

82*286 lb. av.. Government 
72} Ib. (old bazaar). 

74*67 lb. av., factory. 

28 lb. nearly, Bombay. 

25 lb. nearly, Madras. 

37 to 44 lb., Juggerat. 

Local maunds vary on either side 
of 80 lb. 

1,000,000 metres. 

39*87 inches. 

39*370113 inches = 1 ra. 

= 1000 c.d. = 85*316 cubic feet 
= 100 square decimetres = 10*764 
square feet. 

metre. 

1*691 bushel. 

= 1 raillimcti’e. 

0*925 mile. 

1 kilometre. 

1000 archins (new mil). 

4*680 miles. 

I Nautical mile = 1852 metres. 

•1*714 miles 
1*296 mile. 

1*949 kilometre. 

= giamme = 0*015 grain. 

TTjVn litre. 

0*03937 inch = iVod »»• 

71 grains. 

45*72 centimetres. 

1^ kilogramme = 1*172 oka. 
kwan. 

1 0*631 acre. 

Commonly 806*65 8(i. yds. Vanes 
locally. Shanghai = 6600 sq. ft 
(Municipal Council). By Cus- 
toms Treaty — 920*417 sq^. yds., 
based on ch'ih of 14*1 inidies. 

1 liectolitrc. 

= 10 kilogrammes =22 *046 lb. av. 


Ngoiiia , 
Nin . , 


East Afrii'a . 7} keilas. 
Siam . . . H inch. 


Obolos . 
Ock . . 


Octavillo 
Oitavo . 
Okc . . 


On9a 
Ohco 
Oiicia . 
Onze 
Ounoo . 


Greece . . 

Turkey . . 


Spain . . 
Portugal 
Bulgaria. . 

Cypnis . . 
Egypt . . 

Greeije . . 

Turkey . . 

Poi'tugal 
France . . 

Romo . . 

Netherlands 
U. Stati's . 


1 decjigramme. 

Legal o(?k (1881) = 100 drachmas. 
New batman = 10 ocks, and 
kniitar =10 batmans ock = 
1 kilogramme. 

0*29 litre. 

1*780 litre. 

1 *28 litre (for liquids). 

1 *282 kilogramme (old). 

2jl lb. av. =400 drams (Cyprus). 

2*751 lb. av. (Customs). 2*805 
11). (Alexandria). 

1*282 kilogramme. 

1 *38 litre. 

1*1518 pint. 2*834 lb. av. (old 
weight). 

28*688 grammes. 

30*59 gfamnics (old). 

436*165 grains. 

1 hectograinrao. 1 0 onzen = pond, 

Av. ounce =137*5 groins. 


Pjuikon . . . Russia . 1088*382 lb. av. 

Palame(RoyaD Greece , . 1 decimetre. 

Palm , . . Holland . . 1 decimetre. 

Polmo , . . Portugal . 0*25 metre. 

Spain . . 8*346 inches. 

Para . . . . N. Borneo . 90 lb. av. 

Parah . . . Ceylon . , 6*59 pints. 

Parasaitg. See Persakh, 

Parniak. See Archin. 

Passeree . . Bengal . . 5 seers. 


P5 . . . . Portugal 
Pecheus (Royal) Greece . . 

Pecul . . . China . . 
Perche . . . France . . 

Canada . . 
PeT8akh,or Para- Persia . . 


} metre (old). 

1 metre= 1*543 old peoheuse. 

133} lb. av. 

22 square pieds de roi. In Quebec 
18 French feet. 

Probably 3*88 miles = 6000 guz. 


aATig 

Pfund . . . Germany . 


Prussia . . 

Switzerland 

Vienna . . 


Pharoagh. See Archin. 

Pic ... . 

Cypnis . . 

Picul . . . 

Japan . . ^ 

Straits Set- 
tlements J 
Siam . . . 

North Borneo 

Picki . . . 

Greece . . 

China . . 

Pie ... . 

Rome . . 

Pie de Biu gos 

Spain . . 

Pied .... 

Belgium . . 

Canada . . 

Pied de Roi . 

Paris . . . 

Pike .... 

Turkey . . 

Hilt .... 

IT. States . 

I’inte . . . 

J'rance . . 

Pipa .... 

Portugal . . 

Pipe .... 

Gibraltar . 

Pishi. See Keila. 

Poide do Marc 

France . . 

Pologada . . 

Pond . . . 

Portugal 

Nothcrlands 

Pot .... 

Denmark . 
Switzerland 
Bcigiuni . . 

Norway . . 

Pouce . . , 

Franrjc . . 
Russia . . 

Pond, or Pood 

Russia . . 

Pound . , . 

U. Stales . 

Russia . . 

.Jeroey , . 

Pu . . . . 

China . . 

Puddee , . . 

Madras . . 

Pulgada . . 

S}min . . 

Punrl . . . 

Denmark . 
Norway . . 

Sweden . . 




Zioii. piuna grai 

Oldzoll. lb. = V1028 lb. av. 

500 grammes = 16 unze. 

Apoth. pf. = 375 grammes. 

Pfund = 660*06 grammes. 

Zoll. pfund (1871) = 600 grammes. 

2 feet. 


133i lb. av. 

13*76 lb. 

A measure of 180 lb. weight of 
water. 

0*648 metre. 

25 gallons (dry measure). 

1 1 *78 inches. 

11*13 inches. 

11*81 inches = 10 pounces. 

12*79 inches. 

0*3248 metre. 

See Diraa. 

0*8325 imperial pint. 

0*931 litre. 

534 litres (Ot)orto). 

420 litres (Lisbon). 

600 litres (oflficially). 

105 to 126 gallons. 

0*2448 kilo = 8 onccs. 

27*77 millimetres. 

1 kilogramme. Apothecaiics pond 
- .375 gramnies. 

1 *7 pint = 4 po'gle. 

2*64 pints or 1*5 litre. 

3} litre (dry). } litre (liquid). 
0*965 litre. 

1*066 inch (old measure). 

1 inch. 

0*016122 ton. 

Standard troy lb. = 5760 grains. 

Avoir, lb. = 7000 gi’ains. 
0*9028211). av. (0*4095kilogi’Jinmn‘). 
7661 grains =16 oz. Jersey = 1 
livre. 

70*6 inches =6 ch’ih. 

2*89 pints. 100 cubic inches = 
Government puddee. 

0*927 inch, 

1*1023 11). av., or 600 grammes. 
0*4981 kilogramme. 

6560 grains. Varies locally. 

5500*5 giains (apoth.). 


Quart . . . U. States 

Quarto . . . Rome . . 

Portugal 

Quintal . . . Spain . . 

Portugal 
Argentina . 
Quintal (metric) France . . 

Quintale . . Italy . . . 


See Bushel. 

2*024 bushels. 

3*46 litres. 

100 libras (Castilian). 

58*752 kilogrammes, or 129J lb. av. 
100 libras, or 101*27 lb. av. 

= 100 kilo^'ammes = 1 *968 ewt. 

1 metric quintal. 


Ratel . . . Persia . . 

Hattel, or Rottle Arabia . . 

Ri . . . . Ja|)aii . . 

Rode . . . Denmark 

Roede . . . Netherlands 

Roll, or Rottolo Egypt . . 

Cairo . . . 

Alexandria . 

Rottol . . . Turkey . . 

Rubbio . . . Sf)ain . . 


1 11). av. 

lb. av., nearly (dry measure). 
19 lb. av. weight. 

) miles (itinerary), 
les (natural). 

\ metres, 
cametre. 

)5 lb. av. (Customs), 
av. (Govt.). 

5 lb. great rottolo. 

5 lb. Ic8.s rottolo. 

1 lb. great rottolo. 
na = I oka. 

1 pints (old measure). 

\ quarter (dry measure). 


2*118 


0*9805 


Rottolo 
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Schepol . 
Schopjjen 

Be . . 
Seer . . 


BtuasU . . 
Gk)rmanj . 

Netherlands 
Germany . 
Switzerland 
Japan . . 

In^ . . 


7 feet. 

50 litres, formerly 14*56 metzen 


1 aecaUtre. 


J Htro, formerly 0*11 gallon. 


.*875 litre. 

118*615 square yards (*9918 are). 
Government seer =2^ lb. av. 
Bengal, 80 tolas weight of rice 
(heaped measure), about 60 cubic 
inches (struck measure). 

Southern India = weiglit of 24 
current ruiiees. 

Madras, 25 lb. nearly. 

Juggerat, weight of 40 local rupees. 

Bombay, old seer, about 28 lb. 

Ceylon . . Measure of 1*86 pint. 

Persia . . 16 miscals, or 1136 grains weight 

(Sihr). 

NoU , — In India the seer, like the maund, varies 
considerably ; usually 40 seers go to a maund. 


Seidel . . . 

Sen .... 
Her .... 

Sliaku . . . 

Austria . . 

Siam . . . 
India . . 

Japan . . 

Sheng . . . 
Sh56 . . . 

Skaal-pund . 

China . . 

Japan . . 

Sweden . . 

Norway . . 

Skei>pe . . . Denmark . 

Skjepi»e . . Norway . . 

Stab .... (lorniaiiy . 
Stadron (Royal) Greece . . 

Store (metric) 

Storo . . . Italy . . . 

Streepe . . . Holland . . 

Stronima . . Greece . . 

Striesh . . . 

Striohe . . . 

Stunde . . . 

Germany 
Switzerland 
Germany . 


Switzerland 

Snltuhok . . 

Turkey . . 

Bung . . . 

Corea . . 


0*6224 nint. 

44*4 miles, nearly. 

1 litre (Indian Law, 1871). 

0*36 metre, also 9*18273 square 
decimetres ; also 18*039 cubic 
centimetres. 

2 pints, nearly. 

1 ‘804 litre. 

435*076 graramcH, or 0*959 lb. av. 

0*4981 kilogramme, or officially 
^ kilogramme. 

17*39 litres. 

17*37 litres. 

1 metre, or 3*i old fuss, but varied. 

1 kilometre. 

1 cubic metre. 

1 metric sterc. 

1 millimetre. 

1 mctiic are. 238*1 square pecheus 
(Constantinople). 

1 millimetre. 

3^ strich = 1 millimetre. 

Old itinerary measure, 2*8 to 3*4 
miles. 

4*8 kilometres. Stunder=5 stun- 
den, or 24 kilometres. 

Cubic measure (1881) whose sides 
equal a parmak (decimetre) 

4 lb. av., nearly. 


Tael . 


Tahil 

Tam 
Tan . 

T”:g 


Siam . . . 936;| grains. 

Hong Kong 1 jt oz. av. 

China . . Silver weight, oz. av. 

Japan . . 10 momme. 

(No current coin of the tael.) 

Straits Settle- IJ oz. av.= 10 dice = 100 hoon. 


meats 
Hong Kong 
China . . 

Burma . . 

Bombay . . 


133i lb. av. 

= 25 gallons. Also 138J lb. weight. 
2 miles, nearly, 

grains, or 72 tank.*? =80 piee. 


Tcharka . 

. Russia 

Tohetverte. 

. Russia 

Teng . . 

. Bunna 


Thanan . . . 

Siam . . . 

Thangsat . . 

Siam . . . 

To ... . 

•lapan . , 

Toise . . . 

France . . 

Tola . . . 

India . . 

Tomand . . 

Arabia . , 

Ton .... 

U. States . 

Tonde . . . 

Denmark . 

Tonne, or Mil- 

Franco . . 

lier 

Gorniany 

Tonne (metric) 


Toiinelada . . 

F5)rtiigal 

Tones . . . 

Greece . . 

Toil .... 

China . . 

Tovar . . . 

Bulgaria . . 

T’sun . . . 

China . . 

Tu . . . . 

China . . 

Vara . . , 

Peru . . . 


Spain 


Argentina 

Portugal 


Vat .... 

Holland . . 

Vedro . . . 

Russia . . 

Bulgaria. . 

Vemhok . . 

Russia . . 

Versta, or Verst 

Russia . . 

Vicrkantuiotde 

lltdland . . 

Viei-tel . . . 

Denmark . 
Swit/crlaud 

Visa .... 

Rangoon 

Wa .... 

Siam . . . 

Wigtje . . . 

Netherlands 

Wisse . . . 

Netherlands 

Yard . . . 

U. States . 
Mexico . , 

Zac .... 

Netherlands 

Zer (Persia). Hoc (hiz. 

Zoll .... 

Switzerland 

Zolotnik . . 

Russia . . 


0*866 gill. 

6*772 bushels =8 tchetveriks, or 
2*099 hectolitres. 

Burmese measures of ca|>acity de- 
i^nd on the teng or basket. 
Officially a basket is 2218*2 
cubic inches, but the tong varies 
locally : — 

Akyab=23 lb. of rice. 

Ba88Gin = 51 lb. of rice. 
Moulmcin = 48 lb. of rice. 
Rangoon = 48 to 50 lb. of rice. 
1 *6 pint. 

4*688 gallons. 

18*0891 litres. 

2*1815 yards. 

180 grains. Legal weight of 

187*17 lb. av. of rice. 

2240 lb. av., also a net ton of 
2000 lb. 

181 -392 litres (liquid measure). 
139*121 litres (dry measure). 

1000 kilogrammes. 

1000 kilogianimeH = 0*9842 ton. 
793*1.5 kilogi-aimnes. 

29 ‘.526 cwt. 

2*5 gallons approximately. 

128'2 kilogrammes. 

1*41 ineh (Treaty nmasure), 
100*142 miles =‘25 li, based on the 
cli’ih of 1 4*1 inches. 

83 inches. 

2*782 feet. 

2-841 feet. 
l*ll metre. 

1 liectolitre. 

2 ‘7056 gallons = 10Bchtofr8, or 12*3 
litres. 

12*8 litres. 

1 ‘75 ineh. 

0*66288 mile. 

1 metric are. 

1 ‘7 gallons. 

15 litres, 

'li’iVlh. av. 

80 inclnsH. 

1 grain] no. 

1 metric store, 

86 indies. 

838 centimetres. 

1 hectolitre. 

zoll = l decimetre. Old zoll 
nearly one indi. (See also 
JYuinL) 

6.5 8306 grains, or 96 doli. 


. Welhaiwei, a British naval and coaling station, 
sitimted on the north-east coast of the Shantung peninsula, 
China, about 40 mile.s east of the treaty port of Chefoo. 
It was formerly a Chinese naval station strongly fortified, 
hut was captured by thts Japanese in February 1895, and 
occupied by their troops, pending the payment of the 
indemnity, up till May 1898. Port Arthur having in 
the spring of that year been acquired by the Russian 
Government under a lease from China for twenty-five years, 
a similar lease was granted of Weihaiwei to the British 
Government, and on the withdrawal of the Japanese troops 
the British fleet took j>ossession, the flag being hoisted on 
24th May 1898. No period was fixed for the termination of I 
the lease, but it was stipulated that it should continue so 
long as Russia continued to hold Port Arthur. The harbour 
^ formed by an island nameil Liukung-tao running east 
and west across the mouth of a small bay, leaving an : 
entrance at each end. Towards the mainland the water I 
skoals, and the best anchorage is under the lee of the island. i 


I The cession comprises, b(!sid(;s tlui liarbour and island, a belt 
I of the nuiiiilaiid, 10 English miJes wide, .skirting the whole 
I length of the bay. Tlie coast lino of the bay is some 10 
miles and the area thus leased extends to alKmt 120 square 
miles, and contains a native jiojiulation which may be 
estimated at 200,000. Within iliis area Great Britain 
has exclusive jurisdictifin ; and she has, be.sides, the right 
to erec^t fortifications, station troops, and take any other 
' measures necessary for defensive jiurposes at any points 
on or near the coast of all that part of the peninsula 
which lies east ot 121’ 40' E. Chine.so war- vessels are 
at liberty to use the anchorage, notwithstanding the 
Icfise; and C-hinese jurisdiction may continue to bo 
exercised within the walled city of Weihaiwei, so far as 
not inconsistent with military requirements. Weihaiwei 
was made the headquarters of a native Chinese regiment 
in the jiay of Great Britain, and organized and led by 
British officers; but this regiment was disbanded in 
1902. 
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Weimar, a town of Germany, capital of the grand- 
duchy of Saxe- Weimar, 14 miles east of Erfurt. In 1896 
the Goethe-Schiller archives, containing MSS. by Goethe, 
Schiller, Herder, Wieland, Immermann, Fritz Keuter, 
Mdrike, Otto Ludwig, and others, were opened. Weimar 
possesses also natural science, archaeological, and ethno- 
graphical collections, the Liszt Museum, grand -ducal 
school of art, geograj)hical institutes, a technical school, 
commercial school, music school, teachers* seminaries, and 
deaf and dumb and blind asylums. Population (1885), 
21,565; (1900), 28,509. 

WoinborSfe, or more correctly KOnigliche Wein- 
berg e (Czech, Vinokrady Krdlovske)^ the chief town of a 
government district in Bohemia, Austria, an<l a suburb of 
Prague, with wliich it is now practically merged. Popu- 
latioji (1890), 34,531 ; (1900), 52,183. Of all Bohemian 
towns, this and the other three suburbs of Prague show 
the largest increase of population within the last half of 
the 19th century. 

Woinheimp a town of Germany, grand-duchy of 
Baden, 1 1 miles north of Heidelberg, on the “ Mountain 
Road** {Hergstraftse), at the foot of the Otletiwald. The 
town hall, Berkheim and Wiiideck castles, the house of 
the Teutonic Knights, and the churches are the principal 
buildings. The town dates from the middle of the 8th 
century. It has various manufactures (leather, machinery, 
chemicals, ttc.), and cultivates fruit and wine. Popula- 
tion (1885), 7595 ; (1900), 11,168. 

Wei pert, a town ill the government district of 
Kaadcn, north-west Bohemia, Austria, on the slope of the 
Erzgebirge, 20 miles north-north-east of Karlsbiid. Silver 
and cobalt ores were formerly mined. The town is now 
the chief centre of the Austrian lace and fringe making 
industry, both by machine and liand, and has also manu- 
factures of small-arma, pajKir, itc. Population (1890), 
8351 ; (1900), 10,037. 

Weiemann, August (1834 ), German I 

biologist, was born at Fraiikfort-oii-Main on the 17th of 
January 1831, and studied medicine in Giittingon. After 
apending three years in Rostock, he visited successively 
Vienna (1858), Italy (1859), and Paris (1860), and from 
1861 to 1862 he acted as private physician to the Archduke 
Stephen of Austria at Schaumburg Palace, In 1863 ho 
wont to Giosson to devote himself to biological study 
under Lcuckart, and in 1866 ho was appointi^d extra- 
ordinary professor of zoology at Freiburg, liecoming 
ordinary professor a few years later. His earlier work was 
largely concerned with jmrely zoological investigations, 
one of his earliest works dealing with the development 
of the Diiitera. Microscopical work, however, became 
impossible to him owing to impaired eyesight, and ho 
tiiriiod his attention to wider problems of biological in- 
quiry. Between 1868 and 1876 he published a series of 
papers in which hi^ attacked the question of the variability 
of organisms ; these were published in an English trans- 
lation by Professor R. Meldola in 1 882, under the title 
Studies in tfte Theorks of Descent^ Darwin himself contri- 
budiig a preface in which the importance of the nature 
and cause of variability in individuals was emphasized. 
Weisinann*s name, however, is licst known as the author 
of the germ-plasm theory of heredity, with its accompany- 
ing denial of the transmission of acquired characters — a 
theory which on its publication met with considerable 
opposition, esjiecially in England, from orthodox Darwin- 
ism. A series of essays in which this theory is expressed 
was collected and published in an Engli^ translation 
{Essays upon Heredity and Kindred Biological Problems^ 
vol. i. 1889, vol. ii. 1892). Weismann has published many 
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I other works devoted to the exposition of his biological 
views, among them being Die Da^er des Lebens; Ferer- 
bang ; Mwigkeit des Lebens; Die KmtinuUdt des Keini- 
plasmas als Grundlage einer Theorie der Fertrbang ; Das 
Keimplasma ; Die Allmachi der Katurzmhtung ; Aeussere 
Einfliisse als Entwicklungsreize ; Neue Gedanken ear Verer- 
hwngsfragey and GemiinabSelektion. For an account of 
the doctrines ho advocates, the reader is referred to the 
articles on Heredity, Regeneration, and Reproduc- 
tion, in these new volumes. 

Weissenburg'i a town of Germany, in Alsace- 
Lorraine, district of Lower Alsace, 42 miles by rail north- 
north-east of Strasburg. The church of St Peter and St 
Paul, Early Gothic (1294), contains old stained glass of 
the 13th-15th centuries, and also a museum of antiquities. 

I Weissenburg grew around a Benedictine abbey of the 7th 
century, and became a free imperial city in 1305. The 
production of matches, paper, <kc., and lithography are 
carried on, and wine and fruit are cultivated. Population 
(1885), 5968; (1900), 6946, including garrison of 2004. 
Weissenburg has been the scene of two memorable 
battles. The famous “Weissenburg lines,** consistiig 
of entrenched works extending along the Lauter, and 
having a length of 12 miles, were in October 1793 stormed 
by the Prussians and Saxons undiT the Austrian general 
Wurinsor. The Allies were, however, in their turn dis 
jiossossiid by Picheqrii on the 16th of December and forced 
to retreat behind the Rhine. These lines, as well as the 
fortifications of Weissenburg, have been now dismantled. 
On the 4 th of August 1870 the Germans under the Crown 
Prince of Prussia gained a decisive victory over a French 
corps (part of the army commanded by Macmahon) under 
General Douay, who was killed at the commencement of 
the engagement. 

WeiSSenburi^-am-Sand, a town of Bavaria, 
Germany, district of Middle Franconia, 33 miles by rail 
south by west of Nuremberg. It is still surrounded by old 
w'alls and towers, and has a couple of Gothic churches an<l 
a Gothic town halL A Roman castle has recently been 
discovered, and there is a collection of antiquities in 
the modern school. The old fortalice of Wiilzburg (2000 
feet) overlooks the town. Gold and silver fringe, cloth, 
&c., are manufactured. Weissenburg dales from the 8lh 
century, and in the 14th was made a free imperial town. 
Population (1885), 6025; (1900), 6550. 

WeiSSenfiBlSi an industrial town of Prussia, 
in the government of Merseburg on the Saale, at tho 
junction of the TTalle-Bebra-Frankfort-on-Main and Weis- 
sonffds-Zeitz lines of the Prussian state railways, 20 miles 
south-west of Leijizig. It is at the centre of extensive 
fields of brown coal, and has a lively trade in various 
manufactured articles, notably electric plant, paper, and 
boots, the last-named employing nearly 3000 hands. 
Population (1885), 21,766; (1895), 25,681; (1900), 
28,201. 

Welsskirchen, or Mahribch - Weisskirchen 
(Czech, //mmctf), the chief town of a government district 
in Moravia, on the Betschwa, a tributary of the March, 
3 miles east of Olmiitz. The manufactures comprise cloth, 
flannel, liqueurs, chocolate, and preserves ; also dyeing, 
corn-milling, and the manufacture of hemp. PopuJation 
(1890), 7795; (1900), 7821, mostly Czech. 

WekerlOp Alexander (1848 ), Hungarian 

statesman, was born on the 14th of November 1844 at 
M6dr, in the comitat of Stuhlweissenburg. After studying 
law at the university of Budapest he graduated doctor 
juris. He then entered the Government service, and after 
a period of probation was appointed to a post in the 
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ministry of finance. He still, however, continued an 
academic career by lecturing on political economy at the 
universil^. In 1886 Wekerle was elected to the House of 
Deputies, became in the same year financial secretary of 
state, and in 1889 succeeded Tisza as minister of finance. 
He immediately addressed himself to the task of improv- 
ing the financial position of the country, carried out 
the conversion of the State loans, and succeeded, for the 
first time in the history of the Hungarian budget, in 
avoiding a deficit. In Noveml»er 1892 Wekerle succeeded 
Count Szapdry as prenuier, though still retaining the 
portfolio of finance. At the head of a strong Govern- 
ment he was enabled, in spite of a powerful opposi- 
tion of Catholics and Magnates, to carry in 1894 the 
Civil Marriage Bill (see Hungary). The continued 
opposition of the Clerical party, however, brought about 
bis resignation in 1895, when he was succeeded by 
Banffy. 

WeldinCi Eloctric* — in electric welding and 
metal working the heat may be cominunic^ated to the 
metal by an electric arc, or by moans of the 
^ieci'ric resistance of the metal, as in the 
’ Thomson process. Arc welding is the older 
procedure, and it ap^iears to have been first made 
use of by De Meritens in 1881 for uniting the parts 
of storage - battery plates. The work -piece was placed 
ui)on a support or table, and connected with the jjositivc 
polo of a source of current callable of maintaining an 
electric arc. The other ])ole was a carbon rod directed 
by tlie hand of the o])orator so as first to make coniai^t 
with the work-piece, and then to effect the proper separa- 
tion to maintain tho arc. The heat of the arc was partly 
communicated to tho work and partly dissipated in the 
hot gases escaping into the surrounding air. Tho result 
was a fusion of the metallic lead of the storage-battery 
[ilato, which united various parts of the plate. The 
process was somewhat similar to tho operation of lead- 
burning by the hydrogen and air blowpipe, as used in 
the formation of joints in chemical tanks made of sheet- 
lead. The method of De Meritens has been modified by 
Bernardos and Olszewski, Slavienoff, Coffin, and others. 

In the Bernardos and Olszewski process the work is 
made the negative pole of a direct current circuit, and an 
arc is drawn between this and a carbon rod, to which 
a handle is attached for manipulating. As this rod is 
the jKisitive terminal, particles of carbon may be intro- 
duced as a constituent of the metal taking part in tho 
o(ieration, making it hard and brittle, and causing cracks 
in the joint or filling; the metal may, in fact, become 
very hard and unworkable. The Slavienoff modification 
of the arc -welding process consists in tho employment 
of a metal electrode in place of the carbon rod. Tho 
UKjtal electrode gradually melts, and furnishes fused drops 
of metal for the filling of vacant spaces in castings, or 
for forming a joint between two parts or pieces. 

In arc welding, with a current source at practically 
constant potential, a choking resistance in series with the 
I'cating arc is needed to secure stability in the arc current, 
as in electric arc lighting from constant potential lines, 
kittle effective work can be done by tho Bernardos and 
Olszewski method with currents much below 150 amjieres 

the arc, and the value in some cases ranges above 500 
limpei^. The potential must be such that an arc of 2 
to 3 inches in length is steadily maintained. This may 
demand a total of about 160 volts for the arc and the 
chokinjg resistance together. In the Slavienoff arc the 
l>otential required will be naturally somewhat lower than 
'^hen a carbon electrode is used, and the current strength 
will bo, on the other hand, considerably greater, reaching. 
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it apijears, in certain cases, more than 4000 amperes, 
in some recent applications of the arc process tho polarity 
of the work-piece and the arc-controlling electrode has, 
it is undoratood, been reversed, the work being made tho 
positive jKile and the movable electrode the negative. More 
heat energy is thus delivered to the work for a given total 
of electric energy expended. 

The arc method Ls essentially a fusing process, though 
with due care it is used for heating to plasticity the edges 
of iron sheets to be welded by j»ressure and hammering. 

It has lH?en found applicable in sjKJcial cases to the filling 
of def(jctive spits in iron castings, by fusing into blow- 
holes or other spaces small masses of similar metal, added 
gradually, and melU'd into union with tlie body of tho 
piece by the heat of the arc. Similarly, a more or less 
complete union between st;j)arate ]>iecos of iron plate ^ 
to J inch in thickni‘ss has be(*n effected by fusing addi- 
tional metal between iliom. Tho range of ojMTations to 
which the arc process is applicable is naturally somewhat 
limited, and dejH.‘,n(ls to a largo extent u])oti the skill 
acquired by the o|»erator, who ueci‘ssarily works with 
his eyes well screeni'd from the glare of tlui large arc. * 
Unless the space in which the work is carried on is 
largo, the irritating vapours wliicli rise from the arc 
stream add to the difficulty. Strong draughts of air 
which would disturb the arc must also be avoided. These 
factors, added to the relative slowness of the work and 
tht^ uncertainty as to its result, have tendetl to restrict 
tho ai>plieation of are welding in practice. Moreovtu*, 
much Ijeat- energy is dissipated in ihe^ arc llame and 
passes into the air, whil(‘, owing to the time retpiired 
for the work, the metal undergoing tniatment loses much 
heat by radiation. Y(‘t the. mt‘tljo(l rc(|uires little sjH'cial 
machinery. The current may be taken from existing 
electric lighting and powder circuits of moderate pot(*ntial 
without transformation, and may be utilizi'd with sinqde 
appliances, consisting chiefly of heavy wire leads, a carbon 
or metal electrode with a suitable Jiandle for its manipu- 
lation, a clioking or steadying resistance, and screen of 
dark glass for the ojK^rator^s eyiis. 

In 1874 Wcrdcrniaini proposi-d to nsc, as a sort of tikctric. blow- 
pipe, tho flanio gases of an cloc'tno arc blown or drfloot,«;d by an 
air jet or the like- a suggestion ri'ecnt\y revived by ZtMv.mT for 
arc welding. The arc in tliis instance is deflected from tlm space 
between the usual carbon electrodes by a magnetic field. Tlie 
metal to bo lieated takes m* part in the conduction current, 
the heat is ooniniuiiicatcfJ by the gases of the arc, and, to a small 
extent, by the radiation from tlie hot carbon electrodes between 
wdiich the arc is formed. The ])roeeas is scarcely to be called 
electric in any true sense. Another curious o])eralioii, resembling 
in some respects the are. methods, has been j^ronosed for llic! heating 
of metal pieces before they are brought unoor the liammor for 
forging or welding. The end of a metal har is j»li?nged into an 
electrolytic bath while connected with the negative pole of a 

lighting or other electric ciivuit having a potential of 100 to 

I 150 volts. The j)Ositivc pole is eonnected with a metal ])lato as 
an anode immersed in the electrolyte,, or forming the side of 
the containing vat or tank. A solution of sodium or pota.Msiuiii 
' carbonate is a suitable electrolyte. That part of the bar which 

I is immersed acts as a cathode of limited surface, and is at once 

! seen to be surrounded by a luminous glow, with gas bubbles 
I arising from it. The immersed end of ibo bur rapidly lieats, 
and may oven melt under tho liquid of the bath. It is probable 
that an are forms between the surface of the metal and the adjacent 
liquid layer, the intense heat of which is in ])art eominiinieated 
to tho metal and in i*art lost in the solution, causing thereby a 
rapid heating of the bath. This singular ac*.tion apficars to have 
been first made known by Hobo and I^graiige. It is distinctlv 
a form of electric heating, having no necessary relation to such 
subsequent operations as wielding, ami is, moreover, wasteful of 
energy, as tho heat is largely carried off in the liiiuid batli. 

The Thomson process, first brought to public notice 
in 1886, has since that time Ixjen ajiplied conimercially 
on a large scale to various metal-welding o;^rations. The 
metal pieces to be united are held in massive clamps and 
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pressed together in firm contact; and a current is made 
to traverse the proi^osed joint, brining it to the welding 
temperature. The union is effected by forcing 
Tbomaon piocas togetlier mechanically. The charac- 
proem, terifttic feature of the process is the fact that 
the heat is given out in the body of the metal. The 
voltage does not usually exceed two or three, though it 
may reach four or five volts; but as the resistance of 
the metal pieces to be joined is low, the currents are 
of very large values, sometimes reaching between 50,000 
and 100,000 amfieres. Even for the joining of small 
wires the current is rarely less than 100 amperes. Such 
currents cannot, of course, be carried more than a few 
feet without excessive loss, unless the conductors are given 



Fia. 1.— Thoiu8on Weldim; Transformer. 

very largo section. With alternating currents, also, the 
effectiveness of thc^ work si^eedily diminishes, on account 
of the inductive dro]) in the leads, if they are of any 
considerable length. The candying of the welding currents 
over a distance of several feet may, in fact, lead to serious 
losses. These difliiculties are overcome in 
the Thomson welding transformer, which 
resembles the step-down transfurmcTS used 
in electric lighting distribution by alternating 
currents, with the exc^eptioii that the sticoud 
ary coil or conductor, whicli forms jiart of 
the welding circuit, usually consists of only 
one turn of great section, S S (Fig. 1). 

This is oftim made in the form of a copjKjr 
casing, Avhich surrounds or encloses the 
j»rimary tjoil P P in whole or in part. The 
primary coil is of copjHir w'irc of many 
turns. The secondary casing, witli the 
primary enclosed, is ]»rovided with tlie usual 
laminated iron-transformer cons, I, constitut- 
ing a closed iron magnetic circuit threading 
both primary and secondary electric circuits. 

The.^tcrmiiials of the single-turn secondary 
serve as connexions and su})})orts for the 
welding clamps C D, which hold the work. 

The clami® are variously modified to suit 
the size, shajie, and character of the metal 
pieces, M N, to be welded, and the propor- 
tions of the transformer itself are made 
pro^x^r for the conditions existing in each 
case. The potential of the primary circuit 
may be selected at any convenient value, 
provided the winding of the coil P P is adapted thereto, 
but usually 300 volts is employed, and the periodicity 


is about 60 cycles. Inasmuch as only the proposed joint 
and a small amount of metal on each side of it are 
concerned in the operation, the delivery of energy is 
closely localized. The chief electrical resistance in the 
welding circuit is in the projections between the clamps, 
where the electric energy is delivered and appears as 
heat. A portion of the oner^ is, as usual, lost in the 
transformation and in the resistance of the circuits else- 
where, but, by proper proportioning, the loss may be kept 
down to a moderate percentage of the total, as in other 
electric work. 

The pieces are set firmly in the welding clamps, with 
the ends to bo joined in abutment and in electric contact. 
The projection of each piece from the clamp varies with 
the section of the pieces, their form and the nature of the 
metal, and the time in which a joint is to be made ; but it 
rarely exceeds the thickness or diameter of the pieces, 
except with metals of high heat conductivity such us 
copixir. When the pieces are in place the current is turixri 
into the primary coil of the transformer, sometimes sud- 
denly and in full force, but more often gradually. Switches 
and regulating devices in the primary circuit permit com- 
plete and delicate control At least one of the clamps, I) 
(Fig. 1 ), is movable through a limited range towards and 
from the other, and is thus the means of exerting pressun; 
for forcing the softened metal into complete union, in 
large work the motion is given by a hydraulic cylinder and 
piston, under suitable control by vulvos. At about the 
time the current is cut off, it is usual to apply increased 
pressure. The softened metal is upset or pressed outwards 
at the joint and forms a characteristic burr, which may 
bo removed by filing jm , ^ 

d 


or grinding, or be 
hammered down while 
the metal is still hot. 
Sometimes the burr is 
not objectionable, and 
is allowed to remain. 


Fiu. i2. 


Lap welds may be made, but butt welds are found to be 
satisfactory for most purjxwes. The appearance of round 
bars in abutment before wielding is shown in Fig. 2 at A ; 



Fio. 8.— Aatomatic Welder. 


and at B they are represented as having been joined by an 
electric butt weld, with the dight upset or burr at the 
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joint Before the introduction of the Thomson process 
a few only of the metals, such as platinum, gold, and 
iron, were regarded as weldable; now nearly ail metals 
and alloys may be readily joined. Such combinations 
as tin and lead, copper and brass, brass and iron, iron 
and nickel, brass and German silver, silver and copper, 
copper and platinum, iron and German silver, tin and 
zinCf zinc and cadmium, <kc., are easily made; even ! 
brittle crystalline metals like bismuth and antimony may I 
be weld^ as well as different metals and alloys whose 
fusing or softening temperatures do not differ too widely. 

If the meeting ends conduct sufficiently to start the 
heating, it is not necessary that they should fit closely 
together, nor is it necessary that they should be quite 
<;lean, the effect of the incipient heating being to confer 
conductivity upon the scale and oxide at the joint. In 
some cases the application of a dux, such as borax, 
enables the welding to be accomplished at a lower tom- 
j)erature, thus avoiding risk of injury by excessive heating. 
While the pieces are heating, the increase of temperature 
may raise the specific resistance of the metal so that the 
current required will be lessened j»or unit of area, while 
on the other hand the growing jHirfection of contact 
during welding, by increasing the conducting area at the 
joint, compensates for this in that it tends to the increase 
of current. With some alloys like brass and German 
silver, which have a low temperature coefficient, this 
coTiqKjnsating effect is nearly absent. The increase of 
*s]M 5 cific resistance of the metals with increase of tem- 
perature has another valuable effect in proi)crly distributing 
the heating over the whole section of the joint. Any 
portion which may bo for the moment at a lower tcuniKna- 
turo than other ]K)rtions will necessarily have a lower 
relative resistance, and more current will be diverttd to 
it. This action rapidly brings any cooler portion into 
equality of temperature with the rest. It also prevents 
the overheating of tlie interior portions which are not 
losing heat by radiation and convection. The success of 
the electric process in welding metals which weni not 
formerly regarded as weldable is probably dut) in a measure 
to tills cause, and also to the ease of control of the o]^)era- 
tion, for the oiiorator may work within far narrower limits 
of plasticity and fusibility than with tho forge fire or 
blowpipe. The mechanical pressure may bo automatically 
applied and the current automatically cut off after the 
completion of the weld. In some more recent tyj-KJS of 
welders tho clamping and releasing of tho pieces are also 
accomplished automatically, and nothing is left for the 
ojHirator to do but to feed the pieces into the clamps. 
Kcpetitioii-work is thus rapidly and accurately done. The 
automatic welder represented in Fig. 3 has a <;ai)acity 
of nearly 1000 wolds jKsr day. The pressure roepirod is 
subject to considerable variation : the more rigid the. 
material at the welding temperature, the greater is the 
necessiiry pi* 088 urc. With co}>i)er the force may bo about 
<>00 pounds i^er square inch of section ; with wrought iron, 
1200 pounds; and with steel, 1800 i>ound8. It is custom- 
ary to begin the operation with a much lighter preasuro 
than that used when all parts of tho pieces at the joint 
have come into contact. The pressure exerted in com- 
pleting tho weld has the effect of extruding from the 
joint all dross and slag, together with most of the metal 
which is rendered plastic by tho heat. The strongest 
electric wields are those effected by this extrusion from 
the joint, in consequence of heavy pressure quickly applied 
at the time of completion of the weld. The unhammered 
weld, as ordinarily made by the electric process, has sub- 
stantially the same strength as tho annealed metal of the 
bar, the break under tensile strain, when the burr at the 
weld is left on, usually occurring a little to one side of 
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the ^oint proper, where the metal has been annealed by 
heating. Hammering or forging tho joint while the metal 
cools, in the case of malleable metals such as iron or 
copper, will usually greatly toughen the metal, and it 
should be resorted to where a maximum of strength is 
desired. The same object is partially effected by placing 
the weld, while still hot, between dies pressed forcibly 
together so as to give to the weld some desired form, as 
in droi)-forging. 

The amount of electric energy necessary for welding 
by the Thomson process varies with the different metals, 
the.ir electric conductivity, their heat conductivity, fusi- 
bility, the shape of the pieces, section at the joint, &c. 
In the following table are given some results obtained in 
the working of iron, brass, and copj)er : — 


Enkrgy itsku i!f Eleotuic Weldino. 


Iron and Steel, 

Section, 8q. In. 

Wat.tH in 
nry of Wold or. 

Tiino in 
Sei*.s. 

IVatt-Hemndg. 


8,500 
16,700 
23,500 « 

2P,000 

34.000 

39.000 

44.000 

50.000 

33 

45 

55 

65 

70 

78 

85 

90 

280.500 

751.500 
1,292,500 

1.88.5.000 

2.380.000 

3.042.000 

3.740.000 

4.500.000 

Jinm, 

•25 . 

7,500 

17 

127,500 

•5 . . . 

13,500 

22 

2»7,000 

•75 . 

19,000 

29 

551,000 

1-0 .. . 

25,000 

33 

825,000 

1-26 . 

31,000 

38 

1,178,000 

1 -5 . 

86,000 

42 

1,512,000 

1-75 . 

40 000 

45 

1,800,000 

2- . . . 

44,000 

48 

2,112,000 


•125 

6,000 

8 

48,000 

•25 . 

i 14,000 

11 

154,000 

•375 

1 19,000 

13 

2 j 7,000 

•5 . . . 

25,000 

10 

400,000 

•625 

1 31,000 

18 

.558,000 

•75 . 

30, .500 

21 

766,500 

•875 

43,000 

22 

946,000 

VO . 

49,000 

23 

1,127,000 


The figures are of course only approximate, and refer 
to one condition alone of tim(MM)n.«<unjption in th(^ making 
of (jiu*h Aveld. TljtJ more rapidly tlx^ work is done, the 
less, as a rule, is the total eniirgy nHpiired ; hut the rate 
of output of the jdant must be increased with increase 
of sjHMjd, and thi.s involves a larger jdant, llie consequent 
expmse of whkli is often disatlvantagt^ous. If in the 
foregoing table tho watts for a given section be multi- 
})licd by the time, the relation >>ctw(^eu the total energy 
required for different sections of the same metal, or for 
the same section of the diffenmt metals, is obtained. 
These products are given under thtj head of watt-sccondH. 
It will be seen that the energy incre>is(is more rajiidly 
than the sections of tho pieces — doubtless becaust^ tho 
larger pieces take a longer lime in welding, with tho 
result of an increased loss by conduction of heat along 
tho bars back from the joint. If the time of welding 
could be made the same for various sections, it is probable 
that the energy required would be more nearly in direct 

S. IX. — 103 
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proportion to the area of section for any given metal 
This relation would, however, only hold approximately, 
as there is a greater relative loss of heat by r^ation and 
convection into the air from the pieces of smaller section. 
The total energy in ivatt-seconds for any given section of 
copijer will be found to be about half as much again as 
that for tlio aamo section of iron, while the amounts of 
energy required for equal sections of brass and iron do not 
greatly ditfbr. 

In practice, joints in solid bars or in wires are the most 
common, but the process is applicable to pieces of quite 
varied form. Joints in iron, brass, or lead pipe are 
retulily made; strijjs of sheet metal are joined, as in 
band saws ; bars or tubes are joined at various angles ; 
sheet metal is joined to bars, «fec. One of the more 
inhiresting of the recent applications of electric welding 
is the longitudinal seaming of thin stool piiHj. The metal 
or skelp is in long strips, bent to form a hollow cylinder 
or pi})o, and tim longitudinal seam moves through a 
sj)ocial welder, which pjisscs a current across it. The 
work is completed by drawing the pipe through dies. The 
welding of a ring formed by bonding a short bar into 
a circle affords an excellent illustration of the chanwiter 
of the currents employed in the Thomson process. Not- 
withstanding the conqmratively free path around the 
ring through the full section of the Ixiiit bar, the (Uirrent 
heats the abutted ends to the welding temi>crature. In 
this way waggon and carriages wheel tyres, hamoss rings, 
pail and barnd hoops, and similar objects are extensively 
produced. The process is also largely aiiplicwl to the 
welding of iron and cojqior wires used for eltjctric lines 
and coiKbictors, of sU^el axles, tyres and metal frames 
used in carriage Avork, and of sucdi parts of bicycles as 
pedals, crank hangers, seat posts, forks, and steel tubing 
for the frames. The heat, whether it l)o utilized in 
welding or brazing, is so sharply localized that no damage 
is done to the finish of surfa<u^s a short distance from the 
wold or joint. Parts can bo accurately fonned and finished 
before being joined, as in tlio welding of taper shanks to 
drills, the lengthening of drills, screw taps, or augers, and 
the like. Electric welding is applicable to forms of pieces 
or to conditions of work whicJi would be impracticable 
with the ordinary forge fire or gas blowpijxi. A char- 
acteristic instance is the wire bands which hold in place 
the solid rubber tyres of vehicles. The proximity of the 
rubbtjr forbids the application of the heat of a fire or 
blowpijie, but by sindriging the rubber back from the 
proposed joint and seizing the ends of wire by the electric 
welding clamps, the union is rajadly and easily made. 
When the rubber of the tyre is released, it covers the joint, 
regaining its complete form. Sjxjcial manufactures have 
ill some cases arisen based uj^aii the use of electric welding. 

The wehling clamiis, and the mechanical devices con- 
nected Avith them, vary widely in accordance with the work 
they have to do. A machine for forming metal wheels 
is so constructed that the hubs are made in two sections, 
which when brought together in the welder are caused to 
embrace the radiating iron or stool spokes of the wheel. 
The two sections are then welded, and hold the spokes 
in solid union Aviih themselves. Another machine, designed 
for the manufacture of wire fences, makes several welds 
automatically and simultaneously. Galvanized iron wires 
are fed into the machine from reels in several parallol 
lines about a foot apart, and at intervals are crossed 
at right angles by wire sections cut automatically from 
another reel of wire. As the wire jiasses, electric welds 
are formed between the transverse and the parallel lines. 
The machine delivers a continuous web of wire fencing, 
which is wound upon a drum and removed from time 
to time in largo roUi In the United States, street railway 


rails are welded into a continuous metal structure. A 
huge welding transformer is suspended upon a crane, 
which is borne upon a car arranged to run upon the track 
as it is laid. The joint between the ends of two contigu. 
ous rails is made by welding lateral strap pieces, covering 
the joint at each side and t^ing the place of the ordinary 
fish-plates and bolts. The exertion of a greatly increased 
pressure at the finish of the welding seems to be 
decidedly favourable to the {)ermanence and strength of 
the joints. When proijerly made, the joint is strong 
enough to resist the strains of extension and compression 
during temperature changes. For electric railways the 
welded joint obviates all necessity for “bonding” the 
rails together with copper wires to convert them into 
continuous lines of return conductors for the railway 
current. In railway welding the source of energy is 
usually a current delivered from the trolley line itself to 
a rotary converter mounted on the welding car, whereby 
an alternating current is obtained for feeding the primary 
circuit of the welding transformer. Power from a distant 
station is thus made to produce the heat required for 
track welding, and at exactly tlie plac^o where it is to 
bo utilized. In this instance the work is stationary, 
while the welding apparatus is moved from one joint 
to the next. Welding transformers are sometimes used 
to heat metal for annealing, for forging, bending, or 
shaping, for temjiering, or for hard soldering. Under 
8|K5cial conditions they are well adapted to these purposes, 
on account of the perfect control of the heating or energy 
delivery, and the rapidity and cleanliness of the operation. 

Divested of its welding clamps, the welding transformer 
has found a unique ajAplication in the armour-annealing pro- 
cess of Lemp, by means of which spots or lines 
are locally annealed in hard-faced ship^s armour, 

BO that it can ho drilled or cut os desired. Before ^awnag. 
the introduction of this process, it was practi- 
cally impossible to render any portion of the hardened 
face of such armour workable by cutting tools without 
detriment to the hardness of the rest. A very heavy 
electric current is passed through the spot or area which 
it is desired to soften, so that, notwithstanding the rapid 
conduction of heat into the body of the plate, the metal 
is brought to a low red heat. In order that the s^nji 
shall not reharden, it is requisite that the rate of cooling 
shall bo slower than when the heating current is cut off 
suddenly ; the current therefore undergoes gradual diminu- 
tion, under control of the oj)orator. The welding trans- 
former has for its secondary terminals simply two copper 
blocks fixed in ]>osition, and mounted at a distance of an 
inch or more apart. These are placed firmly against the 
face of the armour plate, with the spot to be annealed 
bridging tlie contacts, or situated between them. As in 
track welding, the transformer is made movable, so that 
it can be brought into any position desired. YHien the 
annealing is to be done along a line, the secondary ter- 
minals, with the transformer, are slowly and steadily slid 
over the face of the plate, new portions of the plate being 
thiw continually brought between the terminals, while 
thaso which had reached the proper heat are slowly 
removed from the terminals and cool gradually, (e. t.) 

Wellesleyp a toAvn of Norfolk county, Massachu- 
setts, U.S.A., on the Boston and Albany Railroad, in the 
eastern part of the state. It is chiefly knoAvn as the seat 
of Wellesley College, a non-sectarian college for women, 
opened in 1875. In 1900 it had 84 instructors and was 
attended by 716 students. In 1899 its property was 
valued at $1,745,975, and its income from all sources 
was $226,448. Population (1890), 3600; (1900), 5072, 
of whom 1306 were foreign-bom. 
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Wallhauseni Julius (1844 ), Bible 

scholar and Orientalist, was born at Hameln, West- 
))halia, on the 17th of May 1844. Having studied at the 
University of Gottingen, he established himself there in 
1870 as privai^docmt for Old Testament history. In 
1872 he was appointed to the chair of theology in Greifs- 
wald. Resigning in 1882 owing to conscientious scruples, 
he became in the same year professor extraordinary in the 
faculty of philology at Halle, was elected ordinary pro- 
fessor of Oriental languages at Marburg in 1885, and 
was transferred in a like capacity to Gottingen in 1892. 
Wellhausen made his'^amo famous by his critical in- 
vestigations into Bible history, and the uncompromising 
scientific attitude he adopted in testing its problems 
brought him into antagonism with the older school of 
Biblical interpreters. The best known of his works are 
De Gentibua et familiis Jttdaeis (Gottingen, 1870) ; Die 
Pharisa^ und Saddueder (Greifswald, 1874); Prolegoniemi 
mr Genchkhte hraels (Berlin, 1878; English translation, 
1885) ; Muftamtiied in Medina (Berlin, 1882); Die Kotn^ 
posilion des Jfem(€uchn imd die huf>orischen Biicher d^s 
Alteti Testaments. 

WellinflTbOrOUg'h, an urban district (1894) 
and market town in the Eastern parliamentary division 
of Northamptonshire, England, 10| miles east-north-east 
of Nf>rthampton by rail, on the London and North- 
Western and Midland railways. Tlio church of All 
Saints* was enlarged in 1890, and a chapel-of-oasc (St 
Barnabas’s) to the parish church was built in 1893. The 
town has grown rapidly, its staple industry, the leath(»r 
trade, having increased enormously since the manufacture 
of shoe-uppers was introduced. The iron industry is 
also flourishing. Population (1881), 13,794; (1901), 
18,412. 

Wellington, a town of New Soiitli AVales, 
Australia, 218 miles north-west of Sydney, in the county 
of Wellington, on the left bank of the river Macquarie, 
which is here spanned by a fine bridge, ^lany new 
buildings have been erected, and there is an (ixcellcnt 
water-supply. Stock-rearing and agriculture aie exten- 
sively carried on, and rich gold-bearing reefs are known 
to exist. From the celebrated caves in the neighbourhoiHi 
gr<.'at quantities of fossil bones were sent to Jilngland for 
examination by Professor Owen. Population (1901), 
2988. 

Wellington, the capitiil and most central seaport 
of New Zealand, Mutt county. North Island, 158 miles 
S. by E. of New Plymouth. Since 1885 it has made 
more progress tlian any other town in the colony. Its 
population rose from 27,833 in 1886 to 46,638 (or 
with suburbs 49,344) in 1901. The town is supplied 
with electric light, and has tramways. Much land has 
been reclaimed from the harljour, and on this and in 
the central streets many substantial brick buildings have 
been erected. The rambling, unhealthy, Parliamenbiry 
buildings have been rebuilt and a fitting library added. 
The Wellington school of art is perhaps the best in the 
colony. A good public library, a now public park formed 
and levelled on the crest of a hill overlooking the centre 
of the town, and an adequate system of drainage are 
other improvements. Wellington is in touch by rail- 
way with Napier and New Plymouth. By vote tfiken 
in 1901 the municipality decided thenceforth to levy 
urban rates on the unimproved value of land in the city. 
The tonnage of vessels entering in 1900 was 213,874; 
cleared, 277,503. The harbour board’s rccei])t8 were 
^86,551, its expenditure £117,887. The total trade in 
1893 was £2,816,758; in 1896, £3,079,112; in 1901, 
^1,990,670. 
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W.II., a cathedral city, municipal borough, and 
market town in the Wells 2>arliamentary division of 
Somersetsliiro, England, 135 miles west of London by 
rail, at the foot of the Mendip Hills. The recreation 
grounds, six acres in area, near the bishop’s palace, w’ero 
Ja^d^out in 1888. Population (1891), 4822; (1901), 

Wells, Charles Jeremiah (1798(?)-1879), 

English pixst, w'as born in London, probably in the year 
1/98. He was educated at (\nvdcn Clarke’s school at 
Edmonton, with Tom Keats, the younger brother of the 
j>oet, and witli B. H. Horne. He became acquainteii uith 
John Keats, and was the friend “who sent mo some 
ros<*8,” to whom Keats wrote a sonnet on the 29th of 
Juno 1816 : — 

“ AVhen, 0 Wulla 1 thy rosos caino t.() mo, 

My soiiao witli thoir d('lii;ioiisiu‘M.s amis spollod ; 

Soft voices had they, that, witli lender plea, 

Whisper d of tioaec and trutli and friendlin(‘ss iinquellcd.” 

Unfortunately, Wells soon afterwards played a cruel prac- 
tical joke on the dying Tom Keats, and rcapjx'ars in the 
elder poet’s correspondeneo as “that degraded Wells.” 
Both with Keats and Reynolds, Wells was in direct literary 
emulation, and his early writings were the result of this. 
In 1822 ho puldished Slmdes after Nature — or rather, in 
the manner of Boccaccio, tmnpercd by that of L(*igh 
Hunt — a curious littlcj volume of brocaded prose. At the 
close of 1823, under the pseudonym of II. L. Howard, 
appeared the Biblical drama of Joseph amJ hia Brethren 
(dated 1824). For the next three years Wells saw Hazlitt, 
as he said, “every night,” but in 1827 the two men were 
estranged. When Hazlitt died, in Se]»temlH*r 1830, 
Wells took Horne to see his d(‘;id friend, and afterwards 
raised a monument to the memory of Hazlitt in the church 
of St Ann ’s, Soho, 1 1 is two bo< iks jiasscd almost un noticed, 
and although Hazlitt said that Jose2>ft and his Brethren 
was “ more than original, alniriginal, and a m(*re experi- 
ment in comparison wit^> the vast things ” Wells could do, 
ho forebore to rejviow it, and evini dissuaded the young 
poet from writing any nior(\ Wells was now practising 
as a solicitor in London, but he fancied that his health 
was failing, and ]>roceeded to South Wales, whore he 
occupied himself with shooting, fishing, and writing 
]M:»etry until 1835, when ho removed to Rroxliourne, in 
Hertfordshire. In 1840 he left England, never to set 
foot in it again. Ho settled at Quimper, in Brittany, 
where ho lived for some years. A story called (Jlarihd 
appeared in 1845, and one or two slight sketch(‘s laUir, 
but several imjiortant tragedies and a great di‘al of iiuseel- 
laneous verso lielonging to thi'se years are lost. Wells 
stateil in a letter to Homo (November 1877) that ho 
had composed eight or ten volumes of poetry during his 
life, but that, having in vain attempted to find a pulv 
lishor for any of them, lie burne<l the whole mass of 
MSS. at Iiis wife’s death. The only work he had re- 
tained was a revised form of Joseph and his Brethren^ 
which was praised in 1838 hy Wade, and again, with 
great warmth, by Horne, in his Keiv SjJrit of the Age^ in 
1844. I’he drama was then once more forgotten, until 
in 1863 it was read and vehemently iiraiscd by D. G. 
Kossetti. The fide now turned at last; Joseph and his 
Brethren bc'came a kind of shibboleth — a rite of initia- 
tion into the true jioetic culture — but still the world at 
largo remained indifferent. Finally, however, Mr Swin- 
burne wrote an eloquent study of it in the Fortnightly 
Revwio in 1875, and the drama itself was reprinted in 
1876. The old man found it impossible at first to take 
his revival seriously, but he woke up at length to take a 
gnmt interest in the matter, and lietween 1876 and 1878 
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ho added variouB scenes, which are in the possession of 
Mr Buxton Forman, who published one of them in 1895. 
After leaving Quimper, "Wells went to reside at Marseilles, 
where he held a professorial chair. He died on the 17 th 
of February 1879. 

From R. H. Horne, the author of the present 

writer received the following account of the personal 
appearance of Wells in youth. He was short and sturdy, 
with dark red hair, a sanguine complexion, and bright 
blue eyes; ho used to call himself “the cub,” in reference 
to the habitual roughness of his manners, which he was 
ablo to resolve at will into the most taking sweetness and 
good-humour. Wellses wife, who had been a Miss Hill, 
died in 1874. Their son, after his father’s death, achieved 
a notoriety which was unpoctical, although recorded in 
]>opular song, for he was the onoe-famous “ man who broke 
the bank at Monte Carlo.” 

The famous Jof^epK wnd his Brethren^ concerning whicli 
criticism has recovered its self-possession, is an overgrown 
specimen of the pseudo-Jacobin drama in verse which 
was poi)ular in ultra-poetical circles between 1820 and 
1830. Its merits are those of rich versification, a rather 
florid and voluble eloquence, and a subtle trick of reserve, 
akin to that displayed by Webster and Cyril Tourneur in 
momenta of impassioned dialogue. Mr Swinburne has 
said that there are linos in Wells “which might more 
naturally ha mistaken, even by an exj)ert, for the work of 
the young Shakesp(*s^e, than any to be gathered eLs(i- 
where in the fiedds of Eiiglish poetry.” This may be the 
case, but even the youngest Sliakesjxmre would have 
avoided the dulnoss of subject-matter and the slowness of 
evolution which im]Jt‘de the reader’s progress through this 
wholly undramatic play. Joseph and his Brethren^ in fact, 
although it has been covered with eulogy by the most 
illustrious enthusiasts, is less a poem than an odd poetical 
curiosity. (e. o.) 

Wells. Sir Thomas Spencer, 1st Babt. 

(1818-1897), English surgeon, was born at St Albans, 
3rd Ftsbruary 1818, and w^is given a medical education 
in Leeds, Dublin, and St Thomas’s Hospital, I-iondon 
(M.R.C.S. 1841). From 1841 to 1848 he served as a 
Burger)!! in the navy, and in 1848 he w^eiit to Paris to 
study pathology. In 1853 ho sottled in London, and 
took up ophthalmic surgery, interrupting his work to go 
out to the East in the Crimean war. In 1854 he iH^came 
surgeon to the Samaritan Free Hospital for Women and 
Children, London. His reputation in surgery had ob- 
tained for him in 1844 the fellowship of the Royal 
College of Surgeons, and ho subsequently became a 
member of council, Hunterian professor of surgery and 
pathology (1878), President (1882), and Hunterian Orator 
(1883). In 1883 he AViis made a Imronet. Ills name is 
l) 08 t known in connexion with his successful revival of 
the f)poratiou of ovariotomy, w’hich had fallen into dis- 
repute owing to the excessive mortality attending it; and 
in his skilful hands, assisted by modern surgical methods, 
the operation lost almost all its danger. His book on 
JDiseasiis of the Ovaries >vas published in 1865. Sir 
Spencer AN^dls married in 1853 Miss Elizabeth Wright, 
and had a son and daughters. He died 31st January 
1897. His estate at Golder’s Hill, Hampstead, was sold 
after his death to the London County Council and con- 
verted into a public i)ark. 

Wollston, a city of Jackson county, Ohio, "U'.S.A. 
It is at the intersection of the Baltimore and Ohio South- 
Western, the Cincinnati, Hamilton, and Dayton, the 
Hocking Valley, and tlio Ohio Southern railways, in the 
Bouthern part of the state. Population (1890), 4377; 
(1900), 8045, of whom 311 were foreign-born. 
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WallSVilla. a city of Columbiana county, Ohio, 
X7.S.A., on the Ohio river and the Pennsylvania Railroad, 
in the eastern part of the state, at an altitude of 687 
feet. It is in a fanning and coal-mining region, has rail- 
way works, rolling-mills, boiler works, and other manu- 
factures. Population (1880)^ 3377 ; (1890), 5247 ; (1900), 
6146, of whom 475 were foreign-bom and 113 negroes. 

W0l8| the chief town of a government district in 
Upper Austria, and formerly the capital of that arch- 
duchy, on the river Traun, about 17 miles by railway 
from Linz. The parish church is a restored Gk>thic 
structure, supposed to date from the 9th century. In 
1519 the Emperor Maximilian died in the old castle, 
now private property. There is a Protestant church, 
erected by the Gustavus Adolphus Association in 1849- 
1850, a theatre, a handsome town hall, and a hne park. 
The town draws a suj>ply of natural gas, used for lighting, 
heat, and motive power, from deep artesian borings first 
made in 1891. It has an important trade in corn, timber, 
horned cattle, pigs, and horses, fowls, dairy produce, and 
lard; and considerable manufactures, including machiner}^, 
cast-iron, copper and brass goods, calico, gunpowder, oil, 
)>a;)er, articles in felt, flour, leather, and biscuits. Popula- 
tion (1890), 10,118; (1900), 12,187, including garrison 
of 1268 men. 

Wonor (Swedish, Vener or Vdner), the largest lake 
in Sweden and the third largest in Europe. It has an 
area of 2149 square miles; a maximum length of 112 
miles ; a breadth of 56 miles ; a maximum de])th of 
295 feet; an altitude above sea-level of 144 feet, thougli 
the surface sometimes rises as much as 10 feet or more, 
for the lake is the recipient of the waters of numerous 
streams, the largest being the Klar, which drains the 
forests of Vermland and Kopparberg to the north. It 
is almost divided into two basins by two j^eninsulas and 
a group of islands, the western half l)eing known as 
Lake Dallx). The northern shores are high, rocky, and 
in part wooded, the southern open and lo\r, though 
isolated hills occur, such as the far-famed Kinnekullo 
(774 feet above Lake Wener). Several islands break the 
surface, such as Lock, Kalland, and Thor. This lake and 
Lake Wetter contain degenerate species of marine fauna, 
left after the retreat of the ice of the Glacial period. 
The principal outflow is the Oota, discharging into the 
Cattegat. By means of the Dalsland canal the lake, 
which is the scene of a busy traffic in timber, iron, and 
agricultural produce, has communication with Frediiriks- 
hald in Norway; by the Odta canal with the Cattegat, 
and also by the same canal with Lake Wetter, and so 
with the Baltic. On the shores of the lake stand the 
towns of Carlstad, Venersborg, Christinehamn, Mariestad, 
and Lidkoping. 

Upon tho relations of these lakes to the Baltic, see Professor 
OiiKDNKK in (/eoffr. Zeitachrift^ 181)5. 

WenersbOrg^. or Vexeksbobg, a lake port of 
Sweden, county Elfsborg, on a tongue of land between 
the Gota and the Vassbotten, the southernmost bay of 
Lake Wener, 54 miles by rail north-north-east of Gothen- 
burg. A canal 2^ miles long, with two sluices, made 
in 1604-11, cuts through the peninsula, thus avoiding 
the falls of R&nnum in the river. The town is further 
connected with Frederikshald in Norway by the Dalsland 
canal (1863-68). It was founded in 1642, but has l)een 
repeat^y burnt down. It possesses a museum, a bridge 
(1642), a technical school, a deaf and dumb school, and 
iron foundries, tanneries, and match and i>aper factories. 
The port (on Lake Wener) is entered and cleared by 
an aggregate of over 320,000 tons annually. Population 
(1880), 5482; (1900), 6395. 
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Wsnioek, a municipal borough (including the 
market towns of Much Wenlock, Madeley, and Iron- 
bridge), Shropshire, England, in the Ludlow parliamentary 
division, 12 miles south-east of Shrewsbury, with a station 
on the Great Western Bailway. The district is not only 
important agriculturdly, but includes coal-mines at Made- 
quarri^ and iron-works at Madeley and 
a drinking fountain was erected in 1897 
i^Wm&orial of the Diamond Jubilee of Queen Victoria. 
PbpKBition (1881), 17,557; (1901), 15,866. 

Wennorberar, jQunnar (1817-1901), Swedish 

poet, musician, and politician, was born at' Lidkdping, 
of which place his father was parish priest, on the 2D(i 
of October 1817. He passed through the public school 
of Skara, and in his twentieth year became a student 
at Upsala. He was remarkable from the first, hand- 
some in face and tall in figure, with a finely-trained 
singing voice, and brilliant in wit and conversation. From 
the outset of his career he was accepted in the inner circlo 
of men of light and leading for which the university was 
at that time famous. In 1843 he became a meml^r of 
the musical club who called themselves “ The Juvenals,” 
and for their meetings were written the trios and duets, 
music and words, which Wennerberg began to publish in 
1846. In the following year appeared the earliest 
numbers of Oluntame (or “The Boys”), thirty duets for 
baritone and bass, which continued to be issued from 
1847 to 1850. The success of these remarkable pro- 
ductions, masterpieces in two arts, was overwh(;lming : 
they presented an epitome of all that was most unique 
and most attractive in the curious univeisity life of 
Sweden. In the second volume of his collected works 
Wennerberg gave, long afterwards, a very interesting 
account of the inception and history of these cclebratecl 
duets. His great personal popularity, as tlm represontiv 
tive Swedish student, dip not prc'vent him, lu)wcver, from 
pursuing his studios, and he became an authority on 
Spinoza ; in 1849 ho was appointed lecturer in pliilosoj)hy 
at Skara College, In 1850 ho first travelled through 
Sweden, singing and reciting in public, and his tour was 
a long popular triumph. In 1860 ho jmblished his col- 
lected trios, as The Three, In 1865, at the particular wish 
of the king,' Charles XV., Wennerberg enteri'd public life 
os the official representative of elementary education. He 
succeeded Fahlcrantz in 1866 as one of the Eighteen of 
the Swedish Academy, and in 1870 became Minister for 
lleligion in the Adlerscreutz Government, upon the fall 
of which in 1875 he retired for a time into private life. 
He was, however, made lord-lieutenant of the province of 
Kronoberg, and shortly afterwards was elected to represent 
it in the Landsthing. His active imrliamentary life con- 
tinued until ho was nearly eighty years of age. In 1881 
and 1885 he issued his collected works, mainly in verse. 
In 1893 he was raised to the Upper House. He i)re- 
served his suixjrb appearance in advanced old age, and he 
died, after a very short illness, on the 24th of August 
1901, at the royal castle of Leckd, where he was visiting 
his brother-in-law, Count Axel Rudenschold. His wife, 
the Countess Hedvig Cronstedt, whom he married in 
1852, died in 1900. Wennerberg was the most remark- 
able type which our ago has seen of the lyrical, ardent 
Swedish aristocrat, full of the joy of life and the beauty 
of it. In the long roll of his eighty-four years there was 
scarcely a crumpl^ rose-leaf. His poems, to which their 
musical accompaniment is almost essential, have not 
ceased, in half a century, to be universally iJeasing to 
Swedish ears; outside Sweden it would be difficult to 
make their peculiarly local charm intelligible. (£. g.) 

Wap0n0r. See Orange Bivbb Colony. 
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Werdau, a town of Germany, on the Pleisse, 5 
miles by rail west of the town and in the circle of Zwickau, 
kingdom of Saxony. The industries include wool-spinning, 
dyeworks, the building of carriages, chemical works, the 
making of spinning and electric lighting machinery. Popula- 
tion (1885), 14,638; (1900), 19,352. 

Wardan, a town of Prussia, in the Rhine province, 
on the river Ruhr, 6 miles by rail south of Essen. It has 
an interesting church (Roman Catholic), which belonged to 
the Benedictine abbey founded about 796 by St Ludger, 
whose stone coffin is preserved in the crypt. The abbey 
buildings are used as a prison. The manufacture of cloth, 
woollens, shoes, and paper, steam hammers, tanneries, 
dyeworks, distilleries, breweries, coal and iron mining, 
and stone quarrying are the principal industries. The 
Gothic Codex Argenteus of lUjihilas (now in Upsala 
University library) was discovered here in the 16th century. 
Population (1895), 9113; (1900), 10,701. 

Wernar, Anton Alaxander von (1843- 

), German painter, was born at Frankfort on-the- 

Oder, 9tli May 1843. He first studied painting at the 
Berlin Academy, pursued his studies at Carlsruhe, and, 
having won a travelling scholarship upon the exhiVation 
of his early w’orks, he visited Paris in 1867, and afterwards 
Italy, where he remained for some time. On his return 
he received several State commissions, and on the outbreak 
of the FranctvPrussian war in 1870 hr* was sent with the 
staff of the third corps d\armde, and stayed in Franco 
till the close of the Ciimj>aign. In 1873 he was appointed 
f)rofessor at the Berlin Academy, of wliich he afterwards 
became director. Among his more important works must 
Ikj named *‘Tho Capitulation of Sedan” (see Plate), 
“ Proclamation ot the German Emigre at Versailles,” 
“Moltke before Paris,” “Moltke at Versailles,” “The 
Meeting of Bismarck and Napoleon 111.,” “ Christ and 
the Tribute Money,” “William I. visiting th(‘ Tombs,” 
“The Congress <f Berlin,” and some decoiations exe- 
cutecl in mostiic for th. Triumphal Arch at Berlin. Von 
Werner’s work is chiefly interesting for the historic value 
of his pictures of t!ie events of the Franco-German war. 
He is, in fact, the State painter of Germany, and has had 
such infliumce over the art of his country as might be 
expected from his position. 

Seo Ku7Lst /Ur Allc^ vol. i.-— K nackfijss. Kiinstler-Alonngrnph^ 
iecfiy No. y. 

WarviCCIi a town of Belgium, in the ju'ovince of 
West Flanders, 35 miles south-west of Bruges, on the left 
l)ank of the river Lys. It is on the French border, and 
opposite a Fiench villagi? of the same name. Its station 
is on the lino from Courtrui to Ypres. The tobacco 
manufactured here is noted. Population (1890), 7484 ; 
(1899), 8736. 

Weselp a fortified town of JVussia, in the Rhine 
province, at the confluence of the Lijipe and the Rhine, 
35 miles by rail north by west of Duisburg. The forti- 
fications are being demolished ; those adjacent to the 
Btirlin gate were taken down in 1892. The church of St 
Willibrord W'as restored in 1 882-96. Amongst its insti- 
tutions are the Lower Rhenish Museum of Antiquities, 
drc., and a meteorological station. Population (1885), 
20,677 ; (1900), 22,547. 

Waserp one of the chief rivers of Germany, flowing for 
the most iwirt through the Prussian province of Hanover. 
In the years 1890-95 the Fulda, one of the head streams 
of the Weser, was canalized between Cassel and Fulda for 
a distance of 17J miles, being at the same time widened 
to 263 feet and deepened to 5 feet. In that distance the 
river falls 58 feet (from 439 to 381 feet), and is provided 
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with seven sluices, each 199 feet long, 28 feet wide, and 
b feet deep on the sill. (For the deei^ening and other 
improvements which have l)eon effected in the river 
between Bremen and the sea, see Bremen.) The total 
length is 270 miles, or including also the Werra, its 
principal affluent, 440 miles ; area of its drainage basin, 
18,530 square miles. Boats of 350 tons can ascend 
generally as far as Miinden. 

Wetieyi Samuel Sebastian (1810-1876), 

English composer and organist, natural son of Samuel 
Woslcy, the eminent composer, was born in London on 14th 
August 1810. He was one of the Children of the Chapel 
Royal from 1819, held various unimportant posts as 
organist from the age of fifteen, and in 1832 was api)ointed 
to Hereford Cathedral. His career as a composer began 
with his splendid anthem, “ The Wilderness,” which was 
})robably written for the 0 |jening of the Hereford organ 
in that year. In 1834 it fell to him to conduct the 
Festival of the Three Choirs, and in the following year he 
resigned Hereford for Exeter Cathedral ; and during the 
next six years his name became gradually more and more 
widely known. In 1842 Dr Hook, afterwards Doan of 
Chichester, offered him a large salary to become organist 
of Leeds parish church, and at Leeds much of his finest 
work as a composer was done. In 1849 he quitted this 
|)oat for Winchester, in order to secure educational ad- 
van biges for his sons. He was at Winchester until 1865, 
when ho offered himself as a candidate for Gloucester 
Cathedral, the last of his many posts. He again con- 
ducted the Three Choirs Festivals of 1865, 1868, 1871, 
and 1874. A civil list pension of J&lOO a year was con- 
ferred on him in 1873 ; he died at Gloucester 19th April 
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I. Geography and Statistics. 

T his state occupies the whole of the continent of 
Australia to the westward of 129" E., and is thus 
bounded by the sea on the N., W., and S., and by South 
Australia and Northern Territory on the E. Very rapid 
developments have taken place during recent years, and 
a great amount of information in regard to the physical 
features of the country has l)oon obtained, which has 
enabled many errors formerly current to bo corrected, 
eB])ecially errors in regard to the characteristics of the 
country lying beyond the coastal fringe. 

Arrhwan Jiocks . — A vast ttina of West Australia is oocupied by 
metamorpliic, gucissic, granitoid, and sclustose rocks, which form 
« - the Imsia on which the newer strata have been laid 
down, and which have been declared by observers tc» 
bo of true Arohoiaii uge. The so-called Arcluean rocks may be 
classified in six great divisions. The iirst or western bolt extends 
from the river Murchison to the south coast. The rocks of this 
belt are for the most j>art comparatively soft, consisting of clay 
slates, quartzites, and schists, with dykes of diorite and granite 
and veins of quaitz containing lead, copper, zinc, iron pyrites, and 
ferruginous graphite. The second bolt extends northwards from 
the south coast, forming the edge of the great plateau called the 
Darling Range, t-o the Murchison. The course of the river is 
followed for about 200 miles in a narrow belt, when it suddenly 
spreads out to the east and north-west from the Robinson Range 
to the Lyons Range, di8ap])earing beneath the magnesian limestones 
to the northward. The rocks in this division are princi|)ally gneiss 
and schist, with dykes of diorite, granite, and folstone, and veins 
of quartz frequeiitlv auriferous. Tin is also found, the ore being 
derived from the disintegration of quartz-porphyry dykes, where 
it is associated with tourmaline and titanic iron. Large deposits 
of kaolin of good quality also occur, while near Bridgetown a bed 
of graphite 20 feet thick has been opened up. The third or granite 
bolt is about 100 miles in width, and extends from the south coast 
to the river Murchison at a distance of 100 miles east fWim the 
west coast. It consists chiefly of gneiss or granite, the rooks in 
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1876, and was buried at Exeter. Like bis father, some 
of whose peculiarities he may have inherited, he was a 
very eccentric man, but his compositions show powers 
that are found in very few Englishmen of his date. If 
the list of his compositions is smaller than that of his 
father’s, it must be remembered that his anthems, in which 
is contained his best work, are far more import^tmnd 
more extensive than most compositions so called : ^ ipkmy 
of them the whole anthem is no longer sung, but cltieh Jhc 
selections from them make up anthems of ordinary len^. 
They are masterly in design, fine in inspiration and ex- 
pression, and noble in character. His “Blessed be the 
God and Father,” “The Wilderness,” already mentioned, 
“ A8cril)e unto the Lord,” “ O Lord, Thou art my God/ 
and many others, are masterpieces in their way, and in 
all of these, as in the service in E, published with a rather 
trenchant preface in 1846, there is a happy combination 
of the modern resources of harmony with the dignified 
cathedral style, a combination which naturally alarmed 
the orthodox party of his time. (j. a. f. m.) 

West Africa, French.— The name of French 
West Africa is semi-officially applied to a group of French 
colonies, constituted by decree of June 1895, reorganized 
a decree of 17th October 1899, and now consisting 
of Senegal, throe military territories, French Guinea, the 
Ivory Coast, and Dahomey. By the decree of 1899 the 
Middle Niger region, including the greater part within 
the bend of the river, was placed under separate militar}’ 
administration, while the western portion of the old 
Sudan province was united to Senegal under the adminis- 
tration of a civil governor. For the boundaries between 
French West Africa and the British sphere see Nigeria. 
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mauy cases rising to a height of 100 feet. The belt is entirely 
destitute of mineral veins, and it is through the existence of this 
barrier that the rich gold-fields of the east remained so long unpro- 
speoted. The fourth or first auriferous belt lies to the castwara of 
tne granite belt, and averages about 20 miles in width. Starting 
from the south coast at PhilliiHi river, it extends northwards, by 
the Ravensthorpe Range, Parker’s Range, Southern Cross, Golden 
Valley, Mount Magnet, Mount Kenneth, Austin’s Lake, to Cue. 
Thence it l)ends to the north-east to Nanniue and the Star of the 
East, where it strikes to the north and, skirting the heads of 
the Murchison and Gascoyne rivers, turns north-west and follows 
down the Ashburton valley to its junction with the Henry, finally 
disappearing beneath the Paleozoic formation, llie rocks in this 
division consist chiefly of hornblende, mica, or talc schists, and 
are broken and faulted by granite and diorite dykes and quarfr 
lodes containing gold, iron, and copper. There are also magnesia 
lode masses rich with fine gold, while mauy of the lodes contain 
large quantities of chlorite. The fifth or second granite belt ex- 
tends from tho south coast, following the line of the first auriferous 
licit to tho north, where it dips under the Palseozoic tableland of 
tlie Fortescue. The sixth or second auriferous belt lies next, and 
has proved extremely rich in ^Id. It extends north from the 
Dunaas Hills through Wagemulla, Coolgardie, Lady Carey, Ac., 
and, following about the same line as the other belts, turns to Uio 
north-west by Nullagine, Marble Bar, Pilbarra^ ^na, and Mallina 
on the north-west coast. The rocks in this division are generally 
similar to those in the first auriferous belt, but are muoh more 
faulted and disrupted ; the lodes, however, are the riohost yet 
discovered. 

Camhrvjji Mocks extend in a north-east and south-west direction 
from tho Burt Range and for some distance to the southward of 
Mount Dockrcll. Ilie Cambrian rocks of tlie Kimberley district 
are of considerable imjiortanoe, as they form the matrices of the 
auriferous quartz reefs which have furnished rich yields of the 
precious metal. 

It is claimed that the rocks of the Stirling Range, about 50 
miles to the north of Albany, belong to the Suurian Group, The 
strata consists of quartzites, sandstones, and shales traversed by 
quartz veins, and wow evidence in plows of folding, contorting, 
and faulting. 

The Devonian Mocks in the Kimberley district consist mainly of 
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hard griti, indurated limestones, and shales and conglomerates. 
The strata rest unoonformabl}r upon schists and slates which are 
believed to be of Lower Silurian age, and are covered by basaltic 
lavas in turn overlaid by Carboniferous rocks. It has been calcu- 
lated that the Devonian beds occupy an area of 2000 square miles, 
with a thickness of 10,000 feet. Besides Spirifera, OrUiaceroB, 
and CfoniaiUes, the Kimberley beds contain such fossils as Actim^ 
strtmti cUUhratum, Pacypora tumida, CycUhophylluni virgaium,, 
Rhyrt^nella cuboides, and various others. Associated with those 
sedimmtary strata are contemporaneous basalts, dolerites, anamo- 
sites, vhiosiUio breccias, and ashes. The deposits of these eniptive 
rocks<fihav6 been estimated to reach a depth of upwards of 1000 
foot, and they extend over a considerable area of country. 

The first mention of the oqpurrenoo of rocks of Carboniferous age 
ill West Australia appears in the Journal of Expeditions^ by Sir 
iTuorge Grey, published in 1841. In 1848 Dr F. von Sommer, the 
first Government geologist of the colony, traced the Carboniferous 
ii.'tds from the head of the Irwin river to the sources of the Moore 
lor a distance of 160 miles. Fossiliferous strato of Carboniferous 
.'igc have been proved in the colony in throe distinct districts. In 
the Kimberley district the beds consist of widespread de^sits of 
S'lndsloues, grits, and conglomerates containing Wds and nodules 
of hcomitito as well os magnesian and other limestones. In the 
<i.iscoyne district the deposits consist of a series of crystalline 
limestones rich in corals, dipping at an angle of 10' to the west- 
ward, while beneath them are beds of shale yielding Lower Car- 
boniferous fossils. In the Irwin river district the Carboniferous 
st rata are supposed to stretch in an easterly direction from Minge- 
iiHW, covering an area of about 20 square miles, the greatest Icn^h 
from north to south being about 30 miles, and the width from east 
to wost about 17 miles. 

Mesozoic Rocks. — ^The character of the strata belonging to this 
period has boon described as follows : —Beds of highly ferruginous 
<iUy3tone or shale, sandstones, grits, conglomerates, clays and 
limestone, placed in horizontal layers on the older rocks which 
originally they must have entirely covered, but through denuda- 
tion have since been worn down so as to leave in places tablelands 
and cliffs with steep escarpments and slopes. There are two prin- 
(tipal areas occupied by this formation. The first, which varies 
ill width from 10 to 30 miles, extends from the neighbourhood of 
Giugiii and YatUoroo to the Murchison, and probably farther 
northwards in a lino more or less parallel to thoi coast. Eastwards 
it thins out and only exists as outliers and cappings on the hills. 
The second principal area of this formation embraces the country 
extesnding from near Gape Bicho to beyond Phillips river. Boring 
operations near Geraldton have proved the Mesozoic bods to be of 
a thickness of at least 1100 foot. 

Oainozoic Rocks occupy an extensive area. In the Eocene group 
ire included the coralline and ohalky limestones with fliiits extend- 
nig along the whole length of the Australian Bight and for about 
1 .50 miles inland. To the Pliocene belong the * * Pindan, ’* large sandy 
plains developed on each side of the river Fitzroy, and stretching 
away to the southward into Warburton’s Desert, and constituting 
also the great sandy plains of the interior which form one of the 
characteristic features of West Australia. The Pleistocene deposits 
include ancient river gravels and lake basins found in several placet' 
in the ranges, lower estuarine deposits found as far inland as Perth, 
and shelly limestones and sandstones containing fossils very similar 
to the living forms. The Recent deposits embrace the alluvium of 
the inland lake basins, wliich are in many instances covered with 
layers of salt and gypsum, the latter often occurring in the form 
of selenite crystals, river valley and estuarine deposits, coastal 
sand plains and raised beaches, and various marls, gravels, and 
other surface deposits. 

West Australia attained the position of an independent 
colony with responsible govorriment on 2l8t October 

1890, and the first representative Parliament 
ihw, was opened on 30th December of that year. 

Population made very slow increase under the 
old conditions of settlement, and even when gold was 
<iiscovered in 1882 at Kimberley, and five years later at 
Yilgarn, no great impetus was given to the colony, and 
at the census of 1891 the population was still undf3r 
^0,000. The sensational gold finds at Coolgardie in 1892, 
however, had a most important influence in drawing iK)pu- 
lation, and in three and a half years the population was 
doubled : during a portion of this time the rush of miners 
to the gold-fields was so great as to be reminiscent of the 
experience of the eastern colonies during the ^fifties. The 
slowness of the early growth and the more rapid strides of 
later years will be gathered from the following figures : 
Population (1860), 15,227; (1870), 25,084; (1880), 
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29,019; (1890), 46,290; (1896), 101,238; (1901), 
194,889; the last total comprising 118,762 males and 
76,127 females. West Austr^^ has three towns whose 
iwpulations exceed 5000— viz., Perth, 36,274 ; Fremantle, 
20,444 J and Kalgoorlie, 6652. Borne of the other towns 
have populations approaching 3000; Boulder has 4601 ; 
but the number of iKiojde on all gold-field towns fluctu- 
ates very greatly. Coolgardie, for example, was returned 
in July 1894 as having within its municipal bouudariet 
12,000 i)eople, and in March 1901 only 4249. 

The births during 1901 iiunibt*rod 6718 and tlic deaths 2619, the 
rates j)er thuusaua of population being resjie-ctivcly 30*32 and 
13*36, showing a net increment of 16*96 pr 1000. The birth-rates 
in five-yearly priods since 1861 were as follows *.-- 


Years. 

liirth-rato 
per 1000 of 
Topulation. 

Years. 

Birth-rate 
per lOtX) of 
Population. 

1861-66 . 

39*07 

1881-86 . 

34*67 

1866-70 . 

33*86 

1886 90 . 

36*88 

1871-76 . 

81*30 

1 1891-96 . 

30*77 

1876-80 . 

32*97 

! 1896-1901 

28*66 


The decline in the birth-rates has he-cii a euiiiiuon experience of 
all the Austmliaii states ; in West Australia it is due in a largo 
degree to the decline in the ])rup)rtioii of females to males. In 
1870 the females numbered 62 pr cent, of the mules, and in 1880 
75 pr ciuit., while in 1896 the proiwrtion was only 41) p»‘r cent. 
The illeijitimato births during the live years jireceding 1901 were 
slightly in excess of 6 per cent, of the. total births, and are ineroas- 
ini?. The death-rate is higher than in the other states of Aiistra- 
liuiia, but much below the European standard, (ironjang the 
deaths in five-yearly jieriods, from 1861 onwards, the mt<!S were as 
follows : — 



Deaths 


Deaths 

Years. 

per 1000 of 
Topulation. 

Years. 

tier 1000 of 
Topulation. 

1861-66 . 

16*31 

1881-85 . 

17*19 

1866-70 . 

15*55 

1886-90 . 

15*97 

1871-76 . 

16*08 

1891-96 . 

16*31 

1876-80 . 

14*32 

1896-1901 

1 14*78 


The large influx of young unmarried men in tlie yearn 1894-98 
was followed by the arrival of a large number of single women, 
and the marriage - iiitcs increased from 7 per 1000 in the five 
years 1891-96 to 10*7 per 1000 in 1897 and 9*6 in 1901. The 
rates for these latter years must be looked tin as abnormal, and 
the probabilities point to a return to a rate of 7 {ku' 1000 inliubi- 
tants for marriages, or 14 pr 1000 for jiemms married. Kxttept 
for a slight iiitliix of pjmlation in the three years 1886-87, due 
to the gold discoveries at Kimberley, there was very little imini- 
gnition to West Australia iirior to 1891 ; in that year, however, 
there was u considerable iupouring of ]ioj»iilatioij fnun the eastern 
colonies, notably from Victoria and South Australia, and in the 
seven years which closed with 1897 the. iKipnlatioii of the colony 
gained nearly 110,000 by immigration alone. In 1898 there was still 
a largo inflow^ of p)pulation, hut the outflow was also great, and in 
1898 and the following year the two streams lialaneed one another ; 
hut 1900 showed an excess of 6000, and 1901 of nearly 12,000, gained 
1»V iinnugnition. West Australia is the most sparsely ppulated of 
all the states ; only the coastal fringe and the gold-fields show any 
evidences of sid.tlement, and if the area were divided amongst 
the pjmlation, there w'ould lie but ten jKn-sonH to .'>2 square 
miles. Ill a country so sjMirsely settled municipal goveinment 
has little seojie for op^ation ; the total area conti-ollcd by muni- 
ciplities jirojierly sti-called is only 100 siiuare. miles. Besides the 
raunicijNilities tlierc arc district roads boards, elected by the rate- 
pyers of their reajMjctive districts to take charge of the fonnatioii, 
construction, and maintenance of the public roads throughout 
their districts. There were in 1900 eighty-eight such boards in 
existence, some of the districts lining of enormous size, Pilliarra, 
for example, being 14,366 square miles in area, and the Upi^r 
Gascoyne 136,000 square miles: over areas so vast little cfl’ective 
work nan lie accomplished, but where the districts are small the 
adiTiiiiistratinn is much the same os in tlie niunicijialities. The 
recseijits from rates of all local districts in 1900 was £82,300, and the 
grants by the Government £60,028, making a total of £142,328. 
TTm jmpulatioTi is almost exclusively of British origin, and only 
differs from that of the other states in that there is a larger body 
of Australiaii-bom, who are not natives of the colony itself. About 
46 pr cent, of the ppulation are members of the Church of England, 
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and one -fourth belong to other Protestant denominations; the 
Roman Oatholio Chur^ also claims one- fourth. 

Attendance at school is oonipulsorj upon all chil- 
dren over six years and under fourteen years of age. Instruction 
is imparted only in secular subjectsi but the law allows special 
religious teaching to' be given during half an hour each day by 
clergymen to children of their own denomination. Children can 
claim free education on account of inability to pay fees, of living 
more than a mile from school, or of having attended school for 
more than 400 half-days during the preceding year. The state 
•Kpended in 1900 £78,030 on public instruction, the great bulk 
of which was devoted to primary schools. The number of schools 
supfHjrted by the state was 218, to which 613 teachers were at- 
tached, the net enrolment of scholars being 18,567 and the average 
attendance 11,663. There were in 1900 76 private schools, with 
248 teachers and 6462 scholars, the average attendance being 
4218. All schools therefore numbered 293, teachers 761, and 
sohrjlars 24,019. Judged by the number of persons arrested, crime 
is more j)rovalont than in any other part of Australia. The gold- 
fields have attracted some of the best and most enterprising of the 
Australian population ; at the stimo time many undesirable persons 
flocked to the state expecting to reap a harvest in the movement 
and confusion of the gold diggings. These latter form a largo jiart 
of the criminal population of the state. The arrests in 1900 
numhored 13,880, of which 8644 were for serious offences, so that 
for every thousand of the population 59 were arrested fur trivial 
and 19 for serious crimes. 

Fiyiance, — TIic discovery of gold and the settlement on the gold- 
fields of a large population, for the most iMirt consumers of dutiable 
goods, has entirely revolutionized the public finances of the state. 
In 1891 the revenue was £497,670, that is, £10 16s. per inhabitant; 
in 1895 it rose to £1,125,941, or £12 lOs. ]wr inhabitant ; and in 
1897 to £2,842,761, or £20 12s. 2d. per inhabitant. For 1901 the 
figures wore £3,078,034, or £16 18a. 8d. per inhabitant. The chief 
sources of revenue in 1901 were : customs and excise, £992,216 ; other 
taxation, £144,103; railways, £1,317,089 ; jiosts and telegraphs, 
£210,126; public lauds (including mining), £2.51,292; all other 
Bounjcs, £133,208 ; tobil, £3,078,034. The expenditure lias risen 
with th«' revonuo, hut the treasurer has been able to keep within 
his income, and for tin* ten years ending with 1 901 the total excess 
expenditure amount'd to about £198,000. The chief items of 
exTwndituro in 1901 were : railway working expenses, £1,071,676 ; 
public works, £324,123; posts and telegraphs, £266,614; interest 
and charges u]um debt, £486,800 ; other services, £1,027,231. Those 
figures give a total of £3,165,244. The cliiof feature in the 
expenditure is the gri*at increase in the sum devoted to the con- 
struction of public works. In 1890 the sum expended on this 
service was alMiut £30,000; in 1895 it rose to £146,000, in 1897 
to £931,000. I^he public debt is of comparatively recimt creation. 
In August 1872 an Act was ]Hissod authorizing the raising of 
certain sums lor the construetjon of public works ; in 1881 the 
amount owing was not more than £.511,000, and in 1891 only 
£1,613,000, or £30 fis. 8d. x)er inhabitant; from the year last 
named the indcbteiluess lias increased by loa23s and bounds, and in 
1901 had mounted up to £12,709,430, a sum equal to £67 148. 6d. 
per inhabitant, involving an interest charge of £486,800, or £2 128. 
per inhabitant. The proceeds of the loans were used largely 
for the ijurpose of i*ailway extmision, the exiienditure on this 
service at the middle of 1901 was £6,968,966; on water supply 
and sewerage works, £1,697,376 ; on telegraphs and telepliones, 
£269,308 ; and on other works not revoime-yieldiug, £3,050,484. 
The return from works coiistnietod out of loan funds, in excess 
of the working expenses, amounted in 1901 to £246,300, compared 
with the interest charge of £486,800, which reduces the actual 
annual burthen of the debt to £240, 500. 

Df'/eihre. — The actual strength of the defence forces is 2247 men, 
54 paid and 2193 partially paid. Military works have been con- 
structed for the defence of King George Sound and Princess 
Royal Harbour, and works have boon commenced for the protection 
of Fremantle. The garrison of the batteries, King George Sound, 
is^ provided by West Australia, and the state bore one-fourth 
of the cost of construction and equipment, the other states con- 
tributing the I'emainder on a population basis. West Australia 
contrijiuU^s £5100 towards the upkeep of the Australian Auxiliary 
Squad I'on. 

Miiuiralls. — Gold-mining is the main industry, and buds employ- 
iiient for 30,000 men in the actual work of mining, besides alrocwt 
as laigt» a numW indirectly. Agriculture gives em]iloyment to 
about 12,000, and pastoral pursuits 2700, while about 1000 others 
are employed in forests and ftshories. West Australia makes an 
enumeration of its factories, but the number of hands employed 
thonnn can only be given for recent years. In 1886 there were 
140 establishments, in 1890 176, and in 1900 632 ; the average 
number of hands employed in 1900 was 11,200. Gold, coal, tin, 
and copper are the chief minerals mined, the value of other minerals 
obtaiiiea was in 1900 less than £17,000. The produotion of gold 
in each year from 1888 onwards was : — 


1888 . 

. £13,278 

1895 . 

1889 . 

68,874 

1896 . 

1890 . 

86,663 

1897 . 

1891 . 

116,182 

1898 . 

1892 . 

, . 226,282 

1899 . 

1893 . 

. 421,886 

1900 . 

1894 . 

. 787,098 

1901 . 


£879,749 

1,068,807 

2,664,977 

8,990,699 

6,246,733 

6,007,610 

7,286,662 


West Australia now ranks as the largest <^ld producer of the 
Australian group. Coal is worked at Collie, 26 miles east of 
Bunbury, and has been found in several other places. Thelhture 
of the industiy is uncertain, but it is probable the production of 
coal will bo limited to the local demand. The export of copper in 
1901 was valued at £110,769, and of tin £62,102. 

AgricultiM‘e,—T)\Q agricultural rosourccsB are restricted, as the 
rainfall in the southern and temperate portion does not extend far 
from the coast, and the land wnere the fall is satisfactory is only 
good over small areas. The area cultivated in 1871 was 62,009 
acres; in 1881 it was 68,000 acres, in 1891 64,000 acres, and in 
1901 201,000 acres. The principal crops grown in the year last, 
named were; wheat 74,000 acres, and hay (wheaten and oaten) 

104.000 acres. The wheat yield, calculated over a period of ten 
years, was eleven bushels per acre, and the hay crop not quite a ton 
per a(;re. In 1901 the number of sheep depastured was 2,434,000, 
the cattle 338,600, and the horses 68,000. These ligures show 
an increase fur all classes of stock. There are more than 3000 
camels. The number of sheep has increased during the ten years 
1891-1900, while the weight of wool exjiorted was considerably 
more in 1900 than in 1891. In 1871 2,000,000 of wool were 
exported, in 1881 4,100,000, in 1891 8,800,000, and in 1900 

9.614.000 ; in each case the equivalent wcigl/t of greasy wool 
has been taken whore washed wool was cx^jorted. West Aus- 
tralia has very extensive forests of timber, and it has lieen 
estimated that the forest surfaces cover more than 20 mil lion 
acres, of which 8 million acres arc jarrah ; 1,200,000 acres, karri ; 

200.000 acres, tuaii ; 7 million acres, wandoo ; and 4 million acres, 
York gum, yate, sandalwood, and jam. The princi|uil limber ex- 
ported is jarrah, karri, and sandalwood, and in 1900 the value of 
the export was: jarrah, £297,847 ; kani, £160,180; and sarulal- 
wood, £39,0.38. There were in operation fifty-one saw-mills, em- 
ploying about 3400 hands. 

— The pearl-shell lisheries in the north-west and in 
Shark Bay have been a considerable source of wealth, the ex- 
ports of iKiarls and pearl shell being valued at £110,667 in 1899, 
£106,607 ill 1900, and £130,730 in 1901. In 1892 the export was 
valued at £119,619. 

Commerce. — All the great lines of steamers trading betw'een 
Australia and Kuroin) make one of the ports a place of call both on 
the inward and outward voyage ; this makes the shi])piiig tonnage 
very large compared with the population. In 1891 the tonnage 
entered and cleared equalled 21 tons per head, and in 1901 19 8 
tons : these amounts were altogether beyond the requirements oi 
the trade of the colony in the year named, as the total w'cight ol^ 
imports and exports in 1901 was only 750,000 tons, equal to .3 ’8 
tons per inhabitant. IIig increase of tonnage is shown by tiie 
following figures : 1881, tonnage entered 146,048; 1891, 633,433; 
and 1901, 1,842,236. There are three important ports, viz., Fn- 
mantlo, Albany on King George Sound, and Gcraldton. In 1900 
the tonnage entering Fremantle whs 622,162, and the imiuuts 
were valuca at £5,489,498 and the exports at £6,146,603; thest^ 
figures include the trade of Perth. The shipping entering Albany 
had a tonnage of 1 , 032, 486, and the imiiorts were valued at £184, 819 
and the exports at £2,190,234. The trade of Geraldton was: 
imjiorts £143,109, and exports £94,542 ; at no other port did tin* 
trade in 1900 reach the value of £230,000. The trade has in- 
creased very rapidly under the influence of the gold discoveries, as 
the following figures show : — 


Year. 

Imports. 

Exports. 

Total. 

Per Head. 

Total. 

Per Head. 

1861 

147,918 

£ 1. d. 

9 9 8 

96,789 

£ i. 4. 

6 2 10 

1871 

226,000 

9 0 10 

209,196 

8 6 11 

1881 

1 404,831 

13 14 8 

602,770 

17 0 8 

1891 

: 1,280,093 

26 2 6 

799,466 

16 18 9 

1901 

6,4.54,171 

34 4 6 

8,616,628 

46 8 0 


About 64 per cent, of the trade is with Great Britain, and 21 ]^r 
cent, with the other Commonwealth states. The principal articles 
of local production exported during 1901, with their values, were : 
gold, £6,749,688 ; pearls and pearl-shell, £130,730 ; sandalwood, 
£78,931 ; skins, £86,659 ; timber, £672,864 ; wool, £878,186 ; 
copper, £110,769 ; and tin, £62,102. 

— West Aukralia is the only state of Aus- 
tralia in which there is any considerable length of railway lin®® 
not owned by the state. The total railway mileage is 1978, of 
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which 628 miles are privately owned. The divergenoc of the policy 
West Australia from that pursued by the other states was 
<Miused by the inability of the Gfovernment to construct lines at a 
time when the extension of the railway was most urgently required 
in the interests of settlement. Private enterprise was therefore 
encouraged by liberal grants of land to undertake the work of 
«ou8iructiou. Changed conditions have modified the state policy 
in respect of land grants, and in 1897 tlie Government acquired 
tlic Greab Southern Bailway, 243 miles in length, one of the two 
trunkiines in private hands. The cost of constructing and equip- 
iiing the state lines open for traffic in 1901 was £7,098,240, and 
-jie earnings amountea to £1,853,704, which represents a return 
of 4 ‘4 per cent, upon the capital cost. The interest paid by the 
state on its loans is 3 '6 per Cent., so that there was in 1901 a net 
profit of nearly 1 percent, on the railways of the state, and this has 
in some years been gi'eatly exceeded. The extension of railway 
ftitnlitios will be seen from the following figures : mileage open for 
tniffic, 1876, 38 miles ; 1881, 92 miles ; 1891, 202 miles ; and 
1901, 1978 miles. The ^tostal business has grown enormously 
since the gold discoveries. In 1900 there were 178 post offices, 
compared with 86 in 1891. The postal business for the years 
KjM cmcd is shown in the following toblc : — 


V»-ur. 

! Letters. 

Newspapers. 

No. 

Per Head. 

No. Per Head. 

1881 

996,000 

34 

715,000 24 

1891 

3,200,000 

64 

1,666,000 33 

1900 

13,163,000 

74 

6,993,000 40 


In addition to the lettora and newspapers, tlicre were 3,413,000 
pickets, 36,600 parcels, and 459,000 post-curds delivered or de- 
spatched by the ]»ost offices during 1900. There were in tlie sjiiiie 
year 161 tolegraj)!! stations, 60.'>2 miles of line, and 8872 miles of 
telegraph wire in use, while the number of telegrams sent and 
received (counting each telegram once) was 1,167,197 ; this repre- 
sents the large average*, of seven telegrams per inhabitant. 

Bankiiuj, — There arc six banka of issue, with scvcnty-en« 
lirauches in various parts of the country. The liabilities of these 
banka in 1901 averaged £4,929,042, and the assets, £5,944,769 ; 
the note circulation was £378,372; the. depisits bearing interest, 
£1,456,373, and those not l»earing interest, £2,980,390 ; making i 
the total deposits £4,430,763. The gold and silver held by the 
banks, including bullion, was £2,378,055. The savings banks are 
(iirt'ctly^ controlled by the Government, and are attached to the 
lM)st offices ; in 1901 there w^ore 39,339 depositors in these banks, 
with £1,618,359 to their credit. In 1891 there were only 3564 
<le,j)ositors, and £46,181 at credit. 

Aitthoritiks. — James Bonwick. Weiitem Aiuttraliay its Past 
aiul Future. 8vo. Loudon, 1885. — Very Rev. J. Brady. JM- 
serlptivc VocaXmlury of th^ Native Language of Western Australia. 
Home, 1845. — Hon. D. W. Carnegie. Spinifex and Sami. Lon- 
don, 1898. — Ernest Favenc. The Greal Australian Plain, 8vo. 
Sydney, 1881. Western Australia, its Past History, PreseiU Trade 
ni\d Resources, dsc. Sydney, 1887. — Sir John Forrest. Explora- 
ttuns in Australia. 8vo. Loudon, 1876.~-M. A. 0. Frazer. 
^Vestem Australia Year-Book, Annually. Perth. 

(t. a. C.) 

II. Recent History. 

The progressive history of West Australia may be said 
to conimonce in 1870, when its energetic and cajiablo 
governor, the late Sir Frederick Weld, began to inaugurate 
public works on a large scale. It was still the day of 
small things, for the colony, though of the enormous 
extent of a million square miles, was practically unknown, 
its resources were restricted, and its population scanty. 
However, a beginning was then made, and the first Loan 
Bill to raise money for pushing on telegraphs, for survey- 
ing lines of projected railways, and above all for starting 
e^loring expeditions, passed the Legislative Council. 
The colony was fortunate in possessing two brothers of 
the best practical type of explorer, John and Alexander 
Forrest. The object of their earliest expeditions was to 
had more land available for pastoral or agricultural settle- 
ment. Vast distances in various directions were covered, 
a-nd severe hardships, chiefly from want of water, under- 
gone by ^ese intrepid pioneers. Perhaps the most famous 
^ these journeys was that accomplished by Mr (afterwards 
Sir) John Forrest between Eucla and Adelaide in 1870. 
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Other dauntless explorers — notably Mr Ernest Giles, the 
Gregorys, and Mr Austin — had also contributed to the 
growing knowledge of the resources of the vast territory, 
and the state owes and gratefully acknowledges its debt 
to these stalwart and splendid pioneers. Although, in 
consequence of the vast amount of gold which had been 
found in the eastern colonies, principally in Victoria, all 
those explorers had carefully examined any likely country 
for trat^cs of gold, it was not until 1882 that the Govern- 
ment geologist reported indications of auriferous country 
in the Kimberley district, and the first j)ayal)le gold-field 
was shortly afterwards “proclaimed*’ there. Exploring 
expeditions in every direertinm were then started Ixith 
privately and publicly, and prosecuted with great vigour. 
Within five years gold-fields wito jiroclaimed at Vilgarn, 
about 200 miles to the east of Pertli, and the discovery of 
jiatches of ricli alluvial gold in llic. Pilbarra district quickly 
followed, but the rush for the. C’oolgardie and Kalgoorlio 
gold-fields did not begin until 189.*b 

The year 1889 found the colony on the i*.ve of re- 
sponsible government. Two years befoi’c, a ]»ractically 
unanimous vote of the Legislature had alliiined the 
jirinciple of autonomy, and the gi‘m*ral i*lectiun in the 
following year sliow^^d still more plainly the dcsin* of the 
people of West Australia for the sclf-goM‘rninent which 
had enabled the eastern colonies io control their own 
affairs successfully for thirty years. 1'hc new Li^gislativo 
Council of 1889 tliereforc drafted n Constitution Bill, 
which after some discussion was foiwardcd to Lord 
Knutsford, the Secretary of State for the (’olonies. This 
Bill was duly laid before the Inii>erial I'arliamoiit ; but tlie 
measure was then rcjeeti'd by that assendily, chi(‘fly owing 
to the misunderstanding of vital questions, such as the 
eoutrol of Crown lands, the scantim'ss of llu‘ scattered 
population, and other less important details. Tloviever, 
the governor of that day, the late Sir FriHlcriok Napier 
Broome, K.C.M.G., having satisfied himself that the con- 
stitutional change was nec‘essary not only for tlie imme- 
diate needs of the rai>idly growing colony, but in view of 
the larger (piestion of linj>erial Federation, supported the 
demands of the Legislature in every jiossible way. A 
clear and able staitmient of the colonists’ case, which aji- 
peared aliove his signalure in The Times in tlie summer of 
that year, helped to bring about a U'tter understanding 
of the subject ; and a slightly modifietl CVmstitution Bill 
having been passed by the new Legislalivt* Council, the 
governor and two members of the Lcgislatui-e (Sir T. C. 
Campbell and Mr S. H. Parker, QX^.) were selected to 
proceed to England as delegates to exjilain and urge the 
wishes of the colonists upon the Imperial Parliament. A 
select committee, with Baron de Worms as chairman, was 
ap|X)inted, and the matter was carefully cruisidered ; with 
the satisfactory result that the Bill enabling the Queen 
to grant a constitution to West Australia passed its third 
reading in the House of Commons on 4th July, and re- 
ceived the royal assent on IStli August 1890. Since 
then tlie colony has made great i)rogress. Sir John 
Forrest, wlio was for ten years its Premier, brought to 
his arduous task not only administrative ability of a 
very high order, but a thorough and intimate knowledge 
of the needs and resources of the vast colony over so 
much of which he had travelled. The scanty and scat- 
tered population of 45,000 jiersons to whom the linjierial 
Parliament hesitated in 1890 to confide the guidance of 
their own affairs increased to 200,000, and the average 
annual revenue (1880-90) is now exceeded by the Trea- 
surers monthly returns. The geographical position of 
West Australia is much in its favour, offering, as it 
does in Fremantle, the first port of call for ecean 
steamers. 


S. IX. — 104 
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For a long time the advantages of Federation were not so 
apparent to the {>eople of West Australia as to those of the 
eastern colonies, and although Sir John Forrest consistently and 
patiently laboured at every opportunity to ex])lain the principles 
of the Hill framed by the Federal Convention which had held 
its sittings since 1886 in Adelaide, Sydney, and Melbourne, the 
desire to "federate was of slow growth. Among the objections was 
the feeling that so far as West Australia was concerned the 
step was proinatiire, and that the colony had more to lose than 
gain by Federation. This applied chiefly to the questions of 
tariff and free trade, and to the loss of the individual control of 
sucli sources of revenue as customs, postal and telegraph services. 
Oil the subject of defence there could be but one opinion, in favour 
of Federation, but that was hardly enough to counterbalance the 
fears of the local producer, who had become accustomed to a pro> 
tective tariff. Then the gold-fields expressed a desire to bo made 
into a separate colony, and although a numerously -signed petition 
to that effect was forwarded to the Queen, it was regarded in the 
light of a party move, and did not prove successful. Still there 
was great hesitation on the part of many of the colonists of West 
Australia to join the Commonwealth without receiving a pledge 
for the retention of their own customs dues for five years, and early 
in 1900 Sir John Forrest made a personal attempt to obtain this 
concession from the sister Governments. He was, however, unsuc- 
cessful, as was Mr S. H. Parker, Q.C., who in the same year 
accompanied the delegates from the eastern colonics to Loudon, 
and fMideavourcd to obtain the insertion in tlio Enabling Bill 
of certain recommendations of the select committee in Perth. 
Yet as a whole the people of West Australia were loyal to the 
Federal cause, and thoretoro it was considered best to submit the 
Hill to a referendum of the electors, when a majority of over 
25,000 votes decided in favour of Federation, as tlie Constitution 
Act provided that this state should have the right to enact her 
own tariff as against the sister states for the desired five years, 
decreasing annually at the rate of one-fifth of the amount of the 
original duty until the whole disappeared. (m. A. B.) 

West Bay City, a city of Bay county, Michigan, 
U.S.A, Tt is on tlio river Saginaw, near its niouth and 
at the lioail of navigation, and on the Grand Trunk and 
Michigan Central railways, in the eastern part of the 
Lower P(*niusula, at an altitude of 587 feet. Situated 
near tlie ])inories of the Lower Peninsula, its industries 
are niaiuly counoi^tcul with the manufacture and shipping 
of lumber. It has saw and jdaning mills, and other wood- 
working establishments. Pojmlatiou (1890), 12,981 ; 
(1900), 12,119, of whom 2754 were foreign-lwrn. 

WostbOrOi a town of Worcester county, Massa- 
chusetts, U.S.A., containing an area of 17 square miles 
of hilly country, siluaUnl in the central jiart of the state. 
The principal village bears the same name as the town, 
and has a level site, on which it is laid out irregularly. It 
is on the Boston and Alliauy Railroad, and is at an alti- 
tude of 300 feet. It (contains a state insane asylum, and 
has manufactures of boots and shoos, hats, bicycles, Ac. 
Population (1890), 5195; (1900), 5400, of whom 1127 
wore foreign -born. 

West Bromwich, a municqml, county (1888), 
and parliamentary borough and market town of Stafford- 
shire, England, on tlio Tame, 5 miles north-west of Birming- 
ham by rail, and in water (lominunication with all parts of 
England. The corporation has laid down electric lighting 
and power plant. The school board for the parish has spent 
about £47,000 on school buildings ; and, in addition to 
boiiul, there are numerous other schools, one of which 
miintains paiqier children and teaches spade husbandry, 
baking, engineering, Ac. The Institute (1886), providing 
instruction in science and art, was taken over by the cor- 
poration in 1894 ; law courts were erected in 1891 ; Oak 
House was opened as a museum and art gallery in 1898. 
Places of public recreation include Dartmouth Park, 65| 
acres, Farley Park (1891), Kenrick Park (1895), and Hill 
Top Park (1897). Within the borough is Sandwell Park, 
lately the seat of the Earls of Dartmouth. In 1891 there 
wore 6486 persons (males) engaged in the iron and steel 
manufacture, 726 in manufacture in mixed metals; 581 


in the making of machines and tools; and 1395 in 
coal-mining. A thirty-feet coal-field of about 2000 acres 
in area has been discovered. Area of municipal and 
county and parliamentary boroughs, which are coextensive 
5860 acres. Population (1891), 59,538; (1901), 65,172! 

Westbrook, a city of Cumberland county, Maine, 
U.S.A., on the river Presumpscot, and the Maine Central 
and the Portland and Rochester railways, in the south- 
western part of the state, adjoining Portland. The river 
furnishes water-power, which is utilized to a large extent 
in manufacture. There are factories for making paper, 
cotton and silk goods, and other articles. Population 
(1880), 3981 ; (1890), 6632 ; (1900), 7283, of whom 
1673 were foreign-born. 

Wootbury, a parish and town in the Westbury 
or Western jiarliamentary division of Wiltshire, England, 
26 miles north-west of Salisbury by rail. The town is 
of very ancient origin, and formerly sent two members 
to Parliament. Since 1885 its representation has been 
merged in that of the county. The church of All Saints’ 
was restored in 1867 and the Laverton Institute opened 
in 1873. The chief trade is in fancy woollen coatings and 
meltons, but there arc also brick and tile works and two 
blast-furnaces, employing a large number of hands. Po]m- 
lation (1891), 4439; (1901), 3300. 

West Chester, a borough of Pennsylvania, 
U.S.A., capital of Chester county, on the Pennsylvania 
Railroad, in the south-eastern part of the state, at an 
altitude of 406 feet. It is surrounded by market gardens, 
dairy farms, Ac., and to some extent is a rosidimtial 
suburb of Philadelphia. Population (1890), 8028 ; 
(1900), 9524, of whom 566 were foreign-bom and 1777 
tiegrfxjs. 

Weetcott, Brooke Foss (1825- i90i), Eng- 
lish divine and Bishop of Durham, was born on the 12th <>1 
January 1825 in the neighbourhood of Birmingham. His 
fatlier, Frederick Brooke Westcott, was a botanist of sonic 
distinction. Westcott was educated at King Edward 
VI. School at Birmingham. There he came under the 
influoiico of Dr Prince Lee, from whom he seems to have 
derived the ideal of exact scholarship and broad in tel 
lectual sjrmpathy, of which he was himself the most 
conspicuous example among the many distinguished Eng 
lish Churchmen of the 19th century. To King Edward’s 
School he was also indebted for his friendship with Joscpli 
Barber Lightfoot. In 1844 Westcott obtained a scholar 
ship at Trinity College, Cambridge. At the University 
he had a brilliantly distinguished career. He obtained 
Sir William Browne’s medal for a Greek ode in 1846 and 
1817, the Members’ IMze for a Latin essay in 1847 as an 
undergraduate and in 1849 as a bachelor. He took his 
degree in January 1848, obtaining double-first honours. 
In mathematics ho was twenty-fourth wrangler, Todhuntcr 
being senior, Bisho]) Barry and Lord Alwyne Compton 
(Bishop of Ely) being in the same class. In classics he 
was senior, being bracketed with Scott, afterwards head 
master of Westminster School. After obtaining his 
degree, Westcott remained for four years in residence at 
Trinity, In 1849 he obtained his fellowship; and in 
the same year ho was ordained deacon and priest by his 
old headmaster, Prince Lee, who had become Bishop o1 
Manchester. The time spent at Cambridge was devoted 
to most strenuous study. He took pupils; and among 
his pupils there were reading with him, almost at the 
same time, his school friend Lightfoot and two other men 
who became his attached and lifelong friends, Edward 
White Benson (afterwards Archbishop of Canterbury) and 
Fenton John Anthony Hort (afterwards Lady Margaret 
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professor of divinity at Cambridge). The inspiring in- 
fluence of Westcott*s intense enthusiasm left its mark 
upon these three distinguished men. It is not too 
jnuch to say that they regarded Wostcott not only as 
their friend and counsellor, but as in an especial degree 
their teacher and oracle. The precocity of Westcott's 
attainments and learning was early recognized. But the 
publication of his Norrisian prize essay in 1851, with the 
title EkmmU of Gospel liarmony^ first proclaimed to the 
reading world the promise of a great theologian. He de- 
voted much attention to philosophical, patristic, and his- 
torical studies, but it soon became evident that he would 
throw his strength into New Testament work. 

In 1852 he became an assistant master at Harrow. 
Shortly afterwards he was married to Miss Whithard, 
daughter of Mr Thomas Middlemore Whithard of Kings- 
down, Bristol. He prosecuted his school work with char- 
acteristic vigour, and succeeded in combining with his 
school duties an enormous amount both of theological 
research and of literary activity. He worked at Harrow for 
nearly twenty years under Dr Vaughan and Dr Montagu 
Butler. He was felt in the school to be a unique jjorson- 
ality, of whom the school was proud, but whom neither the 
hoys, nor even the masters probably, pretended altogether 
t) comprehend. Perhaps it is true that he never really 
understood the limitations of boy nature. At any rate, 
while he was always conspicuously 8uc<!essful in inspiring 
a few senior boys with something of his own intellectual 
and moral enthusiasm, he was never in the same measure 
capable of maintaining discipline among large numbers. 
The writings which ho produced at this i^eriod created a 
new epoch in the history of modern English theological 
scholarship. In 1 855 ho published the first edition of his 
History of the New Testament Cmwn^ which, frequently 
revised and expanded, became the standard English work 
upon the subject. In 1859 there appeared his Chirac.- 
teristks of th Gospel Miracles. In 1860 ho expanded his 
Norrisian essay into an Intrmlwiicm to the Stvdy of the 
Gospels^ a work remarkable for insight and minuteness of 
study, as well as for reverential treatment combined with 
considerable freedom from traditional lines. Westcott’s 
work for Smith’s Dictimmry of the Bihle^ notably his 
articles on “•CJanon,” “Maccabees,” “Vulgate,” enUiled 
most careful and thorough preparation, and led to the 
comi^osition of his .subsequent valuable popular books, 
The Bible in the Church (1864) and a IlisUmj of the 
Kmflish Bible (1869). To the same period belongs The 
Gospel of the Resurrection (1866). As a piece of con- 
secutive reasoning ujwn a fundamental Christian doctrine it 
deservedly attracted great attention. Its width of view and 
its recognition of the claims of historical science and pure 
reason were thoroughly characteristic of Westcott’s modi', 
of discussing a theological question. At the time when 
the book appeared his method of aiX)logetic showed Iw^th 
courage and originality, but it must be owned that the 
excellence of the work is somewhat impaired by the diffi- 
culty of the style. 

In 1865 he took his B.D., and in 1870 his D.D. He 
received in later years the honorary degrees of D.C.L. 
from Oxford (1881), and of D.D. from Edinburgh ( 188 . 3 ). 
In 1868 Westcott was ap{)ointed examining chaplain by 
Bishop Magee (of Peterborough) ; and in the following 
year he accepted a canonry at Peterborough, which neces- 
sitated his leaving Harrow. For a time he contemplated 
with eagerness the idea of a renovated cathedral life, de- 
voted to the pursuit of learning and to the development 
of opportunities for the religious and intellectual l)enefit 
of the diocese. But the regius professorship of divinity 
ftt Cambridge fell vacant, and Lightfoot, who was then 
Hulsean professor, declining to become a candidate himself, 
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insisted upon Westcott’s standing for the post. It was 
due to Lightfoot’s su[)port almost as much as to his own 
great merits that Westcott was elected to the regius pro- 
fessorship on let November 1870. This was the turning- 
point of his life. He now- occupied a great ]:)osition for 
which he was supremely fitted, and at a juncture in the 
reform of university studies when a theologian of liberal 
views, but universally respected for his massive learning 
and his devout and single-minded character, w^ould enjoy 
a unique op^jortunity for usefulness. Supported by his 
friends Lightfoot and Hort, he threw hiin.self into the 
new work with extraordinary energy. His wiiole life 
was devoted to the promotion of the theological studies 
in which his own interests were absolutely centred. He 
deliberately sacrificed many of the social privileges of 
a university careen* in order that his sludie.s might 
be more continuous and that ho might see more of the 
younger men. His lectures were generally on Biblical 
subjects. His Crynimentaries on Bt .lohn’s (lospel (1881), 
on the Epistle to the Hebrew^s (1889), and the Epistles of 
St John (1883) resulted from his public lectures. One of 
his most valuable works. The Gospel of Life (1 892), a study 
of Christian doctrine, incorporated the materials upon 
which he was engaged in a series of more private and 
e.sotoric lectures delivered on week-day evenings. The 
work of lecturing was an intense strain to him, but its 
influence was immense : to attend one of We.slcott’s 
h'c.tures — oven to watch him lecturing — was aii exj)erience 
which lifted and solemnized many a man t-o whom the 
references to Origon or Biq^ert of Deiitz witc almost 
ludicrously unintelligible?. Ih'tween tin? yi'ans 1870 and 
1881 W’estcott was also continually engagi'd in work for 
the ri^vision of the New I’estaim^nt, in which he took a 
consi>icuous i>art, and, simultaneously, in the preparation 
of a new^ ti?xt in conjunction with Hort. Tln‘ years in 
which We.stcott, Lightfoot, and Hort could thus meet 
frequently and Tiaturally for the di,scussion of the work 
in which they were all three so di'c'ply engrossed formed 
a happy and privileged period in their lives. M'estcott’s 
residence at Cambridge during the tenure of his professor- 
ship was 6 ScroojK? 'J'erraco. In the year 1881 there 
a[)peared the famous Westcott and Hort text of the New 
Testament, upon which had been expended nearly thirty 
yeiirs of incessant labour. The n'forms in the rignlations 
for degrees in divinity, the formation and first revision 
of the new theological tripos, the inauguration of the 
Cambridge mission to Delhi, the institution of the Church 
Society (for the; di.scus8ion of theol(»gical and ecclo.sia.sti(al 
questions by the younger men), the mec'tings for the divi- 
nity faculty, the organization of the r«ew' Divinity Sidiool 
and Library, and, lato, the institution of the Cambridge 
(Clergy Training ScIiik)!, were all, in a very real degree, 
the nvsult of Westcott’s energy and influence as regius 
professor. To this list should also be added the Oxford 
and (Cambridge preliminary examination for candidates 
for holy mders, with w'hicli he was from the first most 
clost?ly identified. The success of this very useful scheme 
was duo chiefly to his sedulous interest and help. 

The dejwirturc of Lightfoot tf) the see of Durham in 
1879 was a great blow to Westcott. Nevertheless it 
resulted in bringing him into still greater prominence. 
He was compelled to take the lead in matters where 
Lightfoot’s more practical nature? had jireviously been 
predominant. In 1883 Westcott was elected to a pro- 
fessorial fellowship at King’s. Shortly afterwards, 
having previously resigned his canonry at Peterborough, 
he was appointed by the Crown to a canonry at W^t- 
minster, and accepted the position of examining 
chaplain to Archbishop Benson. His little edition 
of the Paragraph Psalter (1879), arranged for the use 
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of choirs, and his admirable lectures on the Aijostles' 
Creed, entitled Historic Faith (1883), are rominiscenc^ 
of his vacations spent at Peterborough. ^ He held his 
canonry at Westminster in conjunction with the regius 
professorshi]). The strain of the joint work was very 
heavy, and the constant attendance at meetings and 
committees both in Cambridge and in London told ujion 
him severely. The intensity of the interest and study 
which he brought to bear upon his share in the labours 
of the Ecclesiastical Courts Commission, of which he had 
been appfiintod a member, added to his burden. 


foundation stone of the Clergy School (which will always 
be associated with his memory), and again in December 
to preach the Commemoration Sermon at Trinity College, 
he displayed all the old vigour; but it was a farewell 
to his beloved university. His wife — who had been for 
some years an invalid — died rather suddenly on the 
28th of May 1901. He placed a stone to her memory; 
the inscription on it was to wait until his own time 
came. It was not for long. He dedicated to her 
memory his last book, Lessons from Work (1901). He 
attend^ meetings in London in the early part of July. 


Preaching at the Abbey gave him an opportunity, which ! He preached a farewell sermon to the miners in Dur* 


he valued immensely, of deal 
ing with social questions. His 
sermons wore generally por- 
tions of a series ; and to this 
period belong the volumes 
Christas C onsammator 
(IHiSG) and Social Asjtects 
of Christianity (1887), 

In March 1890 ho was 
nominatod to the see of l)ur- 
hiin, there to follow in the 
steps of his beloved friend 
Lightfoot, wh() had passed 
away in December 1889. 

He was consecrated on the 
Lst of May at Wostmin.ster 
Abb »y by Archbishop Tliomp- 
son (of York) : Hort wms the 
]>reaeher upon th(3 occasion. 

Benson (Archbishop of 
Can tor bury) also was piusent, 
bnt did not take part in the 
service, Durham being in the 
Northern Province. West- 
<!()tt was enthroned at Dur- 
ham Cathedral on the 15th 
of May. The cliangc^ of 
work and surroundings could 
hardly hive been greater. 

But the sudden immersion 
in the practical administra- 
tion of a northern diocese 
gave him new strength. He 
surprised the world, which 
had supposed him to be a 

recluse and a mystic, by the practical interest he took in 
the mining population of Durluim and in the great shipping 
and arti.san industries of Sunderland and Gateshead. U}>on 
one famous occasion in 1892 he succeeded in bringing to 
a peaceful solution a long and bitter strike which had 
divided the masters and men in the Durham collieries; 
and his .su(;ce.ss was due to the couiidence which he in- 
spired by the extraordinary moral energy of his strangely 
“ prophetic ” personality, at once thoughtful, vehement, 
and atfectionate. His constant endeavour to call the 
attention of the Church to the religious aspect of social 
que.stii)n8 wa.s a special note in his public utterances. He 
w<is a stiiunch supporter of the co-operative movement. 
He was practically the founder of the Christian Social 
Union. He continually insisted upon the necessity of 
promoting the cause of foreign missions, and he gladly 
gave four of his sons for the work of the Church in 
India. His energy was remarkable to the very end. But 
during the last two or three years of his life he had 
become suddenly older : the deaths of Hort and Benson 
had left him with a sense of loneliness ; he was much 
troubled, too, with deafness, and complaint of shortness 
of breath. In his visits to Cambridge in 1900 to lay the 
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ham Cathedral at their an- 
nual festival, on the 20th 
of July. Then came a short, 
sudden illness, and he fell 
asleep on the 27th of July. 
He was buried in Auckland 
Castle cliapel, in the same 
grave with his wife, and 
close to the grave of Bishop 
Lightfoot. 

In appearance Wcstcott 
was short ^nd spare ; Ids 
face was one of striking 
pow'er and beauty. The in- 
tensity of his look has been 
well caught by Sir William 
Kichinond, whose picture of 
him hangs in the Fitzwilliani 
Museum at Cambridge. He 
was quick and active in move- 
ment ; was always a vigorous 
walker ; was wiry and tough 
in physique, and enjoyed 
good health. He was no 
narrow specialist. Ho had 
the keenest love of i»octry, 
music, and art. He was him- 
self no mean draughtsman, 
and used often to say that if 
he had not taken orders he 
w^ould have become an archi- 
tect. His literary sympathies 
w’ere wide. He would never 
tire of praising Euripides, 
while f(jw men had given 
.such minute study to the writings of Bobert Browning. 
He followed with delight the development of natural 
.science studies at Cambridge. He sjmred no pains 1o 
be accurate, or to widen the basis of his thought. Thus 
he devoted one summer vacation to the careful analysis of 
Comte’s PoUtiqm Positive, He studied assiduously The 
Sacred Books of t?ie East^ and earnestly contended that 
no systematic view of Christianity could afford to ignore 
the philosophy of other religions. The outside world was 
wont to regard him as a mystic; and the mystical, or 
sacramental, view of life enters, it is true, very largely into 
his teaching. He had in this respect many points of simi- 
larity with the Cambridge Platonists of the 17th centur}% 
and with F. D. MauricC, for whom be had profound regard. 
But in other res})ects he w’as very practical ; and his stren j^h 
of will, his learning, and his force of character made him 
really masterful in influence wherever the subject under 
discussion was of serious moment. He was a strong 
supporter of Church reform, especially in the direction of 
obtaining larger powers for the laity. He was always an 
energetic advocate of international arbitration as tlo 
means of settling national disputes. But in the 1^^ 
war he was convinced of the righteousness of the British 
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contention. Preaching on 7th January 1900 he used 
those words, “ It is not only our imramount authority in 
Sou^ Africa which is at stake, but, as involved in tliat, 
our dominion in India, and our fitness to inspire and 
guide the life of Great Britain.” 

He kept himself aloof from all party strife. He de- 
scribes himself when he says, “The student of Christian 
doctrine, because he strives after exactness of phrase, 
because he is conscious of tlie inadequacy of any one 
human formula to exhaust the truth, will be filled with 
sympathy for every genuine endeavour towards the em- 
bodiment of right opinion. Partial views attract and 
exist in virtue of the fragment of truth — be it great or 
small — which they include; and it is the work of the 
theologian to seize this no less than to detect the first 
spring of error. It is easier and, in one sense, it is more 
impressive to make a peremptory and exclusive statement, 
and to refuse to allow any place beside it to divergent 
expositions ; but this show of clearness and power is 
dearly purchased at the cost of the ennobling conviction 
that the whole truth is far greater than our individual 
minds. Ho who believes that every judgment on the 
highest mattiTS different from his own is simply a heresy 
must have a n^pan idea of the faith ; and while the quali- 
fications, the reserve, the lingering syiiqiathies of the real 
student make him in many c^s(!s a poor controversialist, 
it may bo said that a mere controversialist cannot be a 
real theologian” (Lessons from Work, pp. 84-85). His 
theological work was always distinguished by the phuje 
which he assigned to Divine Revelation in Holy Scripture 
and in the teaching of history. His own studies have 
largely contributed in England to the better under- 
sUinding of the doctrines of the ResuiTection and the 
Incarnation. His work in conjunction with Hort uj>on 
the Greek text of the New Testament will endure as one 
of the greatest ar'hicvoinents of Enghsh Biblical critudsm. 
The principles which are explained in Hort^s introduc* 
tion t(j the text had been arrived at after years of elaborate 
investigation and continual correspondence and discus- 
sion between the two friends. The jdaco which it almost 
at once took among scientific scholars in Great Bribtin 
and on the Continent was a recognition of the great 
advance which it reiircsented in the use and classifica- 
tion of ancient authoriticjs. As a commentator his anno- 
tations upon St John’s Gospel and Epistles and ujjon the 
E])istle to the Hebrews rank with Lightfoots commen- 
taries as the best type of Biblical exegesis produced 
by the English CJhurch in the 19th century. As a 
preacher and speaker his reputation is due almost en- 
tirely to the last twenty years of his life. The late 
developmoTit of his power atid effectiveness in this rcsj)ect 
was very remarkable. He had a strong voice and a 
retentive memory ; he spoke with great energy and con- 
viction. At times, as, for instance, on the occasion of 
the famous demonstration in the Albert Hall, London, 
against the disestablishment of the Church in Wales, 
and, again, on the occasion of Mr Arthur Balfour’s visit 
to Cambridge for the inauguration of Cambridge House 
in South London, a cherished hoi^e of Westcott’s, his 
speeches were pieces of oratory. 

The following is a bibliogi’aphy of Westcott’s more important 
writings, giving the date of the first editions : — Elements nftke Oos^pel 
Sarrmmy (1851) ; HisUyry of the Canon of First Four CerUaries 
(1853) ; Charaderidirs of Gospel Miraeles (1859) ; Iniroduetwn to 
the Sttidy of the Gospels ; The Bible in the Church (1864) ; 
The Gospel of the Resarredum (1866) ; Christian Life Manifold 
ond One (1869) ; Sotne Points in the Beligiovs Life of the Uni- 
versities (1873) ; Paragraph Psalter for the Use of Choirs (1879) ; 
Gommerdary on the Gospel of St John (1881) ; Commentamj on 
U\e Epistles <f St John (1883) ; Revelation of the Risen Lord 
(1882) ; Revelation of the Father (1884) ; Some Thoughts from the 
Ordinal (1884) ; Christus CtmaumiMUor (1886) ; Social Aspects of 


Chnstianitg (1887); The Victory of the Cross; Sermons in Holy 
neck (1888) ; Commentary on the Epistle to the Hebrews (1889) ; 
From Strength to Strength (1890) ; Gospel of Life (1892) ; The 
Incarnation and Common Life (1898) ; Same Lessons of the Revised 
Versumof the New Testammt (1897); Christian Aspects of Life 
(1897); Lessons from- /ror^- (1901). (h. e. e.) 

Wester&a, or Vestkras, a town and bishop’s see of 
Sweden, capit4il of the county of Yestmanland, on a northern 
bay of Lake Millar, GO iiiiles north-west by w’^est of Stock- 
holm. Its Gothic cathedral, consecrated in 1271, was 
restored in 1 8.50 -GO, and again in 1 89G- 98. I’lie episcopal 
library contains the valuable collection of books whicli 
Oxenstierna, the chancellor of Gustavus Adolphus, brought 
away from Mainz near the end of the Thirty Years’ War. 
There is a lGth-ce!itnry castle, Iniilt by Gustavus A^^asa. 
Several national diets were held in this town, the most 
notable being those of 1527, when Gustavus Vasa formally 
introduced the Beforniation into Sweden, and 15M, w'hen 
he had the Swedish throne declared hereditary in his 
family. Population (1880), G201 ; (1890), 8122 ; (1900), 
1 1,999. 

Westerly, a tow'ii of Washington county, Rhode 
Island, U.S.A., containing an area of .31 wpiare miles of 
undulating country with marshes and ponds, in the south- 
western corner of the state?. The priii(‘ipal village, also 
known as Wi'Sterly, lies on Pawcatuck river, and on the 
New York, New JJavc'n, and Hartford llailnwid. It is 
irregular in plan, and its principal industry is the manu- 
facture of cotton and woollen goods, while granite is 
quarried in the town. Other villages an? White Rock, 
Potter Hill, Avondale, Wateli Hill, and Noyes Bt;a<'h, the 
two last l)eing seaside resorts. The town was ineor])orated 
in 16G9. Population of the town (1880), G104; (1890), 
G81.3 ; (1900), 7541, of whom 1788 wore foreign-born 
and 185 negroes. 

Westfield, a town of Hampden county, Massa- 
chusetts, U.S.A., ecmtiiining an area of 41 K(|uare miles of 
fairly level surface, situa' id iii the 8outh-wcst(‘rn part r»f 
the state. The priueijial village?, als(» known as W(‘st- 
field, is Wiutifully situated in a valley, is irn‘gularly laid 
out, but has bioad str(?(‘ls, excelb'tit watcr-supj»ly and 
sewerage systems, and cxUnisive manufactun?s of a gi*cat 
variety of articles. It is on the Boston and Albany ami 
the New York, New^ Haven, and Hartford railways. 
Population of the town (1880), 7587 ; (1890), 9805 ; 
(1900), 12, ‘HO, of whom 2441 were foreign -born and 8l 
negroes. 

West Ham, a parliamentary .and comity bonnigh 
and suburb of London, in the county of Essex, England. 
The parish stri?tches north .and soutli from A\'anstca<l and 
Leyton to the Tliarmvs, and east and west from East Ham 
to the river L(?a. It is divided into four wairds — Church 
Street, Stratford- Langthorm*, Plaisto^v, and Upton. Tlie 
manor of West Ham was settled Ujion Stratford- Lang- 
thorne Abbey, founded by William do Montfichet in 11.35 
for monks of the Cistercian order. ’Phe abbey stood in 
the ni.irshes, on a l)raTH?h of tin? T^ea known as tlic AhlK*y 
( Veck, about half-a-mile south of Stratford Broadw ay. W est 
Ham Church, dedi(?4it(}d to All Saints, is a large building, 
which contains some interesting features and a goisl 
Perpendicular west tower. In the restoration of 18GG a 
Transition Norman clerestory wjis discovered. West Ham 
Park (80 acres) occupies the sitt? of Ham House and jiark, 
for many years the residence of Samuel Gurney, the 
banker and philanthropist. The place was purchased for 
i^25,000, and vested in the Corporation of London for the 
use of thf 3 public. Of this amount the Gurney family 
contributed £10,000 and the (’oriioration the same sum, 
the remaining £5000 being collect^ from the inhabitarits 



830 WEST HAVEN^WEST INDIES 


of West Ham. The house was taken down, and the park 
was formally opened for public use by the Lord Mayor on I 
the 20th July 1874. Mrs Elizabeth Fry lived in a house 
in Upton Lane, on the confines of her brother’s park. In 
1762 the number of houses in West Ham parish was 
stated to be 700, of which *‘455 are mansions and 245 
cottages.” Now few large houses remain, but the smaller 
houses have greatly increased. West Ham has become 
the home of clieinical and other manufactures which have 
been driven away from London itself ; audits largo ]X)pular 
tion, which has increased by leaps and lx)Unda, can bo also 
traced to the foundation of the Victoria and Albert docks 
at Plaistow. Population (1871), 99,142 j (1881), 200,958 ; 
(1891), 204,903; (1901), 267,308. 

Wost HavOlli a borough of New Haven county, 
Connecticut, U.S.A., on New Haven harbour, adjoining 
the city of New Havmi, of which it is a suburb. Popula- 
tion (1900), 5247, of whom 893 were foreign-born. 

West Hoboken, a town of Hudson county, 
New Jersey, U.S.A., on the Hudson river cliflTs, north of 
JtTsey city, and opposite New York. It is largely 
engaged in silk manufactui-e, for which there are several 
factories. Population (1880), 5441; (1890), 11,665; 
(1900), 23,094, of whom 9119 were foreign-lxirn. 

Weet Indies, The, sometimes called the Antilles 
(a name more ])roperly applied to the West India Islands, 
excluding the llahamas), an archipcilago stretching in the 
shape of a rude arc or parabola from Florida and Yucatan 
in North America to A’^enezuela iu South America, and 
enclosing the Caribbean Sea (615,000 square miles) and 
the CJulf of Mexico (750,000 square miles in area). The 
land area (if all the islands is nearly 100,000 square miles, 
with an estimated population of about 61 millions; 
that of the British islands alsmt 12,000 square miles. 
The islands differ widely one from anoUier in area, popu- 
lation, geographical position, and physical characteristics. 
They are divided into the Balianias, the Greater Antilles 
(Cuba, Jamaica, Hayti, and Porto Kico), and the Lesser 
Antilles (couqwising the remainder). The Lesser Antilles 
are again divided into the Windward Islands and Leeward 
Islands. Geographically, the Ltn^ward Islands are those 
to tlio north of St Lucia, and the Windward, St Lucia 
and those to the south of it ; but fur administrative 
purposes the Britisli islands in the Lesser Antilles are 
grou^jcd as is shown in the Uible given later. 

The ]>opulatioii of the West Indies reinvseiits many original 
stocks, the descendants of wliieh have aeveloi)ed variations of 
habits and custoiiis in their New World environ ineiit. They may 
be divided into six main classes; (1) Europeans — immigrants 
(English, French, Suanish, and in a lesser degree Dutch, Danish, 
and (verman) and West Indian horn ; (2) African negroes— immi- 
grants (a fast vaiiisliing quantity) aiul West Indian liorn ; (8) a 
mixture of Euro|MMins and Afiicans ; (4) coolies from India — im- 
ported and W^est Indian born ; (.'i) CJiiiiose ; (6) al)original Indians 
t>f mort! or less pure deseeiit. Of these, the }wople of pui’c African 
blood are in a largo majority, the “ coloured ’* race of mixed Eurotx*an 
and Afritian blood being next in numcncal importance. Under 
English influence the nogi‘oes of the W%'Ht Inaies have become 
English iu thought and habit ; and it would seem that the stimu- 
lating intluencc of European dirt'ctiou and encouragement is al)so- 
liitcly iiccessiiry fi»r the future development and progress of those 
islands. Owing to recent occupation by the United States, Culsi 
and Porto Rico are in a state of transition. In the republics of 
San Domingo and Hayti the negroes are left to drift along, while 
the French and Danish islands show no great sign of progress. 

jirm and Popahxtum . — ^Tho following list of the West India 
islands gives their area and population (in the case of British 
islands, that of 1881 com)>ared with that of 1897), British Giiiana 
and British Honduras — which for the piiriKtscs of colonial adminis- 
tration are classed with the West India i.slaiids — being omitted* 
Notwithstanding the operations of educational institutions and of 
large numbers of missionaries of various religious denominations, 
the |H»rcoiitage of illegitimate births amongst the |>opnlatiou of the 
British W^cst Indian islands still remains veiy high — iu Barbados, 


53*9 ; in Jamaica, 63*4 ; iu Trinidad, 59*2 per cent, of the general 
births ; and 79*2 per cent, of the East Indian. 


Nationality 

Area. 

Name. 

Square Miles. 

British Coloniett 



Bahamas 


4,406 

Jamaica . 

42001 

Tukks Island 

169J 

■ 4,369 

Lrbward Islands : 


Virain Islands . 
St JUtU . 

67^ 

1 HR 



Nevis . . 


- 663 

Antigua 

I70j 

Montserrat . 

32 


Dominica . 

291, 


Barbados 


166 

WiNDWAUDiSLANDS: 



St Lucia 

2331 

1 

St Vincent . 

132 

[ 498 

Grenada 

133] 

1 

Trinidad 

1 

1 1,868 

Tobago . 

J 


Population. 1 

1881 (Census). 

1807(eBttiiuted). i 

43,521 

/ 706,894 \ 
\ 5,355/ 

62, (NX) 
711,740 

6,287'! 



41,001 1 

10,083 

28,211/ 

171,860 


189.761 

190,000 

38,661 ') 

40,648 \ 121,602 
42,403 ) 

! r 47,8321 
- 40,112 V 
; Vei.29oJ 

164,743 1 

j 

171,179 

i 

275,363* 


Frejieh Colonies-^ 
Guadeloupe and 1 
dependcnciee J 
Martinique . 

Bi Martin Qtari) 

Dutch Coloniett - 
St Martiu (part) 
Curasao 
Buen Ayre . 
Aniba , 
StFiUstatiuK 
Baba . 

Danish CoUndcs— 
Bt'Jlionias . 

Bt John 
St Croix 


722 1 

2lj 



23^1 

21 } 118 
74 J 


if 

1 360,092 

V 3,000 

r 4,028) 


28,187 j 


J 4,390 1 
i 7,888 i 
1 1.013 

1 2,066/ 

^ 48,176 ’ 

r32,786) 

1 

( 950 

62,166: 

(18,480 J 


United States Terri‘ 
tory - 

Porto Bico . 


3,560 


806,708 


Jiejmblies — 

MU Domingo 
Hayti . 

Cuba . 


: 20,688 \ 
j 0,242/ 


20,830 

46,000 


J 

t 


600,000 \ 
1,244,660 / 


1,744,660 

1.631.(iS7 


Grand total 


02,077 


1,216,610 


6,167,(W4 


The total value of the imjwrts into the British West Indies in 
1898 was £6,823,413, and exports £5,657,891, there being but little 
change for twenty years. 

GmermritmL — The British W^est India colonics are cithei* (Jrown 
colonies — that is to say, their governineiit is absolutely under tlic 
control of the British Colonial Olfice, the official memhei’s of their 
councils predominating, and the unofficial membei'S being nomi- 
nated by the Crown, as in the W^iudward and Leewai’d Islands* 
or tlmy have a measure of representative government, as in the 
Bahamas, liarbados, British Guiana, Trinidad, and Jamaica, in 
wliich all or part of tlie legislatures are elected and arc more oi 
h*t«H indej)cndciit of Crown control. The laws of tlic various colon)e.s 
are English, with local statutes to meet local needs. The governors 
and liigh officials arc a])])ointed by the Crown ; other officials arii 
a))iK)inted by the governor. Each governor acts under the advice 
of a privy council. 

Jxeliyion , — In all the British colonics there is full religious 
toleration. I’he Church of England Province of the West Indies 
is divided into the following bishoprics: — Jamaica, Nassau (t.r.. 
Bahamas), I'linidad, (British) Honduras, Antimia (i.c., Leewaid 
Islands), Barbados, Windward Islands, (British) Guiana. W'itli 
the exception of Barbados and British Guiana, the Chiircli of 
England is disestablished, discudowment taking place gradually, 
the churches thus hecorniiig Bclf-supi)oi-ting. In Barbados the 
Churcli is both established and endowed. In the Bahamas and 
Jamaica diseudowment is gradually taking place ; in Trinidad and 
British Guiana the Church of England receives endowment con- 
currently with other religious bodies. The Windward Islands, Lee- 
w'ard Islands, and British Honduras are totally disendowTtl. In 
all the islands, except Trinidad, St Lucia, Grcna^, and Dominica, 
the. Clmi’ch of England, though in all cases in a minority wiicn 
coin))ared with the aggre^to of other bodies, is the most numerous 
«»f any denomination. There are Roman Catholic bisho]® at 
Port-of-Simin (Trinidad), Roseau (Dominica-— for the Leeward 
Islands), Jamaica, British Guiana and Barbados (I'esidcnt at 
Gcor^town), British Honduras, Guadeloupe, Martinique, Hayti 
(archbisho]) and four bi8hoi)s), San Domingo (ai’chbishop), Cuba 
(archbishop and bishop), Porto Rico, and Ouiucao. Otner reli- 
gious denominations working actively in the West Indies are 
the Baptists, WTesleyans, Pi^byterians, Cougrc^tioualists, and 
Moravians. 

— The only fortified places in the British West Indies 
are «Tamaica, Barbados, and St Lucia — all of importance as coaling 
stations. In many of the islands there are local volunteer forces. 
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The poUoe forces of the oolonios are in the main modelled on the 
Irish constabulary, supplemented by rural coustabulaiy. The 
force is usually officered by Europeans. The only naval dockyard 
is at Port Royal, Jamaica. 

The gi*eat change of the last quarter of the 19th 
century has been the further decline of sugar cultivation and the 
development of that of bananas and other fruits, and in Trinidad 
and Grenada, of cacao. Of the islands, Barbados, Antigua, St 
Kitts, and Nevis are extremely well fitted for the cultivation of 
sugar, and hardly for that of any other product valuable for 
exportation. In 1902 Martinique and St Vincent suffered severely 
from volcanic eruptions. With a view to the improvement of 
Agriculture in Barbados and the Windward and Leeward Islands 
in particular — and througho^ the British West Indies generally 
. ^ Commissioner of Agriculture for the West Indies has been 
ap]K>inted at the expense of the British Exchequer, having his 
lieadquarters at Barbados. The general movement of trade is 
towards the United States (where most of the British West Indies 
lind the best markets for their produce) at the expense of Great 
Ihitaiu. In order to foster trade with the mother country, a direct 
line of subsidized steamers was started to Jamaica in 1901. 

ArrHORiTiES. — C. ?. Luoah. A Historical Geography of the 
British Colonies^ vol. ii. Oxford, 1890.— 0. Washington Eves, 
(J.M.G. The IVest Indies^ 4th edition. London, 1897. — A. 
( 3 ALDE 001 T, B.D. Ttis Church in the West Todies (Colonial Chnrch 
Histories). London, 1898. — Robeut T. Hill. Caha and Porto 
JtirOf with the other Islands of the West Indies. London, 1898. — 
Amos Kidheii Eiske. The West Indies. New York, 1899. 

(f. Cir.) 

Westmeathr an inland county of Ireland, province 
of L(dnater, bounded on the N. by Longford and Meath, 
on the E. by Meath, on the W. by Roscommon, and on 
the S. by King’s County. 

PupulatMm . — The area of the administrative county in 1900 was 
13 1,826 acres, of which 78,489 were tillage, 86,542 i^asture, 194 
fiilluw, 7915 plantation, 35,127 turf bog, 5219 marsh, 880 barren 
Mioiiiitaiu, ana 20,260 water, roads, fences, Ac. The new adminis- 
trative county under the Local Government (Ireland) Act, 1898, 
includes the portion of the town of Athloiio formerly situated in 
lioseommon. Tlie population iu 1 881 was 71,798 ; in 1891, 65,109 ; 
«ml iu 1901, 61,629, of whom 81,880 were males and 29,749 
f inules, divided as follows among the different religions : Roman 
(’iitliolics, 56,673 ; Protestant Episcopalians, 4271 ; Presbyterians, 
319 ; Methodists, 251 ; and other denominations, 115. The decrease 
of population between 1881 and 1891 was 9*32 per cent., and between 
1891 and 1901, 10*18 per cent. The average number of persons to 
iiii acre in 1891 was *16, and of the total population 56,546 persons 
inhabited the rural districts, being an average of 100 to each s(|uaro 
inilo under crops and pasture. The following table gives the 
degree of education in 1 891 : — 



Males. 

Females. 

Total. 

R. C. 

Percentage. 

Prei. Meth. 

Kuad and write 
Huad only 
Illiterate. 

22,253 
3,476 
5,154 1 

19,948 

3,656 

4,646 

42,201 

7,132 

9,800 

69*5 
: 12*8 
17*7 

93*9 

3*2 

2*9 

90-6 93*0 
6*5 2*7 
2*9 4*3 


Tlie percentage of illiterates among Roman Catholics in 1881 was 
In 1891 there were 6 suiMrior schools with 345 pupils 
(Hoiiiati Catholics, 186, and Protestants, 159), and 154 primary 
Hi’liools with 9200 pupils (Roman Catholics 8609, and Protestants 
^91 ). 'rile number of pupils on the rolls of the National .schools 
uii 31st December 1900 was 10,419, of whom 0805 were Roman 
C’atliolics and 614 Protestants. The following table gives the 
miuiher of births, deaths, and marriages in the years specified 


Year. 

Births. 

Deatlis. 

Marriages. 

1881 

1018 

812 

139 

1891 

1334 

1076 

238 

1900 

1140 

1197 

219 


111 1900 the birth-rate per 1000 was 8*0, and the death-rate 9*5; 
the rate of illegitimacy was I *9 per cent, of the total births. The 
total number of emigrants who left the county Ijetwoon 1st May 
1S51 and 31 st December 1900 was 50,283, of whom 26,788 were 
males and 23,545 females. The chief towns in the county, with 
tlicir populations in 1901, are: Athloiio, 6617 ; Mullingar, 4500. 

— The county is divided into two parliamentary 
divisions, North and South, the number of registered electors in 


1901 being respectively 6208 and 6670. The rateable value in 
1900 was £323,523. By the Local Government (Ireland) Act, 
1898, the fiscal and administrative duties of the grand jury were 
transferred to a county council, urban and rural district councils 
were established, and under that Act the county now comprises 
one ur^D and six rural sanitaiy districts. 

AgrkuUure. — The following tables show the acreage under crojis, 
including meadow and clover, and the amount of live stock in 
1881, 1891, 1895, and 1901. The figures for 1901 are for the new 
administrative county. 



1 W'heat 

O.U. ! 

___ J 

Ii 

Potatoes. 

Turnips. 

Other 

Green 

Crops. 

Meadow 

and 

Clover. 

! 

Total. 1 

1881 

147 

22,837 

494 

11,771 

5319 

2717 

54,560 

07,846 

1891 

91 

16,757 

751 

10,2.')1 

4692 

2678 

48,384 

83.604 

1895 


15,540 

46S 

9,096 

4364 

:{013 

49,345 

81,866 

1901 

120 

13,272 

r>4f> 

8,293 

3798 

3283 

48,516 

77.827 


In 1900 it was estimated that the total value of the cereal and 
other crops was £492, 185. The luiniber of acres under pasture in 
1881 was 269,379 ; in 1891, 278,438 ; and in 1900, 286,542. 


Year. Akbos. Cattle. Sheep. Piga. (tuata. Poultry. 

1881 12,268 4323 100,150 128,751 10,722 0108 275, 24^ 

1891 18,870 4740 108,134 157,488 19,487 17717 294,250 

1896 14,629 4870 109,731 127,133 18,011 ' 7125 305,407 

1901* 12,104 5482 116,997 131,276 11,916 | 6909 321,575 

* The figures for 1901 h.ive not lieen ivvi'^ed. 

The numlier of milch cows in 1891 was 14,791, and iu 1901, 
15,330. It is estimated tliat the total value of cattle, shoiu), and 
pigs for 1901 was £1,761,938. In 1900 the number of holdings 
not exceeding 1 acre was 2217 ; between 1 and 5, 1728; between 
5 and 15, 2367; between 15 ami 30, 2134 ; between 30 and 50, 
1372; between .50 and 100, 1058; between 100 and 200, 540; 
between 200 and 500, 289; and above 500, 47; total, 11,752. 
The number of loans issued (the number of loans being the same ns 
the number of tenants) under the Land Purcliuso Acts, 1885, 1891, 
and 1896, up to 31st March 1901, was 726, ainouiitiiig to £313,873. 
The numl)er of loans for agricuHurnl improvements sanctioned 
under sect. 31 of the Land Act, 1881, was 344, and the amount 
issued £30,276. The total amount issued on loan for all classes of 
works under the Land Improvement Acts from the commencement 
of operations in 1847 to 31 st March 1901 was £106,465. 

Westminster, largoiy syiionyinoua with what is 
known as the “West End” of London, w^as formed into 
a borough by the London Government Act of 1S99, and 
created a city by royal charter of the ‘29th of Octolier 
1900. It is governed by a mayor, ten aldernH‘n, sixty 
councillors, and has as a municipality sup(‘r.'?eded Iho 
ton previously existing vestries and the distri<“t Ixiurd of 
works. It comprises th(i thn^e parliamentary boroughs 
of the Strand, Westminster, and St Gcorge'.s Hanover 
Square — each returning one miunlxT to the House of 
Commons — and tliree poor-law unions, wliich have the 
same names as, but yet are not contermiiKUis with, the 
I»arliamentary boroughs. AVestminster is bonndod on the 
E. by the City of London ami Clcrkenwell, on the N. by 
Oxford Street, on the AV. by South Kensington and 
Chelsea, and on the S. by the TJiames. Its ratealde 
value iu 1901 was roughly 5i millions sterling, and the 
population 18.1,000. It Ims^ five imblie libraries, five 
public baths, and a cemetery at Hanwell. 

In AA'^estminsttii* centics the official and to a great 
extent the social and fashionable life of tlie metrojudis, 
and within the past few years public and private eiiter- 
pri.se have lalioured together to embellish it in a inanuer 
liefitting its dignity. A large number of impo.sing build- 
ings have been erected, new thoroughfares laid, and old 
thoroughfares widened. 

Proceeding westwards from Temple. Bar, the work of 
reconstruction is immediately visible ; the nunoval of 
Holywell Street has permitted at that ixuiit the widening 
of the Strand, wliich is to be continued throughout itt 
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whole length to Charing Cross. Opposite Somerset Hoi^ 
a new street is planned to connect the Strand with 
Holborn. But it is in and around Charing Cross that 
the greatest changes have been effected. Old Northum- 
berland House has given way to an avenue flanked by 
huge hotels and clubs ; the National Gallery has received 
an addition in the New Portrait Gallery, in Italian i»latial 
style, adjoining it on the north side. From this point the 
new Charing (Voss Koad, which has swept away many 
of the purlieus of Soho, proceeds to Tottenham Court 
Road, being joined at Cambridge Circus by another new 
artery, Shaftesbury Avenue. In Whitehall, the Admiralty 
has been enlarged by a wing abutting on St James’s 
Park ; a now War Office is in process of erection on a site 
betwticn the Horse Guards Avenue and Whitehall Place; 
the banqueting hall of the former Whitehall Palace has 
been converted into the United Service Institution ; and 
a magnificent pile of new Ministerial offices, to house the 
Local Government Board, Board of Education, and Board 
of Trade, is being built immediately south of the Homo 
Office. The Yictoria Embankment has been further 
embellished, and is now flanked by new municipal and 
other liuildings, such as School Board Offices, Medical 
Examination Hall, some large hotels, Whitehall Court, 
the National Lilxiral Club, and New Scotland Yard, 
and may be described as one of the most magnificent 
thoroughfares in the world. 

Although the project of continuing the Embankment to 
Chelsea has not yet been realized, the way has been pre- 
pared by the rebuilding of Vauxhall Bridge and the 
erection, on the site of the Millbank Penitentiary, of the 
Tate Gallery of British Art, opened in 1897 and enlarged 
in 1899. The Victoria station of the London, Brighton, 
and South Coast Railway is being rebuilt, with a frontage 
to Buckingham Palace B.oa<l, at an estimated cost of two 
millions sterling. Iw and around the Green Park other 
great changes have lx)en made — Constitution Hill has 
been thrown open to vehicular traffic, Piccadilly has been 
widened at Hyde Park Corner. To the north of this 
thoroughfare the district about Qrosvenor Square hits 
lioen rebuilt on an extensive scale, whilst on the extreme 
west the Imperial Institute, ercetod in 1887-93, is now 
the seat of London University. 

In the Abl)ey itself, among the illustrious dead who 
have Wn laid there come the names of Darwin, Tenny- 
Bcchul» Browning, Gladstone. The Church House, 

mstlcml adjoining Dean’s Yanl — a memorial of Queen 
bulUittgB. Victoria’s Jubilee, 1887 — consists at present of 
a spacious hall in brick and stone, with offices for many 
Church societie.s. The Roman Catholic Cathedral in 
Ashley Gardens is the most notable church built of 
recent years. The eilifice is of brick and stone, in 
Early Byzantine style, and of grand proportions; its 
length being 360 feet, breadth 156 feet, height to 
cupola of nave 117 feet, wdiile its cam|)ani]e tower, 
since th(^ destruction of that in Venice the highest in 
the world, soars to a height of 283 feet. The founda- 
tion stone was laid in 1896, and it was proposed to con- 
secrate and ojHm the building for divine service in 1903. 

WoStmorlftndi a north-westem county of Eng- 
land, lK)unded on the S. and H.W. by Lancashire, on the 
N.W. and N. by Cumberland, on the N.E. by Durham, 
and on the E. and S.E. by YorLshire. 

Ana arid Populatio7t,-^T\\e aresk of the ancient and administra- 
tive county, as given in the census returns, is 500,906 acres or 788 
square miles, with a population in 1881 of 64,191; in 1891 of 
66,098, of whom 32,326 were males and 33,772 females; and 
in 1901 of 64,305, the number of peraons per square mile being 
82, and of acres to a person 7*8. The area of the registration 
county is 503,073 acres, with a population in 1891 of 66,215, of 


whom 24,949 were urban and 41,266 rural ; and in 1901 of 64,411 
of whom 30,551 were males and 33,860 were females. 'Within 
this area there was between 1881 and 1891 an increase of 2'9ty 
Mr cent, but between 1891 aud 1991 a decrease of 2*7 per cent. 
The excess of births over deaths between 1881 and 1891 wns 
8553, and the actual increase of population was 1907. The 
following table gives the numbers of mamages, births, aud 
deaths, with the number of illegitimate births, for 1880, 1890. 
and 1898 


Year. 

Marriages. 

Births. 

Deaths. 

Illegitimate Births, | 

Males. 

FemaleH. 

1880 

412 

1995 

1177 

66 

76 

1800 

423 

1711 

1020 

68 

58 

1898 

428 

1541 

906 

47 

49 


The number of marriages iii 1899 was 460, of births 1534, aud of 
deaths 874. The following table gives the mairiage-, birth-, aud 
death-rates per thousand of the population, with the [)erceiitagH 
of illegitimate births, for a series of years : — 



1870-70. 

1880. 

1H80-80. 

1800. 

1888-07. 

189S. 

Mariiage-rate . 

34*4 

12*8 

12-7 

12*8 

32*8 

12*6 

Birth-rate 

31 0 

30*9 

29*1 

26-0 

25*7 

22*9 

Death-rate 

17*7 

18*2 

15-8 

16-4 

151 

13 4 

Percentage of ille- 
gitimacy 

7*7 

7*1 

7*0 

r-s 

6*4 

6-2 


The marriage-, birth-, and death-rates are below the average, hut 
the percentage of illegitimacy is high. In 1891 there wete in 
the county 1114 natives of Scotland, 625 natives of Ireland, and 
84 foreigners. 

Oonstitutmi and Oovemment — The county contains twonmuicipal 
boroughs: Appleby (1764) and Kendal (14,183). The followin^^ 
are urban districts: Ambleside (2536), Bowness-oii-WindemKre 
(2682), Grasmere (781), Kirkby Lonsdale (1638), and Windcrtneiv 
(2379). The ancient county, which is entirely in the diocese of 
Carlisle, contains 81 entire ecclesiastical parishes or distiicts, and 
parts of 3 others. 

The total number of elementary schools on 31st 
August 1899 was 116, of which 20 were board and 96 voluntary 
schools, the latter including 81 National Church of Englami 
schools, 1 Roman Catholic, aud 14 ** British and other.” The 
average attendance at board schools was 1159, and at voltuilary 
schools 8805. The total school board receipts for the year ended 
29th September 1898 were over £5591. Tiie income under llie 
Agricultural Kates Act was over £459. 

Agriculture , — Only about ono-half of the total area of the 
county is under cultivation, and of tliis acreage about five-sixtlis 
in pemmiieiit pasture, both cattle and sheep being largely ke})t. 
There are also about 208,000 acres in hill pasture, and over 17,000 
acres are under woods. Orchards occupy over 400 acres, and small 
fruit on an average only about 100 acres. About sixteen-sevj'n 
tcenths of the aci*cage under com crops is occupied by oats, and nf 
the remaining 1000 acres the larger half is occupied by barley, and 
usually only about 200 acres by wdicat, both these latter acreagi s 
having greatly diminished. About three-fourths of the acreage 
under green crops is occupied by turnips, potatoes occupy inji 
usually less than one -seventh. The following table gives tin* 
acreages of the larger main divisions of the cultivated area at 
intervals from 1885 : — 


1 Tear. 

Total Area 
under Cul- 
tivation. 

Corn 

Crops. 

It 

Clover, 

Permanent 

Pasture. 

Fallow. 

1885 

1890 

1895 

1900 

250,466 

261,675 

260.972 

248,279 

18,947 

19,010 

17,910 

16,064 

9,848 

10,047 

9,958 

8,828 

16,798 

16,049 

16,909 

16,899 

205,608 

206,175 

205,942 

206,360 

263 

255 

120 

62 


The following table gives }>articular8 regarding the principal live 
stock for the same years : — 


Year, 

ToUl 

Horses. 

Total 

Cattle. 

Cows or Heifers 
in Milk or 
in Calf. 

Sheep. 

Pigs. 

1885 

8620 

65,586 

24,434 

332,923 

4617 

1890 

8850 

65,194 

25,136 

369,787 

6979 

1895 

9614 1 

64,107 

23,644 

369,978 

4766 

1900 

8942 

67,608 

24,096 

374,463 

4274 






WBSTON-SUPER-MAR 

JikdMtrUB amd TVmfe.^Acoordiiig to the report for 1898 of the 
chief inspector of factories (1900), the total number of persons 
employed in factories and workshops in 1697 was 4401, as com* 
itared with 4187 in 1696. In non-textile factories 3085 jicrsotis 
were employed. Explosives are manufactured. In 1899, 71,492 
tons of limestone were raised, 66,000 tons of granite, 2953 tons of 
dlate, and 810 tons of coal. The production of lead was 1198 
tons (below the average) valued at £11,976 ; of gypsum, 6009 tons 
valued at £1352, as compared with 2100 tons in 1890. 

Authorities.— S ir D. Fleming. Description of Westmorland, 
•2(j71, London, 1882.— Braithwxitb. The Satmonidm of West- 
iMyrland, London, 1884. — Bakrow. Moftvntain Ascents in West- 
morland. London, 1886. — Gi^ON. Legends and Notes mi Places 
of North Westmorland, Lohdon, 1887. —Taylor. Manorial 
Halls of Westmorland, Kendal, 1892. — Jackson. Papers and 
Pedigrees rehUing to Cumberland and Westmorland (Cumberland 
Antiquarian Society's publications). 2 vols. London, 1892.- 
Kllwood. Landnama Book of Iceland as it illustrates the Dialect 
and Antiquities of Westmorland, Kendal, 1894. — Feugurun. 
History of Westmorlawi (Popular County Series). London, 1894. 

Weston-super-Mare, an urban district and 
watering-place, in the Wells parliamentary division of 
Somerset^ire, England, 20 miles south-west of Bristol by 
rail ; on a recess in the Bristol Channel. A north aisle 
was a^ded to the parish church of 8t John the Baptist 
in 1891. A new wing was added to the town hall in 
1897. In 1896 the urban district council purchased an 
extensive bathing establishment. Grove Park, once the 
manor house, is now the property of the council, and is 
used as a free library, its grounds being laid out as a 
public park. The free library and museum, on the 
Boulevard, erected to commemorate Queen Victoria’s 
Biamond J ubilee, was opened in 1 900. Population (1891), 
15,860; (1901), 19,047. 

Wost OrAngftt, a town of Essex county, New 
Jersey, U.S.A., in the north-eastern part of the state, 
on a branch of the Delaware, Lackawanna, and Western 
Tlailroad. Population (1890), 4358; (1900), 6889, of 
whom 1772 were foreign-born. 

Wevtphalla, a western province of Prussia, with 
an area of 7803 square miles, and population (1895) 
of 2,701,420; (1900), 3,187,977. This province contains 
the iirincipal coal-fields of Germany, the chief centre being 
Dortmund and the vicinity. The output has increased 
very greatly since 1870, when 11,570,600 tons were 
Induced; in 1880 the output was 22,495,200 tons; in 
1890, 35,469,300 tons; and in 1900, 42,557,150 tons, 
valued at .£17,958,000. In 1900 the number of w^orkiiien 
employed was 167,839. The other chief mining statistic.s 
for 1900 are as follows; — 1,215,000 tons of iron ore, 
valued at £639,550; 19,997 tons of zinc, valued at 
£78,800; 10,730 tons of lead, valued at £106,700; 
copper, 44,985 tons, valued at £18,400; and 145,130 
tons of p3rrites, valued at £49,100 ; aggregate value of all 
minerals mined in the province in 1900, £18,850,000. 
Of Glauber salts, 4640 tons, valued at £6000, and 26,800 
tons of common salt, valued at £37,150, were also pro- 
duced in the same year. The smelting furnaces produced 
1,684,965 tons of iron, valued at £5,743,500; 14,920 
tons of zinc, valued at £307,800 ; and 64,960 tons of 
sulphuric acid, valued at £74,950 : total value of metals, 
£6,126,250. The iron foundries, forges, <kc., yielded 
387,957 tons of ingots, bars, pig-iron, rails, <kc., valued at 
^3,177,650. Of the area of this province 42*5 i)er cent, 
is arable and garden ground, 25 per cent, meadow and 
pasture, and 28 per cent, forest. Dairying and gardening 
are thriving industries. There are a ^ry school (at 
Dortmund) and two agricultural colleges, a dozen a^- 
cultural schools, and an agricultural experimental station 
(at MUnster); there is ^so a State stud (horses) at 
Warendorf. In 1900 the live stock embrac^ 883,476 
pigs, 660,452 cattle, 223,609 sheep, and 155,427 horses. 
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In 1900 the sugar factories produced 17,620 tons of 
sugar ; the breweries, 85,061,200 gallons of l)eer; and 
tlio distilleries, 2,873,000 gallons of pure alcohol. 

West Pittston, a borough of Lackawanna 
county, Pennsylvania, U.S.A., in the valley of the North 
Branch of the Susquehanna river, in the anthracite coal 
region, in the noi*th-eastern part of the state. Population 
(1900), 5846, of whom 1192 were foreign-born. 

West Point, a military post, and the seat of tlie 
United States Militaiy Academy. It is on the west Ixink 
of the Hudson river in Orange county, New' York, and 
on the West Shori! Railroad, in the south-eastcru part of 
the state. The site of the academy is on high ground, 
180 feet abovl^ the river. This academy is the training 
school for army officers. The students, known as cadets, 
commonly numbn- about 300. Ejich Congressional dis- 
trict and each Territory is entitled te have one cadet in 
the Academy, who is appointed by the Secretary of War at 
the request of the n'presimtative or delegated in Congress 
from the district or Terri L)iy in which the person so 
appointed is a resident. The course of instruction is an 
arduous one, requiring four years of study and drill. The 
instructors are officers of the regular army. 

West Springfield, a town of Hampden county, 
Massachusetts, U.S.A., containing 18 square miles of 
broken countiy, west of the Connecticut river, in the 
southern part of the state. It contains a few small 
villages, but most of the population is rural. Popula- 
tion (1880), 4149; (1890), 5077 ; (1900), 7105, of whom 
1501 were foreign-born. 

West Troy. Stic Wateevlikt. 

We.t Virginia, one of the eastern states of tlio 
American Union. The population of the state in 1900 
was 958,800, as compared with 762,794 in 1890 and 
618,457 in 1880. The percentage of incriiase from 1890 
to 1900 was 25‘7, as against 23*3 for the decade just 
preceding. Of the population in 1900, 499,242 were 
males and 459,558 were females; 936,349 were native- 
born, and only 22,451 (2*3 ptsr cent.) were foreign-born. 
The negroes and jiersons of negro descent numbered 
43,499, or about 4*5 per cent, of the total jiopulation. 
The white population born of native liareiits was 88 pi*r 
cent, of the total, and of this white population probaldy 
90 per cent, are descended frenn Revolutionary stock. 
The urban pcqmlation in 1900 (classing as HUfdi all persons 
in cities of more than 4000 inhabitants) was 1 1 *6 per 
cent, of the total, as coiiij)arcd with 8*8 per cent, in 1 890. 
Out of 240,970 adult males in 1900, 32,066 w«;r<{ illiterate 
(unable to write), of whom 5584 were negroes and 2901 
were foreign-born. The total land surface of West Vir- 
ginia is aiiproximately 24,645 square miles, the average 
number of persons to the square mile Iwung 31 in 1890 
and 38*9 in 1900. There were (1900) 140 incorporated 
cities, towns, and villages, of w'liicli twenty- two had a 
jMipulation of more than 2000 inhabitants; of these, eiglit 
had more than 5000, namely. Wheeling with 38,878, 
Huntington with 11,923, Parkersburg with 11,703, 
Charleston with 11,099, Martinsburg with 7564, Fair- 
mont with 5655, Grafton with 5650, and MoundsviJk* 
with 5362 inhabitants. Although destined to become 
one of the first coal-mining and oil-prfsducing states of 
the Union, West Virginia is yet chiefly agricultural ami 
grazing, and the population is comiioscd chiefly of inde- 
pendent persons living ujxjn their own land. 

Educatimi, Charity, The number of free public schools in 
the state in 1900 was 5691, with 7179 teachers and an attendance 
of 161,264 pupils. These were supiMirted by local taxes to the 

S. IX. — 105 
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amount of $1,669,201 and state funds to the amount of $349,664. 
There were six normal schools supported by legislative grants from 
the state treasury, with 48 teaciliers and an attendance of 1557 
students. The state also possesses what is known as the state 
school fund, into which certain state revenues annually i)as8, and 
which, Ist July 1900, amounted to $1,040,968 ; the interest 
from the investment of this fund is a j[»erpetual income for the 
support of the schools of the s^to»^4lLppplement to the additional 
moneys raised by direct local The University of West 

Virginia, which is supported mnts^ is situated at Morgan- 

town, and had, in 1900, 65 uulti^iimrs and 800 students. The 
state also suppoi-ts the prejiaratory branch of the University at 
Montgomery, with 4 teocliers and 64 students ; the West Virginia 
Coloured Institute, in Kanawha county, 11 teachers, 168 students; 
tlio Bluetield Coloured Institute at lilueOeld, 5 teachers, 70 stu- 
dents ; two hospitals for the insane — one at Weston, the other at 
S|)encer— with a total of 1629 inmates ; an asylum for the blind, 
at liomney, with 10 instructors and 209 inmates ; a reform school 
for Ik^vs, at Pruntytown, with 288 inmates ; an industrial school 
for girls, at 8alem, with 50 inmates. The penitentiary, at Mounds- 
villc (508 inmates), is entirely sumorted by the jjrofits derived 
from the labour of the convicts. There are miners’ hospitals at 
Fairmont, McKendree, and Welch, and also an asylum for incur- 
ables at Huntington. The leading religious donomiiiatioiis in the 
order of their size (1900) are the Methodist, the Baj»ti8t, th<‘ 
Roman Catholic, the UniM Brethren, and the Presbyterian. 

There were in the state (30th June 1900) 34 national 
banks, with a ])aid-up capital of $3,551,000, surplus and undivided 
profits of $1,238,070, anu det) 08 its of $11,919,158 ; 89 state banks, 
with capital of $3,449,000 and de|)Osit8 of $19,362,000 ; 6 savings 
Imtiks or banks of dmiosit with savings (lej)artmeuts, with $1,461,000 
savings rlepusits. The legal rate of interest is 6 j)cr cent. 

Cml and Coke . — In 1899 the ooal-rnincs of West Virginia 
pi'odueed 18,201,189 lorg tons (2240 lb) of bituminous coal ; 
1,950,179 tons (of 2000 lb) of coke were manufactured ; 8691 coke 
ovens were in blast ; and 24,726 men were employed at 3000 col- 
lieries, working an average of 240 days in the year. West Virginia 
is now tile third stain in the Union in the production of coal, and 
second in that of coke. Of the fifty-five c.onnties, fifty are more 
or Joss underlain by coal. The state (jontains over 22,000 
^uare miles of coal area, the most extensive in the United States. 
The building of the Cho8a|H)ake and Ohio Itailway in 1872 from 
tidal water at Newport Nows, and its completion 1^ Cincinnati, 
Ohio, in 1888, opened u]) the exkmsivc deposits of bituminous 
coal ill the counties of Raleigh, Fayette, flM Kanawha, along 
the Now and Great Kanawha rivers. In the New River coal- 
field the coals are known as the No. 12 (after Rogers) measures 
or conglomerate (or Pottsvillc Conglomerate of Pounsylvaiiia geo- 
logy). In these measures some sixty mines and collieries ship coal 
east and west, and 3000 ovens are manufacturing coke. The iixed 
carbon in the coals averages os high os 70 to 72 ix:r cent., and in 
the coke os high as 94 to 96 p<^r cent. Along the Kanaw'ha valley 
gieai development in the coal measures known as No. 13 (Rogers), 
or Froeiiort and Kittaiining measures of the Pennsylvania geologists, 
have taaen place. From the lower seams of the series (Ivittaniiing 
scams) a 8U|Hn'iur coke is manufactured in Fayette county ; and 
from the up[)or seams (Freeport) groat quantities of coal locally 
known as ‘Miard splint” or block ” coal, famous for its ability to 
stand transportation, is shipped east and west by rail, and west and 
south by water, on the Kanawha and Ohio rivers. The extensive 
system of looks and dams, completed by the United States Govern- 
ment in 1899, renders the shipment of coal from the mines by the 
Oi'eat Kanawha possible at all seasons of the year. The building 
of the Norfolk and Western Railway in 1884, from Norfolk, Vir- 
muia, on Ohe8a].)oake Bay, westward to and along the southeni 
iKirder of the state, has developed the now oeleWatcd ** Poca- 
hontas” or “Flat Top” ooal-field, where the No. 12 (Rogers) 
measures greatly thicken. These coals, like those of the New 
River and Kanawha basins, are worked by horizontal drifts, and 
have l)eoome renowned for their steam -producing qualities, being 
said to excel the famous Cardiff coals of Wales. Some fifty 
collieries are now shipping their coals eastwards to Norfolk and 
westwards to the Great Ijakes and Ohioago. The analyses of these 
coals are similar to the New River region, to which geologically 
they belong. In the northern district of the state extensive 
mines in the famous Rttsburg seam, along the upper waters of 
the Monoiiphela River, are shimnng oo^ and coke by botJi 
Pennsylvania and Baltimore and Ohio railways' connexions. In 
the north-eastern “pan-handle" of the state, along the West 
Vir^ia Central and I^ttsburg Railway, extensive mines are now 
W<i!iGbg in the No. IS measures (Romrs). Coal and coke are 
hauM directly to Baltimore and Phiiadolphia, and are thence 
shib^ by rail and water. 

Oil ana Oas . — West Viiginia has become one of the leading oil- 
producing states in the Union. The ^trolenm, known as white 
sand jiarafhn oil, is of the highest quality, and similar to that of 
the Pennsylvania pools. In 1899 there were 2412 new wells 
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drilled, the total number of oil-producing wells was 10,200, and 
the total production was 13,910,620 barrels, with a value of 
$18,014,766. The oil is mainly pumped through pipe lines to 
Baltimore and Philadelx)hia, a aistance of three or four hundred 
miles. The entire western district lies within probable oil-prodm;. 
iiig limits, and every month an increasing nunilier of producing 
wells ai-e opened. With the production of oil natural gas of groat 
power has been developed. Most of the cities of the northern and 
western districts are now heated and lighted by gas which is pi|ied 
directly from the wells, and the Pittsburg manufacturing region 
is also largely supplied. The pF'duction and transportation aw 
regulated by stringent laws for the pi-ovention of waste, and it is 
probable that West Virginia will bo an unfailing source of natiiral 
gas supply for many years. In 1899 the number of new ga.s wells 
drilled was 78 ; the total number was 888, with a value for the gas 
produced of $3,036,623. 

Manvfadarea . — ^Tlie following table shows tlie condition of tie 
manufacturing industries in 1890 and 1900 ; — 




1 iN'i'cent- 


isyo. 

1900. 

ajff of 

Incn^uso. 

Number of establishments 

2376 

4415 

8;>-S 

Capital .... 
Wage. - earners, average 

$28,118,030 

$66,719,938 

98-2 

number 

19,340 

$6,911,779 

83,086 

71-] 

Total wages . 

$12,876,902 

86-:; ! 

Value of i»rochieta . 

$38,702,126 

$74,177,681 

91*7 


The leading industries were iron and steel, lumber and timlM i 
jiroduets, ilouring and giist mill products, coke, and leather. 

rolUiml lliHiory . — The original situation of the state ca])itol «i 
Wheeling in the northern “ jian-handle, ” at the extreme iiortli 
w'eBtem border, w'aa neeefjsarily inconvenient to the ptJo])h‘ nt 
lar^c. So early was this recognized, that in the session of the 
le^laturc of 1869 a resolution was imssed to remove the cajHloi 
to a more central situation, and Charleston, in Kanawha county, 
was chosen. In May 1870 the archives of the state were inovccl 
to Charleston and lodged in a building erecUid for the purpose, 
)>reaeuted by the citizens of the Great Kntiawlia vall<‘y. Tlie 
ac^eomiiiodation for the state’s needs was still too contracted 
ever, and on 20th September 1875 the capitol was transferred hack 
to WheeliUg, and there remained for a period of ten years. Mean- 
while the question of the permanent situation was submitted loa 
vote of the iieople in August 1877, and Charleston, receiving a 
majority of tiie votes, was selected as the seat of the state govern 
mout. A now and commodious capitol building was then creeled, 
and upon its coinpletiou in the spring of 1885, the archives veio 
removed from Wheeling. In 1894 the Hepublicaii plMty cai‘ti«d 
the state for the first time since the Civil War, and in 181^0 it 
elected a full state ticket and all four Congi’essmen ; West Virginin 
was thus the first Southern state* to leave the Democrat ranks and 
l>eoome entirely Republican. In 1900 McKinley received a still 
larger majority over Bryan than in 1896. This great political 
change W'as duo partly to extensive emigration from Ohio .and 
Pennsylvania, and jiartly to general economic conditions and 
manufacturing interests. (w. s. K. ) 

WMtward Ho, a seaside resort of England, (»n 
the east side of Barnstaple Bay, Devonshire, and 
miles north-west of Bideford. It is of modern gro\\t}i 
(since about 1867), and takes its name from Charles 
Kingsley’s well-known novel. It is a favourite i»laee 
of residence with Anglo-Indians and others, and has n 
college and first-rate golf links. It forms part of the 
parish of Northam, which had a population in 1901 of 
5322. 

Wattar (Swedish, Vetter or VdtieT\ a lake of 
Sweden, 733 square miles in area, with a drainage hasiii 
of 2528 square miles; length, 80 miles; breiidth, 
miles; maximum depth, 391 feet; altitude above soa- 
level, 289 feet. Its shores are picturesque, on the east 
side steep, and its waters of remarkable transiwirency and 
blueness. The lake is subject to sudden storms. Koar 
the south end is the picturesque island of Vising (8 niiles 
long by 2 broad), with a ruined palace of the Brahe 
family (1662). On the shores of the lake stand the 
towns of Jonkoping and Vadstena. By the western 
branch of the Gdta canal it has navigable communication 
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vith Lake Vener, and bo with the Cattegat, and by the 
eastern branch of the same canal with &e Baltic. Its 
only outflow is by the Motala river, on the east side. 
The mean depth on the sill of the sluice (made 1810) of 
the Motala is 10 feet; volume of discharge, 1118 cubic 
feet per second. 

Wetteren, a town of Belgium, in the firovince of 
East Flanders, 9 miles south-east of Ghent by rail, on 
the right bank of the Scheldt. Its numerous manu- 
factures include cotton and linen g<K)d8, lace and gun- 
|)(Avder. Population (189t)), 11,923; (1900), 14,441. 

Wetzlar, a town of Prussia, Bhinc province, on the 
Lalin, 64 miles by rail cast by north of Coblenz. It was 
fininorly a free imperial town and the seat (1689-1806) of 
the Supreme Court of the empire, the archives of whi<jh are 
still preserved in the town. The most conspicuous build- 
ing is the catliedral, dating in part from the 11th, in part 
from the 14th ~ 1 6th centuries. The town jireserves 
associations of Goethe, who lived here as an official of the 
Supreme Court, and of Charlotte Buff (cf. Wertkers Leiden: 
Lotte). Overlooking the town are the ruins of the 
mediieval castle of Kalsmunt. There are iron mines, 
glove, optical instrument, and chemical factories. Poim- 
Utiou (1885), 7844; (1900), 9043. 

Wexford, a maritime county of Ireland, province 
of Leinster, bounded on the N. by Wicklow, on the E. by 
8t George’s Channel, on the W. by Waterford, Kilkenny, 
and C barlow, and on the 8. by the Atlantic Ocean. 

J‘opulatim. — The area of the iidministrutive county in 1000 was 
57S,718 acres, of which 103,160 were tillage, 321,393 jmsture, 
204 fallow, 10,206 plantation, 794 turf hog, 7694 marsh, 17,090 
iMirren mountain, and 28,177 water, roads, fences, &c. The new 
aflrninistrative county under the Local Government (Ireland) Act, 
1898, includes the portion of the town of New Koss, formerly 
Bituated in Kilkenny. The population in 1881 was 123,864 ; in 1891, 
11 J, 778 ; and in 1*901, 103,860, of whom 61,614 were males and 
.'52,246 females, divided as follows among the dirtcrent itjligions : 
Uciiuiii Catholics, 96,284 ; Protestant Episcojuilians, 7806 ; Prc'-shy- 
trrians, 272 ; Methodists, 332 ; and other denominations, 167. 
The, decrease of ]K»pulation hetwocix 1881 and 1891 was 9*75 per 
cent., and between 1891 and 1901, 7*3 iwr cent. The average 
number of ])orsoiis to an acre was *19, and of the total pojmlation, 
8t),810 jioi* 80 ii 8 inhabited the iiiral districts, being an average of 
110 to each square mile under crops and pasture. The follomng 
table gives the, degree of cduc^itioii in 1891 ; — 




i 



Percentage. 



Males 

*15 

§ 

£ 

1 

O 

4 ! 

1 

V 
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Read and write 

33,876 

84,988 

68,864 

65*7 

89*7 

96*8 

94*4 

Read only 

6,760 

7,081 

12,831 

13*4 

4*9 

1*4 

1*8 

Illitemte . 

10,234 

9,6S4 

19,888 1 

20*9 ! 

6*4 

2 8 

3*8 


The jKTcentago of illiterates among Roman Catholics in 1881 was 
*^7‘4. In 1891 there wore twelve sujjerior schools with 589 pupils 
(Roman Catliolics 637, and Protestants 52), and 200 primary 
«ehoola Avith 16,070 pupils (Roman Catholics 13,894, and Proks- 
hints 1176). The numlier of pupils on the rolls of the National 
Schools on Slat December 1900 was 14,312, of whom 13,177 were 
Roman Catholics, and 1136 Protestants. Tlic following table 
gives the number of births, deaths, and marriages in the years 

specified .7 


Year. 

BirthB. 

Doatlii. 

Marriagen. 

1881 

3084 

2661 

664 

1891 

2314 

2008 

445 

1900 

2167 

2060 

479 


Jn 1900 the birth-rate per 1000 was 20*8, and the death-rate 19*7 ; 
Joe rote of illegitimacy was 3*6 per cent, of the total births. ITie 
wtal number of emigrants who left the oounty between 1st May 
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1851 and Slst Deoembor 1900 was 72,109, of whom 37,963 were 
males and 34,156 females. The chief towns in the county aic 
Wexfoi-d, New Koss, Enniseorthj^, and Goroy. 

Adminvitration.—Tho county is divided into two parliamentary 
dhisions, North and South, the iiumlH*r of registered electoi-s in 
1901 being resiHJctively 9168 and 8800. The rateable value in 1900 
’was £384,466. By the Local Government (Ireland) Act, 1898, 
tlie hscial and ndmiiiistrotiYS duties of the grand jury wmo 
transferred to a county coahoih^luVi^ nirul district councils 
were establislied, and under, Act the county now comprises 
three urban and four rural saulta^ly districts. 

AgruuUure.— The, following tables show the acreage under crops, 
including meadow and clover, and the amount of live stock in 1881, 
1891, 1896, and 1901. The iignres for 1901 are for the ncAv adminis- 
trative county. 


Year.; W'hont. 
1881 ^ 7D3.1 

OatB. 

Darley, 
n>c, iCc. 

Pctii. 

tc>08. 

Tiiv- 

nll>s. 

OUier 

Green 

Crops. 

Memlow’ 

tuul 

(’lover. 

Tolul. 

181)1 ; mi 

18li5 i 1)388 
1001 j -1004 

4:»,7«<5 

f»0,717 

5:i,or>4 

44,718 

60,7»Kj 

34,0:{« 

31,07.s 

23.or)7 

IS, SOM j 

17,818 

18,043 

iMMiOl 

(i:)27 
' 8.-, 00 

50,005 

6S,-171 

.58,078 

; 2eo,o.‘<o 
, io‘..r.7o 
. 107.087 
' 18.8,0.50 


Wexfoi-d iHoduces more bailey than any other c«mnly in Ireland. 
Ill 1900 the, total value of the cereal aiufotlier cropi: was estimated 
at £1,29.6,280, the largest amount of any (‘ounty in Leinster 'fhe 
number of acres under i»asture, in 1881 was*^ 297,1.63, in 1S91 
308,386, and in 1900, 32 1 , 393. 
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Year. 

and 

Assiu 

, (’attle. 

Sht‘r]». 

]‘lg.S. 

(Si)ntti 

PiMillrv 


Mules. 






1881 

28,300 

8116 

118,483 

111,616 

61,216 

60*23 ' 

667,617 

1891 

3*2,017 

8341 

> 126,011 

203,260 1 

i 80,469 1 

8324 , 

699,968 

1896 

35,0.6.6 

1 S9J1 

, 1*24,208 

176,273 ' 

76,064 

8279 ! 

671,780 

1901* 

31,048 

9161 

, 134,936 

213,706 

66.163 

7381 

73.6, (u;o 


* 'file Iignres for 1901 Ijavo not he«*u n'ViNcd. 


The numbt^r of inileh cow^s in 1891 was 36,824, and in 1901, 
36,097. U is estimated that the total valin* ot cattle, sheeji, and 
pigs for 1901 was £2|264,20n. In J900 tlie iMimlfcr of lioldiugs not 
exceeding 1 aero was 2578 ; between 1 and 6, 2106 ; bidwi'cn 6 and 
16, 3070; betw'ecn 16 and 30, 3031 ; between 30 and 60, 202.6; 
between 60 and lOO, 2447 ; b(‘tw’een 100 and 200, 871 ; betwemi 
200 and 600, 189 ; and above ,600, 18 ; total, 16,994. The- number 
of loans issued (the number of loans lanng the same, ns the imniber 
of tenants) under the Ijand Ihirchase Acts, 188.6, 1891, and 1890 
up to Slst March 1901, was 1976, amounting to £993,92.6. The 
number of loans for agricultural imiirovements sanctioned under 
sect. 31 of the Ijand Act, 1881, between 1882 and 1901, was 221 ; 
and the amount issued, £17,008. The total amount issued on loan 
for all classes of works under the Land Impnjverneiit Acts from 
the coimnencenirnt of ojKjratioiis in 1847 tJ> 31st March 1901 was 
£137,890. 

FUheries. -In 1900 the number of vessels rcgisteri'd in the deep- 
sea and coast iishing district of Wexfoifl was t>2, emidoying 326 
hands. In the same year the number of jiersons enij»J(»ycd in the 
salmon fishing district of AVexfoul was 517. (W. Ji. Vn) 

Wexford, a iiKiritinie town, cajdtal of the above 
county, inland, on the riviT Sl.uiey, 82 tniles south of 
Dublin by rail. Under the Local Government (Ireland) 
Act, 1898, it retains its mayor and corporation, wliicli, 
however, has now practically the status of an urban 
district council. In 1900, 5G7 vessels of 73,418 tons 
entered and 251 of 49,052 tons cleared. The iiuinlier 
of vessels registered in the fisliery district in 1900 was 
92, einploying 320 men and boys. Popuhition (1891), 
11, .545; (1901), 11,154. 

Wexid, or Vexio, a town and bishop’s sec of Sweden, 
county of Kronoberg, 1 24 miles north-east of Malnio by rail. 
It has been rebuilt since a fire in 1843. The cathedral 
dates from about 1300, but has been restored, the lost time 
in 1898. The town has the Sm&land Museum, with anti- 
quarian and numismatic collections, a library, and a bust 
of Linnaeus ; also a deaf and dumb school, an asylum for 
the insane, with iron foundries, a match factory, <tc. On 
the shore of Lake Helga, 5 miles north from the town, is the 
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royal palace of Kronoberg, and on an island in the lake 
the ruins of a former castle of the same name. Popu- 
lation (1890), 6606 ; (1900), 7365. 

Weyier y Nicolau, ValarianOp Don 

(1839- ), Spanish general, senator, and Maquis of 

Tenerife, was bom on 17th ^pteml)or 1839 at Palma 
de Majorca. His family were *originally Prussians, and 
served in the Si)ani8h army for several generations. He 
onltjred at sixteen the military college of infantry at 
Toledo, and, when ho attained the rank of lieutenant, 
passed into the staff college, from which he came out 
nuiriltor one in his class. Two years afterwards ho 
became captain, and was sent to Cuba at his own 
request. He distinguished himself in the exi)edition 
Santo Domingo in many fights, and esjiecially in a daring 
reconnaissance with few men into the heart of the enemy* s 
lines, for which he got the cross with laurels of San Fer- 
nando. From 1868 to 1872 he served also brilliantly 
against the Cuban rebels, and commanded a corps of 
volunteers specjially rai.sed for him in Havana. Ho 
n^turned to S^iain in 1873 as brigadier-general, and 
took an active part against the Carlists in the eastern 
provinces of the Peninsula in 1875 and 1876, for which 
he Wiis raised to the rank of general of division. Then 
he was elected senator and given the title of Marquis 
of Ttuiorife. Ho held the post of captain-general in 
the Canary Lsles from 1878 to 1883, and in the 
Baleanc Isles afterwards. In 1888 he was sent out 
as captain-geneml to the Philippines, where he dealt 
very sternly w'ith the native rebels of the Carolines, 
of ^Mindanao, and other provinces. On his return to 
Spain in 1892 he was a])}X)inted to the command first of 
the 6th Army Ckirpa in the Basque Provinces and Navarro, 
where he soon quelled agitations, and then as captain- 
goneral at Barcelona, where he remained until January 
1896. In Catalonia, with a state of siege, he made himself 
the terror of the Anarchists and Socialists. After Marshal 
Cam|K)s had failed to pacify Cuba, the Conservative Govern- 
ment of Canovas del Castillo sent out Weyier, and this selec- 
tion met the approval of most Spaniards, who thought him 
the pro)H?r man to crush tlw relielliou. Weyier attempted 
to do this by a jxilicy of inexorable repression against the 
non - comliatant population that symi^athized with the 
insurgents, literally leaving them no alternative but that 
of joining the enemy in the forests and bush or sub- 
mitting to concentration w'ithin the Spani.sh lines, 
there to live on the barest iiu;ans of existence doled out 
by the authorities. This stern policy, and vigorous mili- 
tary o]>erations by which he drove the rolnds out of 
four ])rovince8 to two in the eastern mountainoius 
and forest-clad provinces, made Weyier famous, but pn*- 
cipitated the intervention of American diplomacy in the 
jHjrson of General Woodford, whT> insisted upon his recall. 
This recall was granted by the Liberal Government of 
Sagasta, but Weyier afterwards asserted that, had he 
l>oon loft alone, he would have stamped out the rebellion 
ill six months. On his return to Spain he coquetted in 
suticession wn'th all the parties — Carlists, Republicans, 
Conservatives— and finally endeavoured to become the 
ally of the Liberals, with a view to getting somo day 
into the War Office under Sagasta. He became in the 
meanwhile the most po})ular leader of the military mal- 
contents of all ranks from the old colonial armies, 
add was looked upon as the likely dictator of the 
future and the man who would revive the influences 
of militarism in Spain. He kept quiet until he saw 
one of the Oul>an generals, Linares, the defender of 
Santiago against the Americans^ become War Minister. 
His appointment as captain - general in Madrid by 


Linares caused a ministerial crisis, involving the dis- 
missal of two Conservative ministers — Date and Gassc-t 
— who would not assent to the idea of placing at ths 
head of the garrison of the capital such an ambitious 
officer. Silvela resigned the post of premier on seeing 
the impression caused by the appointment of Weylei^ 
but he advised the Queen to send for General Azear’ 
raga to form another Conservative administration that 
did not dare to disiiense with the services of Linares as 
War Minister and of Weyier. 

Weymouth and Melcombe Regis, a municipal 
borough (extended 1895), seaport, and market town 
in the southern parliamentary division of Dorsetshiro, 
England, at the mouth of the Wey, 142 miles south-wfst 
by west of London by rail. The Royal Eye Infirmary has 
b^n enlarged, and cottage homes have been erected. Wey- 
mouth is the Great Western Railway packet station for 
the Channel Islands. In 1888 the registered 8hi])piiig 
totalled 29 vessels of 2264 tons; in 1900, 22 vessels of 
1241 tons. In 1888, 970 vessels of 108,778 tons entered, 
and 957 of 107,746 tons cleared ; in 1900, 1032 ves.scls of 
198,792 tons entered, and 1032 vessels of 197,689 tons 
cleared ; these numl^ers include repeated voyages. The 
imports were in 1900 valued at jB5f7,520 and the ex- 
j>orts at £328,335. Population (1891), 16,100; (1901), 
19,831. 

Weymouth, a town of Norfolk county, !Massii- 
chusetts, U.8.A., containing an area of 18 square miles 
of undulating country, in the eastern part of the .state. 
It contains several villages, among which are Weynioulli, 
East Weymouth, South Weymouth, and Weymouth Land- 
ing, most of the population of the town being rural. In 
the villages the principal industry is the manufacture of 
boots and shoes. Population (1880), 10,570; (1800), 
10,866; (1900), 11,324, of whom 1845 were foreign- 
born. 

Wheat. See Agriooltuke. 

Wheeler, William Almon ( 1819 - 1 8S7), 

Vice-President of the United States from 1877 to 1881, was 
born at Malone, New York, on the 30th of June 181 9. After 
studying at the University of Vermont, he was admitted 
to the btir in 1845. As a Whig and then a Reiniblieau 
lie played a substantial part in state politics, and ivpie 
seuted his district in Congress from 1869 to 1877. His 
most notable achievement during this time was llie 
liacificatioTi of pai ties disputing for the govemnioiit <•) 
Louisiana through the so-called “ VTieeler couipromisci ’’ 
of 1875. Nominated for Vice-President by the llepubllcaiis 
in 1876 to servo with President Hayes, he was installed 
in office through the decisions of the electoral coimnission, 
and at the end of his term ho retired from public life. IK' 
died at Malone on the 4th of June 1887. 

Whaallng*, a city of West Virginia, U.S.A., capital 
of Ohio county, and the largest and most important <*i|} 
ill the state. It is situated in 40" 05' N. and 80" 43' V 
in the •‘pan-handle,” on the east bank of the river 
Ohio, and on an island in the river, at an altitudi' of 
645 feet. It is regularly laid out, mainly in the level 
bottom lands, the residential portion spreading up on the 
cliffs. It is divided into eight wards, has a good watoi- 
supply by pumping, is sewered and well imved. It 
an important railw^ay centre, since the lines of seven 
companies enter the city. These are the Mtiniore 
and Ohio; the Cleveland, Lorain, and Wheeling; 
Ohio River; the Pittsburg, Cincinnati, Chicago, and ► ^ 
Louis; the Wheeling and Elm Grove; the Wheclin;j 
and Lake Erie, and the Wheeling Bridge and Termina 
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railways. These, with the boats on the river, which 
is navigable at all times of the year, afford ample faci- 
lities for commerce. It is piimarily, however, a manu- 
facturing city ; in 1900 it contained 406 manufacturing 
establishments, with a total capital of $13,224,577. They 
employed 7219 hands, and the products had a value of 
$16,747,544. The item first in value was iron and 
steel, $5,833,950. In 1900 the assessed valuation of real 
and personal property was $23,683,532, the net d(*.bt of 
the city was $640,414, and tlie mte of taxation per $1000 
was $18.90. Population (1890), 34,522 ; (1900), 38,878, 
of whom 5461 were foreign-born and 1066 negroes. 

Whidah. See Dahohry. 

Whippinahanii a parish, Hampshire, England, 
in the Isle of Wight, 3J miles nortli by tsast of Newport 
by rail, is l)cautifully sitiuitod above the estuary of the 
Medway. The chancel of the church of St Mildred was 
built at the sole cost of Queen Victoria. Osborne House, 
situated in this jiarish, was given to the British people 
in 1902 by King Edward Vll. as a thank-offering for 
his coronation. 

Whl8tler, iSames Abbott McNeill (i 834- 

), American artist, was born, it is believed, in Lowvll, 

Maas., about 1834. His father was Major (1. W. AVhistler, 
and his mother one of the Baltimore family of Wiuans. 
Ho was first heard of in Europe in 1857, when ho had 
already boon an art student, in Paris, in the studio of 
Gleyre. His first etchings, those known as “ The 
French Set,'* were the means of bringing him under the 
notice of certain people interested in art, but the circu- 
lation of these first, like that of his later etchings, 
htis always, of necessity, been more limited than their 
fame. The impressions from each plate are gtmerally few. 
It was still in etching that Whistler continued his labours, 
and, coming to London in 1859, it apjiciira, he almost 
at once addressed himself to the chronicle of the quaint 
riverside buildings and the craft of the great stream — 
the Thames “below Bridge.” The “French Sot** had 
included De Hooch -like or Nicholas Maes-like genre 
pieces, such as “La Vieillo aux Loques,** the “Mareliande 
de Moutarde,** and “ The Kitchen,** this last incomparably ' 
improved and iKjrfected by the retouching that was 
aceoinplished a quarter of a century after the first 
performance. The Thames series of sixteen etchings, 
wrought chiefly in 1859, disclosed a new vision of the 
river, in which there was expressed, with jierfect draughts- 
manship, with a hitherto unparalleled command of viva- 
cious line, the form of barge and clipix3r, of warehouse, 
wharf, and waterside tavern. “The Pool,” “Tliames 
Police,” and “ Black Lion Wharf ** are jwrhaps the finest 
of this series. Before it was begun, Whistler, ere he left 
Paris, had proceeded far with a plate, existing only in the 
state of trial proof, and, in that, of extreme rarity. It 
is called “Paris, tie de la Cit^,” and has distinct and 
curious manifestations of a style to be more generally 
adopted at a later period. For several years after the 
completion of the “Sixteen Etchings,** "Mistier etchijd 
comparatively little ; but about 1870 we find him entering 
what has bwn described as his “Leyland jieriod,** on 
account of his connexion with the wealthy shipowner and 
art i)atron, Mr Leyland, of Prince's Gate, whoso house 
be^me famous for Whistler's Peacock Room,i painted in 
1^77. In that period he worked greatly in dry-point. The 
“ Model Resting,” one of the most gn^ful of his figure 
pieces, and “Fanny Leyland” — an exquisite instance of girl 

^ quarrelled with lieylaud, and eventually painted hia 

liio-size portrait as a devil with horns and hoofe. 


portraiture — are notable performances of this time. To it 
also lielong the largely conceived dry-points, so economical 
of means and endowed with so singular h luiity of effect, 
the “London Bridge,” and “Price’s Candlti-works.” A 
little later came the splendid visions of the ihvn dia- 
a})pearing wooden bridges of Battersiia and Putney, 
and the plate “ The Adam and Eve,*' which records the 
river-front of old Chelsea. Tliis, however, is only seen in 
l>erfectiou in the most rare proofs teken before the pub- 
lication by the firm of Hogarth. From these plates we 
pass almost iiiq>ercoptibly to the ptuiod of the Venetian 
etchings, for in 1879, at tlie instance of the Fine Art 
Society, Whistler made a sojourn in VVnict^, and here he 
wrought, or to sjM'ak accurately, eoinmeneed, not only tlio 
set of prints known as the “Venice Set,” but also the 
“Twenty -six Etchings” — likewise cliielly, tliougli not 
wholly, of Venice-' issin id later by the firm of Dowdes- 
well. One or two of the minor English subj(*ct.s of th<j 
“Twenty-six Etchings” — thosci done aften- the artist’s 
return from Venice —give indicalions of tlu* phase rt'aclu'd 
more clearly in certain little ])nnts executed a f(*w yt‘a.rs 
later, and, vrith j)erha]»s one exe(q>tit)n, la'ver formally 
jmbUshed. “ Fruit Sho]>,** “ C)ld (lutlics Shop,” and “ Fish 
Shop, busy C?helH(*a,** belong to this time. Later, and 
bent U]>oii doing justice to quite different ihenies, wliich 
demand different metliods, the ever flexible artist again 
changes his way, and — not to speak of tluj dainty little 
records of the plac(;s alKint the Loire, w’hicli in method 
have affinity with tlu^ jaeces last named — w^e lia\e 
“Steps, Amsterdam,” “Nocturne, Danci* House,” with 
its magical suggestion of movement and light, and tJie 
admirable landseitpe “Zmindam.** With the inontioii of 
these things may fitly close a sketch of Whistkjr's periods 
in etching; but iKjfore i)roceeding to other branclnss of 
his wt>rk, the main charactc^ri sties of whole scries of 
eteihings (of which, in Wedmore's 
nearly 300 exanqdes are described) should be bri(‘fly 
indicated. These main chara(!teristics are pr(‘<‘ision and 
vivacity; freedom, flexibility, infinite technical resource, 
at the service always of the most alert and conquH'hensive 
observation ; an eye that no pictures(jiun»ess of light and 
shade, no inUiresting groiq)ing of line, cun cviii* cscapC“ - 
an eye, that is, tliat is emancipated from conventionality, 
and se(w these things tlierefoiv wuth equal willingness in 
a cathedial and a mass of scaffolding, in a ( ^helsca sliop 
and in a suave? nude figure, in tin? fa(,;adc of a J*'Jcmish 
palace and in a “great wheel” at Wc;st Kensington. ]\Ir 
Whistler’s pictures have as a chief soiirct' of their attrac- 
tiveness those mental (juaJities of alertness and ejiiancipa- 
tion. Charm of colour and of handling (‘uhance the lK»ld 
wdiich they obteiji njK)n such people of tastcj as may be 
ready to receive lliein. There an^ but very few of 
them, however, at least very ftsw’^ oil ]>it*tiirc‘.s, when oiu? 
considers the number of years siricf? the artist began 
lalxmr; and oiuj nobible fact must Ik? at once iimh’jstood 
— 'the admitted masterpieces in paintiiig lielong almost 
ontircily to tlie earlier time. “Sarasate” is an exceptioii, 
and “ Lmly Arcliihald Campbell,” and in its smaller, but 
still charming, way “The; Little Rose of Lyme R(*gis”; 
but even tlicse — save the “Little Rose” — are of 188.5 
or thereabouts. A few years earlier ilian tht^y are the 
“Connie Gilchrist,” the “Miss Alexander,” ami the “Rosa 
Corder,** and the Thames “Nocturnes”; but we go 
farther back to reach the “Portrait of the Painter's 
Mother,** which is now in tlie Luxembourg (see Plate»), 
tlie “Portrait of Carlyle,’* now at Glasgow, the 
“Cremorne Gardens,** the “Nocturne, Valparaiso Har- 
lK)ur,” the “ Music Room,” with little Miss Annie Iladen 
standing by the jiiano while lier mother jilays, and the 
“ W'hite Girl,** or “ Little White Girl,** in which Whistler 
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shows the influence, but never the domination, of the 
Japanese. Of the slight hut always exquisitely har- 
monious studios in water colour, undertaken by Whistler 
in his middle period, none calls for special notice. To 
the middle time, too, belong, not perhaps all of his 
slight l)ut delicately modelled pastels of the figure, but 
at hiast his more universally accepted 'pastels of 
Venetian scenes, in which he caught the sleepy beauty 
of the Venetian byeway. In pastel, as in painting, in 
water colour and in etching, Whistler has never been 
unmindful of the {)articular qualities of the medium in 
wliich he has worked, nor of the applicability of a given 
iiuuiium to a given subject. Tlui result^ accordingly, is 
not now a victory and now a failure, now a “hit” and 
now a “miss,” but rather a succession of triumphs great 
and small. One other medium taken up by Whistler 
must now be mentioned. His lithographs — his draw- 
ings on the stone in many instances, and in others 
his drawings on that “lithographic jiaper” which with 
some people is the easy substitute for the stone to- 
day — are jsjrhaps half as numerous as his etchings, 
Mr T. R. Way has catalogui^d about a hundred. Some 
of the lithographs are of figures slightly draped ; two or 
three of the very finest arc of Thames subjects — including 
a “ nocturne ” at Llraehouse, of unimaginable and jjoetic 
mystery ; others are bright and dainty indications of 
qmiint prettineas in the old Faubourg St Germain, and 
of Iho so]»er lines of certain Georgian churches in Soho 
and Bloomsbury. An initiator, in his ovni generation, 
and ever tastefully experimenbil, Wliistler no doubt has 
found enjoyment in the variety of the mediums he has 
worked in, and in the variety of subjects ho lias brilliantly 
tackled. ^J'ho absence of concentration in the Wliiatlerian 
femperament, the lack of great continuity of effort, may 
probably prove a drawbaiik to his taking exactly the 
place as a painter of oil pictures which, in other circum- 
Ht4in(je8, his genius and his tosto would most certainly 
have s(*curod for him. In the future Whistler must be 
accounted, in oil iwinting, a master exquisite but rare. 
But the. numlHjr and the range of his etched subjects 
and the exfciaonUuary varic'ty of per(!option and of skill 
which h(^ has brought to l)ear upon the execution of his 
nearly three hundred copjjers, ensure, and have indeed 
already couqxissed, the acceptance of him as a master 
among masters in tliat art of etching. RembraudFs, 
Van Dyck’s, Mi'jryon’s, Claude’s, are, in fact, the only 
names which there is full warranty for pronouncing 
licside his own. 

No account of Whistler’s career would be complete 
without a reference to his supremely controversial 
is'rsonality. In 1878 ho brought a libel action against 
Uuskin for his criticisms in Fors Clampera (1877). 
Ruskin had denounced one of his nocturnes at the 
Oosvenor Gallery as “a pot of paint flung in the public 
face.” After a long trial, WTiistler was awarded a farthing 
damages. His examination causc^d much interest, 
&s^ecia11y in artisth; circles, on account of his attitude 
in vindication of the purely artistic side of art; and it 
was in the course of it that he answered the question 
as to how long a certain “impression” had taken him 
to execute by saying, “All my life.” His eccentricity of 
pose and dress, combined with his artistic arrogance, 
sharp tongue, and bitter humour, made him one of the 
most talked-al)Out men in London, and his nwts wore 
quoted everywhere. He followed up his quarrel with 
Ruskin by publishing a satirical pamphlet, Whistler v. 
Jiiiskin: Jrt v. Art Critics, In 1885 he gave his Ten 
o(-h)ck Lrrfure in London, afterwards embodied in 
The Gentle Art of Making Enemies (1890). The sub- 
stance of this flippantly-written and amusing outburst 
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was an insistence on the liberty of the artist to do what 
was right in his artistic eyes, and the inability of the 
public or the critics to have any ideas about art worth 
considering at all. In 1895 another quarrel, with Bir 
William Eden, whose wife’s portrait Whistler had painted, 
but refused to hand over, came into the courts in Paris ; 
and Whistler, though allowed to keep his picture, was 
condemned in damages. 

Whitby, a watering-place, urban district (1894), and 
market town, Yorkshire, England, in the Whitby ^rlia- 
mentary division of the North Riding, 56 miles north-east 
of York by rail, on both banks of the Esk, where it enters 
the sea. Brunswick Wesleyan church was erected in 1891, 
and a new lifeboat station was opened in 1895. Iron ships 
are now built here. In 1901, 482 vessels of 79,699 tons 
entered, 475 vessels of 79,«312 tons cleared. Population 
(1891), 13,075; (1901), 11,748. 

White, Andrew DIckeon (1832 ), 

American author and diplomatist^ was born at Homer, 
New York, 7th November 1832, Ho graduated at Yale 
College in 1853, studied history in Paris and Berlin, was 
an attache of the United States legation at St Petersburg, 
and became professor of history in tlie University of 
Michigan in 1857. Returning to his native state in 
1864, he was elected to its senate, and was influential in 
shaping the legislation whereby Cornell University, at 
Ithaca, was opened on tlie basis of the governmental land 
grant for state agricultural colleges and of a large gift 
by Ezra Cornell. Dr Wliite became its first president 
in 1867, and developed its educational and material 
resources as a scientific and literary institution primarily 
designed for students of slender financial means ; he also 
gave it his valuable historical libi-ary of 30,000 volumes 
and 10,000 manuscripts, and other considerable donations. 
Resigning the presidency in 1885, be devoted himself to 
literary and diplomatic pursuits. In 1871, while retfiiu- 
ing his position at Cornell, he had been United States 
Commissioner to the republic of San Domingo, and from 
1879 to 1881 minister to Germany, by appointment of 
President Hayes. Between 1892 and 1894 he was minister 
to Ruasia under President Hamson ; was a member of the 
commission concerning the Venezuela boundary — in dis- 
cussion between Great Britain, Venezuela, and the United 
Stiites — in 1896-97 ; and in 1897 was appointed aiiibas- 
sador to Germany by President McKinley (a post from 
which he retired in 1902), also serving as a member of tlie 
Peace Conference at The Hague in 1899, and being chair- 
man of the American delegation. As a diplomatist liis 
long experience enabled him to combine graciousness witli 
decision in an unusual degree. Of his published writings, 
which are not numerous, but cover various topics in 
history, finance, and governmental politics, the chief is 
a hist(.>ry of The Wa'^are of Science with Theology (1st 
edition 1876, afterwards revised and enlarged), which was 
reissued in I^ndon with a preface by John Tyndall. 

White, Marla. See Lowell, James Russell. 

White, Richard Grant (I821~1885), Ameri- 
can author, was bofn in New York City, 22nd May 1821, 
graduated at the University of New York in 1839, and 
became a lawyer, but soon devoted the greater part of his 
time to the writing of dramatic, musical, and art criticisms 
for the daily press, also being editor-in-chief of th« 
Cowrier and Enquirer^ 1854-59. From 1853 until his 
death he was constantly engaged in the study of Shak**- 
spearean and related textual and critical problems, and 
between 1857 and 1865 produced, in twelve volumes, the 
first thorough American edition of the poet, with useful 
collateral essays on his life and on the histoiy of the 
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English drama. This edition was reissued in 1883, and 
ill 1885 appeared a readable collection of Stvdies in 
Shakespeare^ pleading for a rational treatment of the 
plays, without over-annotation, textual or aesthetic, lie 
also wrote Words wnd their Uses^ Pust and Present 
(1870), and Everyday English (1880), which, witliout 
linguistic thoroughness or scholarly value, stimulated 
interest in the ^neral subject of good use in language. 
His other work included fiction and sketches of travel in 
England, but more important was the series of letters to 
the London Spectator during the Civil War, which aided 
in developing English sympathy with the Union cause. 
From 1861 to 1878 he was employed in the United 
States Revenue Marine Bureau in New York, where he 
died, 8th April 1885. 

Whlt09 Sir William Arthur (1824-1891), 
British diplomatist, was born at Pulawy, in Poland, on 
13th February 1824. He was descended on his father’s 
side from an Irish Roman (catholic family. His mother’s 
family, though not of Polish extraction, owned consider- 
able estates in Poland, where White, tliough educated at 
King William’s College, Isle of Man, and Trinity College, 
Cambridge, spei^ a great part of his early days, and thus 
gained an intimate knowledge of the Slavonic tongues. 
From 1843 to 1857 he lived in Poland as a country 
gentleman, biit in the latter year lie accepted a })Ost in 
the British consulate at Warsaw, and had almost at once 
to perform the duties of acting consul-general. The in- 
surrection of 1863 gave him an opportunity of showing 
his immense knowledge of Eastern j^olitics and his con^- 
bination of diplomatic tact with resolute determination. 
Ho was promoted in 1864 to the post of consul at Danzig. 
The Eastern Question was, however, the great passion of 
his life, and in 1875 ho succcc^ded in getting transferred 
to Belgrade as consul-general for Bor via. In 1878 he 
was made British Agent at Bucharest. In 1 884 he was 
offered by Lord Granville the choice of the legation at Rio 
or Buenos Aires, and in 1885 Lord Salisbury, wh<^ was 
then at the Foreign Office, urged him to go to Peking, 
pointing out tho inen^asing imporhince of that jiost. 
White’s devoted friend, Bir Robert Morier, wrote in the 
same sense. But White, who was already acting as am- 
bassador ad interim at Constantinople, decided to wait ; 
and during this year he rendered one of his most con- 
spicuous services. It was largely owing to his eflbrts that 
the war between Bervia and Bulgaria was prevented from 
8f)reading into a universal conflagration, and tluit the 
unioii of Bulgaria and eastern Rumclia was accepted by 
the Powers. In the following year he was rewarded with 
the embassy at Constantinople. He \ras the first Roman 
Catholic appointed to a British embassy since the Refor- 
mation. At Constantinople he was by general consent 
the most influential and most successful British rtjpre- 
fientative since the days of Lord Btratford do Redcliffe. 
Ho pursued consistently the policy of counteracting 
Russian influence in the Balkans by erecting a barrier 
of independent states animated with a healthy spirit of 
national life, and by supporting Austrian interests in the 
East. To file furtherance of this policy ho brought an 
unrivalled knowledge of all the undcr-currents of Oriental 
intrigue, which his mastery of languages enabled him to 
derive not only from the newspapers, of which ho w’as 
an assiduous reader, but from the obscurest sources. 
His bluff and straightforward manner, and the knovr- 
ledge that with him the deed was ready to follow tho 
'wor^ enabled him at once to inspii*e confidence and to 
overawe less masterful rivals. The official honours bestow'ed 
on him culminated in 1888 with the G.C.B. and a seat on 
the Privy Council. He was still ambassador at Constan- 
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tino{)le when he was attacked by influenza during a visit 
to Berlin, where he died on 28th December 1891. 

(h. by.) 

Whitoi William Henry (1845 ), 

English naval architect, was born at Devonport on 2nd 
February 1845, and at the age of fourteen became an 
apprentice in the dockyard there. In 1864 ho took tho 
first place in the scholarship competition at tlie Royal 
School of Naval Architecture, which had then just been 
established by the Admiralty at South Kensington, and 
in 1867 he gained his diploma as fellow of the school with 
first-class honours. At once joining tho constructive staff 
of the Admiralty, ho acted as confidential assistant to 
the chief constructor. Sir Edward Reed, until the latter’s 
retirement in 1870. The loss of the Captain in tliat year 
was followed by an inquiry into designs for ships of war, 
and in connexion with this White, togetlier with his old 
fellow-student, William John, worked out a long series of 
ciilculations as to the stability and strength of vessels, the 
results of which wore published in an important paper 
read in 1871 before the Institution of Naval Architects. 
In 1872 "White was apj»ointed secretary to tlie Council of 
Construction at the Admiralty, in 1875 assistant con- 
structor, and in 1881 chief constructor. In April 1883 
he left the service of tho Admiralty, at the invitation of 
Lord (then Bir W. Q.) Armstrong, in order to undertake 
the diflicult tesk of organizing a de]>artinent for tho con- 
struction of warships of the largest size at the Elswick 
works ; but he only remained there for two and a lialf 
years, for in October 1885 ho rctunied to the Admiralty 
in sucajKsion to Bir Nathaniel Barnaby as diroct<»r of 
naval constructi^m, retaining that post until the begin- 
ning of 1902, when ill-health obliged him to relinquish 
tho arduous labours it entailed. During that j^eriod, 
which in Great Britain was one of unprecedented activity 
in naval shipbuilding as a result of tho awakening of 
public opinion to tho vital importance of sea -power, 
more than 200 vessels of various types were added 
to tho British navy, at a total cost of something like 
100 millions sterling, and for tho design of all of these, 
as well as for the work of their construction, Bir William 
W’hitc was ultimately res]>on8ible. In addition, he. has 
done much to further the knowledge of scientific shi]) 
building. He was professor of naval architecture at 
the Royal School from 1870 to 1873, and when in the 
latter year it was moved to Green wicli to Ixj merged in 
the Royal Naval College, ho reorganized tho course of 
instruction and acted as j professor for eight y<‘iirs more 
The h'ctures ho gave in that capacity were the foundation 
of his Mayiwil of Naval Arrhitecturfy which lias bexm 
translated into several fortiigii languages and is recognized 
as a standard tcxbliook all over the world. Sir William 
AVhite, who was chosen a fellow of the Royal Society in 
1888, is also the aiithor of many jirofessional papers read 
before various leiirned and eugineoriiig societies. He was 
created K.C.B. in 1895. 

WhItOhftVOny municipal (since 1894) and parlia- 
mentary borough, railway station, seai)ort, and parish, 
in the Egreraont or Western parliamentary division of 
Cumberland, England, 41 miles south of Carlisle. There 
is a tidal harbour and dock. In 1888, 2554 vessels of 
299,091 tons entered and 2542 of 291,960 tons cleared ; 
in 1901, 1186 vessels of 185,424 tons entered and 1187 
of 180,146 tons cleared. Since 1892 the port has Wn 
subordinate to that of Maryport. Smelting and finished- 
iron works are increasing in number in tho neighbourhood 
of the iron-ore mines. In 1893 the electric lighting of the 
town wasinatlgurated. Population (1891), 19,370; (1901), 
19,325. 
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V|fhlt6 MountainSi a name looHely applied to ' carpentering^ bnildin^ and aelling email houses in 
a portion of the Appalachian system in New Hampsliire, ; Brooklyn (1861-64), in the meanwhile writing for 
U.S.A.. but more properly perhaps to a group comprising j magazines and reviews. and tummg out several novel^ 

- - - ' and finally revolving in his mind the scheme of his 

Leaver of Grass. This scheme was probably gestating in 
his mind during the years 1853, 1854, and 1855. He 
frequently Btop 2 )ed his carpentering to work at his poems. 
He loft voluminous manuscript notes, showing the pre- 
paratory studios and reflections that preceded the Leaves ; 
many of them, under the title of Notes artd Fra^vients^ 
were privately j^rinted by his literary executor, Dr Richard 
Maurice Bucke, in 1899. Finally, in the summer of 
1855 the first edition of Leaves of Grass appeared — a 
small quarto of ninety-four pages. The book- did not 

attract the attention of the 
critics and the reading public 
till a letter from Emerson 
to the j)oet, in which the 
volume was characterized as 
‘‘ the most extraordinary 
piece of wit and wisdom that 
America has yet contributed,’* 
was jmblished in the New 
York Tribum. This created 
a demand for the book, and 
started it upon a cai-oer that 
has jirobably had more vicissi- 
tudes and called forth inc^re 
adverse as well as more eulo- 
gistic criticism than any other 
contemporary literary 'work. 
In 1856 a second and much 
enlarged edition of Leaves of 
Grass ap^ieared. In 1860 a 
third edition, with much new 
matter, was published in 
Boston. In 1862 Wliitman 
went to Washington to look 
after his brother, Lieutenant- 
Colonel George W. Whitman, 
who was wounded at tlie 
battle of Fredericksburg. 
Henceforth, for more than 
ten years he remained in and 
about Washington, acting as 
a volunteer nurse in the 
army hospitals as long as 
the war lasted, and longer, and then finding emidoynient as 
a clerk in the Government departjuents, in the meantime 
adding to and revising his Leaws and publishing two or 
three editions of them, liimself his own publisher and 
b(K)kseller, Out of his war experiences came in 1866 
his Drum Taps^ sulisequently incorporated into the main 
volume. Early in 1873 he suffered a paralytic stroke 
which partially disabled him. Ho then went to Camden, 
New Jcrsc‘y, to live, and continu£‘d to reside in that city 
till his death on 27th March 1892. In 1871 appeared 
his prose volume called Democratie Vistas. In 1876 he 
imblished a thin volume, called Two Rivulets^ made up 
of j^rose and verse, Specvmen Days and CbUect^ also 
2 >ro 8 e, ap|>eared in 1882. New editions of his Leaves 
continued to appear at intervals as long as ho lived. 
A final and complete edition of his works, including both 
prose and verse, was published in Philadelphia in 1889. 

Whitman never married, never left Americs^ never laid 
up, or aimed to lay ui>, riches : he gave his time and his 
substance freely to others, belonged to no club nor coterie, 
assoctiated habitually with the common people — ^mechanics, 
coach-drivers, working men of all kinds — was always cheer- 
ful and optimistic. He was large and picturesque of figure, 


the highest of these mountains, among 'which is Mount 
Washington, situiitcd in the northern part^of the state. 
These mountains, like the Adirondacks of New York, are 
composed of somewhat homogeneous granite r(^ki^ and 
represent the remnants of long-continued erosion of a 
region formerly greatly elevated. In this group rise the 
Andro.scoggin and Merrimac rivers and branches of the 
Cminocticut. Among the summits are Mount Washington, 
6293 fetjt ; Mount Adams, 5805 feet ; Mount Clay, 5540 
feet ; Mount Jefferson, 5725 feet ; Mount Madison, 5380 
fe(?t; and Mount Monroe, 5390 feet. The summit of 
Mount Washington, on which 
is an exeellent hotel, is reached 
by a cog-wheel railway. This 
region lias long lieon known 
as a popular summer resort, 
is traversed by railways, and 
contains numerous villages 
and fine hotels. 

White Plains, a vil- 
lage of Now York, IJ.S.A., 
capital of Westchester county, 
in the south-^sastern part of 
the state, on the Harlem 
branch of the Ncjw York 
(yontral and Hudson River 
U'iilroad, 22 miles north-east 
of Now York, at an altitude 
of 201 foot It is a residence 
suburb of New York, and is 
seat of the Blooiningdale 
insane asylum. At this ^dace, 

28th October 1 776, the Ameri- 
can army was defeated by the 
British forces under General 
Howe, Pojmlation (1880' 

2381; (1890), 4042 ; (1900; 

7899, of whom 1679 were 
foreign-born and 369 negroes. 

Whitman^ Walt 

(1819-1892), American poet, 
was born at West Hills, on 
Long Island, New York, 31 st 

May 1819. His ancestry was minglo<l English and 
Holland Dutch, and had flourished ui>on Long Island 
more than 150 years — long enough to have taken deep 
r(K>t in the soil and to have developed, in its farmers and 
seafaring men, many strong family traits. His father, 
Walter Whitman, 'W'as a farmer and carpenter ; his mother, 
Louisa Van Voisor, was the granddaughter of a seji caj)taiu. 
Tliero do not a^qKsar to be any men in his line of descent 
givmi to scholarly or intellectual pm'suits till wo get 
back to the 17th century, when we come to Abijah 
Whitman, a clergyman, settled in Conuectiout. Later 
this Abijah moved to Long Island, and from him all 
the Whitmans on the island descended. Walt Jma the 
second of a family of nine children. The i>arents early 
moved to Brooklyn, where Wliitman 8]X'nt his youtli. His 
career was a chequered one, like that of so many other 
self-made American men. First he 'was an errand boy in 
a lawyer’s ofiico ; then he was employed in a printing 
office; next he became a country schod teacher; then 
he edited the Lony Islander at Huntington (1838), and 
later a daily paper in Brooklyn (the Eayle^ 1846-47); 
tlien he was found in New Orleans, on the editorial staff 
of the Crescent (1848-49) ; afterguards he passed his time 
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dow of movement, tolerant, receptive, democratic, and full 
of charity and gocdwill towards all. His life was a poet’s 
life from first to last — ^free, unworldly, unhurried, uncon- 
ventional, unselfish, and was contentedly and joyoudy lived. 
He left many notes that throw light upon his aims and 
methods in composing of Grass, “ Make no quota- 

tions,” he charged himself, ** and no reference to any 
other writers. Lumber the writing with nothing — let it 
go as lightly as the bird fiies in the air or a fish swims 
in the sea. Avoid all poetical similes ; be faithful to the 
perfect likelihoods of nature — ^healthy, exact, simple, dis- 
daining ornaments. Do not go into criticisms or argu- 
ments at all ; make full-blooded, rich, flush, natural works. 
Insert natural things, indestructibles, idioms, character- 
istics, rivers, states, persons, &c. Be full of sirwig aenaval 
germs, , , . Poet ! beware lest your poems are made in 
the spirit that comes from the study of pictures of things 
— and not from the spirit that comes from the contact with 
real things themselves.” Tlie mother-idea of his poems, he 
says, is democracy, and democracy “ carried far beyond 
politics into the region of taste, the standards of niannera 
and beauty, and even into philosophy and theology.” His 
Leaves certainly radiates democracy as no other modern 
literary work does, and brings the reader into intimate 
and enlarged reHtions with fundamental human qualities 
— with sox, manly love, charity, faith, self-esteem, candour, 
pm’ity of body, sanity of mind. He was democratic 
because he was not in any way separated nor detached 
from the common people by his quality, his culture, or 
his aspirations. He was bone of their bone and flesh of 
their flesh. Tried by current standards his poems lack 
fonn and structure, but they undoubtedly have in full 
measure the qualities and merits that the poet sought to 
give them. (.7. bu.) 

Whitney^ Josiah Dwiffht (1819~189G), 
American geologist, was liorn at Northampton, Massa- 
chusetts, 23rd November 1819. He graduated at Yale 
in 1839, and after two years’ work as assistant in the 
geological survey of New Hampshire, sjient some time 
in Europe in the study of geology. Returning to the 
United States in 1847, he laboured successively in the 
<*opper and iron lands of the Lake Superior region, in 
Iowa, in the lead region of the upper Missouri river, in 
Wisconsin, and in Illinois, publishing many reports, singly 
or in collaboration with others. From 1860 to 1874 he 
was state geologist of California, and superintended a 
comprehensive and thorough series of reports on its 
topography, geology, and botany. In 1869, with William 
H. Brewer, he accurately determined the heights of the 
principal Rocky Mountain summits; and in recognition 
of his labours Mount Wliitney (14,900, in Inyo county, 
California, the highest peak in the United States) re- 
ceived its name from him. From 1865 until his death he 
was professor of geology and director of the school of 
mining and practical geology at Harvard University, 
residing in Cambridge save when absent on expeditions of 
research. The records of his investigations are somewhat 
dispersed ; the most homogeneous of his writings are TJie 
Metallic Wealth of the United States^ described and com- 
U^red with that of other Countries (1854), a work of 
importance at the time of its issue, and Contributions Uf 
American Geolor/g (vol. i. only, 1880). He died at Lake 
Sunapee, New Hampshire, 18th August 1896. 

Whitney, William Dwiffht (1827-1894), 

American phSologist, was born at Northampton, Mas- 
sachusetts, 9th February 1827, He was the fourth 
<ihild and the second surviving son of Josiah Dwight 
Whitney, a banker, and Sarah Williston, daughter of the 
Bev. Payson Williston of Eastharnpton, Massachusetts. 


Through both parents he was descended from New 
England stock remarkable alike for physical and mental 
vigour ; and ho inherited all the social and intellectual 
^vantages that were aflbrdcd by a community noted, 
in the history of New England, for the large numlier 
of distinguished men whom it has produced At th(^ 
age of fifteen (1842) ho entered the sophomore class of 
Williams College (at Williamstown, Massachusetts), where 
ho graduated three years later with the highest honours. 
His attention was at first directed to natural science, and 
his interest in it always remained keen, wliile his know- 
ledge of its ]^riiiciplcs and methods exerted a noticeable 
influence ujion his philological work. In 1849 ho had 
charge of the botany, the barometrical observations, and 
the accounts of tlie United Stat(?s survey of the Like 
Hiqicrior region conducted by liis brother, Josiah D, 
Whitney, and in 1873 assisted in the geographical work 
of the Hayden oxju'dition in Colorado, His interest in 
the study of Sanskrit was first awakened in 1848, and ho 
at once devoted himself wulh enthusiasm to this at that 
time little exploix'd field of jihilological labour. After a 
brief course at Yale with Professor Halis}>ury, then the 
only trained Orientalist in the Unittd StaU*a, Whitney 
went to Germany (IHriO) and studied for three years at 
Berlin, under Weber, Bojip, and Li‘psius, and at Tubingen 
(two summer semesters) under Roth, returning to the 
United States in 1853. In the following year he was 
appointed professor of Sanskrit in Yale, and in 1869, 
also of comparative pl^ilolog}^ He also gave instruction 
in French and German in the collegi) until 1867, jind in 
the Sheflleld Scientific School until 1886. An urgent 
call to a professorship at Harvard was declined in 1809. 
The importance of his contributions to science was early 
and widely recognized. He was elect I'd to memliership 
of numerous Icarnid societies in all parts of the world, 
and received many honorary degrees, the most notable 
testimonial to hi« fame being his election, 31st May 1881, 
as Foreign Knight of the Prussian order jmur ht mnite 
for science and arts to fill the vai'ancy caused ]>y tlie 
death of Carlyle. In 1870 lie received from tlio Berlin 
Academy of Sciences tins first Bopp prize for the most 
important contrilaition to Sanskrit philology during the 
preceding three years — his edition of Ihi; TaiUinga- 
Frdtii'OMiya {Jownial of the. American Oritmtal Scxiicty, 
vol, ix.). His deatli ocicurred at New Haven, Connecti- 
cut, 7th June 1894. 

As a philologist Whitney is noted csjiecially for his 
work in Sanskrit, which placed him among tin? first 
scholars of his time. He edited (1855-56) with Piofcssor 
Roth the Aiharva-Ycda-h^aiihiUly piiblislied (1862) with a 
translation and notes; tJie Athwrva-Yeda-rmto^okhya ; 
made important contributions to the great Petersburg 
lexicon ; issued an index vcrboruni to the pnblislicd text 
of the Aiharva- Veda {Journal of the American Orientiil 
Society, 1881); ]>rojcct(;d a WM-ond volume of tlie Roth- 
Whitney edition of tin*. Athmm.-Ycda, which he did not 
live to complete ; and pul»liKli(Hl a large number of .special 
articles upon various points of Sanskrit philology. His 
most notable aehievenKmt in this field, however, is his 
Sanskrit Grammar (1879), a work whii*b, as Professor 
Delbriick has said, not only is “tlni best text-book of 
Sanskrit which we jiossess,” but also places its author, 
as a scientific grammarian, on the same level with such 
writers as Madvig and Kriigtir. To the general public 
Whitney is best known through his popular works on the 
science of language and his labours as a lexicographer. 
The former are perhaps the most widely read of all English 
books on the subject, and have merited their popularity 
through the soundness of the views which they present 
and the lucidity of their style. His most important 
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service to lexicography was his guidance, as editor-in-chief, 
of the work on The Ceniwry Dv^umiry (1888-91). 
Apart from the permanent value of his contributions to 
philology, Whitney is notable for the great and stimulating 
influence which he exerted throughout his life uix)n the 
development of American scholarship. No man has done 
more, by preccipt and example, to establish it upon a 
solid and enduring foundation. 

Tlio chronological bibliography of Whitney's writings appended 
to the iiinotHiJiith volume (liret half) of the Journal of the Amerioan 
Oriout/d Sociicty, issued hi May 1897, contains 360 numbers. Of 
these .the most important, in addition to those mentioned above, 
are : Transhtiion of //w Silrya-Siddhanta^ a TextJ>ook of Hindu 
Jetronomj/f Jour, Am. Oriental Soc., vol. vi. (1860) ; Language and 
the Study of Jjmguage^ 1867; A Compe^hdioua German Grammar ^ 
1869 ; Oriental and Linguistic Studies, 1878, second scries 1874 ; 
The Life and Growth of Langua.ge, 1875 ; EasmtiaZa of English 
(Imimnar, 1877 ; A Compejuliaua German and English Dictionary, 
1877 ; A Practical French Grammar, 1886 ; Max Miiller and the 
Science of Language, 1892. (b. E, S.) 

WhitStSiblOi urban district (1894), watering-place, 
and seaiiort, in the Eastern, or St Augustine’s, parlia- 
mentary division of Kent, England, on the south side of 
the Thames estuary, 6^ miles north-north-west of Canter- 
bury. In 1896 a special Act of rarliainent transferred 
the management of the celebrated oyster fishery from the 
Incorporated Company of Dredgers to the Whitstabie 
Oyster Fishery Company. The harbour has berths along 
its (piay to accommodate vessels of 350 to 400 tons. The 
urliaii district consists of parts of the old parishes of 
Whitstabie and Seasalter. Population (1891), 5669; 
(1901), 7086. 

Whittieri John Greenleaf (i 807-1892), 

America’s “Quaker poet” of freedom, faith, and the 
stuitiment of the common people, was born in a Merrimack 
Valley farmhouse, Haverhill, Mass., 17th December 1807. 
Th<^ dwelling was built in the 17th century by his ancestor, 
the sturdy immigrant, Thomas Whittier, notable through 
his efforts to secure toleration for the disciples of George 
P’ox ill New England. Thomas’s son Jost^ph joined the 
Society of Frbsnds and bore his share of obloquy. Suc- 
cessive generations obeyed the monitions of the Inner 
Light. The poet was born in the faith, and adhered 
to its liberalized tenets, its garb and speech, throughout 
Ids lifetime. His father, John, was a fanner of limitefl 
means Imt independent sjurit. His mother, Abigail 
Hussey, w'hom the ]>oet strongly rest*mbled, was of good 
stock. The llev. Stejdion Bachiler, an Oxford man and 
a Churchman, who became a Nonconformist and emigrated 
to Boston in 1632, was oiio of licr forebears ami also an 
ancestor of Daniel Webster. The poet and the statesman 
showed their kinship by the “ dark, deep-sot, and lustrous 
eyes” that inijiresscd one who mot either of these un- 
common men. The former’s name of Greenleaf is 
thought to be derivetl from the French Fouillevert, and 
to be of Huguenot origin; and there was Huguenot blood 
as well in Thomas AVhittier, the settler. The poet thus 
fairly inherited his conscience, religious exaltation, and 
spirit of protest. All the Whittiers w^cro men of stature 
and1)odily strength, John Greenleaf being almost the first 
ex<*eption, a lad of delicate mould, scarcely adapted for 
the labour required of a Yankee farmer and his house- 
liold. Jle bore a fair jiroportion of it, but throughout his 
life was frequently brought to a halt by pain and physical 
debility. In youth he was described as “a handsome 
young man, tall, slight, and very erect, bashful but never 
aw'kward.” His shyness was extreme, though covered by 
a grave and quiet exterior, which could not hide his love 
of fun and sense of the ludicrous. In age he retained 
most of these characteristics, refined by a serene expression 
of peace after contest. His eyes never lost their glow, and 


were said by a woman to be those of one ** who had kept 
innocency all his days.” 

Whittier’s early education was restricted to what he 
could gain from the primitive “district school” of the 
neighbourhood. His call as a poet came when a teacher 
lent to him the poems of Burns. He was then about fifteen, 
and his taste for writing, bred thus far upon the quaint 
Journals of Friends, the Bible, and The FilgrinHs Pro- 
gress, was at once stimulated. There was little art or 
inspiration in his boyish verse, but in his nineteenth year 
an older sister thought a specimen of it good enough 
for submission to The Free Press, a weekly paper which 
William Lloyd Garrison, the future emancipationist, had 
started in the town of Newburyport. This initiated 
Whittier’s literary career. The poem was printed with a 
eulogy, and the editor sought out his young contributor : 
their alliance began, and continued until the triumph of 
the anti-slavery cause thirty-seven years later. Garrison 
overcame the elder Whittier’s desire for the full services 
of his son, and gained permission for the latter to attend 
the Haverhill academy. To meet expenses the youth 
worked in various ways, even making slipjiers by hand in 
after-hours ; but when he came of age his text-book days 
were ended. Meanwhile he had written creditable student 
verse, and contributed both prose and rhyn#-3 to newspapers, 
thus gaining friends and obtaining a decided if provincial 
reputation. He soon essayed journalism, first spending a 
year and a half in the service of a publisher of two Boston 
newspapers. The Manufacturer, an organ of the Clay 
protectionists, and T'he Philanthropist, devoted to humane 
reform. Whittier edited the former, having a bent for 
politics, but wrote for the latter also. His father’s last 
illness recalled him to the homestead, where both farm 
and family became his .pious charge. Money had to be 
earned, and ho now secured an editorial post at Hartford, 
Conn., which he sustained \intil forced by ill-health, early 
in his twenty-fifth year, to re-seek the Haverhill farm. 
There he remained from 1832 to 1836, when the property 
was sold, and the Whittiers removed to Amesbury in order 
to be near their meeting-house and to enable the poet to 
bo in touch with attairs. The new homo became, as it 
proved, that of his whole after-life; a dwelling then 
Iiought and in time remodelled was the po(;t*s residence 
for fifty-six years, and from it, after his death on 7 th 
September 1892, his remains were borne to the Amesbury 
graveyard. 

Wliile in Hartford, Wliittier issued in prose and vors(‘ 
his first book, Legends of New England (1831), and edited 
the writings of the poet Brainard. Thenceforward he 
was constantly printing verse, but of the hundred or 
more pieces composed before his settlement at Amesbury, 
less than fifty are riitained in his final collection. Of 
these none has more significance than the poem to 
Garrison, which appeared in 1831, and w'as read 
(December 1833) at the PhiladeljJiia Convention that 
formed the Anti-Slavery Society. To that convention, 
with one-third of its membership composed of Friends, 
Whittier was a delegate, and was appointed one of the 
committee that drafted the famous Declaration of Senti- 
ments. Although a Quaker, he had a }K)lemical spirit ; 
men seeing Whittier only in his saintly ago knew little 
of the fire wherewith, setting aside ambition and even 
love, ho maintained his warfare against the “national 
crime,” employing action, argument, and lyric scorn. 
A future was ojien for him among the Protectionists, 
who formed the Whig party, and doubtless soon would 
have carried him to the United States Congress. As it 
was, he got no farther than the legislature of his own 
state (1835-36), elected by his neighbours in an anti- 
slavery town. But if Garrison, Phillips, and Sumner 
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and Mrs Stowe were to be the rliapsodists of the long 
emancipation struggle, Whittier was its foreordained 
poet-seer. In 1833 ho had issued at his own cost a 
pamplilet, Justice and Expediemy, that provoked vehe- 
ment discussion North and South. Later, he shared 
with the agitators their exjjerionce of lawlessness, mol)- 
violence, and political odium. His sister Elizalwth, who 
became his life companion, and whose verse is preserved 
with his own, was president of the Woiuai^s Anti- 
Slavery Society in Amesbury. It is to be noted that 
the first collection of Wliittier*s lyrics was the Porwwt 
written during tits Frogrens of the Aholii'um Questimi in 
the United iitateSy issued by a friend in 1837. But 
Mogg Megons (1836) was his first book, a crude attoini)t 
to apply the manner of 
Scott's romantic cantos to 
a native theme. Among his 
other lyrical volumes, of 
dates earlier than the Ci\'il 
War, were Lays of my llmne 
(18*13), Voices of Freedom 
(1846), Songs of Labcyt* 

(1850), The C/utpel of tl^ 

Hermits (1853)^77i.c Pano- 
rama (1856), llcmw Ballads 
(I860). The titles of In 
War Time (1863) and 
National Lyrics (1865) 
rightly dcsignatii the patn- 
otic ratlier than Tyrtieun 
contents of these bo(»k.s. 

The poet was closely affili- 
ated with the The Atlantic 
M<mthly from the founda- 
tion of that classic magazine 
in 1857. His repute be- 
came national with the 
welcome aw’arded to Snow- 
Bound in 1866, and brought 
a corresponding material re- 
ward. Of his later books 
of verse may be mentioned 
The Tent (yn the Beach 
(1867), The Pennsylvania 
Pilgrim (1872), The Vision 
of Echard (1878), Tits 
Kinfs Missive (1881), At 
(1890). As early as 18-19 

his {looms apjieared, and his Poetical Works was issued 
in London in 1850, During the ensuing forty years no 
less than ten successive collections of his poems ajijKiared. 
Meanwhile he did much editing and compiling, and 
produced, among other works in prose. The Stranger 
Lowdl (1845), Superiiaturalism in New England 
\}-^VT)y Leaves from Margaret SmitEs Journal (18-19), 
a plowing treatment in old-style English of an early 
Lolonial theme. When he died, in 1892, in New Ham{^ 
shire, among the hills he loved and sang so well, hts had 
i^en an active writer for over sixty years, leaving more 
than that number of publications that boro liis name as 
author or editor. His body was brought to Amesbury 
for interment ; tho funeral services were held in the ojien 
air, and conducted after the simple rites of the Friends, 
in the presence of a largo concourse, certain of whom 
8{)ake as they were moved ” in tribute to the bard. The 
Amesbury house has been acquired by the “Whittier 
Home Association,” so that the building and grounds are 
yarded as he left them, and form a shrine to which there 
IS a constant pilgrimage. The Haverhill homestead, 
memorized in Snow-Bound^ is also held by trustees “to 
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preserve the natural features of tho landscaiie,” and to 
keej) the buildings and furniture somewhat as they were 
in their minstrel's boyhood. 

It would unjust to consider Whittier’s genius from an aca- 
acmic iionit view. Ilritish lovers of jKietiy— excciit John Hrighl 
and others of like faith or spii’it— -have been slow to coiiiprehend 

essentially a halladist. 
^Mtll the faults of his qualities ; and his ballads, in their freedom, 
naivete, even in their undue length, are among the few modern 
exampieH of unsophisticatetl verse. Ho returned again and again 
to tlieir iiroduetinii, seldom labouring on sonnets and lyrics of tlio 
V i(?toriaii niould. His ear for melody was inferior to liis sense of 
tinic, but that liis ovcT-fjK’ility and structural tb'iects were due less 
to Jack of taste tluin to early habit, Georgian models, disassaeia- 
tioii from the schools, is indicated by liis work as a writer of iirose. 
In Margaret tanith's Journal an artistic, though suppositive, 

(l»dqiiial style iswell inaiiitaiiiod. 
Whittier became very sensible of 
his shortcomings ; and wlien at 
leisure to devote himself to his 
art he gi’('atly Inttered it, giving 
much of Ids later verse all the 
j)olish that it reijuired. In ex- 
tended composition, as when ho 
fol lowed LongtVll«>\v'8 Tnh s of a 
IVagsidG Inn with his own 
Tent on Uir Jirnrh, lie often failed 
to rival his graceful hmther 
poet. In Ameiieuii balladry ho 
was piV'Omineut ; such pieces as 
“TJic Swan Song of I’arsou 
Avery," “ ]\Iargueiite," “ liar- 
clay of Ury," “Ski)>]>er Ireson's 
Iticle,” “ill tlio ‘ (fid Soutli,’ " 
hold their jilaeo in literature. 
It is mressarv above all con- 
sider tho relafjoa of a people’s 
years of grow til and ferment to 
thnsong wliieh represents (liem; 
for in the strains of Whittiei, 
more llmii in those of any other 
1 Dili -century lyiist, the saying 
of Fletcher of Siiltouii as to tho 
liallads and laws of a nation 
finds a historic illiist ration. Ho 
was tho natii>nal haiil of justice, 
humanity, and reform, whoso 
voice went up as a 1 rum]Mit until 
the vu'tory was won. Its hqiscs 
resembled those of Mrs linnvii- 
ing, who was of his oivii breed 
in her fervour and exaltation. 
To the. last it was iineertain 
wlwdher a poem by Whittier 
would “turn out a sung," or 
“l>evha]« turn out a sermon"; 
if tho latter, it had deep Binecrity and was as close tn his soul 
as tho other. Ho began as a libeiator, but various causes 
emnloyed his jicii ; his lieait was witli tho peojile, and he was 
unUHrstanded of them ; he loved a worker, and the Snngn of Lahur 
convoy the zest of tho artisan and jiioiucr. From lKa2 to 1863 
no occasion esca{»ed him for insriiring tho assailants of slavery, or 
chanting pa'ans of their martyruom or triumph. No enisado ever 
had a truer laureato than tho autlmr of “The Virginia Slave 
Mother," “Tlio Pastoral Letter" — one of his stinging iMillads 
agahist a time-serving Cliiiieh~“A Sabbath Scene,” and “The 
Slaves of Martinique." “Itaiidolpli of Kottnoke"is one of tho 
most patlietio and most elevated of memorial t.nbutes. “ lebabod " 
and “The Lost Occasion," botli evoked by the attitude of ^^'eb8ter, 
arc Koniaii in their condemiiatiou and “wild with all regret." 

Tho gieen nisticity of Whittier's farm and village life imparted 
a bucolic charm to such lyrics os “In Seliool I lays,” “The Hai*e- 
foot Boy," “Telling the Bees," “Maud Muller,” and “My 
Schoolmate." Ilis i^llic ma8ter{>iece is tlic sustaincsl transcript 
of winter scenejy and homo-life, Snow-Houwiy which has had no 
equal except Longfellow’s “Evangeline ” in American favour, but, 
ill fact, nothing of its class since “ The Cottar’s Saturday Night " 
can justly Ijo corojuired with it. Along with tho Quaker poet's 
homing sense and passion for liberty of body and soul, religion and 
patriotism are tho dominant noUiS of his song. His conception of 
a citizen's prerogative and duty, as set forth in “The Eve of 
Election,” ceitainly is not that of one whoso legend is “our 
country, right or wrong." Faith, hojie, and boundless clmrity 
perv^o the “Questions of Life,” “Invocation," and “The Two 
Angels,” and are exipiisitely blended in “ The Eternal (loodiiess,” 
perhaps the most enduring of his lyrical poems. “ Wo can do 
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without a Church," he wrote in a letter ; “we cannot do with- 
out God, and of Him we arc sure.” The inward voice was hia 
inspiration, and of all American poets he wm the one whose 
song was most like a prayer. A knightly celibate, his stainless 
life, his ardour, caused him to be termed a Yankee Galah^; a 
puro and simple heart was laid bare to those who loved Mm in 
^‘My Psalm, “My Triumph,” and “An Autograph.” The 
spiritual habit abated no whit of his inborn sagacity, and it is said 
tnat in his later yearn political leaders found no shrewder sage 
with whom to take counsel. When the question of primacy among 
American poets was canvassed by a ^oup of the public men 
of Lincoln's time, the vote was for Whittier ; he was at least 
one wiiom they understood, and who expressed their feeling and 
convictions. Parkman called him *Hhe poet of New England,” 
but as the S^orth and West then were charged with the spirit of 
the New England states, the two verdicts were much the same. 
Tlie fact remains that no other poet has sounded more native 
notes, or covered so much of the American legendary, and that 
Whittier’s name, among the patriotic, clean and true, was one 
with whicli to conjure. He was revered by the people cleaving to 
their altars and their fires, and his birthdays wore calendared as 
festivals, on which greetings were sent to him by young and old. 

In his age the poet revised his works, clossii^ng them for a 
dehnitivo edition, in seven volumes, published at Boston, 1888. 
Tlioir metrical portion, annotated by Horace E. Scudder, can be 
found in the one-volume “ Cambridge Edition,” Boston, 1894. 
Whittier’s Life and Letters, prciparcd by his kinsman and literary 
executor, Samuel T. Pickard, also appeared in 1894. 

(k. C. r.) 

Whitworth, Sir Joseph, Baut. (1803-^1887), 

English engineer, was born at Htockjxirt, near Manchester, 
on the 2lHt of December 1803. On leaving school at the 
age of fourteen, lie was jdaced witli an uncle who was a 
cotton-spinner, with the view of becoming a imrtner in 
the business ; but his mechanical tastes were not satisfied 
with this occupation, and in about four years he gave it 
up. He then spent some time with various machine 
manufacturers in the neighbourhood of Manchester, and 
in 1825 moved to London, wlicre he gained more experi- 
ence in machine shops, including those of Maudslay and 
HoltzapfTel. In 1833 he returned to Manchester and 
started in business as a t<x)l-maker. In 1840 ho attended 
the meeting of the British Association at Glasgow, and 
read a paj»or on the preparation and value of true planes, 
dc).scribiiig the method which he had successfully used for 
making them when at Maudslay ’s, and which dejjended 
on tilts principle that if any two of three surfaces exactly 
fit each other, all three must be true planes. The accurat^y 
of workmanship thus indicated was far ahead of what was 
contemplated at tlie time as possible in mechanical engi- 
neering, but Whitwortli not only proved that it could be 
attained in practice, but also showed how it could ho 
measured. He found that if two true planes were 
arranged parallel to each other, an exceedingly small 
motion towards or from each other was suiHcient to 
determine whether an object placed between them w^as 
hold firmly or allowed to drop, and by mounting one of 
the planes on a screwed shaft provided with a compara- 
tively large wheel bearing a scale on its iicriphery, 
he was able to obtain a very exact measurement of the 
amount, however minute, by which the distance be- 
tween the planes was altered, by observing through 
what angular distance the wheel had been turned. In 
1841, in a pajKjr read before the Institution of Civil 
Engineers, he urged the necessity for the adoption of a 
uniform system of screw threads in place of the various 
heterogeneous pitches then employed, and he had the 
sjitisfaction of seeing the uniformity he desired become 
universal in loss than twenty years. His system of 
stondard gauges was also widely adopted. The prin- 
ciples of exact measurement and workmanship which he 
advocated were strictly observed in his own manufactory, 
with the result that in the Exhibition of 1851 he had a 
show of machine tools which were far ahead of those of 
any competitor. It was doubtless this superiority in 


machine construction that caused the Government three 
years later to request him to design, and estimate for 
making, the machinery for producing rifled muskets at the 
new factory at Enfield. He did not see his way to agree 
to the proposition in this form, but it was ultimately 
settled that he should undertake the machinery for the 
barrels only. Finding that there was no established 
practice to guide him, he began a series of experiments 
to determine the best principles for the manufacture of 
rifle barrels and projectiles. He ultimately arrived at a 
weapon in which the necessary rotation of the projectile 
was obtained, not by means of grooving, but by making 
the barrel polygonal in form, with gently rounded angles, 
the bullets also being polygonal and thus travelling on 
broad l>earing-surfaces along the rotating polygon. The 
projectile he favoured was 3 to 3^ calibres in length, and 
the bore he fixed on was 0*45 inch, which was at first 
looked upon as too small. It is reported that at the trial 
in 1857 weapons made according to these principles ex- 
celled the Enfield weapons in accuracy of fire, penetration, 
anti range to a degree “ which hardly leaves room for com- 
jmrison.'’ He also constructed heavy guns on the same 
lines ; these were tried in competition with Armstrong’s 
ordnance in 1864 and 1865, and in their ^^ventor’s opinion 
gave the better results, but they were not adopted by the 
Government. In constructing them Whitworth experi- 
enced difficulty in getting large steel castings of suitable 
soundness and ductility, and thus w^as led to devise his 
compressed steel process, in which the metal is subjected 
to high pressure while still in tlio fluid state, and is after- 
wards forged in hydraulic presses, not by hammers. In 
1868 he founded the Whitworth scholarships, setting aside 
an annual sum of £3000 to be given for “ intelligence and 
proficiency in the theory and practice of mechanics and its 
cognate sciences,” and in the following year he was created 
a baronet. He died at Monte Carlo, whither he had gone 
for the sake of his health, on the 22nd of January 1887. 
In addition to handing over £100,000 to the Science and 
Art Department for the ^lermanent endowment of the 
thirty Whitworth scholarships, his residuary legatees, 
in pursuance of what they knew to be his intentions, 
expended over half a million on charitable and educa- 
tional objects, mainly in Manchester and the neighbour- 
hood. (n. M. R.) 

Whymper, Edward (1840 — ^ — ), British 
artist, explorer, and mountaineer, was born in London on 
27th April 1840. The son of an artist, he was himself at 
an early age trained to the profession of a wood-engraver. 
In 1860 ho was commissioned to make a series of sketches 
of Alpine scenery, and undertook an extensive journey in 
the Central and Western Alps. Finding, on bis first 
expeditions, that he possessed the steady head and sure foot 
of the mountaineer, he planned for the following year an 
ambitious programme. Among the objects of his tour in 
1860 had been the illustration of an attempt, which proved 
unsuccessful, made by Professor Bonnoy*s party, to ascend 
Mont Polvoux, at that time lielieved to be the highest 
jieak of the Dauphind Alps. He successfully accomplished 
the ascent in 1861— the first of a series of ex^jeditions 
that threw much light on the topography of a district at 
that time very imperfectly mapped. From the summit of 
Mont PMvoux he made the important discovery that it 
was overtopped by a neighbouring peak, subsequently 
named the Pointe des Ecrins, which, before the annexation 
of Savoy added Mont Blanc to the possessions of France, 
was the highest point in the French Alps. Its ascent by 
Mr Whymper’s party in 1864 was perhaps the most re- 
markable feat of mountaineering up to that date. The 
years 1861 to 1865 are ffiled a number of new 
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expeditions in the Mont Blanc group and the Pennine Alps, 
among them the ascent of the Aiguille Verte and the 
crossing of the Morning Pass. But the peak which from 
the first exercised its fascination upon him, aud with 
which his name remains inseparably associated, is the 
Matterhorn. Professor Tyndall and Mr Whymper emu- 
lated each other in fruitless attempts to reach the summit 
by the south-western or Italian ridge. Mr Wliymper, six 
times repulsed, determined to try the eastern face, con- 
vinced that its precipitous apjwarance when viewed from 
Zermatt was an optical illusion, and that the dip of the 
strata, which on the Italian side formed a coTitinuous series 
of overhangs, should make the opposite side a natural 
staircase. No more brilliant example can be named of 
the application of scientific reasoning to the conquest of 
natural obstacles. His attempt by what is now the usual 
route was crowned with success (14th July 1 865) ; but on 
the descent four of the party slipiKid and were killed, and 
only the breaking of the rope saved Mr Whymper and the 
two remaining guides from the same fate. The account 
of his attempts Oii the Matterhorn occupies the greater 
part of his ScramJfjles among the Alps (1871) — one of the 
classics of Alpine literature. In one res[)ect it stands 
unique, the illin|trations Mng engraved by the author 
himself. No engraving could suri)a8s the roproducition 
of rock-texture in “ Matterhorn from the Riffolbcrg,” or of 
the characteristic appearance of freshly-fallen snow on 
a lofty peak in “ Matterhorn from the summit of the 
Thcodule Pass.” His campaign of 1865 had been planned 
to exercise his judgment in the choit^o of routes as a 
profmration for an expedition to Greenland. Entkcly 
an individual effort, save for small grants from the 
British Association and the Royal GeographiciU Society, 
the expedition resulted in an imixirtant collection of fossil 
plants, which were described by Profes.sor Hoer and do- 
posited in the British Museum. Mr Whympor’s report 
was published in tlio lieport of the British Association for 
the year 1869. Though hamiiercd by want of means and 
by the prevalence of an epidemic among the natives, he 
proved that the interior could be explored by the use of 
suitably-constructed sledges, and thus contributed an im- 
portant advance to Arctic exploration. Another ex j )edition 
followed in 1872, and was devoted to a survey of the 
coast-lino. He next organized an expedition to Ecuador, 
designed primarily to collect data for the study of moun- 
tain-sickness and of the effect of diminished pressure 
on the human frame. He took as lus chief guide Jean 
Antoine Carrel, whoso subsequent death from exhaustion 
on the Matterhorn after bringing his employers into safety 
through a snow-storm forms one of the noblest pages 
in the history of mountaineering. During 1880 Mr 
Whymper on two separate occasions ascended Chimborazo, 
whose summit, 20,500 feet above sea-level, had never 
l^efore been reacb^ ; sjjent a night on the summit of 
Cotopaxi, separated from its fires by so thin a crust that 
the temperature of the ground in his tent rose to 110", 
and obtained a photograph of the crater ; and made first 
ascents of half-a-dozen other groat peaks. In 1892 he 
published the results of his journey in a volume, entitled 
Travels amongst the Great Andes of the Eqmtor. His 
observations on mountain -sickness led him to conclude 
that it was caused by “ diminution in atmospheric pressure, 
'^rhich operates in at least two ways— namely, («) by 
l^sening the value of the air that can be inspired in any 
given time, and (i) by causing the air or gas within the 
body to expand, and to press upon the internal organs”; 
and that ‘‘ the effects produced by (i) may be temjiorary 
and pass away when equilibrium h^ b^n restored between 
the internal and external pressure.” The publication of 
Wa work was recognized on the part of the Royal Geo- 
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graphical Society by the award of the Patron^s medal. 
Mis experiences in South America having convinced him 
of certain serious errors in the readings of aneroid baro- 
meters at high altitudes, he published a work, entitled 
Haw to Use the AnorM Barometer^ and succeeded in 
intrcKlucing important improvements in their construction. 
Ho afterwards published two excellent guide-books to 
Zermatt and Chamonix. In 1901 he undertook an im- 
|K>rtaTit oxiwdition in an unexplored region of the Canadhiii 
Rockies. 

Wichita, a city of Kansas, U.S.A., caiiital of 
Sedgwick county. It is situated in 37" 40' N. and 97* 
20 W. in the broad bottom lauds of the river Arkansas, 
in the southern part of tlie sUite, at an altitude of 1300 
feet. Thi^ site of the city is level, its plan regular ; it is 
divided into six wards, and it has water-supply and sewer 
systems. Four gri;at railway systems enter tlie city — 
the Atchison, Topeka, and Santa Fe ; the Chicago, Rock 
Island, and Pacdfic ; tlie Missouri Pacific, and the St 
TiOiiis and San Francisco— and make of it an important 
transportation centre for the rich agricultural region 
surrounding it. In 1900 the city contained 328 manu- 
facturing establishments, with a total capital of 
82,108,524. They enqiloyt'd 1505 liimds, and tlie 
product was valued at 84,724,068. The city contiiins 
also stock-yards aud meat-packing ostablislimcnts. Like 
other cities of centml and western Kansas, Wichita 
suffered from the “ boom ” which occurred betwtien 
1880 and 1890. In 1880 it hail a population of but 
4911 ; in 1890 the numlier had leaped to 23,853. This 
was followed by a great falling-ofl‘, and it is only in recent 
years that the city has recommenced to gain. In 1000 
tlie population was 24,671, of whom 1447 were foreign- 
b(»m and 1389 negroes. 

Wick, A royal and parliamcnUiry burgh (Wick group), 
seaport, and county town of Caitliness, Scotland, on the 
German Oi^ean, 161 miles north-north-east of Invei ness by 
rail. The town hall and county buildings have been en- 
larged; tliere are two free libraries. A liarbour extension, 
iKJgun in 1884, cost £100,000, and a further exttmsion 
is in progress. In 1888, 1169 vijssels of 142,280 tons 
entered; in 1898, 1057 of 113,262 tons. Ex]>orts (mainly 
fish) were valued at £111,428 in 1888, ami £108,282 in 
1898, 152 boats emj>loying 636 men belonged to Wick 

and Pulteneytown in 1899, and tlie value of tl)o fish landed 
was £75,669. A new industry is the nianufm-luro of fish 
guano and fish food products. Po]»ulation (1891), 8464 ; 
(1901), 7881. 

Wicklow, a maritime county of Ireland, province 
of Leinster, bounded on tlio N. by Dublin, on llm E. by 
St George’s Channel, on the W. by Carlow and Kildare, 
and on the H. by Wexford. 

ansa of the adniinistrativo county in 1900 was 
409,957 ainca, of whic-h 89,53*2 were tillage, 238,481 pasture, 308 
fallow, 17,957 plantation, 4446 turf bog, 11,937 marsh, 119,444 
barren mountain, and 17,852 water, I’oads, fences, Ac. The new 
administrative county under the Local Government (Ireland) Act, 
1898, includes the j)ortion of the township of Hray formerly situ- 
ated in Dublin. The population in 1881 was 70,386, in 1891, 62,136, 
and in 1901, 60,679, of whom 30,500 were males and 30,1 79 females, 
dividid as follows among the different religions : Roman Catholics, 
48,001; Protestant Episcopalians, 11,3*23; Preslwterians, 496 ; 
MetluKlists, 606 ; and other denominations, 254. The decTeosc of 
iKiimlation bcitweeii 1881 and 1891 was 11*72 per cent., and between 
ish and 1901 5 *9 iier cent. The average number of iK*r 80 iis to 
an acre in 1891 was *12, the smallest average of any county in 
Ireland, and of the total population 50,159 iKjrsons inliahited ilie 
rural districts, being an average of 100 to each square mile under 
crops and jiasture. The following table shows the degree of ©duoo- 
tion in 1891 : — 
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20, .300 

21,159 

41,459 
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69*6' 
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94*9 
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Road only . . 
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10*7 

4*6 

2*4 

2*1 

Illitcmtt^ . . 


4,312 

9,868 

19*7 

6*6 

2*7 

2*6 


The percentage of illiterates among Konian Catholics in 1881 was 
25*2. In 1891 there were nine superior schools with 261 jpupils 
(Roman Catholics, 142, and Protestants, 119), and 154 primary 
scliuols with 9094 pu])ils (Roman Catholics, 7245, and Protestants, 
1849). The nunjber of pupils on the rolls of the National 
schools on Slst December 1900 was 9636, of whom 7834 were 
Roman Catholics and 1802 Protestants. The following table 
gives the number of births, deaths, and marriages in the years 
specilied : — 


Year. 

Births. 

li aths. 

Marriages. 

1881 

1462 

1188 

281 

1891 

1249 

1037 

297 

1900 

1286 

1199 

287 


In 1900 the birth-rate per 1000 was 21*2, and the death-rate 19*8 ; 
the rate of illegitimacy was 2*6 p«jr cent, of the total births. The 
total number of emigrants wh«» loft the county between 1st May 
1851 and Slst Decemlnir 1900 was 29,072, of whom 16,217 were 
males and 12,855 females. The chief towns in the county are 
Bray, Arklow, and Wicklow. 

Adminisiratum, — The county is divided into two parlia- 
mentary divisions, East and West, the number of registered 
electors in 1901 being resfwciively 6069 and 4668. The rate- 
able value in 1900 was £285,501. By the Local Oovcniment 
(Ireland) Act, 1898, the fiscal and administrative duties of the 
mnd jury were transferrod to a county council, urban and rural 
district couneils were established, and under that Act the county 
comprises two urlian and five niral sanitary districts. 

AgricuUnre , — The following tables snow the acrcaf^ under 
crops, including meadow and clover, and the amount of live-stock 
in 1881, 1891, 1895, and 1901. The figures for 1901 arc for the 
new administrative county. 


Year. 

Wheat. 

Oats. 

Barley, ' Pota- 
Kye, <V(!. toes. 

Tur- 

nliw. 

other 

Oreen 

Crops. 

Meadow 

and 

Clover. 

Total. 

1881 

18D1 

1805 

1001 

3897 

054 

205 

2«7 

25,200 

23,480 

23,847 

21,5(18 

1^^ ’ 

1100 11,374 

561 ! 10 264 

614 1 0,(H}7 

608 7,710 

6237 

5414 

6241 

5001 

1840 1 
24('i0 
2116 
258.3 

59,168 

65,106 

57,807 

51,872 

107,433 

08,238 

00,208 


In 1900 the total value of the cereal and other crops was estimated 
at £546,507. The number of acres under posture in 1881 was 
225,919, in 1891, 226,229, and in 1900, 238,481. 


Year. 

Horses 

and 

Mules. 

Asses. 

GatUe. 

Sheep. 

Pigs. 

Goats. 

Poultry. 



_ 

- 








1881 

12,309 

3585 

7«,8M 

183,222 

19,204 

7016 

214,809 

1891 

12,866 

3607 

81,809 

215,321 

23,465 

22,542 

6769 

226,873 

1895 

18,194 

3615 

74,847 

202,686 

5883 

229,767 

1901* 

12,224 

3611 

78,770 

219,891 

19,020 1 

5384 j 

247,446 


* Thu figures for 1901 have not been revised. 


The number of milch cows in 1891 was 24,032, and in 1901 
21,845. It was estimated that the total value of cattle, sheep, and 
pigs in 1901 was £1,494,549. In 1900 the number of holdings 
not exoeediiig 1 acre was 1388 ; between 1 and 5, 834; between 
5 ana 15, 1301 ; between 15 and 30, 1260; between 80 and 50, 
1175; between 60 and 100, 1848; betw-cen 100 and 200, 780; 
between 200 and 500, 282 ; and above 500, 65 ; total, 8383. 
The uuiuboT of loans issued (the number of loans being 
the same as the number of tenants) under the Land PurcHase 
Acts, 1886, 1891, and 1896, up to Slat Marcli 1901, was 319, 
amounting to £289,538. Tlie number of loans for agricultural 
improvements, sanctioned under sect. 81 of the Land Act, 1881, 
was 192, and the amount issued, £17,002. The total amount 
issued in loan for all classes of works under the Land Improvement 
Aots, from the commencement of operations in 1847 to Slat March 
1901, was £128,070. 

— In 1900 160 vessels, employing 838 liands, were 
xegistered in the deep-sea and coast fishciy district of Wicklow. 

(W. H. Po.) 


WIddIn, or ViDDiN, a fortified town and seaport, 
and the capital of a department of the same name, in the 
principality of Bulgaria, situated on the right Imnk of 
the Danube, 151 miles north-north- west of Sofia, It 
consists of three divisions — ^the modern suburbs extending 
along the banks of the Danube, the old town surrounded 
by walls, and the citadel. The old town contains the 
mined mosque of Mustafa Pasha, the mined ^ace of the 
pashas, and the clock tower. The chief trade is in cereals, 
dried fruit, and jewellery, and there is also a large dis- 
tillery. The exports in 1899 amounted to 33,914 tons, 
valued at £123,856, and the imports to 39,052 tons, 
valued at £70,824. Population, 14,772. 

Widnesp a municipal borough (since 1892) and 
manufacturing town, in the Widnes parliamentary division 
of Lancashire, England, on the river Mersey, 13 miles 
south-east of Liverpool by rail. A technical school and 
free library were opened in 1896. Tho fever hospital was 
enlarged in 1900, at a cost of £10,000, and in the same 
year the Victoria Park (34 acres) and the Victoria 
Promenade, bordering the river, were opened. A 
cemetery of 15 acres, with three mortuary chapels, 
was laid out in 1898. Population (1891), 30,011 ; 
(1901), 28,580. ^ 

WIdor, Charles Marie (1845 ), French 

composer and organist, was born at Lyons, 22nd Febniary 
1845. He studied first at Lyons, then at Bmssels under 
Lemmons for the organ and F^tis for comi>ogition. In 
1870 he became organist of the church of Baint Sulpieo 
in Paris. He succeeded Cdsar Franck as professor of 
the organ at the Paris Conservatoire, where he was also 
appointed professor of composition, counterpoint, and 
fugue in 1896. M. Widor is a very prolific composer, 
and has displayed his creative ability in a variety of 
different styles. His works include an opera, Mattre 
Amtfros (Op6ra Comiquo, 1896), La Korriyam (Imllet, 
given at tho Op6ra, 1880), incidental music to CmU 
d!Avril (1885), Le» Jacobites (1885), and Jeanne (TArc (a 
pantomime play, 1890), two syiiiphonics, The Walpurgis 
JTightf and other works for orchestra, a quintet for strings 
and piano, trio for piano and strings, a mass, psalm, and 
other sacred compositions, symphonies for organ, a largo 
number of piano pieces, and many songs. 

Wiedemann, Guetav Heinrich (1826- 

1899), German physicist, was born at Berlin on the 2nd of 
October 1826. After attending the Cologne gymnasium, 
he entered the University of Berlin in 1844, and took his 
doctor’s degree there throe years later. His thesis on 
that occasion was devoted to a question in organic 
chemistry, for ho held the opinion that the study of 
chemistry is an indispensable preliminary to the pursuit 
of physics, which w^as his ultimate aim. In Berlin he 
made tho acquaintance of Helmholtz at the house of 
Magnus, and was one of the founders of the Berlin 
Physical Society. In 1854 he left Berlin to boconie 
jirofessor of physics in Basel University, removing nine 
years afterwards to Brunswick Polytechnic, and in 1866 
to Carlsruhe Polytechnic. In 1871 he accepted the chair 
of physical chemistry at Leipzig. The attention he had 
paid to chemistry in the earlier jmrt of his career enabled 
him to hold his own in this position, but he found his 
work more congenial when in 1887 he was transferred to 
the professorshi}) of physics. He died at Leipzig on the 
24th of March 1899. His name is probably most widely 
known for his literary work. In 1877 he undertook the 
editorship of the Annalen der Physik und ChmvU in 
succession to Poggeiidorff, thus starting the series of that 
scientific periodic^ which is familiarly cited as Wud* Awa. 



• WIELICZK A — W 

Another monumental work for which he was responsible 
was Die Lehre von der Elektrusitdt^ or, as it was called 
in the first instance, Lehre von Gcdvarminus tmd Elektro- 
ma^netimuef a book that is unsurpassed for accuracy and 
Ncomprehensivenoss. He produced the first edition in 
1861, and a fourth, revised and enlarged, was only com- 
pleted a short time before his death. But his original 
work was also important. His daUi for the thermal con- 
ductivity of various metals were for long the most trust- 
worthy at the disposal of physicists, and his determination 
of the ohm in terms of the specific resistance of mercury 
showed remarkable skill in quantitative research. He 
carried out a number of magnetic investigations which 
resulted in the discovery of many interesting jihenomena, 
some of which have been rediscovered by others ; they 
related among other things to the eflect of inecliaiiieal 
strain on the magnetic properties of the magnetic metels, 
to the relation between the chemical composition of com- 
pound bodies and their magnetic properties, and to a 
curious parallelism between the laws of torsion and of 
magnetism. He also investigated electrical endosmosis 
and the electrical resistance of electrolytes. His eldest 
son, Eilhard, born at Berlin on the Ist of August 1852, 
became professor of physics at Erlangen in 1 886, and his 
younger son, Alfred, born at Berlin on the 18th of July 
1856, was appointed to the extraordinary profos8orshij> of 
Egyptology at Bonn in 1 892. 

Wieliczka, a mining town in Galicia, Austria, 9 
miles from Cracow, built on the slopes of a hill which 
half encircles the place, and over the celebrated salt-mines 
of the same name. Two of the entrances to the mines 
are in the town. They suffered from inundations in 1868 
and 1879, the former of which greatly damaged the sub- 
terranean chapels with their altars, statues, ami ornaments 
in rock-salt. The worst ofl:ects of both inundations were 
averted, but the whole soil on which the town is built 
shows .signs of subsidence. There are alx)ut 1000 
hands employed in the mines, which in 1894 yielded 80,170 
tons of salt, of a value of £291,600. They have been in 
the exclusive pos.sossioix of the Austrian State .since 1814. 
Population (1890), 6037; (1900), 6012. 

Wienor-NOUStadti an important manufactur- 
ing town in Lower Austria, about 30 miles south of 
Vienna by rail. The town has a largo ammunition factory 
in addition to its other industries, and an important pig 
fair. Population (1890), 25,040 ; (1900), 28,438, includ- 
ing a garrison of 1595 men. 

Wleniawski, Henri (1835 - 1880), Polish 
violinist and composer, was born at Lublin, in Poland, 
10th July 1835. He was a pupil of the Paris Conservatoire 
from 1843 to 1846, and again in 1849-50. Meanwhile he 
had given concerts in his native country and in Kussia, and 
in 1850 entered upon the career of a travelling virtuoso, 
together with his brother Joseph, a distinguished piani.st. 
Ho was appointed solo violinist to the Tsar in 1860, and 
taught in the Conservatoire of St Petersburg from 1862 
to 1867. He went on tour again in 1872 with Rubinstein 
in America, and on his return in 1874 was aiqiointed to 
succeed Vieuxtemps as professor in the Brussels Con- 
servatoire; but like his predecessor, he was compelled 
through ill-health to give up the post after three years, 
returning to a public career in spite of his illness, until 
his death in Moscow, 31st March 1880. He was a 
Wonderfully sympathetic player, who had conquered 
in early life all possible technical difficulties ; he was 
a good if not a great quartet player, but his impulsive 
nature fitted him rather for the interjirctation of works 
like his own, compo.sitions which, with their strongly 
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marked individuality, make a direct appeal to tl\e average 
hearer, are eminently grateful to the player, and by no 
means unpleasing to musicians. His Lt^yendey the 
fantasias on Faust and on Russian airs, his two con- 
certos, and some other pieces, have retained their high 
place in the violin repertoiy. 

Wiesbaideni a watering-place of Prussia, province 
of Hes.se -Nassau, on the southern slope of the Taunus 
range, and 6 miles north of Mainz. The total number of 
persons who in the year visit its mineral bath.s and >'arious 
health institutions is estimated at 120,000. A new drink- 
ing hall was built in 1888 — 90 to enclose the “Koch- 
brunnen.” In 1884-87 a new town hall was constnicted 
of sandstone in the German Renaissance stylo ; it afibrds 
shelter to the Fisclibach textile museum. The Protestant 
Ring-Kirehe, a Transitional building (1892-94), forms 
a consj)icuous object on the west side of the town. The 
Augusta Victoria bath-house, a fine Renaissance edifice, 
opened in 1895, is e(iuip])ed interiorly like the Frietlrich 
Imth-house in Baden. There is a new (1893-95) Roman 
Catholic churcli, Mariahilfkirche. In 1892-94 the royal 
theatre was provided with a new rear fac^'ade (1892 94). 
The town is adorned with bronze statues of the Ein})i*ror 
Frederick III. (1897) and Bismarck (1898), and a iiwirblo 
statue by Schilling of the Emperor William 1. (1894). A 
chemical laboratory, agricultural institute and experimental 
sUition, technical school, architects^ school, musical con- 
servatoriums, blind asylum, and several special medical 
institutions are the princijail educational and health 
establishments. Pojnilation (1885), 55,454; (1805), 
74,133 ; (1900), 86,086. 

WIsran, a municipal, county (1888), and parlia- 
mentary borough and market town of Ijuncashire, ICng- 
land, 195 miles ly vail north-west of Jjondon. In 1890 it 
was divided into 10 wards under a mayor, n‘(H>r(ler, 10 
aldermen, and i)0 councillors. The convent of Notn* l)ame 
(1854), with a college for piqnl teachers and a high school 
for girls, was rebuilt in 1894. There are four Roman 
Catholi(i churches and five Roman Catholic schools. In 
1891 there were 5086 ] persons (4103 females) employed 
in the manufacture of cotton goods, 5937 in coal-mining, 
and 1180 in the iron and steel manufacture. Area of 
municipal and parliamentary borough, which are coexlcm- 
sive, 2188 acres. Population (1891), 55,013; (1901), 
60,770. 

Wiffht, Isle of, an island adjacemt to the south 
coast of Hampshire, England, from wJiich it is separated 
by the Sohmt and Spithead. It is much frequented by 
holiday visitors all the year round, and by invalids, 
esjiecially those suffering from pulmonary complaints, in 
winter. Cowes (for yachting), Ryde, Shanklin, and Ventnor 
are the places chiefly visited ; the last named is also the 
principal winter resort. But in addition to these, there 
are several smaller j daces rising more or less rapidly into 
note, in i)art for sea-bathing, as Bemhridgo, Seaview, near 
Ryde, and Handown, on the east coast ; and Fn*shwater 
Gate and Totland Bay, at the western extremity of the 
island. The south and vest coasts ofl’er stretches of 
picturesque scenery, the most famous being the Cndcr- 
clifF, Blackgang Chine, 400 foot in height, backed by 
St Catherine's Hill (830 feet), the highest point in the 
island. The stretch of cliff scenery between Fresh- 
water Bay and Alum Bay leaches dOO to 500 f^t 
and overlooks the Needles, three chalk pinnacles which 
rise 100 fcirt abovii the sea, the outermost bearing 
a lighthouse. In the vicinity of Frevshwater Gate is 
Farringford, for some time the residence of I^ord Tenny- 
son, the iwet, to whom a national monument, in the 
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Bhape of a beacon on Freshwater Down, was erected in 
1897, One of the loveliest spots in the island is the 
village of Bonchurch, immediately east of Ventnor, Yar- 
mouth, near the west end of the island, has a good 
natural harbour, used by the steamboats which ply to 
Lymington, and is the headquarters of the Solent Yacht 
Club. The associations which knit the British royal 
family with the Isle of Wight centre chiefly in Osborne 
House, a villa in the Italian style, close to East Cowes 
and overlooking the channel of Spithead, where Queen 
Victoria used to 8|)end some months every year, and 
whore she diod. Osborne House was present^ to the 
nation in 1 902 by King Edward VII. in commemoration 
of his coronation. Whippingham church, close by, was 
designed by tlie Prince Consort, and its font by Princess 
Christian and Princess Louise. It contains memorials of 
the Prince Consort and of Prince Honry of Battenberg. 
Princess Beatrice succeeded her husband as honorary 
governor of the Isle of Wight in 1896. Population 
(1891), 78,672; (1901), 82,387. 

WigtOWIIi a royal burgh and county town of 
Wigtownshire, Scotland, on Wigtown Bay, and the 
Wigtownshire Bail way, 129 miles south-south-west of 
Edinburgh by road. There are a town hall, two burgh 
crosses — the latter built to commemorate Waterloo — and a 
mechanics’ institute. The harbour admits shij)8 of 300 
tons. At the ojid of 1898, 18 vessels of 709 tons were 
registered at the port; in 1888, 434 vessels of 30,947 tons 
entered and 433 of 30,755 tons cleared; in 1898, 246 
vessels of 14,551 tons entered and 257 of 15,034 tons 
cleared. Two public schools had an average atUmdance 
of 217 in 1898-99, and a Roman Catholic school 36, 
Valuation in 1889-90, £5401 ; 1899-1900, £7011. 
Population (1881), 1780; (1891), 1509; (1901), 1386, 

WigtOWnshirOi a maritime county in the south- 
west corner of Scotland, bounded on the N. by the Irish 
Channel and Ayrshire, on the E. by Kirk<!udbright and 
Wigtown Bay, on tlie H. by the Irish Sea, and on the W. 
by the Irish Channel. 

Area and Pojnilatiotu — The area of tho comity (foreshore 
excluded) is 314,405 acres, or about 491 square miles. The 
population was, in 1881, 38,611 ; in 1891, 36,062 ; in 1901, 32,683, 
of whom 15,269 wore males and 17,414 females. Taking the land 
area only (310,747 acres, or 485’6 square miles), the number of 
persons to the square mile in 1901 was 67, and the number of 
acres to the person 9*6. In the registration county tho popula- 
tion decreased between 1881 and 1891 by 6‘7 per cent. Between 
1881 and 1891 the excess of births over deaths was 4298. and the 
decrease of tlie resident population 2568. The following table 
shows tho births, deaths, and marriages, with the percentage of 
illegitimacy ; — 


Year. 

Deallis. 

Marriages. 

Births. 

Percentage of 
Illegitimates. 

1880 

699 

185 

1169 

16*9 

1890 

667 

169 

971 

16*86 

1899 

COO 

174 

776 

14*1 


The following table gives the birth-rate, death-rate, and marriage- 
rate per thousand of the population for a series of years : — 



1S80. 

1881 .no. 

1800. 

18919S. 

1809. 

Birth-rato . 

30*39 

29*31 

26*92 

26*81 

22*96 

Death-rate . 

18-17 

17*76 

18*49 

12*01 

17*76 

Marriage -rate 

4*81 ! 

5*23 

4*68 

6*54 

6*16 


In 1891 there were 68 Gaelic-speaking persons in the county and 
14 foreigners. Valuation in 1889-90, £209,732; 1899-1900, 
£221.690. 

AdminislraH(m.----ThQ county returns one member to Parliament. 
There are three royal burghs— Stranraer (6009), Whithorn (1186), 
aud Wigtown (1386), the county town. There arc 17 civil pariahea, 
forming with Ballantrae in Ayrshire, the Wigtownshire oomoination. 


The number of paupers and dependents in September 1899 was 
1116. Wigtownshire forms part of the sheriffdom of Dumfries abd 
Galloway, and a sheriff-substitato sits at Wigtown and Stranraer. 

ASsiucation,— Eighteen school boards manage 48 achools, which 
had an average attendance of 6088 in 1898-99, while 8 Roman 
Catholic schools had an average attendance of 188. There are 8 
high achools, 1 in Stranraer and 2 in Newton-Stewart. Whithorn 
and Wigtown public schools have secondary draartinents, and 9 
other public schools earned mnts in 1898 for mving higher 
education. The county council expends the ** residue " grant in 
providing bursariefi for science pupils, and in subsidizing agricul- 
tural classes at Kilmarnock and Edinburgh University, jpookery 
classes and the science departments of the high schools. 

Agriculture.— The percentage of cultivated area was 48*8 in 
1898, the county ranking tenth in Scotland in this respect. Oats 
are the predominant crop. Wheat, which covered 7848 acres in 
1855, covered only 560 in 1898, and barley continues to decline. 
The greatest development has taken place in dairying, which is 
now carried on in large combinations and on scientihe principles. 
Creameries have been established all over the dairy countiy, 
and in 1900 there were 7 of them in operation. Tlio following 
table gives the principal acreages in 1885 and various subso- 
quent years: — 


Year. 

Area under 
Orops. 

Com 

Crops. 

Qreeu 

Crops. 

Clover. 

Permanent 

Pasture. 

Fallow. 

1885 

1890 

1895 

1899 

147,214 

168,447 

162,963 

164,311 

37,602 

86,693 

36,059 

35,125 

18,580 

18,882 

18,367 

17,841 

69,364 

71,036 

6.5,393 

66,977 

21,871 

27,067 

»2,910 

34,033 

397 

301 

221 

311 


The following table gives particulars of the live-stock during the 
same years:— 


Year. 

Totol 

Tlorses. 

Total 

Cattle. 

Cows or 
Heifers in 
MUkorCaif. 

Sheep. 

Pigs. 

1885 

1800 

1896 

1899 

5879 

6020 

6501 

5966 

44,347 

46,968 

48,323 

59,778 

21,090 

22,088 

24,077 

28,743 

116,362 

128,198 

117,074 

127,032 

9,011 

11,093 

11,236 

12,020 


Of the 1825 holdings in 1898 tho average size was 115 acres. 
The percentage under 5 acres was 18*21 ; between 5 and 50 acres, 
20*79, and over 50 acres, 66*00. Farms between 50 and 100 acres 
numbered 183, between 100 and 800, 442, between 800 and 500, 
93, and over 500, 24, one being over 1000. In 1895, 7952 acres 
were under wood, 220 having boon planted since 1881. At the 
census of 1891, 4685 men and 899 women were rotuniod as being 
engaged in agriculture. 

Authoritiks.— Sir Herbert Maxwell. History ^ Dumfries 
and Oalloway, Edinburgh, 1896. — .^nbas B. Hutchison. 
Memorials qf Dundrerman Abbey, Exeter, 1867.~Sir Andrew 
Aqnbw. The Afptews qf Lochmaw, Edinburgh, 1898. — 
Galloway Herd-Book, Dumfries, 1880. — Thomas Maglellano. 
“The Agriculture of Wigtownshire” {Trans, qf H, and A. Soc,). 
1876 . — Proceedings of Soc, of Ant. qf Scotland, passim . — Gordon 
Fraser. IVigtoum and Whithorn, Wigtown, 1877.— J. M‘Andrew. 
List of Wigtownshire Plants, 1894. — Trans, Dumfriesshire and 

Oalloway Natural History Society, Dumfries, 1862. 

Wilde, Oscar O’Flahertie Wills (1856- 

1900), English author, son of Sir William Wilde, a famous 
Irish surgeon, was born in Dublin, 15th October 1856; 
his mother was well known in Dublin as a graceful 
writer of verso and prose, who adopted the pen-namo 
of Speranza.” Having distinguished himself in classics 
at Trinity College, Dublin, Oscar Wilde went to Mag- 
dalen College, Oxford, in 1874, and won the Newdi- 
gate prize in 1878 with his jioem “Ravenna,” besides 
taking first-classes in classical Moderations and Greats. 
But his career at Oxford, brilliant intellectually as he 
showed himself to be, was chiefly signalized by the part 
he played in what came to be known as the ^Esthetic 
Movement He adopted what to undergraduates appeared 
the effeminate pose of casting scorn on manly sports, 
wearing his hair long, decorating his rooms with pea- 
cocks’ feathers, lilies, sunflowers, blue china, and other 
ohjets (Tart, which he declared his desire to “live up to,” 
affecting a lackadaisical manner, and professing intenflO 
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potions on the subject of ‘ art for art’s sake”— then a 
^-fangled doctrine which Mr Whistler was bringing 
into prominence. Wilde made himself the apostle of thin 
new cult, which — ^though at Oxford his behaviour pro- 
cured him a ducking in the Cherwell, and a wrecking 
of his rooms — spread among certain sections of society 
to such an extent that languishing attitudes, “too-too” 
costumes, and “ mstheticiam ” generally became a recog- 
nized pose, and culminated in the pr^uction of Gilbert 
and Sullivan’s travesty Patience (1881), which practically 
killed by ridicule the absurdities to which it had grown. 
At the same time it cannot be denied that the movement 
was one fide of something better, which, as represented | 
by the school of Morris and Kossetti, had a permanent j 
influence on English decorative art. As the leading 
** {esthete,” Oscar Wilde became one of the most pro- 
minent personalities of the day ; apart from tho ridicule 
he encountered, his affected paradoxes and his witty 
sayings were quoted on all sides, and in 1882 he went 
on a lecturing tour in the United States. In 1884 he 
married Constance Lloyd. He had already published in 
1881 a selection of his jxiema, which, however, only 
attracted admiration in a Umited circle. In his writings 
there was to most people an undertone of rather nasty 
suggestion, and his novel Dorian Gray (1888), with all 
its sparkle and cleverness, impressed them more from this 
point of view than from its i^urely literary brilliance. 
Wilde contributed some characteristic articles to the 
reviews, all coloured by his jxjculiar attitude towards 
art and life, and in 1891 republished three of them as 
a book called Intentime. He also published some fairy 
tales ; but his first real success was as a dramatist with 
Lady Windermere^ e Fan at tho St James’s Tlieatre in 
1892, followed by A Woman of No InvporUme (1893), 
The Ideal lluehand (1895), and The Importance of Being 
Earnest (1895). Tho dramatic and literary ability shown 
in his plays, all of which were published later in book 
form, was as undoubted as their diction and ideas vrero 
characteristically paradoxical. In 1893 tho licensor of 
plays refused a licence to Wilde’s Balomi^ but it was 
produced in Paris. His success as a dramatist had by 
this time gone some way to disabuse hostile critics c>f the 
suspicions as regards his jiersonal character which had 
been excited by the apparent looseness of morals which 
since his Oxford days it had always pleased him to affect , 
but to the consternation of his friendo, who had never 
credited the existence of any real moral obliquity, in 
1895 came fatal revelations as the result of his bringing 
a libel action against the Marquis of QueonHlx 3 rry ; and 
at the Old Bailey, in May, Wilde was sentenced to two 
years’ imprisonment with hard labour for offences under 
tho Criminal Law Amendment Act. It was a melancholy 
end to what might have boon a singularly brilliant career. 
Even after leaving prison he w^as necessarily an outcast 
from decent circles, and he lived mainly on the Continent, 
where he died on 30th November 1900. In 1898 he 
published his powerful Ballad of Reading Gaol, His 
Collected Poems, containing, it must be admitted, s^ie 
beautiful verse, had been issued in 1892, The Old 
Bailey revelations removed all doubt as to the^ ewential 
Unhealthiness of Oscar Wilde’s influence ; but his literary 
gifts were none the less remarkaWo, and his plays were 
perhaps the most original contributions to English dramatic 
writing during the period. 

WllderneM, a re^on in north-eastern Virginia, 
U.S.A., famous as the scene of some of the fiercest 
battles of the Civil War. In May 1864, General 
Grant began his determined movement upon Richmond, 
the Confederate capital. General Meade, who was in 


command of tho army of the Potomac, was encamped 
between the Kappahann(x;k and the l^pidau. With 
Meade’s forces, Grant advanced upon Leo, who was 
encamped upon the south bank of the Rapidan, alxiut 
sixty miles north of Richmond. The opposing armies 
mot in a wild, swampy region called “ The Wilderness,” 
and on 5th May tho fighting began. It lasted two days, 
resulting in severe losses on both rides, but in no decisive 
victory for either. The Union loss is estimated at 15,000 
in killed, wounded, and prisoners ; but the Confederates, 
who were familiar with tho countiy, lost only about 

10.000 in killed and woiuided, and few prisoners. These 
battles vfervt the lieginning of the close of the war ; they 
were followed by the bloody contests at Spot tsyl van ia, 
North Anna, and Cold Harbor. It is stiid that at least 

100.000 men on lK)th sides were lost in little over a 
month in killed, wounded, and missing. 

WilhellVlIna (Wiuielmina Helena Pauline 

Maria, Queen of the Netherlands (1880 ), 

Princess of Orange-Nassau, was born at The Hague on 
the 31st of August 1880. Hc^r father, William III. 
(Willem Paul Alexander Frcdcrik Lodewijk), had by hiB 



QlTEXN WILHSLMINA. 

{Frfm a photograph by Wegnor and Mottu, Arntterdam.) 


first wife, Sophia Frederika Mathilde of Wurteinberg, 
three sons, all of whom predeceased him. Having 
been left a wndower on 3rd June 1877, he married (m 
tho 7th of January 1879 Adclhoid Emma Wilheirnina 
Theresia, second daughter of Prince George dieter of 
Waldeck-Pyrmont, liorn 2nd Augiist 1858, and Wilheirnina 
was the only issue of that union. She succeeded to 
the throne on her father’s death, which took place on 
the 23rd of November 1890, but until her eighteenth 
vear when she was ** inaugurated ” at Amsterdam on 
^ S. IX. — 107 
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the 6th of September 1898, the business of the State 'was 
carried on under the regency of the queen-mother, in 
accordance with a law made on the 2nd of August 1884. 
On the 7 th of February 1901 Queen Wilhelmina married 
Henry Wladimir Albert Ernst, Duke of Mecklenburg- 
Schwerin (born on the 19th of April 1876), and the 
rejoicings on that occasion, though the celebration was 
somewhat damped by the death of Queen Victoria, were 
little less than those called forth by her formal installa- 
tion. (See also under Holland : llistor-y,) 

Wilhelmshaverip the chief naval station and 
port of Prussia on the North Sea coast, on the western 
side of Jahdc Bay, forming an exclave of the province of 
Hanover, in the heart of the duchy of Oldenburg, 60 miles 
by rail north-west of Bremen. The so-called new harbour 
(170 acres in area and 26^ feet deep) is connected by means 
of a sluice (571 feet long) with the new harbour entrance, 
which was completed in 1 886. On the north it is connected 
with the “equipment dock” (3832 feet long, 446 feet wide), 
which again is connected by a sluice (158 feet long) with 
the outer basin (017 feet long, 410 feet wide), and so with 
the old harbour entrance. On the west side of the “ equip- 
ment dock ” lies the shipbuilditig basin ( 1 237 feet long by 
742 feet wide), with three dry docks (of which two are 
each 453 feet long, 85 feet wide, and more than 30 feet deep, 
whilst the third is 394 feet long), and also with two slips of 
the largest size. The special tor])edo harbour is in the south- 
east of the new harbour. There are also an observatory 
(8“ 8' 48" E. and 53“ 3 P 57" N.), a laboratory, infirmary, 
machine shops, steam hammers, iron foundries, boiler 
works, dec. The commercial liarbour lies on the south side 
of the town ; in 1899 it was cleared by 961 vessels of 
55,186 tons engaged in foreign trade. Wilhelmshaven 
is visited for its sea-bathing. Population (1885), 13,972 : 
(1895), 19,422; (1900), 22,571. 

Wilkesbarre, a city of Pennsylvania, U.S.A., 
capital of Luzerne county. It is situated in 41* 14' N. 
and 75* 56' W., on the north branch of the river Susque- 
hanna, in the north-eastern part of the state, at an 
altitude of 545 feet. The plan of the city is regular, it 
is divided into sixteen wards ; its water-supply, owned by 
private parties, is in part obtained by gravity and in part 
by pumping ; it is well sewered, and well paved in groat 
part with asphalt. It is in tlie anthracite coal region, 
and its industries are in great part connected with mining 
and shipping coal. It has five railways — the Central 
of New Jersey ; the Delaware and Hudson ; the LeWgh 
Valley ; the New York, Susquehanna, and Western ; and 
the Pennsylvania, affording ample means of transporta- 
tion. The city is an important manufacturing place. In 
1900 it contained 438 manufacturing establishments, with 
a total capital of $10,501,537. They employed 5977 
hands, and tho product was valued at $10,758,348. 

In 1900 the assessed valuation of real and personal 
property was $18,155,939, tho net debt of the city was 
$602,391, and the rate of taxation was $26'75 per 
$1000.. Population (1890), 37,718 ; (1900), 51,721, of 
whom 12,188 were foroign-boni and 680 negroes. 

^Wlikinsburfi ^ borough of Allegheny county, 
Pennsylvania, U.S,A., in the south-western part of tho 
state, a few miles east of Pittsburg, of which it is a 
suburb. Population (1890), 4662; (1900X 11,886, of 
whom 1336 wore foreign-born and 275 negroes. 

Wilkinson, Jameo John Qarth (1812<. 

1899), Swedenborgian writer, the son of James John 
Wilkinson (died 1845), a writer on mercantile law and 
judge of the County Palatine of Durham, was bom in 
London on 3rd June 1812. He studied medicine, and set 
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up as a homoeopathic doctor in Wimpole Street in 1834^. 
He was early attracted by the works of William Blake, 
whose SmgB of Experience he endeavoured to interpret, 
and of Sw^enborg, to the elucidation of whose writings 
he devoted the best energies of his life. Between 1840 
and 1850 he edited Swedenborg’s treatises on The Doctrine 
of Charity^ The Animal Kingdom^ OuUinee of a PhUo- 
Sophie Argument on the Infinite, and Hieroglyphic Key to 
NaimraL and Spiritual Mysteries. Wilkinson’s preliminary 
discourses to these translations and his criticisms of Cole- 
ridge’s comments upon Swedenborg displayed a striking 
aptitude not only for mystical research, but also for original 
philosophic debate. The vigour of his thought won ad- 
miration from Henry James (father of the novelist) and 
from Emerson, through whom he became known to Carlyle 
and Froude ; and his speculation further attracted Tenny- 
son, tho Oliphants, and Edward Maitland. He wrote an 
able sketch of Swedenborg for the Fermy Cyclopaedia, and 
a standard biography, Ermmuel Ewedmhorg (published 
in 1849) ; but interest in this subject far from exhausted 
his intellectual energy, which was, indeed, multiform. Ho 
was a traveller, a linguist, well versed in Scandinavian 
literature and philology, the author of mystical poems 
entitled Improvisations from tJte /SjptW^#(1857, 16mo), 
a social and medical reformer, and a convinced opjxinont 
of vivisection and also of vaccination. He died at 
Finchley Eoad, South Hampstead, where he had resided 
for nearly fifty years, on 18th October 1899. He is com- 
memorated by a bust and portrait in the rooms of tho 
Swedenborgian Society in Bloomsbury Street, London. 

(t. be.) 

Wlllesden, a suburb of London and important 
railway junction in the Harrow parliamentary division of 
Middlesex, about 4 miles north-west of Hyde Park Corner. 
An isolation hospital, completed in 1894, cost X20,000. 
In the same year a recreation ground of about 26 acres 
was laid out. Population (1881), 27,453; (1891), 61,265; 
(1901), 114,815. 

William II. (Fribdkich Wilhelm Victor Albekt), 

King of Prussia and German Emperor (1859 ), 

was born 27th January 1859 at Berlin, being the eldest 
child of Prince Friedrich of Prussia, afterw^ards Crown 
Prince and second German Emperor. Like all princes of 
the House of Hohenzollern, he was on his tenth birthday 
introduced into the army, being appointed second lieu- 
tenant in the First Regiment of the Guards, but contrary 
to all precedent, at the B{)ecial wish of his mother, he 
was with his younger brother Heinrich educated at a 
public school. From September 1874 to January 1877 he 
attended the lyceum at Cassel ; afterwards for two years 
he was a student at the University of Bonn, where his 
father also had studied. On the conclusion of his general 
education he was for some years chiefly occupied with 
military aflairs, in which he displayed great interest and 
ability. In 1885 he became colonel of the Hussars of the 
Guards, a position in which he showed, as throughout his 
career, that he was not content with holding the honorary 
titles w^hich came to him in virtue of his birth, but carried 
out the duties of his office with the strictness and dili- 
gence which would be demanded from every other officer. 
It was natural that he was at this time much influenced 
by the military associations in which most of his life was 
spent, and in his opinions on political affairs he was more 
in sympathy with the strongly monarchical feelings of 
the Emperor William and Bismarck than with the more 
liberal views of his own parents. Until the illness of his 
father in 1887 he took no part in political or public life 
and proposals that during the absence of the Crown 
Prince from Berlin authority should be given to Prince 
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William to sij^ State papers for his grandfather, whose 
h^th was failing, were not carried out owing to the fear 
that it would cause offence to the Crown J^nce. The 
death of his grandfather was quickly followed by that 
of his father, and on 15th June he became ninth king of 
Prussia and third German Emperor. In accordance with 
Prussian tradition, there was no formal coronation. His 
accession was regarded with some apprehension, for it was 
feared that his mili- 
tary ardour might 
induce him to take 
Frederick the Great 
as his model, and 
that he might break 
the peace of Europe 
in order to win 
laurels for himself, 
while his strong 
monarchical feelings 
might lead him to 
unconstitutional 
acts. By attending 
a meeting at the 
house of Count Wal- 
dcrsee in aid of the 
Berlin City Miasion 
he had also to some 
extent identified 
himself with the re- 
ligious endeavours 
of the Conservative 
and Christian Socia- 
list party. These 
fears were also in- 
creased by the 
determination with 
which he brought 
forward the military 
side of his position : 
his first act was an 
address to the army 
and navy, while that 
to his people fol- 
lowed after three 
days; and through- 
out his reign he has 
repeatedly stated 
that the army was 
the true basis of 
his throne : “ The 
soldier and the 
army, not parlia- 
mentary majori- 
ties, have welded 
together the Ger- 
man Empire. My confidence is placed on the army.” 

For a history of the political events of his reign the 
reader is referred to the article on Germany, It is 
sufficient here to say that from the first day of his 
accession the new Emperor took the reins of government 
into his own hand. Full of self-confidence, and believing 
in a special Providence watching over the fortunes of his 
country and his House, he was not satisfied any longer to 
leave the real management of things to Bismarck. From 
the first he showed his intention to bo his own Chancellor, 
and it was which brought about the (juarrel with 
Bismarck, who could not endure to be less than all- 
powerful. The decision with which the great statesman 
was dismissed, and the determination with which the 
founder of the Empire was placed in disgrace, first 


revealed the resolution of the new ruler ; for it is to his 
personal wishes that we must attribute the steps by 
which the disgrace of Bismarck was officially proclaimed. 
lik[ually marked were the distinctions showerexi on him 
when the reconciliation took place — the almost royal hon- 
ours with which he was received at his last visit to Berlin ; 
the visit of the Emperor on the Prince’s eightieth birthday ; 
the telegram in which the Emperor expressed the indigna- 
tion and disgust of 
the nation that a 
majority of the 
lleichstag refused 
on this occasion to 
vote an addresn of 
congratulation; and 
the offer on his 
death to give him 
a grave among the 
tombs of his own 
ancestors. In favour 
ami disgrace alike 
W(‘ see the fixed will 
that the greatness 
of the stat ('small 
should aj»)»ear to 
de})eiid on, and l )0 
secondary to, that 
of the TIobenz(dlern. 
He even on one 
occasion, in words 
which referred to 
Bismarck, spoke of 
“the counei Hors who 
had the honour of 
carrying out the 
tlu nights of the Em- 
peror William 1.” as 
“ttK)ls of his exalted 
will, filled with the 
spirit of the exalted 
Kiii]»erur ” — words 
which in Germany 
called fin-tli many 
indignant jirotests. 
As ngards foreign 
affairs, the appre- 
hensions felt at his 
accession were not 
fidtilJed. With all 
his enthusiasin for 
the army, he was 
as determined as 
every othe»’ respon- 
sible statesman to 
avoid the catas- 
trophe of a Kuropean war. While ho maintoined 
and confirmed the alliance with Austria and Italy, m 
obedience tt) the loat injunctions of his grandfather, 
he rerx»todly otteinpted to establish more cordial r^ 
lations with “the Eastern ncightour,” llussia. By his 
frwiuent visits to the other courts of Enrojie he soon 
made himself the most conspicuous figure in Euroi«, 
and his imlividuality became one of the chief factors m 
the European system. Within little more than a month 
of his accession, attended by a xwwerful squadnm of shii* 
of w’ar, he visited the thriie Baltic courts — bt I'etersburg, 
Stockholm, and Co})enhagen— a strange and striking 
inauguration of his reign. His overtures to Hussia were 
scarcely received with a cordiality ecpml to the nnf>retie- 
meut which ho showed. The intimacy of Bussia with 
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France increased, and more than a year passed before the 
Tsar appeared on a sliort visit to Berlin. In 1890 ^e 
Emperor again went to Russia, and the last meeting 
between him and Alexander III. took place at Kiel in 
the autumn of 1891, but it was marked by considerable 
coolness. By his visit to Copenhagen, as in his treat- 
ment of the Duke of Cumberland and in his frequent 
overtures to France, the Emperor William showed the 
strong desire, by the exercise of his own great 
])ersonal charm and ability, to heal the wounds left by 
the events of a generation before, but the visit was not 
ro|)oated. In the autumn of 1888 he visited not only the 
courts of the Confederate Princes, but those of Austria 
and Italy. While at Rome he went to the Vatican and 
had a private conversation with the Pope, and this visit 
was re|joated in 1895. In 1889 the marriage of his sister, 
the Princess Sophie, U) the Duke of Bparta, took him to 
Athens ; and thence he sailed to Constantinople, where he 
was received by the Sultan with marked honour. It was I 
the first time that one of the groat rulers of Christendom 
had been the guest of the Padishah. A more active 
interest was now taken by Germany in the affixirs of the 
Levant, and the Emperor showed that he would not be 
content to follow the secure and ascertained roads along 
which Bismarck had so long guided the country. It was 
not enough that Berlin had become the centre of the 
European system. The Emperor was the apostle of a 
new Germany, which claimed that her voice should bo 
hoard in all political affairs, in whatever quarter of the 
globe they might arise. Once again, in 1898, he went to 
Constaiitinojjle. It was the timti when the memory of the 
Armenian massacres had made the name of Abdul Hamid 
notorious in Western Euro])e, and the v(?ry striking 
friendliness shown towards him scarcely seemed consistent 
with the fretjuent claims made by the Emperor to be the 
leader of Christendom ; but any scruples on this point 
were doubtless outweighed by the great impulse ho was 
able to give to Gorman trade and German influence in 
the East. From (Jonstantinople he jmssed on to Palestine. 
He was i>rosont at the consecration of the German Protest- 
ant Church of th(^ Redeemer. By the favour of the 
Sulhxn he was able to present to the German Catholics a 
plot of ground, the Dormition de la Sainte Vierge, very 
near to the Holy Pla(m 

The Emperor\s constant travels soon gained for him the 
nickname of “Der Reise-Kaiser,” his grandfathers having 
been “Dor groiso Kaiser,” and his father’s “Der weise 
Kaiser.” It was unusual at the time of his accession for 
Germans U) travel abroad as English people of the same 
class did, and his activity struck them as unnatural. As 
time wont on, however, the Emperor’s example began to 
Ix) followed by his subjects, and at the end of the 19th 
century they were to be found as tourists in foreign 
countries to almost the same extent as Englishmen or 
Americans. With the exception of France and the Il)crian 
Peninsula, there is not a country in Euro^w that he did not 
repeatedly visit. Not politics alone guided his movements, 
but a i:oeu interest in men and things, the desire to know 
and see. His love of the sea was shown in an annual 
voyage to Norway, and in the visits to the Cowes regatta 
which he made each year from 1889 to 1895, An a^ent 
sportsman, he hunted the wild reindeer beyond the North 
Cape, and whale in the Arctic Ocean, bears in Russia and 
the Carpathians, red doer on the Scottish moors, and grouse, 
as the guest of Lord Lonsdale, on the famous Wemmersgill 
moors. On each of his journeys not only was ho occupied 
in spreading the name of his country, but he was always 
active to observe the institutions of the countries he 
visited, and to bring back inventions and suggestions for 
the government of his own. 


A M 1 1. 

The Emperor’s relations witli Great Britain are of 
special interest, for in them we can see the constatit 
struggle between a genuine affection and admiration for a 
country to which he was attached by many dose ties and 
the exigencies of the political situation. At the time of his 
accession there was a strong manifestation of anti-British 
feeUng in BerUn, and there seemed reason to suppose l^t 
the party from which it proceeded had the patronage of 
the Emperor. Any temporary misunderstanding was 
removed by his visit to England in 1889. For the next 
six years he was every year the guest of Queen Victoria, 
and during the period that Caprivi held office the political 
relations between Germany and Great Britain were very 
close. While the Emperor’s visits were largely prompted 
by personal desires and family ties, they were not without 
an important effect on the political situation ; and in 1890, 
when he was entertained at the Mansion House in London 
and visited Lord Salisbury at Hatfield, the basis for an 
entente cordiale was discus^. After 1895 the growth of 
the colonial spirit in Germany and the strong spirit of 
rivalry with Great Britain, which became each year more 
manifest, made the conduct of the Emperor more difficult. 
His own ambitions and his conviction as to the necessity 
for a vigorous naval policy made him th^, leader of those 
who were always ready to appeal to the spirit of emnlation 
against Great Britain, which in many degenerated into 
deliberate and bitter hatred. On the occasion of the 
Jameson Raid he despatched to the President of the 
Transvaal a telegram, in which he congratulated him that 
“ without appealing to the help of friendly Powers,” ho 
had succeed^ in restoring peace and preserving the 
independence of his country. It is impossible to regard 
this merely as unconsidered and generous sympathy with 
a weak state unjustly attacked. It was warmly approved 
in Germany, but the political results were unsatisfactory, 
for it cauB^ a long alienation from Great Britain, and 
helped to bring about that concentration of British energy 
which it was in the interests of the German colonial 
parties to prevent. Moreover, it at onco became clear that 
on colonial questions any misunderstanding with Great 
Britain would leave Germany in a dangerous isolation. 
The Emperor did not again visit England till, at tlio 
beginning of 1901, ho hurried away from the celebration 
of the two hundredth anniversary of the foundation of 
the kingdom of Prussia to attend the deathbed and 
funeral of Queen Victoria. On this occasion he placed 
himself in strong opposition to the feelings of the large 
majority of his countrymen by conferring on Lord Roberts 
the Order of the Black Eagle, the most highly prized of 
Prussian decorations. He had already refused to receive 
the ex-President of the Transvaal on his visit to Euro|)C. 

The most important work to which the Emperor turned 
his attention was the increase of the German naval forces, 
and he will always be remembered as the real founder of 
the Gorman fleet. As a young man he had no connexion 
with the navy; his occupation was in the anny, while 
his brother Henry was attached to the fleet. From the 
moment of his accession ho constantly showed the keenest 
interest in naval affixirs, and set himself to create among 
the people an interest in the navy equal to that in the 
army. At his accession he made a proclamation to the 
navy as well as to the army, in which he expressed the 
“ lively and warm interest which since his earliest years 
had united him to the navy.” The numerous changes 
made in the organization during the next years were due 
to his personal initiative. It was from the beginning of 
1895 that he publicly put himself at riie head of the 
movement for making Germany a sea Power. In this he 
was doubtless much influenced by his close acquaintance 
with Great Britain and the British fleet, and sdso by the 
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ntunerous works on naval policy which at that time ap> 
p^ared in England. In January 1895, at an evening recep- 
tion to members of the Beichstag, he gave a lecture of nearly 
two hours* length on the necessity for increasing the navy ; 
and some we^ later at the Berlin Military Academy 
lectured on the relations of the army and navy with special 
reference to the Chino^apanese war. Next year, in the 
great speech at the anniversary of the foundation of the 
Empire, he declared that it was the duty to bind together 
the Germans beyond the seas, for the “ German Empire 
has become a World Empire.** In all the discussions on 
the naval Bills his influence was decisively used to overcome 
the resistance of the Beichstag. In an evening reception 
he overcame the reluctance of many of the Conservative 
and National Liberal members to the new naval policy ; he 
sent to the Beichstag tabular representations of the com- 
parative increase of the great fleets of the world during 
the last years, signed by himself. In speeches in all parts 
of the country he combated the indiflference of the inland 
Germans to the sea, as when at Carlsruhe ho declared 
that “ the trident is now in our hands.** “ I will not rest,** 
he telegraphed to his brother, till 1 have brought my 
navy to the same height at which my army stands.** 

“ Vaterlandslos^** he called those who had “succeeded in 
preventing the provision of the most necessary ships.** 

During his constant sea journeys he gained a really 
intimate acquaintance with the machinery of a modern 
warship, and he found time to occupy himself with sketches 
and designs of ships drawn by his own hand. As an 
amateur yachtsman he himself steered the Metem* 
when it won the Queen’s Gup in the Cowes riigatta in 
1893. He did much to intrc^uce into Germany yacht- 
ing and other aquatic sports. He founded numerous 
prizes at different regattas, and there may be mentioned 
especially that for an annual race from Dover to Holigo- 
larid. Every year he sent a telegram to congratulate the 
winners of the Oxford and Cambridge boat-race. A pro- 
nounced lover of all open-air occupations, ho attemptcjd 
to popularize boat-racing in Germany as a means towards 
combating the too exclusively sedentary life followed by 
the younger men and boys. His personal vigour was 
illustrated by the fact that though his left arm was crip- 
pled owing to an accident at birth, he made himself an 
excellent rider and a successful sportsman. 

The Emperor’s speeches revealed considerable rhetorical 
power. Clear, concise, positive, in many passages they 
show deep feeling and a powerful imagination, but they 
are touched sometimes with the theatrical. Thus, in a 
characteristic utterance when he despatched his brother. 
Prince Henry, in command of a German squadron to 
China, he proclaimed that “the power of the Empire 
implies power by sea,” and instructed his brother, “if 
any one attempts to injure us in our good right, then 
strike him with mailed fist.** He has always been imbued 
with a belief in the special Providence which watches over 
the fortunes of his country and family, and a deep convic- 
tion of the necessity for Christianity as the foundation of 
the state. Thus, at Brandenburg, he declared his “ con- 
viction that our old ally of Rossbach and Dennewitz will 
not leave me in the lurch. He has given Himself such 
endless trouble with our old Mark and our House that 
we cannot assume that He has done this for nothing.” 
He ever applied to the traditions of his family as repre- 
sented especially by his grandfather, who at Kbnigsl^rg 
had proclaimed the kin^om by the Grace of God,” that 
the Hohenzollem “ had received their kingdom from God 
alone.’* It was, indeed, with almost mystic reverence that 
be spoke of William I., for whom, with a curious mis- 
application of an epithet too often misused, he decreed the 
tide of ** The Great.” “ He came forth from Coblenz as 
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a chosen instrument of the Lord”; “Providence chose 
him as a tool ** ; “ Had he lived in the Middle Ages he 
would Imve been beatified ; from every land would have 
come pilgrimages to offer their prayers at his relics. 
Thank God, now too that is so.” 

By temper and traditions an autocrat, and unchecked 
by any real organization of popular opinion in Germany, 
where, in the absence of a strong jiarliamentary system, 
the army is the dominating institution, the Emperor from 
time to time made his will felt in every department of 
social life. A patron of the stjige, ho required that the 
dramatists should adopt his canons of taste : “ The royal 
theatre should be an instrument of the monarch,” ho said 
in 1898 ; “ the artists must aid the EmjKTor to servo the 
causes of idealism with firm confidence in God, and to 
fight against materialism jind un-Gerinan ^s’ays to which 
German playhouses have unfortunately descended.” In 
the technical ([uestions of schools he had strong, clear, and 
well thought out plans of reform. The excessive study of 
Latin and the abnormally long hours of study (H)mmon in 
German schools were censured by him, and liis 8[>eech at 
the Educational Congress which he summoned at Berlin 
in 1890 deserves the careful study even of professional 
teachers. He decorated Berlin with many monuments of 
his ancestors; and in the plastic arts he supported the 
older idealist Hch(K)l, and not the mcKiern dt!velo])ments 
in which the younger artists were intmvsied. At the 
beginning of his reign he took much interest in projects 
for social reform, and summoned to Berlin a general 
European Conference to discuss questions connected with 
the hours and conditions of lalKnir. But soon he more 
than ado})ted Bi8mari*k*s policy of hostility to the Social 
Democrats. He juiblicly dcjclared that evc^ry Swial 
Democrat was an enemy to the Empire and his House. 
3'he Socialists are fond of referring with indignation to a 
8i)e(5eh which ho is reported to have made to the recruits 
of the Guard, in which he said to thenj, “ You have given 
yourselves to me bo *y and soul. For you there is only 
one enemy, and that is my enemy. It may happen — I 
pray that God avert it- that 1 order you to shoot down 
your ndations, your brothers, nay, your parents ; but then 
without a murmur you must oliey iny commands.” 

The Einj^eror inamed on the 27th of February 1881 
lYincess Auguste Victoria, daughter of Frederick, Duke of 
Schlcswig-Holstein-Soiid(*rburg' Augustenbnig, who in 1 864 
had come forward as claimant to the duchies of Scdileswig- 
Holstein ; the marriage had, therefore, some jjoliticaJ im- 
portance, for it seah'd this rcc-onciliatioii of one of the 
dynasties that had sufl’ered by the rise of Frussia. ILo 
Empress took n(> j)art in political affairs. *1 lujre are six 
sons and one daughter sj>rung from the marriage, viz., 
Wilhelm, born 6th May 1882, Crown Prince, whose com- 
ing of ag (5 was celebrated with much ceremony on his 
eighteenth birthday; Eitel Friedrich, born 7th July 1883; 
Adalbert, born 14th July 1884; August Wilhelm, born 
29th January 1887; Oskar, born 27th July 1888; 
Joachim, hoTU 17th December 1890; and Victeria Louise, 
t)orn 13th Sei»tember 1892. 

Williams, Sir William Fenwick, Baet. 

(1800-1883), British general, colonel-commandant Koyal 
Artillery, second son of Commiss^il■y- General rhf)mas 
Williams, barrack-master at Halifax, Nova Scotia, was born 
at Annapolis, Nova Scotia, on 4th December 1 800. He 
entered the Royal Artillery as second lieutenant in 1825. 
His services were lent to Turkey in 1841, and ho was em- 
ployed as a captain in the arsenal at Constantinople. He 
was British commissioner in the conferences preceding the 
treaty of Erzerum in 1847, and again in the settlement of 
the Turko-Persian boundary in 1848 (brevet majority and 
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lieutenant-colonelcy and C.B.). Promoted colonel, he was 
British commissioner with the Turkish army in Anatolia in 
the Russian war of 1854-56, and, having b^n made a/ert^ 
(Turkish lieutenant-general) and a pasha, he practically 
commanded the Turks during the heroic defence of Kars, 
repulsing several Russian attacks and severely defeat- 
ing the Russian general MuravieiT in the battle of Kars 
on 29th September 1855. Cold, cholera, famine, and 
hopelessness of succour from without, however, compelled 
Williams to make an honourable capitulation on 28th 
Novombor following. A baronetcy with pension for life, 
K.C.B., the war medal with clasp, the grand cross of 
the Legion of Honour and of the Turkish Me^jidie, the 
freedoin of the City of London with a sword of honour, 
honorary degree of D.C.L. of Oxford University, were the 
distinctions conferred upon him for his valour. Promoted 
major-general in November 1855 on his return from 
captivity in Russia, he held the Woolwich command, and 
represented the ])orough of Caine in Parliament from 
1856 to 1859. He became lieutenant-general and colonel- 
commandant Royal Artillery in 1864, general in 1868, 
commanded the forces in Canada from 1859 to 1865, 
held the governorship of Nova Scotia until 1870, and 
the governorship of Gibraltar until 1876. He was made 
Q.C.B. in 1871, and Constable of the Tower of London 
in 1881. Ho died in London on 26th July 1883. 

(r. h. V.) 

Williamsburc, a city of Virginia, U.S.A., capital 
of James Chty county, on the Chesapeake and Ohio Rail- 
way, about 50 rnilt^s south-east of Richmond, between the 
James and York rivers. It is the oldest incorporated city 
in the state, and until 1779 was the state capital. On 
the 5th of May 1862 a battle was fought here be- 
tween the? Union forces under General Sumner and the 
Confederates under General Longstroet. It was a part 
of McClellan’s {Tonlnsula campaign, and resulted in the 
voluntary abandonment of the city by the Confederates, 
who withdrew towards Richmond. It is the seat of 
William and Mary College. Population (1880), 1480 ; 
(1890), 1831 ; (1900), 2044. 

Wiliiamsoiii Alexander William (1824- 

■)» English chemist, wjxs born at Wandsworth, 

London, on 1st May 1824. After working under Gmclin 
at Heidelberg, and Liebig at Giessen, he spent three 
years in Paris studying the higher mathematics under 
Comte. In 1849 he was appointed professor of practical 
chemistry at University College, London, and from 1855 
until his retirement in 1887 ho also hold the professorship 
of chemistry. He had the credit of being the first to 
e.vplain the process of etherification and to elucidate the 
formation of ether by the interaction of sulphuric acid 
and alcohol. Ether and alcohol ho regarded as substances 
atialogous to and built up on the same type as water, and 
he further introduced the water-type as a widely applicable 
basis for the classifiwition of chemical compounds. The 
method of stating the rational constitution of bodies by 
compiirison with water ho believed capable of wide exten- 
sion, and that one typo, he thought, would sufiice for all 
inorganic comjxmnds, as well as for the best-known organic 
ones, the formula of water being taken in certain cases as 
doubled or tripled. So far back as 1850 he also suggested 
a view which, in a modified form, is of fundamental im- 
portance in the modern theory of ionic dissociation, for, in 
a paper on the theory of the formation of ether, he urged 
that in an aggregate of molecules of any compound there 
is an exchange constantly going on between the elements 
which are contained in it ; for instance, in hydrochloric 
acid each atom of hydrogen does not remain quietly in 
juxtaposition with the atom of chlorine with which it 


first united, but changes places with other atoms of 
hydrogen. A somewhat similar hypothesis was put fc^. 
ward by Clausius about the same time. For ms work 
on etherification Williamson in 1862 received a Rc^al 
medal from the Royal Society, of which he became a 
fellow in 1855, and which he served as foreign secretary 
from 1873 to 1889. 

Williamson, William Crawford (1816- 
1895), English naturalist, was born at Scarborough on 
24th November 1816. His father, John Willi^son, 
after beginning life as a gardener, became a well-known 
local naturalist, who, in conjunction with William Bean, 
first explored the rich fossiliferous beds of the Yorkshire 
coast. He was for many years curator of the Scarborough 
natural history museum, and the younger Williamson 
was thus from the first brought up among scientific 
surroundings and in association with scient&c people. 
William Smith, the “ father of English geology,” lived for 
two years in the Williamsons’ house. Young Williamson’s 
maternal grandfather was a lapidary, and from him he 
learnt the art of cutting stones, an accomplishment which 
he found of great use in later years, when he undertook his 
work on the structure of fossil plants. Williamson very 
early made a beginning as an original contributor to science. 
When little more than sixteen, ho published a paper 
on the rare birds of Yorkshire, and a little later (in 1834) 
presented to the Geological Society of London his first 
memoir on the Mesozoic fossils of his native district. In 
the meantime he had assisted Lindloy and Hutton in 
the preparation of their well-known Ihsstl Flora of Great 
Britain, On entering the medical profession he still 
found time to carry on his scientific work during his 
student days, and for three years acted as curator of the 
Natural History Society’s museum at Mancliester. After 
completing his medical studies at University College, 
London, in 1841, he returned to Manchester to prac- 
tise his profession, in which he met with much success. 
When Owens College at Manchester was founded in 1851 
he became professor of natural history there, with the 
duty of teaching geology, zoology, and botany. A very 
necessary division of labour took place as additional 
professors were appointed, but he retained the chair of 
botany down to 1892. Shortly afterwards he removed 
to Clapham, where ho died on 23rd June 1895. 
Williamson’s teaching work was not confined to hiKS 
university classes, for he was also a successful popular 
lecturer, especially for the Gilchrist Trustees. His 
scientific work, pursued with remarkable energy through- 
out life, in the midst of official and professional duties, 
had a wide sco{>e. In geology, his early work on 

the zones of distribution of Mesozoic fossils (begun in 
1834), and on the part played by microscopic organisms 
in the formation of marine dejKisits (1845), was of funda- 
mental importance. In zoology, his investigations of tho 
development of the teeth and bones of fishes (1842-51), 
and on recent Foraminifera, a group on which he wrote 
a monograph for the Ray Society in 1857, were no less 
valuable. In botany, in addition to a remarkable memoir 
on the minute structure of Vdvo^} (1852), his work on the 
structure of fossil plaiits establish^ British palseobotany 
on a scientific basis : on the ground of these researches 
Williamson may rank with Brongniart as one of the 
founders of this branch of science. His contributions to 
fossil botany began in the earliest days of his career, and 
he returned to the subject from time to time during 
period of his geological and zoological activity. His in- 
vestigation of the Mesozoic cycadioid fossil £amia (now 
Williamsonia) gigoB was the chief palfieobotanical work of 
this intermediate period. (See Paueobotany : Metozok,} 
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His long course of researches on the structure of Car- 
l^niferous plants belongs mainly to the latter part of 
his life, and his results are chiefly, though not wholly, 
embodied in a series of nineteen memoirs, ranging in date 
from 1871 to 1893, in the Philosophical Tramactiom oj 
the Boyol Society, In this series, together with some 
works (notably the monograph on Stiyma^Jicindes, Piihiion-^ 
tographical Society, 1886), published elsewhere, William- 
son elucidated the structure of every group of Paljeozoic 
vascular plants. Among the chief results of his researches 
may be mentioned the discovery of plants intermediate 
between ferns and cycads, the description of the true 
structure of the fructification in the extinct cryptogamic 
family Sphenophylleae, and the demonstration of the 
cryptogamic nature of the dominant Palaeozoic orders 
Calamarieae, Lepidodendreae, and Sigillarioae, plants which 
on accoimt of the growth of their stems in thickness, after 
the manner of gymnospermous trees, were regarded as 
phanerogams by Brongniart and his followers. After a 
long controversy, the truth of Williamson’s views has 
been fully established, and it is now known that the mode 
of growth, characteristic in present times, of dicotyledons 
and gymnosperms, prevailed in Palaeozoic ages in every 
family of vascular cryptogams. (See Paleobotany : 
Pidceozdc,) Tl^, as Count Solms-Laubach h;xs pointed 
out, palaeobotany for the first time spoke the d^wive 
word in an important question of general botany. William- 
son’s work in fossil botany was scarcely appreciated at the 
time as it deserved, for its groat merits were somewhat 
obscured by the author’s want of familiarity with the 
modern technicalities of the science. Since, h<jwevcr, the 
subject has been seriously taken up by boUnists of a 
newer school, the soundness of the foundation ho laid has 
become fully recognized. It may be added that he vfm 
a skilled draughtsman, illustrating all his works by his 
own drawings, and practising water-colour painting as his 
favourite recreation. 

A full account of WilliamsoM’s career will bo found in his 
autobiography, entitled Re^nifiisccnces of a } orhshire NiUiifttlisl, 
edited by hia wife, boiidon, 1H96. Among obituary notices may 
be mentioned that by Count Solms-Laubach, Naiwre^ 5th Sentem- | 
her 1895, and one by the present writer in Proc. It, S,, voL lx., 
1897. (»• H. s.) 

Williamsporti a city of Pennsylvania, U.S.A., 
capital of Lycoming county. It is situated in 4-1 15 N. 
and IT 04' W., on the west branch of the Susque- 
hanna river, north-east of the centre of the state, at 
an altitude of 524 feet. The city is somewhat irregu- 
larly laid out, is divided into thir^n wards, has an 
excellent water-supply from springs in the hills, and its 
business streets are jxived with brick and asphalt. Four 
railways ent6r the city — the New York Central and 
Hudson River, the Northern Central, the Pennsylvania, 
and the Philadelphia and Reading — aflfording ample 
facilities for transportation. Williamsport has extensive 
manufactures. In 1900 there were 396 manufacturing 
establishments, with a total capital of $9,863,811. 
They employed 5595 hands, and their product was valued 
at $11,199,600. The chief item of production was 
lumber, valued at $1,429,028. In 1898 the asses^d 
valuation of real and personal property was $9,169,659, 
the net debt of the city was $721,022, and the rate of 
taxation $26.30 per $1000. Population (1890), 27,132 ; 
(1900), 28,757, of whom 2228 were foreign-born and 
1142 negroes. 

Wiiliannstowni a town in Victoria, Australia, in 
the county of Bourke, 9 miles south-west of Mell>ourne, 
with which it is connected by rail. Shipping is the chief 
business of the place, there being commodious piers, 
breakwater, also provision for the repair of vessels, 


patent slips, and shipbuilding yards. Several quarries of 
superior Imsalt ore worked near the town, and brown coal 
of good quality has also been found. Population (1881), 
9034; (1891), 15,960; (1901), 14,083. 

Wlllimantic, a city of Windham county, Con- 
necticut, U.S.A., on the river Willimantic, in the eastern 
pirt of the state, at an altitude of 228 feet. It has 
a fairly regular plan, a good water-supply, and is 
stiwered. It is on the Central Vermont and the New 
York, New Haven, and Hartford railways. It has fine 
water-power in the river, and extensive manufactures, 
especially of textiles and paper. Population (1890), 
8648; (1900), 8937, of whom 2491 were fortu*gn-lx)rii. 


WilminKton, the largt^st and most important city 
and seai)ort of l)i4a\vare, U.S.A.,aud capital of Newcastle 
county. It is situated in 39'* 44' N. and TD** 33' W., 
on the Lelawrari' river at the mouth of Brandywine 
creek, in the northiTn part of the state. The city has a 
low, level site and a n^gular street plan, divided into 
twelve wards. Tln^ water-supply is obtained from Brandy- 
wine creek by jmmping; the city is wi',11 sewered, and 
the streets are well paved, mainly with biicks and granite 
blocks. Thi‘re arc steamboat lines running u]) the 
Delaware to Philadel[)liia, connecting tlien^ with lines to 
Atlantic i>orts. Three railways enter thi‘ city — tin* Balti- 
more and Ohio; the Philadelphia, Wilmington, and Balti- 
more; and the Wilmington aufl Northern, the last two 
being parts of the Pennsylvania system. Wilmington is 
a inainifacturing city of gn‘.at importance, ilue in part to 
water power furnished by Brandywine cre(*k. In 1900 
it contained 759 manufacturing establishments, with a 
total capital of $28,372,043. They employed 16,054 
hands, and the f)rodiict had a value of $34,053,324. The 
most prominent proilucts w'cjre bather, value $9,379,504 ; 
railway carriages, $3,274,922; foundry ami machine- 
shop products, $3,299,509; sliipbuildiiig, $2,945,267; 
and iron and steel gocnls, $2,934,993. Jn 1900 the 
assessed valuation of real proi)erty was $43,647,072, the 
net debt of the city was $2,163,537, and the rate of 
taxation was $20 per $1000. Personal laoperty is not 
assessable. Population (1890), 61,431 ; (1900), <6,508, 
i of whom 10,478 were foreign-born and 9736 negroes. 


WilminKton, a city and seapf»rt of North Carc»lina, 
U.S.A., c^i])ital of New Hanover county, it is situated 
in 34'' 14' N. and IT 56' W., on the east bank of the 
Capo Fear rivi^r at the head of its (‘stuary, 30 miles 
from the sea. It is regularly laid out on a hwl site, 
divided into five wards, ajnl has a gtKxl water-siij^j-ly. ^ It 
has three raihvays— the Atlantic Coast iJnc, the Sea- 
board Air Line, and the Wilmington Sea (Joast— which 
bring cotton, lumk‘r, and naval stores to the city for 
shipment. Its exports in 1898 had a. value of 
$9,761,606 ; its imports were trifling. Being in the 
main a commercml city, its manufactures are not of 
great iin[>ortanw ; in 1900 it had 124 manulacdurmg 
establishments, witli a total cajntal of $1,819,333. 
Thev employed 1469 hands, ami the prciduct had a 
value of $2,246,237. Population (1890), 20,056 ; 
(1900), 20,976, of whom 467 were foreign-bona and 
1 n 107 neimxrs. 


Wilson, Thomas (1 525 1- 1581), statesman and 
critic, was the son of Thomas Wilsfm of Strabby, m 
Lincolnshire. He was educatcri at Eton and Kings 
College, Cambridge, where ho joined the school ol Hellen- 
ists to which Cheke, Thomas Smith, Haddoii, and others 
iK'longod. His (sarliest work of imjiortancf! was VAc ^ule 
of Reaixm, 1551, a twiatise on logic, which luis often teen 
reprinted. The book on which Wilson’s fame mainly 
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rests, The Art of Bhetmique, is said to have been printed 
about the same time, but the first edition extant is dated 
January 1553. It is the earliest systematic work of 
literary criticism existing in the English language. Wilson 
throw in his lot with the Dudley family, and when they 
fell, ho fled to the Continent. He was with Sir John 
Gheke in Padua in 1555-57, and afterwards at Borne, 
whither in 1558 Queen Mary wrot^ ordering him 
to return to England to stand his trial as a heretic. 
He refused to come, but was arrested by the Boman 
Inquisition and tortured. He escai)ed, and fled to 
Ferrara, but in 1560 he was once more in London. 
Wilson became Master of St Katherine’s Hospital in 
the Tower, and entered Parliament in 1662. In 1670 
he published a translation, the first attempted in 
English, of Demosthenes, on which he had been engaged 
since 1556. His Discourse upon Usury appeared in 1672. 
From 1574- to 1577, Wilson, who had now become a pro- 
minent person in the diplomatic world, was princi|)ally 
engaged on embassies to the Low Countries, and on his 
return to England he was made a Privy Councillor and 
sworn Secretary of State ; Walsingham was his colleague. 
In 1580, although he was not in holy orders. Queen 
Elizabeth made Wilson Dean of Durham. He died at 
his house in the Tower of London, on the 16th June 
1581, and was buried next day, ** without charge or ix>in 2 >,” 
at his express wish. Tiie Art of Rketorique gives Wilson 
a high place amoTig the earliest artificers of English 
style ; and it is interesting to see that he was opposed to 
pedantry of phrase, and above all to a revival of uncouth 
medimval forms of speech, and encouraged a simpler 
manner of prose writing than was generally appreciated in 
the middle of the 16th century. 

Wilson, Sir William James Erasmus, 

generally known as Sir Erasmus Wilson (1809-1884), 
British surgeon and philanthropist, was born in London 
on 25th November 1809, studied at St Bjirtholomew’s 
Hospital in London, and at Aberdeen, and early in life 
became known as a skilful operator and dissector. It 
was his sympathy with the poor of London and a sug- 
go.stion from Mr Thomas Wakley of The Lancet^ of which 
Wilson acted for a time as sub-editor, which first led 
him to take up skin diseases as a sjn^cial study. The 
horrible cases of scrofula, amemia, and blood-poisoning 
which he saw made him sot to work to alleviate the 
sufferings of persons so affUctod, and he quickly estab- 
lished a reputation for treating this class of patient. It 
was said that he cured the rich by ordering them to give 
up luxuries; the poor, by proscribing for tliem proper 
nourishment, which was often provided out of his own 
pocket. In the opinion of one of his biographers, we owe 
to Wilson in great motisure the habit of the daily bath, 
and lie helped very much to bring the Turkish bath into 
use in Great Britain. He wrote much upon the diseases 
which specially occupied his attention, and his books, A 
Uealthy Skin and Students Booh of Diseases of the 
Skin, though they wore not received without criticism 
at thtt time of their ap^iearance, long remained text-books 
of their subject. He visited the East in order to study 
leprosy, Switzerland that he might investigate the causes 
of goitre, and Italy with the purpose of adding to his 
knowledge of the skin diseases affecting an ill-nourished 
peasantry. He made a large fortune by his successful 
practice and by skilful investments, and, since he liad no 
family, he devoted a great deal of his money to charitable 
and educational purjwses. He founded in 1869 the chair 
and museum of dermatology in the Boyal College of 
Surgeons, of which he was chosen president in 1881, and 
which just before his death awarded him its honorary 
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gold medal, founded in 1800 and only six times previously 
awarded. He also founded a professorship of pathology 
at Aberdeen University. After the death of his wife the 
bulk of his property, some £200,000, went to the Bcyal 
College of Surgeons. In 1878 he earned the thanks of the 
nation, upon Afferent grounds, by defraying the expense 
of bringing the Egyptian obelii^ inaccurately called Cleo- 
patra’s Needle from Alexandria to London, where it was 
erected on the Thames Embankment The British Govern- 
ment had not thought it worth the expense of transporta- 
tion. He was knighted by Queen Yictoria in 1881, and 
died at Westgate-on-Sea on 7th August 1884. 

Wlltorii municipal borough and parish, in the Wilton 
or southern parliamentary division of Wiltshire, England, 
3 miles north-west of Salisbury by rail. The borough 
returned two members to Parliament from 1293 to 1832, 
when the numl>er was reduced to one, and in 1885 its 
representation was merged in that of the county. The 
parish church of SS. Mary and Nicholas was built in 1844 
at a cost of £40,000 in Bomanesque style. This town 
claims to have been the first in England to manufacture 
carpets. There is a large carjiet factory, which produces 
Axminster as well as Wilton carpets. Population (1891), 
2120; (1901), 2203. 

WlltSp or Wiltshire, a south-western county of 
England, bounded on the W. by Somerset, on the N.W. 
and on the N. by Gloucester, on the E. by Berkshire and 
Hampshire, and on the S. by Hampshire and Dorset. 

Population , — ^Tho area of the ancient and administrative county 
is 880,248 acres, or 1375 square miles, with a population in 1881 
of 258,970, in 1891 of 264,997, of whom 130,662 were males and 
134,335 females, and in 1901 of 273,845, the number of persons 
per square mile being 199, and of acres to a T^on 3 ‘2. Since 
1891 various changes have been made in the aaministrative area. 
In 1895 the ^rt of the parish of Hungerford in Wilts was trans- 
ferred to Berics, part of the parish of Shalboum in Berks to Wilts, 
the parts of the parishes of Maiden Bradley with Yarnfield and 
Stourton with Gnspar in Somerset to Wilts, and the parishes of 
Bramshaw, Martin, Melchet Park, Plaitford, South Damerham, 
Toyd Farm with Allenford, and part of the parish of Whicdibury, 
from Wilts to Hampshire ; and in 1896 the parishes of Kemble, 
Poole Keynes, and Somerford Keynes in Wilts were transferred to 
Gloucester, and the parish of Kiliiiington, Somerset, was transferred 
to Wilts. The area of the registration county is 811,367 acres, with 
a population in 1891 of 255,119, of whom 95,304 were urban, 
159,815 rural ; and in 1901 of 263,921, of whom 130,758 were males 
and 133,163 were females. Within this area the percentage of 
increase between 1881 and 1891 was 2*68, and between 1891 and 
1901, 3. The excess of births over deaths between 1881 and 1891 
was 31,366, and the increase in population was 6658. The following 
table gives the numbers of marriages, births, and deaths, with the 
number of illegitimate births, for 1880, 1890, and 1898 


Year. 

UaxTiages. 

Births. 

Deaths. 

IllegitiiDfte Births. 

Males. 

Females. 

1880 

1528 

7598 

4407 

196 

178 

1890 

1662 

6997 

4114 

158 

149 

1898 

1780 

6770 

3807 

155 

128 


The number of marriages in 1899 was 1915, of births 6725, and of 
deaths 4267. The following table gives the marriage-, birth-, and 
death-rates per thousand of the population, with the percentage of 
illegitimate births, for a series or years : — 



1870 - 79 . 

1880 . 

1880 - 89 . 

1800 . 

1888 - 07 . 

1898 . 

Marriage-rate 

13-1 

12*3 

12*6 

13*1 

18*1 

13-7 

Birth-rate . 

81*8 

31*5 

29*7 

27*5 

27*2 

261 

Death-rate . 

18*9 

17*7 

17-1 

16*2 

16*0 

147 

Percentage of ille- 
gitimacy . 

5*1 

4*8 

4*8 

4*8 

4*2 

4*2 


In 1891 there were in the county 660 natives of Scotland, 758 
natives of Ireland, and 274 foreigners. 

Constitution and Government. — The county contains seven 
munioipal boroughs: Caine (3456), Chippenhajn (6074), Pevizss 
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(6532). llalmesbuTy (2864), Marlborough (3046), Salisbury (17,117), 
ai^ Wilton (2208). The following are urban districts : Bradford- 
on-Avon (4614), Melkaham (2450), Old Swindon (44,996), Trow- 
bridge (11,626), Warminster (6547), and Westbury (3800). The 
ancieut county, which is chiefly in the diocese of Salisbury, contains 
312 ecclesiastical districts or mrishes, and parts of 11 others. 

The total number of elementary schools in the county 
on 81st August 1899 was 859, of which 35 were board and 324 
voluntary schools, the latter including 205 National Church of 
England schools, 5 Roman Catholic, and 24 British and other." 
The averaM attendance at board schools was 10,775, and at volun- 
tary schoms 81,478. Tlie total school board receipts for the year 
ended 29th September 1899 were over £34,065. I'he income under 
the Technical Instruction Act was over £135, and that tinder the 
Agricultural Kates Act was over £947. 

Agriculture, -^There is a college for agriculture at Downham. 
About five-sixths of the total area of the county is under cultiva- 
tion, and of this nearly three-fifths is in permanent pasture. There 
are loss than 15,000 acres in hill pasture, about 52,000 acres under 
woods, and over 8600 acres are under orchards. The acreage under 
corn crops has decreased nearly one- third, the decrease being chiefly 
in the acreages under wheat and oats, the acreage under barley 
showing comparatively little variation. Wheat still, however, 
occupies nearly two-fifths of the corn crop acreage, and oats more 
than two-sevenths. Turnips and swedes occupy more than half the 
acreage under green crops, and there are large acreages under 
mangold and under cabbage, Ac. ; while tares and vetches occupy 
more than one-fifth of the acreage, and potatoes usually only a 
little more than one-thirteenth. The following table gives the 
acreages of the larger main divisions of the cultivated area at in- 
tervals from 1885 


r 

Year. 

Total Area 
under 

Cultivation. 

Com 

Crops. 

Green 

CroxiH. 

Clover. 

PenTiniienl 

I’aatiirt*. 

Pullow. 

1885 

1890 

1895 

1900 

767,196 

768,564 

759,472 

733,409 

184,906 

171,781 

153,033 

146,706 

99,879 

92,839 

87,771 

80,201 

80,020 

80,142 

81,205 

74,213 

380,042 

402,764 

424,369 

423,884 

12,349 

10,968 

12,760 

8,238 


The following table gives particulars logardiiig tiic principal live 
stock for the satiio years : — 


Year. 

Total 

Horses. 

ToUl 

Cattle. 

GowsorHeifni's 
in Milk or 
in Calf. 

Bheep, 

rigs. 

1885 

1890 

1895 

1900 

23,214 

23,274 

28,595 

22,942 

108,788 

108,386 

106,072 

11.5,900 

68,480 

69,746 

60,129 

64,316 

660,029 

613,399 

534,389 

520,888 

04,534 

77,008 

79,195 

60,334 


Industries aiui Trade , — According to the return for 1*S98 of the 
chief inspector of factories (1900), the total n umber of persons 
employod in factories and worksho]>8 in 1897 was 22,071, as com- 
pared with 21,291 in 1896. Of these 2423 wore etnjdoyed in 
textile factories, woollen industries employing 2117. Non-textile 
factories employed 16,837 persons, there being an increase between 
1895 and 1896 of 13*4 per cent., and between 1896 and 1897 of 5*4 
per cent. About three-fonrtbs (12,073) were employed in the 
manufacture of machines, appliances, conveyances, and tools, the 
majority in connexion wdth the locomotive works of the Great 
Western Railway at Swindon. There is now some manufacture of 
paper. Of the 2811 persons employed in workshops, 1114 were 
employod in clothing industries. The total number of ftersons 
emjdoycd iu connexion with mines and quarries in 1898 was 1417. 
In the same year 196,795 tons of limestone were raised, and 29,735 
tons of (flay. The most valuable mineral is, however, iron oro, 
obtained from quarries over 20 feet deej), the total output in 1899 
being 67,608 tons, valued at £48,942. The annual pig-iron pro- 
duction at Westbury is included in the return for Worcestershire. 

AiTTHoiiiTiBS. — SirH. Saint-Georok. VisUationqf Wiltshire. 
London, 1882. — GoiiDlK. Savnis of WiUshire, London, 1885. — 
Niohtingalk. Churdk FlaU in Wilts, Devizes, ^ 184 ; new cd. 
Salisbury, 1891. — Smith. Guide to the British and Homan An- 
tmLilies of the Wiltshire Downs, Devizes, 1886.-- Daktnkli. and 
Goddard. Olomry of Words in Wiltshire (English Dialect 
Society). Loudon, 1898. — Dowdino. Old Wiltshire Market Towns 
and Villages, London, 1896. — Sec also Wiltshire Notes and 
Qt^ries, aud the publications of the Wiltshire Archseological 
Society. (t. F. H.) 

WlmbllKlOlli an urban district (1894) and suburb 
of London, in the county of Surrey, 74 miles south-west 
of London by rail. Population (1881), 15,950; (1901), 


WinburiT. See Okakge Hiver Colony. 

Winchester, a city, municipal and parliamentary 
borough, and market town of Hampshire, England, on 
the Itchen, 66 miles south-west hy west of London by 
raU. The cathedral has undergone extensive repairs. 
The batxackK (wliich d(;veloped out of the unfinishod 
palace of Charles II.) were lairncd down in 1894, and 
now ones erected. The Royal Hants County Hospital 
has l)oen extended, and a now building provided for. 
There is a Jubilee Victoria Hospital. Area of ]iarlia- 
moutary Iwongh, 1049 acres; population (1891), 19,073; 
(1901), 19,001. Area of municii>al borougli (extended in 
1900), 1931 acres; population (1891), 20,563; (1901), 
20,929. 


Winchester, a town of Litchfield county, Con- 
necti(!ut, U.8.A., with an ana of 36 squares mi ha ol 
hill country, intorspeised with lakes and poiida, in the 
north-vresteru part of tht' slate. Tt contains seviTal 
villages, the most important of which is the Iwnongli of 
Winsted, situated on Still and Mad rivms at their 
junction, and at tlu^. int('r8(‘etion of llu' (?(‘n1val N(‘>v 
England and the New York, New Haven, and Hartford 
railways. It derives a line water-j»ow(‘r from Mad river, 
and ha.s extensive nmnufactuna, largely of cutlery and 
other iron aud steel gcajds. rojmlation of the' town 
(1880), 5142; (1890), 6183; (1900), 7763; of Winsted 
borough (1880), 4195; (1890), 4846; (1900), 6804, of 
whom 1213 W'ere foreign-born. 

Winchester, a town of Kentucky, U.S.A., ca])ital 
ot C^Jark county, on tht^ ChesajHake and Ohio, th(‘ Lex- 
ington and liastern, and the Louisville and Nashville rail- 
ways, not far from tlwi centro of the state, at an altitude 
(»f 964 feet. It is in the Blue Orass region, devotiMl to 
agriculture and stock raising, for which it serves as a 
sup))ly and distributii g point. Tt contains sciveral minor 
institutions of learning, among them th(‘ Kentucky Wta- 
leyan College, a Methodist Kj)iHc,o])al youlli institution. 
Population (1880), 2277 ; (1890), 4519 ; (1900), 5964, 
of whom 65 wtn e foreign-born aud 3128 negroes. 

Winchester, a town of Middlesex county, 
Massachusetts, IJ.S.A., 8 miles north-east of Boston, 
of which it is a suburb, on a line of the Bt>8ton and 
Maine Railroad, in the nortli-eastern part of the slate. 
Its principal industries are the mamifactun* of leatijcr 
and furniture. Poimlation (1880), 3802; (1890), 1861 ; 
(1900), 7248, of w'ljom 1968 were forcign-born and 140 
negroes. 

Winchester, a city of Virginia, TT.S.A. It is 
situated in 39** 11 N. and <8 10 W., in the fertile 

Shenandoah valley, at the intersection of a branch of 
the Baltimore and Ohio with the. Cumhcrland Valley 
Railroad, in the northern i»art of the stiite, at an alt-it.ud(? 
of 717 feet. Though within the limits of Frederick 
county and containing thij court-house, it is not subjf'ct to 
county government. It is regularly laid out on an undu- 
lating site, and has a variety of small manufactures. Near 
here during the f'ivil War the Federals under Shields de- 
feated the Confediuates under Jackson (23rd March 1862), 
and the (km federates under liarly defeated tlie Federals 
under Crook (24th July 1864). More iini>ortaiit, however, 
was the battle fought near Lore 19tli Sei>temlM;r 1864, 
iKJtwoen the Federals under Slieridan and the Cf»n- 
federates uiider Early, in wliich the former were victorious. 
Population (1890), 5196 ; (1900), 5161, of whom 62 wci'e 
foreign-bom and 1106 negroes. 
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Wlnctopr, or New Windsor, a municipal and parlia- 
mentary l>orougb, in the Eastern, or Wokingham, parlia- 
mentary division of Berkshire, England, on the right bank 
of the Thames, 21 miles west of I-iondon by rail. The 
Royal Albert Institute was opened in 1881, and a small 
ball was added in 1 898. A Government school of art and 
technical classes are held here. The Jubilee statue of 
Queen Victoria was unveiled in 1887, and a bronze 
equestrian statue of Prince Albert in 1890. Old Windsor 
is a parish and village adjoining ; Cumberland Lodge and 
the greater portion of Windsor Park are in this parish. 
Population (1881), 12,273; (1891), 12,327; (1901), 
13,958. 

WlndSOtp a city and port of entry of Essex county, 
Ontario, Canada, on the leh bank of the Detroit river, 
opposite Detroit city. It is the terminus of the 
Grand Trunk, Canadian Pacific, and Michigan Central 
railways, which connect at this point with the railways 
of the United States by means of large and powerful 
car-forries. There is electric railway communication. 
Salt works, flour-mills, typograph and bicycle works are 
the principal industries. Exports for tiui year 1900-01, 
(2,236,035, and im]:)orts, (2,283,062. Population 
(1891), 10,322; (1901), 12,153. 

Wlndthonrt, Ludwiff (ISi 2-1891), German 
politician, was born on the 17th of January 1812 at 
kaldenhof, a country house about 8 miles from the city 
of Osnabriick. Ho sprang from a Homan Catholic 
family which for some generations had held important 
posts in the Hanoverian civil service. He was edu- 
catt‘d at the Carolinum, an ancient endowed school 
at Osnabriick, and studied at the universities of Got- 
tingen and Heidelberg. In 1836 he settled down as 
an advocati^ in Osnabriick : his abilities soon procured 
him a considerable practice, and ho was appointed presi- 
dent of the Catholic Consistorium. In 1848 he received 
an ap[K)intinent at the supreme Court of Apixjal for the 
kingdom of Hanover, which sat at Celle. In the next 
year the revolution opened for him, as for so many of his 
contemporaries, the way to public life, and ho was elected 
as representative for his native district in the Second 
Chamber of the reformed Haiiovorian Parliament. He 
belonged to what was called the Great German party, and 
opposed the project of reconstituting Germany under the 
leadership of Prussia; he defended the Government 
against the Lilxjrai and Democratic opposition : at this 
time he began the struggle against the secularization of 
schwls, which continued throughout his life. In 1851 
he was elected president of the Chamber, and in the same 
year minister of justice, being the first Catholic who had 
hehl so high an office in Hanover. As minister he carried 
through an important judicial reform which had been 
prepared by his predece.ssor, but had to retire from oflSoe 
because ho was opposed to the reactionary measures for 
restoring the influence and privileges of the nobility. 
Though he was always an enemy to Liberalism, his natural 
independence of character prevented him from acqui- 
escing in the reactionary measures of the king. In 1862 
he again was appointed minister, but with others of his 
colloaguos resigned when the king refused his assent to 
a measure for extending the franchise. Windthorst took 
no [Hirt in the critical events of 1866 ; contrary to the 
opinion of many of his friends, after the annexation of 
Hanover by Prussia he accepted the fait aceompliy took 
the oath of allegiance, and was elected a member both of the 
l^ussian Parliament and of the North German Diet. At 
Berlin he found a wider field for his abilities. He acted 
as representative of his exiled king in the negotiations 
with tlio Prussian Government concerning his private 


property and opposed the sequestration, thus for the first 
time being placed in a position of hostility to Bismardk. 
He was recognized as the leader of the Hanoverians and 
of all those who opposed the “ revolution from above.” 
He took a leading part in the formation of the party of 
the Centre in 1870-71, but he did not become a member 
of it, fearing that his reputation as a follower of the king 
of Hanover would injure the party, until he was formally 
requested to join them by the leaders. After the death 
of Malincrodt in 1874 he became leader of the party, and 
maintained that position till his death. It was chiefly 
owing to his skill and courage as a parliamentary debater 
and his tact as a leader that the party held its own and 
constantly increased in numbers during the great struggle 
with the Prussian Government. He was especially ox> 
posed to the attacks of Bismarck, who attempted person- 
ally to discredit him and to separate him from the rest of 
the party. And he was far the ablest and most dangerous 
critic of Bismarck’s policy. The change of policy in 1879 
led to a great alteration in his position : he was recon- 
ciled to Bismarck, and even sometimes attended receptions 
at his house. Never, however, was his position so difficult 
as during the negotiations which led to a repeal of the 
May Laws. In 1887 Bismarck appealej^ to the Pope to 
use his authority to order tlie Centre to support the 
military proposals of the Government. Windthorst took 
the responsibility of keeping the Papal instructions Focret 
from the rest of his party and disobeying them. In a 
great meeting at Cologne in March 1887 he defended 
and justified his action, and claimed for the Centre full 
indciHjndence of action in all purely j)olitical questions. 
In the social reform he supported Bismarck, and as 
the undisputed leader of the largest party in the Beich- 
stag he was able to exercise great influence over the action 
of the Government after Bismarck’s retirement. His 
relations with the Emperor William II. became veiy 
cordial, and in 1891 he achieved a great parliamentary 
triumph by defeating tlie School Bill and compelli)»g 
Gosslor to resign. A few days afterwards he died, 14th 
March 1891, at Berlin. He was buried in the Marien 
kirche in Hanover, which had been erected from the. 
money subscribed as a testimonial to hinuelf. His 
funeral was a most remarkable display of public esteem, 
in wliich nearly all the ruling princes of Germany joined, 
and was a striking sign of the position to which, after 
twenty years of incessant struggle, he had raised his 
party. Windthorst was undoubtedly one of the greatest 
of Gennan parliamentary leaders : no one equalled him in 
his readiness as a debater; his defective eyesight com- 
peUed him to depend entirely upon his memory. It was 
ins misfortune that nearly all his life was spent in 
opposition, and he hud no opportunity of showing his 
abilities as an administrator. He enjoyed unbounded 
popularity and confidence among the German Catholics, 
but he was in no way an ecclesiastic : he was at first 
opposed to the Vatican Decrees of 1870, but quickly 
accepted them after they had been proclaimed. He was 
a very agreeable companion and a thorough man of the 
world, singularly free from arrogance and pomposity; 
owing to his smaU stature, he was often known as ** dor 
kleine Excellenz.” He married in 1839. Of his three 
children, two died before him ; his wife survived him only 
a few months. 

See the biographies of Windthorst by Manzenbaoh, 1891-92, and 
Knoppi 1898. (j. w. He.) 

Windward Islanda. a group of British vrest 
Indian islands, comprising Grenada, 8t Vincent, the 
Grenadines (half under St Vincent,’ half under Grenada), 
and St Lucia. There is a governor and commander-in- 
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(refddent at St G^rge, Grenada). Each island 
has its own institutione : there is no common legislature, 
laws, revenue, or tariff; there i« a common court of 
appeal, and the colonies unite for other common purposes. 
(See articles on the separate islands.) 

WInfleldi a city of Kansas, U.S.A., capital of 
Cowley county, on the river Walnut, and the Atchiscm, 
Topeka, and Santa F^, the Mibsouri Pacific, and the 
St Louis and San Francisco railways, in the southern 
part of the state, at an altitude of 1121 feet. It is 
surrounded by a rich farming country, for which it seiwes 
as a supply and distributing point. It is the seat of 
St John’s (Lutheran) and South-west Kansas (Methodisti- 
Episcopal) Colleges. The former had in 1899 a faculty 
of 8 and an attendance of 84, the latter a faculty of 
15 and an attendance of 322 students. Both are co- 
educational. Population (1880), 2844; (1890), 5184; 
(1900), 5554, of whom 203 were foreign-born and 282 
negroes. 

WinnipaCi a lake and river, Canada. Tlic lake 
is in Mauitolia and Keewatin, and is situated lictween 
50* 20' and 53* 50' N. and 96“ 20' and 99“ 15' W. 
It covers an (itea. of 8555 square miles, is at an altitude 
of 710 feet above the sea, is 260 miles long, 25 to 60 
miles wide, and contains several large islands, including 
Reindeer, 70 square miles, and Big Island, 60 square 
miles. The principal affluent rivers are : Rod, from the 
south ; Winnipeg, Bloodvein, Berens, and Poplar from the 
east ; and the Dauphin and Saskatchewan from the west. 
It discharges its waters by the river Nelson into Hudson 
Bay. The river Winnipeg rises near Savamie station, 
in 48“ 47' N. and 89“ 57' W,, and flows in a westerly 
direction under the names of Savanno, Seine, and 
Rainy rivers to the Lake of the Woods ; issuing thence 
as the Winnipeg, it flows north-westerly to the lake 
of the same name. It is navigable from the foot 
of the Lake of the Woods to the head of Rainy Lake 
— with a short portage at Fort Frances falls — a dis- 
tance of 208 miles. Its principal tributary is English 
river. 

WlnnipCS^i the capital of Manitoba, Canada, 
situated at the confluence of Red and AssinilK)ine 
rivers, midway between the Atlantic and Pacific, 142^ 
miles (by rail) west of Montreal, and 1472 miles east of 
Vancouver. It is an important station on the Canadian 
Pacific and Canadian Northern railways, and is the 
terminus of the Emerson, Pembina, South-western, Stone- 
wall, and West Selkirk branches of the former, and of 
the Poi*tage la Prairie branch of the latter. The pro- 
posed lock at St Andrews rapids, a few miles below the 
city, will give steamboat communication with all parts c)f 
Lake Winnipeg. The wheat ex]X)rts of the jjrovince in 
1901 -^including flour — all of which w^as grown in the 
territory tributary to the city, aggregated 55,000,000 
bushels. The to^ assessment in 1881 was $9,196,435, 
and in 1901, $28,305,200; clearings at the clearing- 
house in 1896, $64,146,438, and in 1901, $134,199,483; 
exports in 1887, $816,260, and in 1901, $1,014,263; 
imports in 1887, $1,929,120, and in 1901, $5,125,262. 
Population (1891), 25,639; (1901), 42,340. 

WlnnlpOJffOSlSf a lake of Manitoba and Sas- 
katchewan, Canada, situated between 51“ 34' and 
63“ ir N. and 99“ 37' and 101“ 06' W. Its greatest 
length is 122 miles; greatest width 17 miles; shore- 
line 570 miles ; and area, exclusive of islands, 2000 
square miles. Its greatest ascertained depth is 38 feet, 
and mean altitude 828 feet above the sea. Mossy, 


Swan, and Red Deer rivers are tlie only considerable 
streams that fall into it. It was discovered by the 
Cheviilier de la Verendrye in 1739, 

Wi nonap a city of Minnesota, U.S.A., capital of 
Winona county. It is situated in 44* 04' N. and 
91“ 42' W., on the west bank of the Mississippi, in the 
south-eastern part of the state, at an altitude of 660 feet. 
It is on a level terrace in the bottom lands surroundi^d 
by high bluffs, is regularly laid out, is divided into four 
wards, has a good water-BUjiply by the Holly system, and 
is well sewered. It is an important railway centre, being 
the mcjcting point of five lines — the Chictigo, Burlington 
and Quincy ; the Chicago and North-Western ; the 
Chicago, Milwaukee and »St Paul ; the Green Bay and 
Western; and the Winona and Western — which give it a 
large trade, nminly in wheat and other cereals. Besides 
a trade in lumber, there are manufactures of agricultural 
implements and waggons. Population (1890), 18,208; 
(1900), 19,714, of whom 5000 were foreign-born. 

WInsfordp a town in the Northwich j>arliauu*ntary 
division of Cheshire, England, on the Weaver, 6 miles 
soutli of Northwich by rail. Large salt-works em])loy about 
2000 persons. The salt, obtained chiefly frt)m brine, but 
also from rock-salt, is carritKl down tlie Weaver, hero 
navigable for vessels of 300 tons, and exi)ort(*d from 
Liverpool to the extent of over 500,000 tons annually. 
Owing to the subsidence of the ground caust'd by the 
pumping of the brine, about 200 acres nc'ar the river have 
been submerged. An iion bridge, ercct(*d in 1856, was 
raised in 1871, in 1876, and in 1882 ; the town hull, built 
of w^ood and plaster in 1872, was raised 8 feet und the 
foundations relaid in 1879. There are public baths, 
recreation grounds, a public library, and a market hall. 
Area of urban district, 5780 acres. Population (1891), 
10,440; (1901), 10,382. 

WlnSOrp Justin (1831-1897), an American writer 
and librarian, was born at Boston, Massachusetts, on 
2nd January 1831. At the age of nineteen, while a 
freshman in Harvard College, he printed a JliHtoty 
of Dv^biiry, Massachusetts, the homo of his ancestors. 
In the beginning of his senior year he left ( ’ain})ridgo, 
and sought greater freedom and enlargc'd oi>portnnity 
of study in Cerniany. Vliile still at Harvard lie 
planned to write an extended memoir of Garricl’ tutd 
his Cmdempcyraries^ and to comjulo a critical (Mlition 
of Shakespeare’s works. For fourtc'eii y(;ars lie had 
the Garrick more or less on his mind, and in 1864 
he completed the first draft of it. 'J'ho manuscrijit, 
occupying ten folio volunuis with a mass of notes, is 
ac-cessilfle to students in the library of Harvard UniviTsity. 
Ill 1866 Winsor was apiiointed a trustee of the Boston 
jmblic library, one of the most important libraries in 
America. Becoming chairman of the examining com- 
mittee, he presented to the trustees in 1867 a masterly 
rejiort on the condition of the library, which led to his 
appointment in 1868 as superintendent. In 1877 he 
became librarian of Harvard University, and retained 
the position until his death. He kept clearly in mind 
what librarians had mainly ignored, namely, that bcKiks 
are collected to be used, and by their use to influence 
not only scholars but the mass of the iieople. He may 
almost be said to have founded the modern American 
library system. While at the Boston public library he 
edited a most useful catalogue of books in histopr, 
biography, and travel, and compiled the first of a series 
of separate lists of wrorks of historical fiction. On his 
transfer to the Harvard library he forwardecl every plan 
to make it the laboratory for those departments of learning 
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whose evidence consists mainly in printed l^ks. fh 
1876 he began a series of monumental publications. The 
first of the series was a Bibliography of the Original 
Quartos a/nd Folios of Shakespeare^ with particular refers 
erne to copies in America, It was illustrated with sixty- 
eight heliotype facsimiles of title-pages, <fec. Unfortunately, 
all save about a liundred copies of this great work were 
burned. The projiaration of the illustrations seems to 
have turned his attention to the ijossibility of reproducing 
by i)hotography rare bits of original material. He planned 
The Facsimilisty a quarterly record of rarities in biblio- 
graphy, archajology, iMtlaeography, and cartograi)hy. The 
same fire that consumed the Shakespeares destroyed the 
sheets of the first nutnl)er of The FamnvUist and the 
negatives of the illustrations of several other numbers. 
From this time ho devoted himself to American histoiy 
and cart<jgraphy. A small volume entitled The Readers 
Handbook of the Amerimn Revolution is still the model 
of a reasonable bibliography. In 1880 ho l)egan the 
editing of the Memorial lliMory of Boston in four quarto 
volumes, with the co-operation of seventy writers. He so 
manipulated the contributions and supjdenientod them 
with notes as to give an air of unity to the whole work, 
and completed it in twenty-three months. He at once 
set to w(jrk on a still larger co-oiienitive book, The Far- 
ratim and Criiiced Jlistmy of America, which was com- 
pleted in eight royal octavo volumes. Tlicse gn^at tasks 
hiid compelled Wiiisor to make a careful and systematic 
study of historical problems with tlio aid of conteni- 
jioranoous cartography. Among the early results of tliis 
study were the Biblm/rajdiy of Ftolemfs Geography and 
the CaUdogue of the Kohl Collection of Maps rdating to 
America, jjublished in the Harvard Library Bulletins. 
His vast knowledge took the final form of four vcdunies 
in which history and cartography are so interwoven as to 
be almost undistinguishable. Tliese volumes are entitled 
Christopher Columbus, Cartier to Frontenac, The Mis- 
sissippi Basin, and The Westward Movement, Besides 
great stores of information hitherto accessible only to the 
S|iecialiHt, these contain many strong expressions of dis- 
sent from currently received views. Winsor served for 
many yeai-s on the Massachusetts Archives Commission. 
His Report on the Maps of the OHnoco-Esseguibo Regum 
wfis pn;j>arod at the request of tlie Venezuela Boundary 
Commission, and is a most ciireful geographical statement. 
Winsor died on Uie 22nd of October 1897. 

Many <if the facts oonUinod in this sketch are taken from 
Horace E. Soudder’s "Memoir of Justin Winsor” in the Pro- 
eetditigs of the Massachusetts Historical Sttcicty, 2ud series, vol. xii. 
A luidiograpliy of Mr Winsor’s writings is in Harvard College 
library. Jfmunjraphictil Crntributians, No. 64. Cii.) 

Winstodi a borough of Connecticut, IT.8.A., capital 
of Litchfield county, on the Mad river, and the New 
York, Now Haven, and Hartford, and the Central New 
England railways, in the ’'north-western part of the state. 
It obtains excellent water-power for manufacturing from 
Mad river. Population (1890), 4846; (1900), 6804, 
of whom 1213 were foreign-born, 

WIristonp a city of North Carolina, U.S.A., capital 
of Forsyth county, in the northern part of the state, at 
the iutei'sootiou of lines of the Norfolk and Westeim and 
the Southern railways, at an altitude of 858 feet. The 
city is continuous wdth Salem, so that the two places are 
commonly coupled as Winston-Salem. Winston has had 
a rapid growth, due in a lar^ measure to l^e tobacco 
trade and manufacture, for w^hich it coutains many large 
factories and warehouses. It has also cotton factories 
and various minor manufactui'es. Population of Winston 
(1880), 2854; (1890), 8018; (1900), 10,008, of whom 


610 were foreign-born and 5043 negroes; of Salem 
(1880), 1340; (1890), 2711 ; (1900), 3642, of whom 18 
were foreign-l^rn and 488 negroea 

WIntarthurp a town in the Swiss canton of 
Zurich, 16^ miles from Zurich by rail. Its population 
in 1880 was 13,502, and in 1888 (when it ranked as the 
tenth most populous town in Switzerland) 15,805, while 
in 1900 it was 22,320. It is practically wholly Qennan- 
sj^^eaking, and nearly four-iifths of the inhaUtants are 
Protestants, the remainder being Roman Catholic, with a 
sprinkling of Jews. 

WIntherp Christian (1796-1876), the Danish 
lyrical poet, was born on the 29th of July 1796 at Fens- 
inark, in the province of Prsesto, where his father was 
priest. He went to the University of Copenhagen in 
1815, and studied theology, taking his degree in 1824. 
He l^gan to publish verses in 1819, but no collected 
volume appeared until 1828. Meanwhile, from 1824 to 
1830, Winthcr was supporting himself as a tutor, and 
with so much success that in the latter year he was able 
to go to Italy on his savings. In 1835 a second volume 
of lyrics api)eared, and in 1838 a third. In 1841 King 
Christian VlII. ap]X)inted Winther to travel to Meckh'n- 
burg to instruct the Princess Caroline, on ihc occasion of 
her lH5trothal to the Crown Prince of Denmark, in the Danish 
language. Further collections of lyrics appeared in 1842, 
1848, 1850, 1853, 1865, and 1872. When he was past 
his fiftieth year Winther married. In 1851 he received a 
peTision from the State as a poet, and for the next quarter 
of a century he resided mainly in Paris. Besides the nine 
or ten volumes of lyrical verse mentioned above, Winther 
published The Stag's Flight, an epical romance in ver.se, 
1855; In the Year of Grace, a novel, 1874; and other 
works in prose. He died in Paris on the 30th of Decem- 
lior 1876, but the body was brought to Denmark, and 
was buried in the heart of the woods. In the verse of 
Christian Winther the scenery of Denmark, its beech- 
woods, Jakes, and meadows, its violet-scented dingles, its 
hollows perfumed by wild strawberries, found such a 
loving and masterly painter as they are never likely to 
find again. He is the most spontaneous of Jyrists; his 
little poems arc steeped in the dew and light and odour of 
a cool, Bunsliiny morning in May. His melodies are art- 
less, but full of variety and dtdicate harmony. When he 
was forty-seven he fell in love, and at that mature age 
startled his admirers by publi^ing for the first time a 
cycle of love-songs. They were what were to be expected 
from a spirit so unfaded ; they still stand alone for tender 
homage and simple sweetness of passion. The technical 
perfection of Winther’s verse, in its extreme simplicity, 
makes him the first song-writer of Denmark. (x. g.) 

Wisbechp a river port, municipal borough, and 
market town, Cambridgeshire, England, in the Wisbech 
jMirliamentary division of the county, in the Isle of Ely, 
21 miles east-north-east of Peterborough by rail. The 
river Nene flows through the town, the greater part of 
which stands on its south side, where in 1891 piling to 
strengthen the bank was undertaken at a cost of £20,000. 
Vessels of 789 tons can enter the port Coal is exported. 
Nearly all the foreign trade is mitt the northern ports of 
Russia. Population (1891), 9395; (1901), 9831. 

Wisbyp a seaport, seaside resort, and bishop’s see of 
Sweden, capital of the county and island of Gothland, on 
the west coast. It is thoroughly mediseval in ap()earance, 
possessing several ancient houses (13th and 17th centuries) 
and nearly a dozen ruined ebur^es, mostly built in the 
13th century. The only ancient church now used is St 
Mary’s, the cathedral (1190-1225), restored in the end of 
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the 19th century, and rich in memorials of the 17th century, 
^fhe modern bailings include the Gothland museum of 
antiquities, iJhe high school, with a museum and library, 
and^a chemical station (1899). The harbour, consistine 
of two basins, and lying south of the ancient Hanseatic 
harbour (now filled up), does not afford much protection, 
and the roads are even more exposed. Population 
6922; (1900), 8376. 

Wisby — a word derived from the old Norse ve 
(sanctuary) and by (town) — was no doubt a place of 
religious sacrifice in heathen times. At any rate, it was 
a notable trading-place and emporium as early as the 
Stone Age, and continued to enjoy its importance as such 
through the Bronze and Iron Ages, as is proved, inter alia, 
by the large number of Arabic, Anglo-Saxon,^ and other 
coins which have been found on the island. 

Gothland was subject to Sweden in 890, and earlier ; and in 1030 
was in all i|robability Christianized by St Olaf, king of Norway, 
when returning from his exile at Kieff. At that time it was one of 
the most important trading towns in the Baltic, and the chief dis- 
tributing centre of the Oriental commerce which came to £urop 
along the rivers of Russia. It became in the early years of the 
Hanseatic League, or about the middle of the 13th century, the 
chief dep6t for the produce of the eastern Baltic countries, includ- 
ing, iu a commcfoial sense, its daughter colony (11th century er 
earlier) of Novgorod the Great. Although Wisby was an inde- 
pendent member of the Hanseatic League, the influence of Liibeck 
was paramoimt in the city, and half her governing body were men 
of German descent. Indeed, Bjorkander endeavours to prove that 
the city was a German (Hanseatic) foundation, dating principally 
from the middle of the 12th century, and that down to the year 
1288 there were two town corporations, which became fused in the 
year just mentioned. However that may bo, the importance of 
Wisby In the sea trade of the North is conclusively attested by the 
famous code of maritime law which bears its name. This Water- 
recht daJt de KooplUde en de Sehippera genuiki hehben to Vishy (** sea- 
law which the merchants and seamen have made at Wisby **) was 
a compilation based upon the Lubeck code, the Ol^ron code, and the 
Amsterdam code, and was first printed in Iiow German in 1505, but 
in all probability had its origin about 1240, or not much later. By 
the middle of the 14th contury the reputation of tiie wealth of the 
city was so great that, according to an old ballad, ** the Gotlanders 
weighed out gold with stone wemhts and played with the choicest 
jewels. The swine ate out of silver troughs, and the women spun 
with distaffs of gold.” This fabled wealth was too strong a 
temptation for the ouer^tic Waldomar Atterdag of Denmark. In 
1361 he invaded the island, routed the defenders of Wisby under 
the city walls (a monolithic cross marks the site), and plundered 
the city. From this blow it never recovered, its decay being, how- 
ever, materially hel^wd by the fact that for the greater mrt of the 
next 150 years it was the stronghold of successive freebootera or 
sea-rovers — first, of the Hanseatic privateers called Vitalienbriidro 
or Viktualienbruder, who made it tneir stronghold during the last 
eight years of the 15 th century ; then of the Teutonic Knights, whose 
Grand Master drove out the “Victuals Brothers,” and kept the 
island until it was redeemed by Queen Margaret, the “ Bciniramis 
of the North. ” There too Erik XIII. (the Pomeranian), after being 
driven out of Denmark by Ins own subjects, establish^ himself in 
1437, and for a dozen years waged piracy upon Danes und Swedes 
alike. After him came Olaf and Ivar Tliott, two Danish lords, 
who down to the year 1487 terrorized the seas from their pirates' 
stronghold of Wisby. Lastly, the Danish admiral Siiron Norrby, 
the last supporter of Christian I. of Denmark, w'hen his master’s 
cause was lost, wa^d a guerilla war upon the Danish memhaut 
ships and others nrom the same convenient base. But this led 
to an expedition by the men of Lubeck, who partly destroyed the 
city in 1525. By the peace of Stettin (1570) Wisby was con- 
firmed to the Danish Crown, to which it had been ^ven by Queen 
Margaret. But at the peace of Brbmsebro in 1645 it was at length 
restored to Sweden. It was then, however, a mere wreck of its 
former self; its commercial supremacy and its prosperity had 
alike disappeared. Except for the three years 1676-79, when it 
was foroibly occupied by the Danes, and a few weeks in 1808, 
when the Russians land^ a force, the island has remained subject 
to the Swedish Crown. 

See Vitby och deaa Minnmndrken, by Hans Hilpebkand 
(Stockholm, 1802 et aoq.), and Till Wisby Stads JEleUta ffistoria, 


^ The Stockholm Royal Numismatic Collection contains no less than 
llfOOO pieces of Anglo-G^xon coinage found in Gothland, some of date 
901-924, but the bulk of a later date. 


by A. BjOukandrr (1898), where most of the literature dealing 
with the subject is mentioned ; but some of Bjbrkaudor's argu- 
ments require criticism. (j. t. Bk) 

WiSCOnslll|| one of tlie north central sUtes of 
the American Union. It had in 1890 a population of 
1,686,880, with a denrity of 30*98 to the square mile, 
and iu 1900 a population of 2,069,042, with a density of 
38 to the squai'e mile, the mte of increase during the 
decade being 22*2 per cent. In 1900, 1,067,562 were 
males and 1,001,480 were females; 1,553,071 were 
native-born and 515,971 (24*9 per cent.) were foreign- 
lK)rn ; 2,057,011 were white and 11,131 were coloured 
(2542 negroes, 217 Chinese and Japanese, and 8372 
Indians). Out of 570,715 adult males, 31,136 were 
illiterate (unable to write), of whom 23,956 were foreign- 
bom and 1294 were Indians. In 1900 there were 
forty incor])orated cities and villages with a i)Opulation 
of more than 2000 and less than 5000, fifteen of more than 
5000 and less than 10,000, and eighteen with more than 
10,000. The ten largtist cities in 1900 were Mil- 
waukee, 285,315; La Crosse, 28,895 ; Oshkosli, 28,284 ; 
Su|)erior, 31,091; llacine, 29,102; Shelioygan, 22,962; 
Eaii Claire, 17,517 ; Green Bay, 18,684 ; Madison, 
19,164; Marinette, 16,195. During the financial de- 
pression of 1893-97 there was a marked inovenieut from 
the cities to the cheap wild lands of northern Wisconsin, 
but since the latter year the cities, especially Milwaukee, 
have grown rapidly. In 1890 the urlm-n population 
(classing as such all persons in places of more than 4000 
inhabitants) comprised 30*9 j)er cent, of tlie total popula- 
tion ; in 1900 tlie percentage had risen to 34*5. 

Agriculture . — In 1900 there were 169,795 farms, of 
an average size of 117 acres. The total acreage of farms 
was 19,862,727, of which 8,615,755 acres were iinj)roved 
land. Of these farms 146,799 were cultivated by the 
owners, and 10,249 were occupied by cash tenants and 
12,747 by share tenants. Tlio total value of farm 
projierty was given $811,712,319, and the value of the 
farm products for the preceding year was $157,445,713. 
The produce was estiinated as follows : Wheat, 9,005,170 
bushels; Indian corn, 53,309,810; oats, 84,040,800; 
barley, 18,699,690 ; rye, 5,142,606 ; potatoes, 24,641,498 ; 
hay, 3,667,212; sorghum, 160,414 gallons; tobacco, 
45,500,480 5). Of cheese, 1,635,618 lb were ]»ro(luced, 
and of butter, 44,739,147 lb. Tliere wore on farms 
521,867 horses, 2,314,105 cattle, 1,675,453 sheep and 
lambs, and 2,014,631 swine. The dairy interest in the 
north as well as in the south has greatly developed, tJie 
northern counties from which tin? timlxir has l>ecii cut 
having been devotenl to agriculture. 

Manufactures, Railways, dire.— Large water-iK)wer8 are 
found, chiefly on the Fox, Wisconsin, and Chippewa 
rivers. The following table shows the condition of tlie 
manufacturing industries in 1 890 and 1 900 : — 

Per cent, 
of Increase. 


65*4 

341 

18*4 

36*0 

45*2 


The leading industries, with the values of their pro- 
ducts, are; lumber and timber, $57,634,816; flouring 
and grist mills, $26,327,942; foundries and machine- 
shops, $22 ,252,730; butter, cheese, and condensed milk 
factory product, $20,120,147; leather, $20,074,373; 
malt liquors, $19,394,709 ; wholesale slaughtering and 



1 1800. 

1000. 

Nuriilier of eatab- 
lishmonts . 
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meat-packing, $13,601,126 ; and wood pulp, $10|895,6f6. 
The tnining industry is gradually increasing in import- 
ance. In 1899 there were 6592 miles of rad way, vndued 
at $247,502,364. 

Administralion.—’Thb state sends ten representatives to Con- 
gress. Tlie Supreme Court is composed of a chief-justice and four 
associate justices ; there are seventeen judicial circuits, each with 
a judge ; and besides these are county and municipal judges and 
j^tioes of the peace. The state legislature meets biennially. 
The Wisconsin National Cuard numbered, in October 1900, 
three regiiiionts and a battalion of infantry, a troop of cavalry, 
and a battoiy. This force aggregates 2899 enlisted men and 191 
oiliccfs. 

value of all taxable property for 1890, os dc- 
tunnined by the state board of assessment, was os follows: — 
Personal pro{)erty, $122,041,082; real estate, $477,958,960; total 
assessed valuti of all proj)erty, $.')99,909,992. Taxes in 1896 wert) 
as follows; -Town, city, vill^e, and county taxes, $15,018,687 ; 
roads, bridges, poll-tax, Ac., $4,289,166. The total county, 
municifsil, and school district indeUiidness in 1890, less the sink- 
ing fund, was $8,14.5,189. The combined debt of Uie state, less 
tlie Hinking fund, was $10,440,580. The bonded indebtedrioss of 
towns, cities, villages, and school districts on Slst December 1895 
was $10,712,569. In July 1900 the several state banks had a 
combined capital of $6,417,725 and de^Kisits of $4.5,929,285. The 
private banks had resources aggregating $12,257,519. 

Charities and V(yrrectim,~-^\Q state supjiorta two hospitals for 
the insane ; in 1900 these contained 604 inmates, and there were 
3307 insane in county fisylums, gaols, and puorhousos. The school 
for the deaf has an averugti attendance of 175 ; school for blind, 
111; iiidiistriul school for boys, 324. The number of prisoneiu 
ill reformatories in 1900 was 946. The state board of control has 
charge of these institutions. 

Awmco/iVw. — The number of jiersoiis of school age in 1899-1900 
was 731,063. Of these 445,172 attended public schools, 4115 
normal seliools. In 1896 there were 27 colleges, academies, and 
seminaries, with a tobil of 3484 pupils. There were 394 private 
schools, with an attendance of 24,077. The number of free high 
seliools was 197. The school fund in 1898 amounted to $792,502. 
Tile State lltiiveraity at Madison liod in 1900 a total iiioomo of 
$126,663. In 1901-02 it hod in all dopartnieiitH, including a 
Burnnii'T session, an attendance of 2777. The number of teachers 
employed in common and high schools in 1900 was 13,063, and in 
private schools 1500. 

Libraries, —The State Historical Society at Madison, the capital, 
has 230,000 titles. Its beautiful new lireproof building was com- 
pleted in October 1900, It is of Bedford (Indiana) limestone, and 
is the finest building owned by the state. The university library, 
housed in the State Historical Society’s building, has 72,000 titles. 
The library of the Wisconsin Academy of Sciences, in the same 
building, has 12,000 titles. The state law libmry, in the state 
house, has 45,000 titles. 

Politics . — With the eooiiomic change of the lost lifteon years of 
the 19th century in Wisconsin has gone a decided iiolitical change. 
It is 110 longer an agriuultural state, hut a decided inanufacturmg 
and commercial stato. In the Presidential oloctiou of 1896, the 
succeeding Congressional election of 1898, and the Presidential 
election of 1900, Wisconsin was firmly in favour of tlie money 
jiolicy of the Republican party. The large (lerniau and Scandi- 
navian elements constitute important conservative factors in the 
state politics. j, t.) 

Wisemani Nicholas Patrick Stephen 

(1802-1865), English cardinal, was botn at Seville 
2nd August 1802, the child of Anglo-Irish jmrents 
recently settled in Spain for business purposes. On 
his father’s death in 1805 he was brought to Waterford, 
and in 1810 he was sent to Ushaw College, near Durham, 
where ho was educated until the age of sixteen, when 
ho ])roci^eded to the English College in Home, re-oi)ened 
in 1818 after having lieen closed by the Revolution 
for twenty years. Ho graduated doctor of theology 
with distinction in 1825, and was ordained priest in 
the following year. He was appointed vice-rector of the 
English (vollogo in 1827, and rector in 1828, when not 
yet twenty-six years of age. This office he held until 
1840. From the first a devoted student and antiquary, 
he devoted much time to the examination of Oriental 
MSS. in the Vatican library, and a first volume, entitled 
Horce Syriacas, published in 1827, gave promise of a great 
scholar. Leo XIL appointed him curator of the Arabic 


MSS. in the Vatican, and professor of Oriental languages 
in the Roman University. At this date he had dotft 
relations, personal and by correspondence, with Mai, 
Bunsen, Burgess (bishop of Salisbury), Tholuck, and Kluge. 
His student life was, however, broken by the Pope^s com- 
mand to preach to the English in Rome; and a course of his 
lectures On the Gonnexim between Science and Revealed 
Religum^ though now necessarily out of date, deservedly 
attracted much attention, his general thesis being that 
whereas scientific teaching has repeatedly been thought 
to disprove Christian doctrine, further investigation has 
shown that a reconstruction is possible. He visited 
England in 1835-36, and delivered lectures on the 
principles and main doctrines of Roman CatlioHcism 
in the Sardinian Chapel, Lincoln’s Inn Fields, and 
in the church at Moorfields, now pulled down. Their 
effect s\as considerable ; and at Pusey’s request Newman 
reviewed them in the British Critic (December 1836), 
treating them for the most part with sympathy as a 
triumph over popular Protestantism. To another critic, 
who had taken occasion to point out the resemblance 
liotween Catholic and pagan ceremonies, Wiseman replied, 
boldly admitting the likeness, and maintaining that it 
could be shown equally well to exist between Christian 
and heathen doctrines. In 1836 he founded the Dublin 
lieview, partly to infuse into the lethargic English Catholics 
higher ideals of their own religion and some enthusiasm 
for the Papacy, and partly to enable him to deal with 
the progress of the Oxford Movement, in which he 
was keenly interested. At this date he was already 
distinguished as an accomplished scholar and critic, 
able to converse fluently in half-a-dozen language's, 
and well informed on most questions of scientific, artistic, 
or antiquarian interest. In the winter of 1838 he was 
visited in Rome by Macaulay, Manning, and Gladstone. 
An article by him on the Donatist schism ap[)caring in 
the Dublin Review in July 1839 made a great impression 
in Oxford, Newman and others seeing the force of the 
analogy lietween Donatists and Anglicans. Some words 
he quoted from St Augustine influenced Newman pro- 
foundly : “ Quapropter securus judicat orbis terrarum 
bonus non esse qui se dividunt ab orbe terrarum.” And 
preaching at the opening of St Mary’s church, Derby, in 
the same year, he anticipated Newman’s argument on reli- 
gious development, published six years later. In 1840 he 
was consecrated bishop, and sent to England as coadjutor 
to Bishop Walsh, vic^-apostolic of the Central district, 
and was also appoints president of Oscott College near 
Birmingham. Although he had not the gifts requisite 
to make a successful college head, he was beloved by the 
students, and Oscott under his presidency became a 
centre for English Catholics, where he was also visited by 
many distinguished men, including foreigners and non- 
Catholics. The Oxford converts (1845 and later) added 
considerably to Wiseman’s responsibilities, as many of 
them found themselves wholly without means, while the 
old Catholic body looked on the new-comerb with distrust. 
It was by his advice that Newman and his companions 
spent some time in Rome before undertaking clerical 
work in England. Shortly after the accession of Pius 
IX. Wiseman was appointed temporarily vicar-apostolic 
of the London district^ the appointment becoming per- 
manent in February 1849. On his arrival from Rome in 
1847 he acted as informal diplomatic envoy from the 
Pope, to ascertain from the Government what support 
England was likely to give in carrying out the liberal 
policy with which Pius inaugurati^ his reign. In 
response Lord Minto was sent to Rome as an authentic 
organ of the British Government,” but the policy in 
question proved abortive. Residing in London in Golden 



WISEMAN 


863 


Square, Wiseman threw himself into his now duties with 
nsany-sided aitivity, working especially for the reclama- 
tion of Catholic criminals and for the restoration of the 
lapsed poor to the practice of their religion. He was 
zealous for the establishment of religious communities, 
both of men and women, and for the holding of retreats 
and missions. He preached (4th July 1848) at the 
opening of St George’s, Southwark, an occasion unique 
in England since the Information, 14 bishops and 240 
priests being present, and six religious orders of men 
being represented. The progress of Catholicism was 
undeniable, but yet ' Wiseman found himself steadily 
opposed by a minority among his own clergy, who dis- 
liked his Ultramontane ideas, his **Eomanizing and in- 
novating zeal,” especially in 
regard to the introduction 
of sacred images into the 
churches and the use of de- 
votions to the Blessed Virgin 
and the Blessed Sacrament, 
liitherto unknown among 
English Catholics. In July 
18e50 he heard of the Pope’s 
intention to create him a 
cardinal, and hi took this 
to mean that ho was to 
be t»ermanently recalled to 
Romo. But on his arrival 
there he ascertained that a 
part of the Pope’s plan for 
restoring a diocesan hier- 
archy in England was that 
he himself should return to 
England as Cardinal and 
Archbishop of Westminster. 

The Papal brief establish- 
ing the hierarchy was dated 
29th September 1850, and 
on 7th October * Wiseman 
wrote a pastoral, dated 
“ from out of the Flaminian 
Gate ” — a form diplomati- 
cally correct, but of bom- 
bastic tone ’ for Protestant 
ears — iu which ho spoke 
enthusiastically, if also a 
little pompously, of the “ re- 
storation of Catholic Eng- 
land to its orbit in the 
ecclesiastical firmament.” Wiseman travelled slowly 
to England, round by Vienna ; and when he reached 
Loudon (11th November) the whole country was ablaze 
with indignation at the “Pajml aggression,” which 
was misunderstood to imply a new and unjustifiable 
claim to territorial rule. Some indeed feared that 


date Wiseman’s dream of the rapid conversion of England 
to tile ancient faith seemed not incapable of realization. 
But many difficulties with his own people shortly beset 
his path, due largely to tiie suspicious aroused by his 
evident preference for the ardent Roman zeal of the 
converts, and especially of Manning, to the dull and 
cautious formalism of the old Catholics. The year 1854 
was marked by his presence in Rome at the definition of 
the dogma of the immaculate conception of the Blessed 
Virgin (8th December), and by the publication of his 
historical romance, FaUola, a talc of the Church of the 
Catacombs, which had a very wide circulation and was 
translated into bm languagt's. In 1855 Wiseman apjJied 
for a coadjutor, and George Errington, bishop of Plymouth, 

his friend since Iw^yluKid, 
was appointed, with the 
title of Archbishoj) of I’re- 
bizond. Two years later 
Manning was a])pointi*(l ]>y 
the Po)>e Provost of West- 
minster, and ho esbiblished 
in Bayswater his iMunmunity 
of the “ Oblates of St 
(Charles”; and all Wise- 
man’s later yea i s were, 
darkened by Errington’s 
conscientious but imj)la(*al>le 
hostility to Manning, and 
to himself in so far as lie 
was supposed to Ui acting 
under Manning’s influence. 
The story of thi‘ estrange- 
ment, which was largely a 
matter of temperament, is 
fully told in Ward’s bio- 
graphy. Ultimately, in July 
1860, Errington w’as de- 
prived by the PojH‘. of his 
coadjutorship with right of 
succession, and he ri'tired to 
Prior Park, near Bath, wIutc 
he died iu 1880. In the 
summer of 1858 Wiseman 
paid a visit to Ireland, 
where, as a cardinal of 
Irish race, he was re.eeivi*d 
with enthusiasm. His 
s]>eoches, sermons, ami 
lectim^s, di'livered during 
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his tour, were printed in a volume of 400 i>ages, aiici 
show an extraordinary power of rising to the occasion 
and of speaking with symjiathy and tact. Wiseman 
was able to use? considerable influeucA*. witli English 
})oliticians, partly Ijecausc in his day English (Jatholics 
were wavering in their liistorical allegiance to the 
his life was endangered by the violence of popular i Liberal party. As the director of votes thus d.mht- 
feeling. But Wiseman displayed calmness and courage, | ful, he was m a positioii to swure concosMoiis that 
anH Tn admirable Afmeal to ! bettered the position of Catholics m regard to psT 

schools, reformatories and workhouses, and in tlio status 
of their army chajdains. In 1863, addressing the 
Catholic Congress at Malines, he stated that since 1830 
the number of priests in England had increased from 434 
to 1242, and of convents of women from 16 to 162, while 
there were 55 religious houses of men in 1863 and none 
in 1830. The last two years of his life were troubled by 
illness and by controversies in which ho found himself, 
under Manning’s influence, comjielled to adopt a jxilicy 
less liberal than that which had l^een his in earlier years. 
Thus he had to condemn the Association for the Pro- 
motion of the Unity of Christendom, with which he had 


and immediately penned an admirable Ajppml to fAe 
Engluh Feople (a pamphlet of over 30 l^^s), in 
which he explained the nature of the Pope’s action, and 
argued that the admitted principle of toleration included 
leave to establish a diocesan hierarchy ; and in his con- 
cluding paragraphs he effectively contrasted that dominion 
over Westminster, which he was taunted with claiming, 
with his duties towards the poor Catholics resident there, 
with which alone he was really concerned. A course of 
lectures at St George’s, Southwark, further moderated 
the storm. In July 1852 he presided at Oscott over the 
first Provincial Synod of Westminster, at which Newman 
preached his sermon on the “Second Spring”; and at this 
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shown some sympathy in its inception in 1857 ; and to 
forbid Catholic parents to send their sons to Oxford or 
Cambridge, though at an earlier date he had ho|)ed (with 
Newman) that at Oxford at least a college or hall might 
be assigned to them. But in other respects his last years 
were cheered by marks of general regard and admiration, 
in which non-Catholics joined ; and after his death (16th 
February 1865) there was an extraordinary demonstration 
of iK)pular resficct as his body was taken from St Mary's, 
Moorhelds, to the cemetery at Kensal Green, where it was 
intended that it should rest only until a more fitting 
place could be found in a Roman Catholic cathedral 
church of Westminster. 

WiHoman was undoubtedly an eminent Eualishman, and one of 
tho moat learned men of hie time. He waa the friend and corre- 
spondent of many foreigners of distinction, among whom may be 
named I)(illingor, Lamennais, Montalembert, and Napoleon 111. As 
a writer ho was apt to be tumd and prolix, and there was a some- 
what un-English element of ostentation in his manner. But his 
accomplishments and ability were such as would have secured for 
him influence and prominence in any age of the Church ; and 
besides beiutf highly gifted intellectually and morally, he was 
marked by those specially human qualities whioh command the 
interest of all students of life and character. He combined with 
the principles known as Ultramontane no little liberality of view 
in matters occlesiastioal. He insisted on a poetical iiitei-pretation 
of tho Charoh*s liturgy ; and while strenuously maintaining her 
Divine oommissioii to toaoh faith and morals, he regarded the 
Church as in other i^snocts a learner ; and he odvoca^ a policy 
of conciliation with the world, and an alliance with the best 
tendencies of oontomjMjraiT thought. It was, in his jud^ont, 

S uite in accordance with the genius of the Catholic' Churdi that 
lie. should coiitiiiuously assimilate all that -ns' worthy in the 
eivilization around. 

' The iLuthurity for his life is the exoeljpnt biography by Wilfrid 
Ward, T/ie Life and Times of Catifinal WUeman, 2 vole., 1897 ; 
jiflk and cheaper editiuq, 1900. (x. w. Hu.) 

Wish AWf a mining town and |)olice burgh of Lanark- 
shire, Scotland, 15 miles east-south-east of Glasgow by rail. 
It has important railway works, a sewing factory, and 
engineering works. A jmrish hall has been erected, and 
there are a town hall, a Victoria Hall, and a public |)ark. 
Gravitation waterworks have been constructed, and U large 
public .school with secondary department has beOn built, as 
well as an Episcopal church. Population (1891), 15,252 ; 
(1901), 20,869. ^ . 

Wislicanus, Johannes (1835 ), German 

chemist, was born on the 26th of Juno 1835 at Kloin- 
Eichstedt, in Thuringia. In 1865 he became jJofessor of 
chemistry at Ziirich University, and in 1870 also at tho 
polytechnic of that town; in 1872 he was appointed to 
the ordinary chair of chemistry at Wurzburg, and in 
1885 he took up the same post at Leipzig. As an original 
investigator he has devoted himself almost exclusively to ■ 
organic chemistry, and especially to stereochemistry. His 
work on the lactic acids cleared up many diificulties con- 
cerning the combination of acid and alcoholic properties 
in o.vy-acids in general, and resulted in the discovery of 
two substances differing in physical properties though 
possessing a structure of proved chemical identity. To 
this phenomenon, then noticed for the first time, he gave 
thp.name of geometrical isomerism. So far back as 1869, 
before the publication of the doctrine of van 't Hoff and 
Le Bel, he expressed the opinion that the ordinary consti- 
tutional formulas did not afford an adequate explanation 
of certain carbon compounds, and suggested that account 
must l)e taken of the verschiedene J^ictenmg ihrer A tome 
t/n Raume. Later (see Die rdumiiche Anordnwig der 
Atome in organiechen MolekUlm, 1887) he extendi the 
application of the van 't Hoff-Le Bel theory, believing 
that it, together with tiho supposition that there are 
“specially directed forces, the affinity-energies,” which 
control the spatial relations of atoms towards eadi other, 
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afforded a method by which the spatialjlpangement of 
atoms in particular cases may be ascertS^lj^ hj experi- 
ment. Wislicenus is also known for his^work on aceto- 
acetic ether and its application as a syntibetical agent. He 
was awarded the Davy medal by Royal ^>ciety in 
1898. 

Wlsmarp a town and seaport of Germany, giand- 
duchy of MecUenburg-Schwerin, on a bay of the Baltic, 
20 miles by rail north of Schwerin. The town hall (rebuilt 
in 1819) contains a collection (1896) of pictures. St 
George’s church was restored in 1887--88. Wismar has 
an industrial school and a school of navigation. The port 
is accessible to vessels drawing 17 feet, and in 1899 was 
cleared by 875 vessels of 120,841 tons engaged in foreign 
trade. Population (1885), 16,797 ; (1900), 19,758. 

WKkOWltC (Czech, Vitkovic), a mining village in 
eastern Moravia, in the district of Mfthrisch-Ostrau. Over 
10,000 hands are employed in the coal-mines and iron- 
works. The bulk of the population (10,294 in 1890, 
19,128 in 1900) is German, Witkowitz and its environs 
constituting a small German enclave. 

WItneyp market town and urban district, Oxford- 
shire, England, in the Woodstock parli..m6ntary division 
of the county, 11 miles west by north of Oxford by rail. 
The urban district was extended in 1898 to include portions 
of the scattered villages of Hailey and Curbridge. The 
blanket-making was in 1710 of such importance that the 
weavers of the town and neighbourhood were then incor- 
porated by royal charter. In 1899 the industry employed 
250 looms and between 700 and 800 hands, and the 
production was larger than at aify previous time. Gloves 
and other woollen goods are also made. Population 
(1891), 3731 ; (1901), 3574. ^ ; 

Wltta, Jullevlteh (1849- -— ), Rus- 

sian Minister of Fmance, was bom in 1849 at Tifiis, where 
his father (of German extraction) was a member of the 
Vice-regal Council of the Caucasus. His mother was a lady 
of the Fadeyef- family, by whom he was brought up as a 
member of the Eastern Orthodox Church and thoroughly 
imbued with nationalist feeling in the Russian sense 
of the term. After completing his . studies at Odessa* 
University, in the faculty of mathematics ana physiqal 
science, and devoting some time to journalism m close 
relations with the Slavophils and M. Katkoff, ho entered 
in 1877 the service of the Odessa State Railway, and so 
distinguished himself in tho transport operations necessi- 
tated by tho Turkish campaign of 1877-78, that he was soon 
afterwards ap{>ointed general traffic manager of the South- 
; Western Railway of Russia and member ai an Imperial 
commission which had to study tSe whole question of 
railway constmetion and management throughout the 
empire. His speciality was an intimate acquaintance 
with the problem of railway rates in connexion with the 
general economic development of the country, and in 1883 
he published a work on the subject which attracted some 
attention in tho official world. Among those who had 
discovered his exceptional ability in matters of that kind 
was M. Vishnegrs^ki, Minister of Finance, who ap- 
l)ointed him head of the railway department in the financt* 
ministry. In 1892 he was prompted to be Minister of 
Ways of Communication, and in tlie following year, on the 
retirement of M. Yishnegradski, he succeed^ his patron 
as Minister of Finance. In this important post he dis- 
played extraordinary activity, and applied praeticidly 
many of the principles of the German economist, Friedrich 
List, of whom he had long been an ardent disciple. 
Following the teachings iff his master, who had advocated, 
in opposition to the cosmopolitan principles of Adam 
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Smith, a gemimely national system of |)o]itical economy, 
19 b sought ^develop home industries by means of 
moderate p^tection and the introduction of foreign 
capital for industrial purposes. At the same time he 
succeeded by drastic measures in putting a stop to the 
great fluctuations in the Talue of the paper currency and 
in resuming specie payments. The raijid extension of 
the railway system was also largely due to his energy 
and flnancial ingenuity, and he embarked on a crusade 
against the evils of drunkenness by organizing a Govern- 
ment monopoly for the sale of alcohol. In the region of 
foreign policy he greatly contributed to the extension of 
Russian influence in northern China and Persia. Natu- 
rally of a combative temi>erament, and endowed with a 
persevering tenacity rare among his countrymen, he 
struggled for what he considered the liberation of his 
country from the economic bondage of foreign nations. 
Germany was, in his opinion, &e neighbour whose 
aggressive tendencies had to be specially resisted. Ho 
was therefore not at all persona grata in Berlin, but 
the German Imi)erial authorities learned by experience 
that ho was an opponent to be respected, who understood 
thoroughly the interests of his country, who was ready to 
assume heavy responsibilities, who was not to be intimi- 
dated, and who ‘^as quite capable of adopting if necessary 
a vigorous policy of reprisal^. 

Wittanberffp a town of Prussia, province of 
Saxony, on the right bank of the Elbe, 59 miles by rail 
south-west of Berlin. The castle church was restored in 
1885-92 ; in front of it stands a bronze statue of the 
Emperor Frederick 111^0894). The industries of the 
town include cloth andlRnior textiles, flower-cultivation, 
brewing, and distilling. Population (1885), 13,865 ; 
(1900), 18,333. 

Wittenberare, a town of Prussia, on the Elbe, 
near the influx of the Stepenitz into that river, 54 miles 
north-north-west of Brandenburg by rail, in the circle of 
Westprignitz, government district of Potsdam. The bridge 
here spanning the Elbe, 5300 feet long, was built in 1851 
at a cost of £237,500. There are wool, cloth, shoddy, 
and oil factories, brickyards, shipping, and transport trade. 
Population (1890), 12,587; (1900), 16,258. 

VtrKkngau (Czech, mboTi), the chief town of a 
government district in southern Bohemia, Austria, 14 
miles E. by N, of Budweis. It is situated on the Gold- 
bach, a small tributary of the Luschnitz, in a marshy 
district. The parish church is a Gothic edifice of the 
14th century, with fine cloisters; and the Schwarztui- 
berg ch&teatu dating from the 15th century, is rejmU*d 
to contain the mqst extensive and valuable archives 
in Bohemia. The artificial cultivation of fish, now 
chiefly carp, in the numerous jionds that surround the 
town is the most interesting feature of its industry, 
and dates from the 14th century. Several of these have 
latterly been drained and converted into meadows, or 
utilized as arable land, while others are alternately used 
for both purposes. The industry further comprises the 
manufacture of beer, bricks and tiles, turpentine, and the 
products of the steam rolling-mills and saw-mills. Popu- 
lation (1890), 6421 ; (1900), 5467, mostly CzocL 

Woblirily a city of Middlesex county, Massachu- 
setts, U.S.A., 10 miles north-west of Boston, in the 
north-eastern part of the state. It contains an area of 
14 square miles, and is divided into seven wards. The 
closely-built urban part is irregularly laid out, and 
has an excellent water-supply from Horn Pond. It 
has a fine public library, containing over 40,000 volumes, 
besides artistic and antiquarian collections. The city is 


traversed by the Boston and Maine Railroad, and has 
extensive manufactures of leather and boots and shoes. 
It received a city charter in 1888. Population (1890), 
13,499 ; (1900), 14,254, of whom 3840 were foreign-born 
and 261 negroes. 

Wokinffp a town in the Chertsey parliamentary 
division of Surrey, England, 24 miles south-west of London 
by rail. The river Wey and the Basingstoke canal pass 
through the parish. St Peter’s church dates from the 13th 
century. Modern structures include a public hall, an 
Oriental institute (in the building erected for the Royal 
Dramatic College, containing a museum of Eastern an- 
tiquities, a mosque, and residences for Orientals), Suney 
county asylum, a female convict prison, barracks, St Peter’s 
Memorial Homo, and two cottage hospitals. At Woking 
is Brookwood cemetery, belonging to the London Necro- 
{K)lis Company, with a crematorium containing a chapel. 
Area of civil parish (an urban district), 8889 acres. Popu- 
lation (1891), 9776; (1901), 16,222. 

Wokinflfhglllflp municipal borough (since 1885) 
and market town, Berkshire, England, in the Wokingham 
parliamentary division of the county, 14 miles south- 
west of Windsor, with a station on a branch of the 
South - Western Railway. Population (1891), 3254 ; 
(1901), 3551. 

Wolfi Joseph (1820-1899>, Anglo -German 
artist, the son of a German farmer, was born in 1820 
at Miinstermaifgld, on the river Moselle, in the Bhinp 
Province. In his l)oyhood ho was an assiduous student 
of bird and animal life, and showed a remarkable 
city as a draughtsman (Jf natural history subjects. 
powers were first recogfiizod bj^ Professor Schlegcl ierf 
the Leyden museum, who gave him emjfioyment as an 
illustrator. ^Tn 1848 he settled in London, where ho 
remained till his death on 20th April 1899. He made 
many drawings for the Zoological Society, and a very 
large number of illustrations for books on natural history 
and Sa travel in various countries; but he also won a 
considemble success as a painter. 

See A. n. Palmkk. The Life of Joseph Wolf, London, 1 895. 

. WolfenbUttelp a town of Germany, duchy of 
Brunswick, 7 miles by rail south of Brunswick. The 
Homan Catholic church of St Peter was burlt in 1889-91, 
and a syiagogue in 1893. There are also ducal archives 
and a Bismarck monument. The (djief industries include 
the making of machinery, iron-foundries, wood-turning, 
preserves factories, and gardening. Population (1885), 
13,453 ; (1900), 17,873. 

Wolirastp a sea]>ort town of the province of Pome- 
rania, Prussia, on the river Peeno, which separates it from 
the island of Usedorn, 30 miles by rail ejist of Greifs- 
wald. It has a trade in tinil»er, iron, granite (imports), 
and in wheat, cement, and chemicals (exj»orts); manu- 
factures cement, chemicals, woollop and silk embroidery, 
steel goods and machinery ; and has iron - foundries, 
granite working and ]>olishiiig, and amber working. It 
was formerly fortified, but endured great vicissitudes 
during the Thirty Years* War ; was captured by the Great 
Elector in 1675, by the Russians in 1713, and by the 
Swedes in 1715, Population (1890), 7880; (1900), 8251. 

Wollaston Land. See North-West Terri- 
tories. 

Wolsole/p Garnet Joseph Wolseleyp 

Viscount (1833 ), British field-marslial, eldest son 

of Major Garnet Joseph Wolseley of the King’s Own 
Borderers (25th Foot), was born at Golden Bridge, County 
Dublin, on the 4tii June 1833. Educated at Dublin, be 
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obtuned a cammiBsion as ensign in the 12th Foot in 
March 1852, and was transferred to the 80th Foot, with 
which he served in the second Burmese war. He was 
severely wounded on the 19th March 1853 in the attack 
of Donabyii, was mentioned in despatches, and received 
the war medal. Promoted to be lieutenant and invalided 
home, he exchanged into the 90th Light Infantry, then in 
Dublin. He accompanied the regiment to the Crimea, 
and landed at Balaklava in December 1854. He was 
selected to be an assistant engineer, and did duty with 
the Royal Engineers in the trenches before Sebastopol. 
He was jironioted to be captain in January 1855, after 
less than three years’ service, and served throughout the 
siege, was wounded at the Quarries on the 7th June, and 
again in the trenches on the 
30th August. After the 
fall of Sebastopol Wolseley 
was employed on the quarter- 
master - general’s staff, as- 
sisted in the embarkation of 
the troops and stores, and 
was one of the last to leave 
the Crimea in July 1856 
For his services he was 
twice mentioned in de- 
spatches, was noted for a 
brevet majority, revived the 
war medal with clasp, the 
5th class of the French 
Legion^ of Honour, the 5th 
class of the Turkish Mejidie, 
and the Turkish medal 
After six months’ duty vrith 
the 90th Foot at Alderdiot, 
lie went with it again, in 
March 1857, to join the 
expedition to China under 
Major-General the Hon. T. 

Ashburnham. Wolseley em- 
liarked in command of three 
companies in the transport 
Transit, which was wrecked 
in the Strait of Banka. 

Tlie troops were all saved, 
but with only their arms 
and a few rounds of ammu- 
nition, and were taken to 
Singapore, whence, on ac- 
count of the Indian Mutiny, 
they were des{>atchod with 
all haste to Calcutta. Wolseley distinguished himself at 
the relief of Lucknow under Sir Colin Campbell in 
November, and in the defence of the Alambagh position 
under Outram, taking part in the actions of the 22nd 
December 1857, the 12th and 16th January 1858, and 
the repulse of the gi^d attack of the 2l8t February. 
In March he served final siege and capture of 

Lucknow. He was then ap|)ointed deputy-assistant quarter- 
nwter-general on the staff of Sir Hoiie Grant’s Oudh 
division, and was engaged in all the operations of the 
campaign, including the actions of Bari, Sarsi, Nawab- 
gaqj, the capture of Faizabad, the passage of the Gumti, 
and the action of Sultanpur. In the autumn and winter 
of 1858 he took jmrt in the Baiswara, trans-Gogra, 
and trans-Kapti cainjiaigns, ending with the complete 
suppression of the rebellion. For his services he was 
fi^uently mentioned in despatches and, having received 
his Crimean majority in March 1858, was in April 1859 

S romoted to be lieutenant-colonel, and received the 
KuUny medal and clasp, Wolseley continued to serve 


on Sir Hope Grant’s staff in Oudh, and when Grant was 
nominated to the command of the British troops in tte 
Anglo-French expedition to China in 1860, accom- 
panied him as deputy-assistant quarAlil&ster-generaL 
He was present at the action at Sin-ho, the capture of 
Tang-ku, the storming of the Taku Forts, the occupation 
of Tientsin, the battle of Pa-le-cheau, and the entry into 
Peking. He assisted in the re-embarkation of the troops 
before the winter set in. He was mentioned in de- 
spatches, and for his services received the medal and two 
claspa On his return homo he published tlie Narrative 
of ike War with China in 1860, 

In November 1861 Wolseley was one of the special 
service officers sent to Canada to make arrangements for 

the reception of troops in 
case of war with the United 
States in connexion with the 
mail steamer Trent incident, 
and when the matter was 
amicably settled he remained 
on the headquarters staff in 
Canada as assistant quarter- 
master-general. In 1865 he 
became a brevet colonel, was 
actively enlployed the fol- 
lowing year in connexion with 
the Fenian raids from the 
United States, and in 1867 
was appointed deputy quar- 
termaster-general in Canada. 
In 1869 his SoldierB^ Pocket 
Booh for Field Service was 
published, and has since run 
through many editions. In 
1870 he successfully com- 
manded the Red River ex- 
pedition to put down a rising 
under Louis Riel at Fort 
Garry, now the city of 
Winnipeg, the capital of 
Manitoba, then an outpost 
in the wilderness, which 
could only be reached 
through a network of rivers 
and lakes extending for 600 
miles from Lake Superior, 
traversed only by Indians, 
and where no supplies were 
obtainable. The admirable 
arrangements made and the 
careful organization of the transport reflected great credit 
on the commander, who on his return home was made 
KC.M.G. and C.B. 

Appointed assistant adjutant-general at the War Office 
in 1871, he worked hard in furthering Mr Cardwell’s 
schemes of army reform, was a member of the Localization 
Committee, and a keen advocate of i^ori service, territorial 
regiments, and linked battalions. From this time till he 
became commander-in-chief Wolseley was the prime mover 
and the deciding influence in practically all the steps taken 
at the War Office for promoting the efficiency of the army 
under the altered conditions of the day. In 1873 he 
commanded the expedition to Ai^nti, and, having made 
all his arrangements at the Gold Coast before the arrival 
of the white troops in January 1874, was able to com- 
plete the campaign in two months, and re-embark them 
for home before the unhealthy season began. This 
was the campaign which made his name a household 
word in England. He fought the battle of Amoa- 
ful on the 3l8t January, and, after five days’ fightingy 
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Viscount Wolseley. 

{Fnm a photograph hy XUioit and Pry, London,) 
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ending with, the battle of Ordaheu, entered Kuinaei, 
ii/hidb he burned. He received the thanks of both Houses 
of Parliament f*nd a grant of £25,000, was promoted to 
be major-geumf for distinguished service in the held, 
receiv^ the medal and clasp, and was made G.C.M.G. 
and K.C.B. The freedom of the City of London was 
conferred upon him with a sword of honour, and he was 
made honorary D.C.L. of Oxford and LL.D. of Cam- 
bridge Universities. On his return home he was apjiointed 
inspector-general of auxiliary forces, but had not held 
the post for a year when he was sent on a mission to 
Natal as administrator and general commanding. In 
November 1876 he accepted a seat on the Council 
of India, from which in 1878, liaving been promoted 
lieutenant-general, he went as High Commissioner to the 
newly-acquired possession of Cyprus, and in the following 
year to South Africa to sujiersede Lord Chelmsford in 
command of the forces in the Zulu war, and as Governor 
and High Commissioner of South-East Africa. But the 
Zulu war was practically over, and after effecting a settle- 
ment and seizing a Kaffir chief, Sokukuni, wlio had ^ven 
trouble, he returned home in 1880 and was appointed 
quartermaster - general to the forces. For his services 
in South Africa he received the Zulu medal with clasp, 
and was made d.C.B. 

In 1882 he was appointed adjutant-general to the 
forces, and in August of that year was given the com- 
mand of the British forces in Egypt to suppress the re- 
bellion of Arabi Pasha. Having seized the Suez Canal, 
he disembarked his tr(X)ps at Ismailia, and after a very 
short and brilliant campaign comidetely defeated Arabi 
Pasha at Tel-el-Kebir, and suppressed the ndiellion. For 
his services he received the thanks of Parliament, the 
medal with clasp, the bronze star, was promoted general 
for distinguished service in the field, raised to the ixserage 
as Baron Wolseley of Cairo and Wolseley, and rccjeivcd 
from the Khedive the 1st class of the order of the 
Osmanieh. In 1884 he was again called away from his 
duties as adjutant-general to command the Nile exjKjdition 
for the relief of General Gordon and the besieged garrison 
of Khartum, The exi)edition arrived too late: Khar- 
turn had fallen, and Gordon was dead i and in the spring 
of 1885 complications with liussia over the Pcnjdeh 
incident occurred, and the withdrawal of the exjHjdition 
followed. For his services he received two clasps to 
his Egyptian medal, the thanks of Parliament, and was 
created a viscount and a Knight of St Patrick. He con- 
tinued at ^e War Office as adjutant-general to tlie forces 
until 1890, when he was given the command in Ireland. 
He was promoted to be field -marshal in 1894, and was 
nominated colonel of the Royal Horse Guards in 1895, 
in which year he was a{»pointed by the Unionist Govern- 
ment to succeed the Duke of Cambridge as commander- 
in-chief of the forces. This was the jposition to which 
his great experience in the field and his previous signal 
success at the War Office itself had fully entitled him, 
TTia powers were, however, limited by a new Order in 
Counc^ and after holding the appointment for over five 
years, he handed over the command -in -chief to Earl 
Roberts at the commencement of 1901. The fact that 
the unexpectedly large force required for South Africa 
was mainly furnished by means of the system of reserves 
which Lord Wolseley had originat^ was in itself a high 
tribute to his foresight and sagacity; but the new con- 
ditions at the War Office had never been to his liking, 
and on being released from responsibility he brougl^ 
the whole subject before the House of i^rds in a sj^ch 
which resulted in some remarkable disclosures. 
Wolseley had been appointed colonel-in-chief of the 
Iridi Regiment in 1898, and in 1901 was made gold-stick 


in waiting. He married in 1867 Louisa, daughter of 
Mr A. Erskine, his only child, Frances, being heiress to 
the viscountey under special remainder. A frequent 
contributor to periodicals, he has also published The 
Decline and Fall of Napoleon (1895) and l^he Life of 
John Churchill y Duke of Marlborough^ to the Accession 
of Queen Anne (1894). 

Wolverhamptoili a municipal, parliamentary, 
and, since 1888, county borough of Staffordshire, England, 
125 miles north-west of London by rail. Modern institu- 
tions include a higher-grade, board and national scbeols, 
a nursing institution, a theatre, and west and east end 
(1895) parks. In 1891, 1401 persons were engaged in the 
making of machines and tools; 4153 in iron and steel 
manufactures (turning out some 370,000 locks alone in a 
week); 1303 in tin and zinc manufactures; 643 in the 
making of bicycles and tricycles. There arc 2 daily news- 
papers. An industrial and art exhibition w»is held in 
1902. Area of municijml borough, 3625 acres. Popula- 
tion (1891), 82,662; (1901), 94,179. 

WombWOlIf a township, urban district, and parish, 
in the Barnsley parliamentary division of the West Riding 
of Yorkshire, England, 4^ miles south-east of Barnsley by 
rail The ancient church of St Mary's has been replaced 
by a modern building erected in 1896, Population (1891), 
10,942; (1901), 13,252. 

WOITIOn> — Remarkable changes affected the lives 
and work of women in the second half of the 19th century. 
The industrial, religious, educational, and philanthropic 
work of women increased out of all proportion compared 
with what was done before that period, and it is desirable 
not only to know what has l>een accomplished, but to 
have also some knowledge of the agencies that have l)een 
instrumental in carrying it out. There is no complete 
history of the movoiiient, though tlioro is ample fra^nent- 
ary information on certain .subjects. The larger objects of 
women's work ha ' 0 occu])ied the attention of the public, 
while many of the equally useful but smaller objects 
attained arc unknown. 

Before the accession of Queen Victoria there was no 
systematic education for English women, but as the first 
half of the 19th century drew to a close, broader 
views began to be held on the subject, while 
the humanitarian inovemont, as well as the rapidly- 
increasing numlKjr of women, helped to jmt their edu^ 
tion on a sounder basis. It became more thorough ; its 
methods were better calculated U) stimulate intellec^tual 
power ; and the conviction that it was neither good, nor 
politic, for women to remain intellectually in their former 
state of ignorance, was gradually accepted by every one. 
The movement owed much to Frederick Denison Maurice. 
He was its juonecr; and Queen's Collt'ge, which he 
founded, was the first to give a wider scop, to the 
training of its scholars. Out of its teaching, and that of 
its professors (including Charles Kingsley), grew nearly 
all the educational advantages iifckh women enjoy to-day ; 
and to the women who were trained at Queen’s College 
we owe some of the best teaching in England. Bedford 
CoUegii, Cheltenham College, the North London Collegiate 
School for Girls, the Girls' Public Day Sch(|ol Company's 
schools, are some of those which sprang into life in different 
T)arts of England, and were filled, as rapidly as they were 
opned, by the girls of the middle and professional classes. 
From their teaching came the final stage which gave 
women the same academic advantages as men. Somerville 
College and Lady Margaret Hall at Oxford, Girton and 
Newnham Colleges at Cambridge, Westfield College in 
London, St Hilda's College, St Hugh’s Hall, Hollowy 
College, Owens College, the Manchester and Birmingham 
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and Victoria Universities, and other colleges for v^men in 
all parts of the United Kingdom, are some of the later but 
equally successful results of the movement. The necessity 
for testing the quality of the education of women, however, 
soon began to Ijc felt. The University of Cambridge was 
the first to institute a special examination for women over 
eighteen, and its example was followed by Oxford ; but 
while London, Dublin, Victoria^ Edinburgh, Glasgow, and 
St Andrews Universities now grant degrees, Oxford and 
Cambridge do not. Women, however, may point with 
justifiable pride to the fact that within a very few years 
of their admission to university examinations they pro- 
vided both a senior classic and a senior wrangler. The 
tem|)orate, calm, earnest demeanour of women, both in 
the schools and in university life, has awakened admiration 
and respect from all ; while it is impossible to exaggerate 
the effect the woTiien’s educational movement has had on 
the community, for it has brought into existence a vast 
number of women as well educated as men. Anxious for 
employment, hard-working, persevering, and callable, they 
have invaded many professions, and hold their ground 
where a sound education is the foundation of success. 

The pioneers of female education spent their energies in 
developing their higher and more intellectual ideals, but 
the later years ojiened up other positions which 
their better education has enabled women to filL 
It is not possible for every woman to be a 
scholar, a jjrofessor, a doctor, a lawyer, or possibly to 
attain the highest ]) 08 itions in professions whore competi- 
tion with men is keen, but the development of women^s 
work has opened many other outlets for their energies. As 
members of school boards, factory insijecjtors, poor law 
guardians, sanitary insj)ectors, they have had ample scope 
for gratifying their ambition and energy. The work that 
has been done in factory insjiection by Mrs Tennant and 
her successors, and was initiated by Mrs Senior in the 
mutropolibin poor law scIichjIs, can scarcely be equalled for 
comprehensiveness and thoroughness, and their aiq3oint- 
ments liavo been followed by others equally successful. 
The Board of Trade in 1 893 ap[)ointed Miss Clara Collet 
as a labour corres[)ond(}nt of the Labour Dejmrtment of 
the Board of Trade, especially to collect statistics and 
watch over the interests of the women workers. At the 
Homo Ofiice tliore are seven factory inspectors who are 
women. The Local Government Board has three board- 
ing-ont inspectorships which are held by women. The 
Board of Education employs fifteen w^omon among its 
various departments, and in the office at Whitehall sixteen 
girls act as clerks. Four w'omen are employed in the 
General Post Office as lady superintendents. In England, 
Scotland, Wales, and Ireland women are serving in largo 
numbers on urban, district, and piarish councils, as well as 
on school lK)ards and boards of guardians. Thu London 
County Council employs about 135 women, and tow^n 
councils and county councils are yearly employing them 
in increasing numbers. 

There are a few' successful women architects now work- 
ing in England; a largo number of women travel for 
business firms; in decorative work, as silver- 
smiths, dentists, law copyists, proof-readers, and 
in jilan tracing, women have begun to work 
with success; while wo^-carviTig has become almost as 
recognized a career for them as that of typewriting and 
shorthand, in which an increasing numW are finding 
employment. Agriculture and gardening have op)ened up 
a new field of work, and, with it, kindred occupations. 
A large number of women are employed to give instruc- 
tion in dairy work in the United Kingdom, as well as in 
Canada; and the Horticultural College at Swanley in 
Kent is not only giving practical training in horticulture, 


but is sending out a large number of women, who are 
proving exceltent head gardeners on private properties, 
good market gardeners, and lecturers on horticulture and 
botany. The Warwick Hostel at Reading exists for the 
practical and scientific teaching of women in the lighter 
branches of agriculture, such as dairy work and poidtry 
keeping; and a special department has been opened for 
colonial training. A large number of students have 
availed themselves of the opportunity for studying thia 
branch of work, which is specuUly adapted for women. 
There are many women also engaged in scientific work 
and research in the United Kingdom and the colonies. Astro- 
nomy, bacteriology, botany, chemistry, geology, 
geograi)hy, j)hysics, physiology, mathematics, and 
zoology are some of the subjects in which they 
are working successfully, and a scientific woman specialist 
holds an appointment under the Board of Agriculture in 
Ireland. There is an examiner in physics to the Univer- 
sity of Dublin who is a woman, as well as over fifty 
women lecturers in various colleges and medical schools 
throughout the kingdom. A few women have found 
emplo 3 anent as curators and librarians of museums, and 
the demand for women to fill such posts is increasing. 

In literature women have more than held their own. 
It would be impossible to enumerate all, but there are 
some whose names are inseparably connected 
with social developments since 1 850, such as ^ 

Harriet Martineau, George Eliot, Elizabeth Barrett Brown- 
ing, Mrs Humphry Ward, and Mrs Jameson.' Harriet 
Martineau typified, more completely than any other woman, 
the modern phase of literary activity, being a novel writer, 
essayist, historian, and journalist. She entered into the 
routine everyday work of literature, and her writings 
perhaps represent, better than any others, the tone and 
feeling which characterize the women’s movement of 
to-day. The branch of literature in which women have 
been most prominent is that of fiction. The names of 
well-known women authors are but a small part of the 
large number who make a good income by their writings. 
Tliero are degrees in this as in other work, and many 
authors, whose works, though they do not rise to the 
highest standard, are in good demand at the libraries, 
have a large circulation, and always command an ajq)recia- 
tive public. A large quantity of second-rate fiction is 
written by women who have the power of pn^ducing 
pleasant, brightly- written, and readable stories. Journal- 
ism is, for the moment, the most fashionable profession 
for the literary woman, for women generally have a light 
touch, and can throw off readable, if sometimes super 
ficial, articles on any subject which is the iiitcsrcst oi 
the hour. The large increase of papers for women Ls 
largely accounted for by the importance which is attached 
to fashion in dress and other matters on which women 
can write with special knowledge, and which now occupy so* 
important a place in public interest that they cannot be dis- 
regarded. Nearly all the groat daily journals in the United 
Kingdom and in the colonies have women on their staffs, 
whose work principally consists in chronicling information 
which will interest their women readers. This work is 
lx>or and unimportant enough from a literary standpoint, 
but it is of sufficient importance to enable many women 
to make a good living. In the colonies and America the 
work of women, bo3i in fiction and in journalism, is 
increasing rapidly. In journalism they are pressing their 
male comiietitors very severely. Their command of lan- 
guage, vividness of expression and description, though not 
denoting a high standard of education or taste, happens 
to suit the popular fashion better than a more temperate 
and less highly-coloured style. The large numbers of 
women who live by writing must further increase with 
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the demand for cheap literature and the low rate at which 
they are paid for their work compared with men. 

The industrial development has increased the number of 
trades in which women are employed outside their homes. 
induutrtmi returns of people employed in factories 
workmad showed a total in 1898—99 of 472,587 women 
aombiam- engaged in textile factories, as against 290,797 
tiott. cotton factories the figures showed 

a slight increase in women and a decrease in men. In 
non-textile factories 368,634 women were employed and 
2,033,868 men, but the trades in which men are engaged 
include those of machinery, working in metals, and others 
in which women are unable to com|)ete. The wages paid 
to women are much lower than those paid to men, partly 
because their labour is worth less ; it is also difficult to 
-comj)are it, as in very few industries do they iK3rform the 
same work. The absence of a uniform rate of payment to 
women for the work similar to that done by men is partly 
due to their want of organization, lack of coTubination, and 
the few opportunities that they have of discussing their 
industrial condition. The principal reason is, however, to 
be found in the fact that a man adopts a profession, and 
bis to make his living and support a family on his earnings, 
while a woman is content to take unskilled work at lower 
wages, as the j^nysical effort is less and she has more inde- 
pendence. The domestic servants of England represented 
in 1891, 1,748,954, the largest industry in the kingdom ; 
but the numbers show a decrease owing to the growing 
epirit of indejiendence among women of all classes, and 
the facilities for getting employment where there is less 
restraint. The difficulty of getting good general servants 
has become a very serious question in domestic life, espe- 
cially in the rural districts. In towns the effect is already 
seen in the large number of flats, which are increasing 
every year, where fewer servants are required. Laundry 
work employs many women, and th(j extension of the 
Factory Acts to this industry has improved the conditions 
under which they work. The Home Oflico Koport of 1897 
gjive a total of 5223 women working in mines. The Shop 
Assistants* Union gave 750,000 as the number of people 
employed in shops, of which 60 ])er cent, were women and 
young ^)er8ons under eighteen yairs of ago ; and a large 
iiuml)er of women are cmjdoyed as barmaids and waitresses, 
but there ate no sbitistics as to their numbers. The stime 
reasons which cause the lower wages earned by women 
lead to their weakness in trade unions. The Iwsst organiza- 
tions are those whore they work with men and belong to 
the same unions. There are no accurate statistics as to 
the number of women unionists, but one return gives it 
as 122,047, of whom 108,982 are iu the textile trades, 
4315 in the clothing trades, 1200 in metal trades and 
the various other trades which employ women. 

The great Conservative political organization, the Prim- 
rose League, owes its success to women, who have adajiUd 
PoUil M ^ IK)litical exigencies of the i)eriod. The 
political interests of women have made them 
platform speakers, not only in political contests, but on 
all subjects in which they are interested. Women si)eak 
well, have good voices and address, they are generally 
voluble, and when keenly interested are often eloquent, 
and many a cause has gained largely by its feminine 
advocates. They speak with an enthusiasm, straightfor- 
wardness, and conviction which touch their hearers. 
The temperance movement, and that for the protection 
of women and children, as well as most of the humani- 
tarian questions of to-day, have some of their ablest advo- 
cates in women. Prol^bly no organization has in so 
short a time enrolled so large a numl)er of meml)ers as 
the Primrose League, for they amounted in 1902 to 
1,571,490, and were increasing yearly. The Women’s 
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Liberal Federation, a comparatively youthful body, has 
a large and important council, 447 branches, and 55,000 
members. There are also three or four other branches of 
the same organization, but tliere are no statistics forth- 
coming about them or their work. The Women’s Liberal 
Unionist Association, also a large and |K)worful political 
organization, came into existence at the period of the 
Home Eule agitation. The question of women’s suffrage 
has not advanced in the United Kingdom. There is an 
active and enthusiastic minority of the female community 
which attaches great importance to the question ; but the 
great majority of women in England are either iiidiflerent 
or opposed to any change in their i)olitical position. The 
question has not made any advance with either j)olitical 
party, the magnitude of such an addition to the elec- 
torate, and the uncertainty of the effect it would have, 
making lx)th i)arties unwdlling to adopt it; and while 
women show so much indifference on the subject, there 
is no reason to sui>pose that they arc in favour of having 
the suffrage extended to them. In New Zealand and in 
hk)uth and West Australia, on the other hand, the franchise 
has been granted to women ; in New South Wales the 
Government of 1902 brought in a Bill to enfranchise 
women, and in Victoria a Bill jiassed the Assembly in 
1896, 1898, 1899, and 1900, with an incrciascd majority 
every year, but was rejected by the Legislative Council. 

By the constitution of the Church of England laymen 
can take little part, officially, in its management, only one 
office — that of churchwarden — being open to 
them, though this is ecjually available to women. 

But in the great voluntary associations in con- 
nexion with Church work women have taken a recognized 
and undisputed place. Their assisbince has become a 
necessity to the welfare of the (flmreh, for in all the great 
branches of Church work and labour, both in Great Britam 
and in the colonies, they liave shown a devotion and 
capacity without which the Church would be in a less 
powerful pcjsition than she now occu])ies. There are about 
twelve parishes in England where women act as church- 
wardens. The Evangelical, and later the High Church, 
movements oj)oncd up another vocation and a widi.*r field 
of work for women at home*,, and provided, by means 
of religious communities, sisterhoods, and deaconesses, a 
career for those whose capacity for work, under jjrojier 
control and supervision, was infinite. It would be difficult 
to over-estimate the work of Mrs Sellon, Mrs M (nisei), the 
All Saints’ Sisterhood, the SisUns of the (Church, St Mary’s, 
Wantage, St John the Baptist at Cltuvtjr, or tlu^ IiImiuis of 
Miss Neale in connexiem with Mr Lowdiir’s voik at the 
London docks. The large centres of j)oi)ulatioii Iniar 
testimony to the work done by the sisterhoods in England, 
and by the deacone.sses, who rej>re8ent another scIkjoI of 
ndigious thought, without whoso lal)our many of the civi- 
lizing and humanizing movements which have rciolution- 
ized the scHiial life of England would not have existed. 
The religious work of the groat Dissenting bodies in Eng- 
land is as thorough and comprehensive as that of the 
(’hurch, and in missionary enterprise they have done splen- 
did service, esp(j(;ially for the London Missionary Society, 
which now sends out seventy female workers all over the 
world. Tlio Salvation Army is an organization which 
owes its success in a remarkable measure to the ministry 
of its women, and to Mrs Bramwell Booth Ix^longs the 
honour of having been the pioneer of one of the greatest 
opjiortunities women have h^ of exercising their influence 
in the cause of religion. Roman Catholic and Jewish 
women work as unceasingly for their faith ; and Roman ^ 
Catholic communities and sisterhoods have increased, while 
many women of high rank and great wealth among them 
have given up their position and riches to work in hospitals 
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and priaons. Long before the religious vocation of women 
had begun in England, they had thrown themselves with 
great enthusiasm into niissionary work. Some of the 
earliest and most devoted of English missionaries were 
women who, in Japan, China, In^, and Africa, devoted 
their lives to attempting to improve and evangelize the 
inhabitants of the countries to which they were sent. 
The Zenana missions were started under their auspices, 
and many women have lost their lives in their endeavours 
Uy benefit others in distant j)arts of the world. The lives 
of these missionaries were isolated and solitary ; but the 
mystery and sorrow which shadowed the women of the 
East appealed strongly to them, and no soldier ever died 
a nobler death than some of these pioneers of Christianity. 
The work they began has grown and flourished, as the 
innumerable societies for missionary work testify. There 
is no lack of workers ; as fresh territories come under the 
influence of Western civilization, there are women ready 
to step out of the ranks of the great army of Church 
workers to carry the message of Christianity to their 
inhabitants. 

It is impossible without statistics, of which there are 
none, to say how many women are engaged in missionary 
work, but the reports of the various societies, such as the 
London Missionary Society, the Zenana Medical Mission, 
the Presbyterian Missionary Society, the Moravian Mission, 
the Wesleyan Mission, show that there are hundreds 
belonging to each, as well as those belonging to smaller 
agencies, working in every continent. The religious organi- 
zation of Mildrnay Park, the Church guilds, the Anglican 
sisterhoods and deaconesses, as well as the largest re- 
ligious body of women devoted to religious and missionary 
work — the sisters of St Vincent do Paul, numbering 
40,000, who work all over the globe — cannot be over- 
looked in any article treating of the religious work of 
women. The social purity question, which has Iwcomo 
a distinct branch of religious work, was initiated and 
advocated almost wholly by women, notably Mrs Josephine 
Butler, and shows how strongly the religioiw feeling of 
the day has raised the standard of life and morality, 
and how earnestly women are striving to attain to their 
ideal. 

The philanthropic work of women, as apart from that 
of religion, is so vast that anything like a detailed narra- 
tive is impossible, but it may bo divided into a 
heads. The associations for j)rogres8 and 
^ social reform, such as the International Council 
of Women, “to promote unity, mutual under- 
standing, and trust between women workers of all nations,” 
which has numerous councils afliliated to it in the United 
States, the colonies, Germany, France, and many other 
countries, as well as branches in every largo town in 
England, and endless associations and societies which it 
is fostering and increasing, is one of the most important. 
The organizations which deal directly with the poorer 
classes in charitable and parish work (such as the Charity 
Organization Society), though not entirely woman^s work, 
are largely carried on by them. The women’s settlements 
also date from the year 1887, when the women’s colleges 
started their university settlement in south-east London. 
These settlements are now scattered over various districts 
in London, and are taking root in the large provincial 
towns. The lines on which settlement work is carried on 
are social, educational, remedial, and religious to a certain 
extent, but not distinct enough to class them as religious 
organizations. The influence for good that well-educated, 
^ devoted women, living among the poor, exercise is incal- 
culable, and the work done ij the various settlements is 
admirable. There are about twenty-eight settlements now 
existing in England, and one in India — ike missionaiy 


settlement for university women at Kamballa Hill, Bombav. 
Emigration work is largely in the hands of women in tne 
Uni^ Kingdom and in the colonies, where various organi- 
zations exist for the purpose of assisting women and girls 
who are sent out to Australia, Africa, and Canada. A 
certain number of homes for children and women, such as 
Dr Barnardo’s Homes, and the Church of England Home 
for Waifs and Strays, and the Colonial Training Home 
for Ladies, and the Lady Warwick Hostel give a training 
to women and girls to fit them for colonial life. The 
preventive agencies for the protection of girls and young 
women, and the Ladies’ Association for the care of Friendless 
Girls have branches all over the United Kingdom; the 
Reformatory and Refuge Union, the certified Reformatory 
and Industrial School for women and girls, and the large 
number of homes and centres of rescue work, such as 
the Church Penitentiary Association, the London Diocesan 
Council for preventive, penitentiary, and rescue work, and 
the National Vigilance Association, besides hundreds of 
kindred homes and centres, are all under the supervision 
and control of women. The number of homes, convales- 
cent homes, hospitals, and societies worked by women 
for women are multipl 3 nng every year, and a superficial 
glance at any list of charitable institutioT^s will bear testi- 
mony to the remarkable work that women are doing in 
helping others who have been unable to fight the battle 
of Hfe. There are three societies for the benefit of women 
too interesting and important to be overlooked — the Young 
Women’s Christian Association, the Girls’ Friendly Society, 
and the Metropolitan Association for Befriending Young 
Servants. They each owe their existence to the devoted 
work of three women — Lady Kinnaird, Mrs Nassau Senior, 
and Miss Townsend. The first was founded for the pur- 
|K)so of providing a homo and suitable lodgings for young 
women w^ho were engaged in business, who were left to 
spend their leisure alone, or in walking about the streets 
for want of somewhere else to go to; out of the small 
homes then started there are now, in London alone, fifty 
institutes, homos, and restaurants for their use. Educa- 
tional classes, libraries, gymnasiums, social evenings, read- 
ing rooms, give scope for every taste, and no girl in London 
need be at a loss where to live and spend her leisure. 
The ramifications of the association are endless : in London 
there are thirty thousand members, besides numbers all 
over the kingdom, where the work is* also carried on. 
The society has spread to America and Canada, and tho 
International Committee of the United States and Canada, 
has 355 associations and 26,000 members. In Gennany, 
and every country in Europe but Russia, in South America, 
Africa, Australia, India, the West Indies, Japan, and 
C^hina there are associations in co-operation with it, and 
a large and success "il one in Cape IWn, besides others 
at Durban, Johannesburg, and in BasutolaT'.d. The 
Y.W.C.A., which has its headquarters in London at 
17 Old Cavendish Street, now possesses a membership 
of five hundred thousand women, scattered all over the 
world. The Metropolitan Association for Befriending 
Young Servants, the work of Miss Frances Power Cobbe, 
Mrs Senior, and Miss Elliott, was founded for the purpose 
of looking after young girls placed in service from the 
parish or i>au}>er schools. It now numbers 8000 members 
in London alone and 1000 lady visitors. The Girls’ 
Friendly Society, which befriends only virtuous girls, is 
perhaps the largest society of its kind, as it shows a total 
in England and Wales of 150,000 members, 47,210 candi- 
dates, 16,750 associates, and 15,445 honorary assodates, 
as well as 43,006 members and 9986 associates in America, 
India, Africa, and the colonies. There are many working 
girls’ and women’s clubs in London and the large tovims of 
England, in which education and recreation are provided 
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for Aoee who are employed during the day. District 
fisiting provides work for many women, but is badly 
paid in many cases, and it is not an occupation that is 
popular with the better class of women workers. 

It would be impossible to enumerate all the organizations 
which exist for charitable and humanitarian work under 
the control or suiiervision of women — one branch alone, 
which embraces convalescent homes, being of great mag- 
nitude. Reformatory wor^ training homes for servants, 
and work among young children, which is so pronounced 
a feature of the day, are all carried out by women. The 
care of feeble-mind^ children, and the special schools, of 
which the Loudon School Board have opened a largo 
number in London, are some of the most interesting and 
most remarkable results of the work which women are 
doing. Any account of women’s efforts for the good of 
the world must be im}>erfect which omitted to make re- 
ference to their labours in the cause of temperance. It 
has, of necessity, been largely directed to the social and 
personal aspect of the movement, though their associations 
have been most energetic in furthering and promoting 
legislative reform. It was a woman who first started the 
Band of Hope, one of the largest of the temperance 
societies. In 1899 it numbered 8,430,117 boys and girls 
as members, lie largo and increasing amount of drunken- 
ness among women has aroused a special interest among 
temperance reformers, and women have been more anxious 
than any other class for the abolition of “ grocers’ licences.” 
There are several important temperance organizations : the 
National British Woman’s Temperance Association, of 
which Lady Henry Somerset is president, and the Women’s 
Total Abstinence Union, are the best known ; they have 
kindred associations in Scotland and Ireland, while in 
Canada and the colonies temperance work is just as strenu- 
ously advocated as in Great Britain. There are several 
temperance societies f(^r young people besides the Band of 
Hope, and many homos for the (sare and cure of irjebriates. 
In all these institutions women work or are associated, 
for they have long learnt by experience that drunkenness 
lies at the root of nearly all the crime, vice, and suifering 
of the world. 

The philanthropic work of women also laid the founda- 
tion of what has become one of the most popular, as well 
ds the most useful, of their occupations, namely, 

un ttg. nearly all women are natural 

nurses, there was little novelty in their adoption of nursing 
as a recognized calling ; but until tho Crimean war there 
was no such organized system of nursing in England as 
existed in Germany and Italy. The condition of the sick 
and wounded during the Crimean campaign was so terrible 
that Miss Nightingale, who was well known for her in- 
terest in all charitable works, and who had gone through 
a course of training at Kaiserswerth, then the only school 
of nursing of any importance, w^as requested by tho Secre- 
tary for War to organize a nursing staff for the hospital 
at Scutari. Her achievements there gave her undying 
fame; and she crowned her noble enterprise by giving 
the sum of JB50,000, subscribed for her by the country, 
towards founding a training school for nurses, which 
had its beginning in the old buildings of St Thomas’s 
Hospital in Southwark. That nursing school has been 
the alma mater of thousands of women who have made 
successful careers for themselves as nurses, not only in 
England, but all over the world. The work Miss Night- 
ingale initiated has been developed and improved on, and 
the system of nursing in England is the best in the world. 
The class of women who enter the profession has improved, 
the training is longer and more complete, and the standard 
required so high, that only the most capable women 
succeed. Nearly every important hospital has its own 
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nursing school, and the period of training is seldom less 
than three years. What has been done in improving 
hospital nursing has also been carri^ out in workhouse 
infirmaries and in midwifery. Miss Nightingale said 
tmly, ** Hospitals are but an intermediate stage of civiliza- 
tion. The ultimate object is to nurse all sick at home,’' 
and her words are being realized, for nursing the sick |>oor 
at their own homes now gives occupation to thousands of 
nurses, who are trained not altogether on the same plan 
as those who are employed only in hospital w’ork. No 
more necessary or useful work has ever been undertaken, 
and it has brought comfort, relief, and peace to millions 
of sick poor in England. The Metropolitan and National 
Training Association and the East Loudon Nursing 
Society were the parent institutions out of which have 
grown many smaller associations all over the kingdom. 
The greatest development in district nursing was, however, 
brought about in 1899 by the establishment of Queen 
Victoria’s Jubilee Institute for Nurses, founded by means 
of £70,000 presented to Queen Victoria on her Diamond 
Jubilee by the women of England. Nearly 20,000 women 
are employed as nurses in England, and the number in 
the colonies is proportionately largt», so that tho Queen’s 
Jubilee gift towards further developing tho work was a 
fitting tribute to their devotion and excellence. 

A natural consequence of tho capacity shown by women 
in nursing was the inauguration of one of the most 
important changes affecting their future careers, 
namely, their admission to the medical profes- 
sion. No practical progress was made until 1858, 
when Miss Elizabeth Blackwell and Miss Garrett (Mrs 
Garrett Anderson) resolved to study medicine with a view 
to practising in England. The struggle was a long and 
bitter one, and nothing but the ability, courage, and 
tenacity of the women who fought it could have ensured 
success. After rebuffs, disai)pointment8, and defeats, the 
Government passed a Bill conferring the same rights on 
women as on men, and in 1876 the battle was won. The 
bitterest opponents ( f medical women cannot deny that 
they have justified the demands they made, for not only 
has experience shown that there was a wide field for 
women doctors, l»ut by their wisdom, tact, and ability 
they have won the respect of the community, and are 
occupying j^ositions of resi>on8ibility not only in the United 
Kingdom, but all over the world. The London Medical 
School for Women is sending out, daily, well-qualified 
practitioners; and after years of the keenest op])osition 
and the most minute scrutiny, there has Ixien no case in 
which women have shown themselves either incoin[)Ctent or 
unworthy of the ]»osition they occU 2 »y. Whatever diflerence 
of oiunion may have existed as to the need for medical 
women in EnglanrI, no one can deny tho urgent necessity 
for the services of fully-qualified medical women in India, 
where religion and native custom make it impossible for 
women to be attended by a man. In 1872, Surgeon- 
General Balfour re 2 )orted that out of the hundred million 
women in India, at least two-thirds were debarred by 
social custom from receiving the visits of a medical man, 
and that the suffering and disease in consequence were 
incalculable. No more useful or beneficent field of work 
was ever inaugurated than the labours of medical women 
in the East; the establishment of one hosjdtal after 
another, the crowds waiting for admission, together with 
the numl)er of native women who at once enrolled them- 
selves as students at the various medical schools in India, 
added to the initiative taken by native residents, as well 
as the large funds collected by them, was sufficient evi- 
dence of the necessity which existed for female doctors. 
The recognized position of medical women in India is one of 
the greatest victories won by them, and with their success 
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will be asBociated, in ever grateful remembrance, the name 
of Lady Dufferin, whose energy and kindness placed it on 
a safe financial footing. The number of medical women 
now practising in the United Kingdom, and all over the 
world, is very large, and the number of medical institu* 
tions in which women hold office is rapidly increasing. A 
few hospitals have admitted them on their Imrds of manage- 
ment. The London Royal Free Hospital School of Medicine I 
for Women, with Mrs Garrett Anderson as its dean, has 
a large number of students, and has trained and sent out 
most of the medical women who are practising, both in 
the United Kingdom and in the British colonies. There 
are several valuable scholarships attached to the Royal 
Free Hospital, the London School of Medicine for Women, 
which are ofiered to students who require assistance in 
the pursuit of their medical studies, as well as the Stuart 
Mill scholarship, given to women willing to practise in 
India. 

Music, painting, and the stage offer still a great charm 
to women of the artistic temperament, and the schools 
of music, such as the Royal Academy of Music, 
srtM mad the Royal College of Music, and the Guildhall 

vmriouM School of Music, provide an excellent musical 

protmloBB. training at a moderate cost. Efich school has 
scholarships which are of great assistance to girls who 
need some extra help to enable them to got through the 
long training which is necessary. The Royal Academy of 
Art schools at Burlington House admit women as well as 
men to their instruction, and the Royal College of Art at 
South Kensington has a large number of femahi students. 
The Central School of Arts and Crafts, established by the 
technical branch of the London County Council, provides 
instruction in all branches of design bearing on the various 
artistic trades ; and the Female Royal School of Art, in 
connexion with the Science and Art Department at South 
Kensington, teaches drawing, painting, modelling, as well 
as decorative design ; while the metro[>oliton art schools in 
connexion with the Board of Education have centres in all 
parts of London and evening classes for women. There 
are endless minor arts in which women are engaged, and 
at which they earn a fair salary, such as chromo-litho- 
graphy, lace designing, bookbinding, fashion-plate drawing, 
illustrating books and newspapers, designing Christmas 
cards, Ac. The designing of wall-papers is largely carried 
out by women, who possess not only taste, but have 
generally gone through a long course of artistic training. 
The stage does, and always will, possess a fascination for 
women which no other profession can offer them, and 
many women go on the stage without much training. Even 
if they do not attain to a high position in their profession, 
they can earn a small salary, w^hile to those who study 
seriously there are high prizes and opportunities of public 
success ; but the life is a hard one, and full of temptation. 
Fortunately the standard of conduct has risen, and a 
woman can l-^e on the stage and at the same time lead a 
virtuous life. Many women of good birth have become 
actresses, though only occupying unimportant positions. 

in the groat demand for work which exists among 
women, housewifery has come to the front, and to the 
schools of cookery, which have improved the gastronomy 
of the country, have been added other training schools for 
teaching housekeeping. The National Training School of 
Cookery still carries on its excellent work, and the classes 
are well attended. There are a few “lady cooks” in 
London who go out and cook dinnera, and some ladies 
trained in the housekeeping schools do w^elL The various 
hygienic and sanitary associations which exist employ 
women as lecturers, and those who are capable find em- 
ployment easily. The National Health Society trains 
women to qualify as lecturers on the laws of h^th and 


sanitary subjects under the County Council scheme of 
technical education, and also as factory inspectors, sanitafy 
inspectors, and lecturers. The Manchester Ladies’ Healib 
Society employs twenty-three women as health visitors in 
Manchester and Salford. 

In athletics women are now almost as much interested 
as men. Archery, which formerly was exclusively a 
woman’s sport, is now seldom practised, and ^ 
cycling, golf, tennis, rowing, swimming, and * 
sLkting have taken its place. Fishing, hunting, and shoot- 
mg are the pastimes of the well-to-do, but there are many 
good fisherwomen as well as good shots, and there are 
some packs of harriers hunted by women. Some are 
yachtswomen, and sail their own boats; and there are 
some good whips, as the competitions in team and tandem 
driving show. 

As women of the working classes have their clubs, so, 
in the other classes, women have found them a great 
advantage. The majority are for women only, 
though there are a few for both sexes, but in " 
nearly every club men are admitted as guests. In 
many of the clubs the subscription is large, but there 
are also humbler ones which supply a want much felt 
by women engaged in daily work, such^as clerks, jour- 
nalists, typists, actresses, and those occupied in social 
and charitable business. Reading, writing, and refresh- 
ment rooms are provided, and as many of the ordinary 
conveniences of a club as may be possible. The foundation 
of women’s clubs was a great innovation, and they were 
viewed with much suspicion and distrust, but experience 
has justified their introduction, many of them having 
several hundred members. The clubs are non-residential, 
with one or two exceptions. There are a few fiats in 
London for women only, which are let at reduced rents, 
and are intended for single women who earn their own 
livelihood, but more accommodation of a like nature is one 
of the most crying wants of to-day. 

Modern legislation has also favoured the protection and 
liberation of women. The Married Women’s Property 
Act dealt a severe blow at the power of men 
over women, and though it has been l)oneficial 
to thousands of working women, it has entirely 
altered the i)Osition of the sexes with regard to 
each other. The Act affecting the custody and guardian- 
ship of children gave women a further independent posi- 
tion, whicli undoubtedly many hard cases justified. The 
]) 08 ition of a woman with regard to her children, where a 
father might be unworthy or bad, was, before the ])assing 
of these measures, both unjust and cruel as regarded her- 
self, and often most injurious for her offspring. 

The foregoing facts demonstrate how varied and com- 
prehensive the work of women became during the last 
quarter of the 19th century, and how much it 
must certainly increase with their higher educa- 
tion and training. In addition to the confidence 
that experience of their capacity, their perseverance and 
the quality of their work has given them, their honest 
conscientiousness produces results hardly, if at all, inferior. 
It is the earnest and serious spirit which animates the 
women who have embraced a professional or independent 
career, added to their high standard of work, which has 
Imd the woman’s movement on such deep foundations, and 
has justified the position now accorded to them on every 
side. A less ambitious, a less heartfelt effort would not 
have sufficed, and the pioneers of the movement have 
long ago justified their contention that if women were 
to enter into competition on anything approaching an 
equality with men, they could only succeed by producing 
work and results so high as to silence criticism and prove 
their ability. That their adoption of such careers qud 
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women would always be attacked, they fully realized, and 
alfeo that their justification would lie in success ; but the 
great persistency with which they have laboured, and 
carried their p^ition, does not admit of dispute as to 
their absolute victory over critics and opponents. 

One of the most remarkable facts connected with the 
woman's movement lies in the rapidity of its growth- - 
barely the work of fifty years. Their whole mode of life 
has been revolutionized in that time, and it is much to 
their credit that they have borne their new ix>8ition with 
such dignity. The moment was opportune. The large 
mass of unemployed women were socking not only an 
outlet for their energy, but a means of making a liveli- 
hood. Necessity made them take advantage of the new 
conditions of life, and they thankfully entered tlie open 
door which led to the future they had long ho])(^d for. 
There is no more creditable page in the hist-cuy of a great 
movement than the part ]>layed by women in the in- 
dustrial revolution of the 19tli century. Two causes had 
undoubtedly contributed to bring it alwjut ; one, the 
gradual disappoaraiu^e of the domestic life which, Ixdore 
the invention of machinery, liad made women the pro- 
ducers of all the necessaries of tlie house : the wife and 
daughters wore the slaves of the household; not only 
were they the i?urvcyors and makers of f(x;d, but tli(*y 
jxjrformed all the nnmial work, and in their spare 
time spun the woffi, ami wove and made up the mate- 
rial, which provided their mankind with clothes. The 
spinning-wheel and the spinning -Jenny destroyed the 
distaft’, and the factory took the place of the home w^orker, 
and though women still found em[>k>yment, it was as an 
occu[)ation, not as a household duty. With the sewing- 
machine and the cheapening of ready-made clothittg, the 
princijial occupation for the women of a liouseliold <li8- 
appeared. The second (iaustj was the demand for a higluT 
standard of education, and the founding of innumerable 
liigh schools for girls, wliich d(jstroy(‘d tlio ordy oc(;upa- 
tion then open to women, nanu’ly, that of teaching. 
The daily governess and thtJ teacher of the small schcjol, 
insufficiently educated, but knowing enough to im])art the 
rudiments of know^lcdgo, were swept away, and terribly 
sad are the stories of the suffering and want of the large 
and helpless class of inferior governesses and teachers. 

Wliat wwis to be the fate and future of w'omen ? Their 
natural career, that of marriage, was iini)os8iblc to many 
in a country where tliere were half a million more women 
than men, and the difficulties which Ixsset them in tlieir 
struggle for an outlet and a profession were gigantic. A 
few women saw the moment, the difficulty, and the w^ay 
of salvation ; and Miss Martiiieaii, Miss Cobbe, Mrs 
Garrett Anderson, Miss Jluss, Miss Florence Nightingale, 
with others too numerous to mention, <lemoiislrated what 
women could do, and by their example gave encourage- 
ment to others. The woman's movement in America 
found its echo in Kugland, and the influence of American 
thought and life on tlie IJiiitcd Kingdom largely rontri- 
buted to promote the higher education and the spirit of 
indet^endence which have enabled women to attain their 
present position. The facilities of communication, the 
increasing jxiwer of the press, the cheapening of literature, 
could not fail to produce great changes, esfX'cially in a 
society where so preponderating an clement existed of 
su[>erttuous women. The narrow, dreiiry existence w^hich 
custom had assigned to them was no longer j)ossiblc, and 
the example of their sisters in America gave a precedent 
for their encouragement. Tlie standard of work that 
women have set before them is a high one, and they have 
not been contented to attain less than their ideal, and it 
is that which given the movement its reality and 
strength ; moreover, English women are physically a 


strong class, and strenuous as has been the battle, they 
have had that great reserve to fall back utxm. By their 
use of athletics and exertnse they have preserved that 
standard of health w’ithout which no one can do really 
good work. It is too soon yet to judge what tlie eflcct of 
work and the expenditure of energy w'ill bo on the coining 
generation, or whether the mothers of the future will ])ro- 
duce the like healthy offspring of their jircgenitors. One 
efftx't is that women of the liigher working classes marry 
less early, and have fcAver children ; and another result of 
the emancipation tlu^y enjoy, coupled with the fact tliat 
they nectl not dt*[>end on marriage as their only career, is a 
disinclination among many to marry. Among working 
women the infant mortality is large, owing to the absence 
of the mothers at their work, and tho consequent neglect 
of tho children ; and tlie deterioration in tin? health ot the 
survivors is undoubted, ami eaimot Ui otherwise N\heie 
they are brought ii[» tm uidiealthy food, witljoiit maternal 
j care, breathiiig bad air, and living witliout ligljt and sun- 
I shine. Legislation has iiiipioxed both th(^ Jives of tlie 
I women and the conditions under which they v\ork, with a 
C()rres|)oiiding imjn-ovement iu the health of their ( fispring ; 
but wdth the higher standard of comfort, tlu*, iiiereased 
1 ex}Kmse of living, and the demand for cheaper labour 
I which women’s work supplies, it is not [jossible to prevent 
I their augmenting the family income by taking emph>y- 
j ment, whether it be healthy c»r not. 

I Over the bright future of a gallant struggle and fair 
' fulfilment there looms a eloiid, “ small as a man's hand," 
! yet one that grows. The di'Hiand for women’s work, con- 
I sequent on their successful captiiii^ of tin? field of labour, 
lais flooded Great Britain with educated women, and the 
supply has lx*come gri'ater than the demand. The jn’eju- 
dice against doim‘Ktie .service aI.so lias created a class of 
half-educated women clerk.s, bookkeepers, etc., for whom 
therc^ is little diaiiand ; tliey arc uiitlttcd by training for 
other einjOoy incut, and the market is full. The best 
ediKUited women can always coimnand employment, but 
the majority are not the best, and tJu‘. warning note (»f tlie 
unemployed women has already been soumli‘d. Tlien‘ is 
no room in the labour market in England for all tlie 
women who are willing and a])le to work, but there i.s an 
outlet and a place wherts tliey can do the same work tliat 
other women have done for England. In the IVitish 
colonies women are wanted for all purposc.s, even the 
elementary occupation of wife and iiiotluM', and emigra- 
tion must Iw the solution of the. difliciilty that is looming 
ov(*r their future. 

In reviewing the eftccts of tho last half of the 19th 
century on the lives of w^onieii, it is impos.siblo, in JiKiking 
to the future, not to poiah'r on how' much furtln*!* the move- 
ment wnl I iiKTcase, and wli.it will bo lla-. ultimate ii*sult. 
As far as tlie jwist is l•onccrll(^d, the otf(*ct on the cJiar- 
acU'r of wc>men lias lx;en btmeficial. It lias stnaigthened and 
elevated them, and in giving them a career has dtiveloped 
the b(*st ami higliest jiart of their natun^, whih; it has not 
unsexeil or difstroyed any of the (pi.ilitics wliich give them 
th(jir charm and |K)wer. The excrescences which inevit- 
ably apjKMired during so rapiil and complete a transition 
lijive disa]>|K;arwl or liecoine submerged in the wholesome 
ebb and flow of their life. The influence of religion has 
still maintained its hold, and tho serious spirit in wliich 
women undertake their new mission is the outcome of the 
religious scmtimeiit which pervades their life anrl wliich 
they pour into their work. Tlie consciousness that in 
elevating themselves they are helping to make their life 
higher and more useful to others, was tho faith mainly 
which heljHjd them through the opjiosition, scorn, and hard 
struggles they underwent; and that religious sentiment 
still animates them and is iu reality the spring from 
w IS, IX, — 1 10 



874 W O 0 D — W 

which their efforts flow. Keligion is a necessity for 
women, and if their belief in the dogmatic truths of 
Cliristianity has waned, the spirit of humanitarianiam, 
wliich is the foundation of its teaching, has survived. 
That feeling will retain its supremacy ; and if, in the first 
youth and exuberance of wonienV emancipation, they have 
showm the calm dignity which is the distinctive character- 
istic of their conduct, there need be no apprehension as to 
tJie future, under the softening and mellowing influence 
of time and custom. (m. j.) 

WOOdf Ellon [generally known as Mrs Henry 
Wood] (1814 - 1887), English novelist, was Wu at 
Worcester on 17th January 1814. Her maiden name 
was Price. In 183G she was married to Henry Wood, 
and the next twenty years of her life were fwissed abroad. 
Though she had previously contributed short stories to 
Jh'ntlet/s Mif^aelUmy and the New Monthly Magazine^ her 
lit,irary career may Ikj said to have l^gun with her 
winning (in 1860) a £100 prize offered by tlio Scottish 
'J\nni)erance League, with a novel entitled Danenlmry 
House. About a year afterwards East Lynm apj)eared, 
and achieved extraordinary popularity. It was widely 
translated, and a number of dramatic versions of it were 
made, and proved very much to the taste of unsophisti- 
cated lovers of melodrama. In 1865 Mrs Wood sbirted 
the Argosy magazine, which slwi edited till her death, 
assisted in her later years by her son, 0. W. Wood. 
Ill this she wrote anonymously a series of tales, which 
were afterwards rojmldished under her name as Johnny 
Lmllmv. These stories, which contain some of her best 
w'ork, differ considerably from her longer novels, the 
majority of wiiich are melodramatic in character. She 
pulilished in all about thirty-five novels, some of the most 
popular (Iwsides those mentioned above) Ijcing The Charts 
niw/s (1862), The Shadow of Ashlydyat (186.3), Rola'nd 
Yorke (1869), Within the Maze (1872), Edvmi (1876). 
♦She died in London on 10th February 1887. Her 
husband predeceased her in 1866. 

Wood, John Georgre (1827-1889), English 
writer and lecturer on natural history, was born in Lon- 
<l()n Qu 2l8t July 1827. He was educated at Ashbourne 
grammar school and at Merton College, Oxford ; and 
after ho had taken his dtJgreo in 1848 ho worked for two 
years in the anatomical museum at Christ Cliiu'cli under 
Sir Henry Aclaiid. Jn 1852 he was ordained a deacon 
of the (,/hurch of England, became curate of the parish 
of St 3'hoinas the Martyr, Oxford, and also took uj) the 
post of chaplain to the Boatmen’s Floating Chaiiel at 
Oxford. Ho was ordained priest in 1854, and in that 
year g;ivc up his curacy to devote himsolf for a time to 
literary work. In 1858 ho accojited a readership at 
(Christ Churcli, Newgate Street, and he w^as assistant 
cliajJain to St Bartholomew’s Hospital, London, from 
1856 until 1862. Between 1868 and 1876 ho held the 
office of precentor to the Canterbury Diocesan Choral 
U n ion. After 1 8 76 he devoted himself to the production of 
books and to delivering in all ]»arts of the country lectures 
on zoology, which he illustrattni by drawing on a black- 
board or on large sheets of white paj)er wuth coloured 
crayons. These “ sketch lectures,” as he called them, were 
very popular, and made his name widely known both in 
Great Britain and in the United States. In 1883-84 
he deliviTcd the Cornell lectures at Boston. Wood was 
for a time editor of the Hoy's Own Magazine^ to which 
he constantly contributed impers on natural history. His 
most imporUint w'ork was a Natural HittUny in three 
volumes, but he was better known by the series of books 
which begixn with Common Objects of the Sea-Shore^ and 
w'hich included popular monographs on shells, moths, 
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booties, the microscope, and Common Objects of the 
Cownt/iy, Owr Oardm Frienjds and Foes was another 
book which found hasts of appreciative readers. He 
wrote in a pleasant style, and as much as possible avoided 
technicalities ; and many who would never have taken up 
the study of animal life at the instance of more scientific 
writers, owed to Wood a lifelong interest in beasts and 
birds and insects. He compiled also a number of educa- 
tional works connected both with his special subjects and 
with Old Testament and New Testament history. He died 
at Coventry on 3rd March 1889. (h. h. f.) 

Wood Engrraving'. See Engraving. 

Woodstock, a municipal borough and market 
town in the Woodstock parliamentary division of Oxford- 
shire, England, 8 miles north-north-west of Oxford by 
rail. The town hall is now also used as a public library. 
The manufacture of gloves has somewhat decayed. As 
constituted since 1886, the borough includes the old 
borough with parts of two adjacent parishes. Area, 157 
acres; population (1881), 1649; (1891), 1628. Half a 
mile distant is the parish of Blenheim Park, which takes 
its name from the seat of the duke of Marlborough. 

Woodstock, a town and port oilr entry of Oxford 
county, Ontario, Canada, 30 miles east-north-east of 
London by rail, on the Thames river, and the Grand 
Trunk and Canadian Pacific railways. It is in one of 
the best agricultural sections of the province, and has a 
large cxjiort trade in clieese, butter, and farm produce. 
It contains a college, affiliated with McMaster University, 
Toronto, court-housti, town hall, hospital, and reformatory, 
and manufactories of musical instruments, furniture, 
waggons, and stoves. Population (1891), 8612 ; (1901), 
8833. 

Woolner, Thomas (1825-1892), English 
sculptor and i)oet, was born at Hadleigh, Suffolk, 17th 
December 1825. Ho went to school at Ipswich, and later 
in London. When quite a boy he distinguished himself 
to such a degree by modelling in clay and carving marble, 
that when barely thirteen years old be was taken as an 
assistant, without a premium, into the studio of William 
Behnes, and trained with excej)tioiial care by that accom- 
plished executant and stringent teacher during nearly six 
years, so that he became a master of the technique of his 
art. In December 1842 Woolner was admitted a student 
in the Royal Academy, and in 1843, amid the ajqJause 
of his fellow artists, contributed to the Exhibition there 
“Eleanor sucking poison from the wound of Prince 
Edward,” and again at the British Institution in the 
following year. Continuing his studies with unabated 
zeal, W^ooluer did not at first meet with the rewards his 
genius, industry, and extraordinary skill deserved. W^heii 
English art was, in 1844, stirred to its depths by the 
competitions for decorating tie Houses of Parliament, 
Woolner was represented by a life-size group of “The 
Death of Boadicea,” vhich was so excellent that it did 
not suffer from the juxtaposition of Foley’s beautiful 
“ Youth at a Stream.” Hard work and small gains did 
not discourage the artist. In 1846 he had at the Royal 
Academy a graceful recumbent figure of Shelley’s dreamy 
“ Alastor.” All this while he was working on and off for 
Behnes. Then came (1847) “Feeding the Hungry,” a 
bas-relief, at tbe Academy ; and at the British Institution 
a brilliant and animated statuette of “ Puck ” })erched 
u^K)!! a toadstool and with his toe rousing a frog which 
had couched beneath. “ Eros and Euphrosyne ” and an 
elegant figure of “The Rainbow” were seen at the 
Academ} in 1848. 

W’^oolner, who, like all the leading members of the 
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ciwle to wUch he belong^, had lofty ideas of the nature ’ 
and functions of art, spiritual, inventive, and technical, ' 
became, in the autumn of 1848, one of the seven Pre- | 
Kaphaelite Brethren who formed themselves into a society : 
in order to carry their views into effect by means of thoir ‘ 
works. These students, of whom the sculptor was the 
oldest, found what may be called their point of crystal- 
lization at a meeting of Rossetti, Holman Hunt, and 
Millais in the studio of the last. Here was formulated 
the pregnant idea of a brotherhood to which Woolner and 
two other artists immediately acceded, witli Mr W. M. 
Rossetti as a lay secretary. There was no propaganda 
nor any conversion .whatever. Each man lia<l his own 
views before the union, and maintained them thereafter. 
Without this it was impossible that Woolner or his com- 
panions could have been included ; nor had Pre-Raphael- 
itism any effect upon his art, which, unlike that of some 
of the Brethren, was already Pre-Raphaelite of the higher 
strain. In this capacity the sculptor took a leading part 
in The Germ, 1850, the ojiening poem in which, called 
“ My Beautiful Lady,” was by him. He had already 
modelled and exhibited portraits of Carlyle, Browning, 
and Tennyson. Unable to make his way in art as he 
wished, Woolner -jn 1852 tried his luck as a gold-digger 
in Australia, when the “ gold fever ” was at its height. 
Failing in this, he returned to England in 1857, where 
during his absence his reputation had been increased by 
means of a statue of “ Love ” as a damsel lost in a day- 
dream. Then came his second portraits of Carlyle, 
Tennyson, and Browning, a jnilpit for Llandaff Cathedral, 
the memorial portrait of Wordsworth in Grasmere church, 
the likenesses of Sir’ Thomas Fairbairn, Rajah Brooke 
of Sarawak, Mrs Tennyson, Sir W. Hooker, and Sir F. 
Palgrave. The fine statue of Bacon in the New Museum 
at Oxford was succeeded by very important public commis- 
sions, which proved how raj)idly the sculjjtor’s i)owers 
were vindicating themselves. The examjdes included 
full-size statues of Prince Albert for Oxford, Macaulay 
for Cambridge, William III. for the Houses of Parlia- 
ment, London, and Sir Bartle Frere for Bombay ; busts of 
Tennyson, for Trinity College, Cambridge, Dr Whowcll, 
and Archdeacon Hare ; statues of Lord Lawrence for 
Calcutta, Queen Victoria for Birmingham, Field for the 
Law Courts, London, Palmerston for Palace Yard, the 
noble colossal standing figure of Captain Cook that over- 
looks the harbour of Sydney, New South Wales, which is 
Woolner’s masterpiece in that class ; the recumbent effigy 
of Lord F. Cavendish (murdered in Dublin) in Cartmel 
church, the seated Lord Chief Justice Whiteside for the 
Four Courts, Dublin, and John Stuart Mill for the Thames 
Embankment, London ; Landseer, and Bishop Jackson for 
St Paul’s, Bishop Fraser for Manchester, and Sir Stamford 
Raffles for Singa])ore. Among "Woolner’s busts are those 
of Newman, Darwin, Sedgwick, Huxley, Cobden, Pro- 
fessor Lushingtou, Dickens, Kingsley, and Sir William 
Gull, besides the repetition, with variations, of Gladstone 
for the Bodleian, Oxford, and Mansion House, London, 
and Tennyson. The last has since been acquired for 
Adelaide, South Australia. 

Woolner’s poetic and imaginative sculptures include 
“ Elaine with the Shield of Lancelot,” three fine panels 
for the pedestal of the Gladstone bust at Cambridge, the 
noble and original ** Moses ” which is on the ajiex of the 
gable of the Manchester Assize Courts, and two other 
works in the same building ; “ Ophelia,” a statue, 1869 ; 
“ In Memoriam ” ; “ Virgilia sees in a vision Coriolanus 
routing the Volsces ” ; “ Guinevere ” ; “ Mercury teaching 
a- shepherd to sing,” for the Royal College of iMusic ; 
“Ophelia,” a bust, 1878; “Godiva,” and “The Water 
Lily.” In these, as in his portraits, it was Woolner’s 


ambition to embody something of Pheidian dignity, sim- 
plicity, and naturalness, with exhaustive representation of 
detail, sculpturesque repose, and exquisite rendering of 
flesh. He was elected an Associate of the Royal Academy 
in 1871, and a full member in 1875 in place of Foley, 
deceased. Apart from his art, Woolner wrote and jiub- 
lished two amended versions of “ My Beautiful Lady ” 
from The Germ, as well as the poems “ Hilenus,” 
“Tiresios,” and “Nelly Dale.” Having been elected 
professor of sculpture in the Royal Academy, he began to 
jirepare lectures in that capacity, but he did not deliver 
them; he resigned the office in 1879. Woolner died 
somewhat suddenly, 7tli October 1892, and ^^as buried 
at Hendon. (f. g. s.) 

Woolsevi Theodore Dwight (180U1889), 

American author, W'as born in New Ytak, 31st October 
1801. He graduated at Yale in 1820 ; studied in Euro|)e 
for thret! years; was professor of Greek in Yale from 1831 
to 1846 ; and was president of tlie college (also holding 
the Greek chair for a few years) from 18-16 to his resigna- 
tion in 1871, after which date he continued for some lime 
to act as a lecturer on international law. He edited for 
colleger use some of the works of Euripides, Sophocles, 
.Eschylus, and Plato. In his later years he made a 
thorough study of international law, on which he })re- 
jiared a tieatise (1860) which was subsequently revised 
and enlarged in successive editions, and W'as widely used 
as a colltige text-book and dijdomatic authority ; and he 
published in 1877 l*olitical Science ; or, The State Tkeirrcti- 
cally and Practically (Joimdcred (2 vols.), and in 1880 
a discussion of Cornmunisni and Socialmn. He also 
contribute<l voluminously to the scholarly j>eri(jdiculs of 
his time, on philological, theological, sociological, and 
governmental subjects, and w'as chairman of the American 
company of revisers of the N(‘w Testiiiiieiit, 1871-81. 
The must noteworthy fact in his work at Yale was that, 
wdiile his tastes auil labours wore largely those of a classi- 
cal scholar, his WTitiiigs and iiiflueuce strongly tended to 
j give Yale the jnoinineuce in political and social seieiue 
! which it has since reUiined. Ho died in New* Haven, 1st 
; July 1889. 

* Woolwichi a metropolitan borough aiid garrison 
i town, and the iirincipal artillery arsenal of England, in 
! the county f>f London, 10 miles from Charing Cross by 
I rail and 12 by river ; a j parish in the aneiiwit county 
of Kent. The borough iucludes Eltham, Plumstead, and 
I Woolwich, and occu])ics 13 S(juare miles. In area il 
holds the H(*coiid j)luce among the nietroj»uIitan iHmoiiglis. 
and is more than twxuity times as big as tlie suiaDot 
borough, w'hieh is Hol])oru. Woolwich Common is paitiy 
in the )>orough of Greenwich and i>aiily in that of 
Woolwich, population (1891), 98,994; ( 1901 ), 117 , 178 . 
Nokth Woolavich was locally within the county of Essex 
before it was included in the (tounty of London. Tlie 
North Woolwicli Gardens w^ere formerly somewhat 
notorious, but are now under the control of the Londun 
County C^ouncil, and are ojhjh to the public under the 
name of the “Royal Victoria Gardens, North Voolwich” 
(10 acres). 

WOOnSOCkotf a city of Providence county, 
Rhode Island, U.K.A., on the river Blackstone, and the 
New York, New Haven, and Hartford and the New' 
England railways, in the nortliern part of the state, at 
an altitude of 162 fi.‘et. It is irregularly laid out, being 
a cons' )Iidation of several villages, is divided into five 
wards, has an amiilo water-supply and good sewerage 
system. In 1900 it contained 242 manufaetuiing estab- 
lishments, with a total capital of $14,279,361. They 
enqiloyed 8093 hands, and their product had a value of 
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*15,627,539. Of this *2,389,586 consisted of cotton 
goods, and *3,559,507 of woollen and worsted goods. 
Woonsocket received a city charter in 1888. Population 
fl890), 20,830; (1900), 28,204, of whom 12,518 were 
foreign-born. 

WOOStePy a city of Ohio, U.S.A., capital of Wayne 
county, north-cast of the centre of the state, at the 
interscjction of the Baltimore and Ohio and the Penn- 
sylvania railways, at an altitude of 900 feet. It is 
in a rich farming ivgion, for which it serves as a 
markit-placc, and it has varied manufactures. It is the 
scat of Wooster University, a co-ediicational Presbyterian 
institution opened in 1870. In 1899 this had a faculty 
of 23 and was attended by 548 students, including 169 
wonicMi. The city is one of the oldest in the state, having 
bjcn founded in 1808. Population (1880), 5880; (1890), 
5901 ; (1900), 6063, of whom 407 were foreign-born. 

WorCOStOPy a midland county of England, liounded 
on the N, by {Stafford, on tlio E. by Warwick, on the S. by 
Gloucester, on the W. by Hereford, and on the N.W. by 
Shropshire ; but several parishes of the ancient county arti 
detached from the main portion. 

Art’d ami Population . — Tho area of the ancient count)'’ is 480,500 
acres, or 751 s«niarc miles, witli a ]>opulation in 1881 of 880,283, 
in 1891 of 413,700. of whom 197,807 were iiialcs and 215,893 
I'euniles ; and in 1901 of 488,401, the number of persons per square 
mile being 050, and of acres to a person 0*98. The area of the 
administrative county in 1891 was 473,542 ocies, with a popula- 
lion of 290,001, or, including the county boroughs of Dudley and 
Worcester, 4«S0,312 acres, with a population of 385,309. Since 1891 
certain changes have, however, been made in the administrative 
area : in 1893 a small portion was transferred to Hereford ; in 1895 
the parish of Dowles in Shropshire and the parish of Upper Arley 
in Stalford wore iransferred to Worcester *, in 1890 tho inirish of 
OldhciTow in Worcester was trau.sferrcil to Warwick ; and in 1897 
the parishes of Acton Ikauchumpaiid Mathon Rural were transferred 
Irom Worcester to Hereford, and part of the parish of Cradley and 
the parUii of Stoke. Hliss from Hereford to Worcester. The area of 
the n*gistralion county in 1891 was 441,610 acres, witli a ]jopiilation 
of 422,530, of whom 242,384 were urban and 180,146 rural ; and in 
1901 of 500,792, of whom 237,229 were males and 263,563 were 
females. Within the registration area the percentage of increase 
between 1881 and 1891 was 10 ’31 per cent., and bed ween 1891 and 
1901, 15*0 per Tho excess of births over deaths between 1881 

and 1891 was 50,071, and the increase in the resident population 
was 39,497. The following table gives the iiuuiIkts of marriages, 
births, ami deaths, with the number of illcgitiiuato births, for 1880, 
1890, and 1898 


Year. 

Mai 

1 liii'ths. 

Deaths. 

j llle^itiinaU) Dirths. 1 



1 ... 


M alert. 

Femalert. 

1830 

2539 

12,399 

G494 

317 

319 

1390 

3067 1 

12,129 

7293 

209 

265 

1893 

3696 

13, / 

7539 I 

270 

260 


Thf* uuinher of marriagi's in 1899 was 3800, of births 14,027, and of 
deaths 7074. The following table gives the iinirriage-, birth-, and 
death-rates per tliousand of the population, with the pei’centago of 
illegitimate births, for a series of years : — 



IS70-79. 

IHHO, 

IS80-89. 

1890. 

1888-97 

1808. 

Marriage -rate 

15 T 

13*3 

13*8 

146 

14-6 

16-4 

Uirth-ratu . 

31 '1 

32 -6 

31 *4 

28*9 

29-6 

30*3 

Death- nitti . 

19*3 

17 1 

17*1 

17*4 

16*7 

16*7 

percentage of ille- 
gitimacy . 

5*3 

5T 

4-9 

4*4 

4*3 

3 ’9 


111 1891 there were in the county 1410 natives of Scotland, 1797 
natives of Ireland, and 672 foi'eigiiers. 

ComtUiUion ami Government . — There are six inunieipal lioroughs: 
Rewdley (2806), Droitwich(4163), Dudley (18,809), Evesham (7101), 
Kidderminster (24,692), and Worcester (46,623). Dudley ami 
Worcester are cx*unty boroughs. The urban districts are : Broms> 
grove (8416), Kings Norton and Nortlifield (57,120), Lye ami 
Wollescote (10,972), Malvern (16,448), North Broinsgrove (6687), 
Oldbury (26,191), Redditch (13,493), Stourbridge (16,302), and 
Stonrport (4629). Tho ancient county, which is mostly in the 
diocese of Worcester, with a few parishes in that of Hereford, 


contains 217 entire ecclesiastical parishes or districts, with paigts 
of 12 others. 

JCducation , — At Dudley there is a board deaf school. The total 
number of elexiieutaiy schools on 31st August 1898 was 318, of 
which 62 W'ero board and 251 voluntary schools, tlio latter including 
215 National Church of England schools, 4 Wesleyan, 14 Roman 
Catholic, and 18 “ Hriti.sh and other.'’ The average attendance at 
board schools was 18,601, and at voluntary schoms 46,440. The 
total school board receipts fur the )ear ended 29th September 
1898 were over £90,121. The iueonic under the Technical In- 
struction Act was £55, and that under the Agiicultural Rates Act 
was £1818. 

Affriculture . — About five-sixths of the total ami of the county 
is under cultivation, and of this about five-eighths is in perinuneiit 
pasture. There arc also over 21,000 acrc.s under orchards— the 
county ranking in this respect fifth among English < ouii tics— and 
over 19,000 under woods. Since 1880 the acieuge under corn crops 
has diminished by about one-fifth, the main diminution being xii 
the wheat acreage, which still, however, amounts to about two-hfths 
of the wliole, oats coming next with about oue-fiflli, while there 
are considerable acieagcs under barley, bc^ans, and ptas. Turnips 
are grown on only about one-third of the gteen crop acreage, and 
potatoes on about oiie-fourtli. About 4000 acres are usually under 
liojis, and over 3000 acres under small fruit. In the neighbourhood 
of Woreoster there are large nurseries. Tho followdug table gives 
till* larger main divisions of the cultivated area at intervals from 
1885:— 


Year. 

Total Area 
uiidor 
Cultiva- 

1 

1 Com 

1 Crops. 

Green 

Crops. 

1 

• 

Clover. 

'Perniaiieiil 

I'UhUni!. 

Fallow. 

1885 

1890 

189,5 

J900 

402,845 

405,839 

404,103 

406,254 

: 95,234 
91,142 
77,097 
78,710 

33,518 

30,454 

31,189 

28,757 

34,482 
28,661 
30,386 1 
28,316 1 

223,527 

240,694 

248,248 

252,005 

13,174 

10,191 

9,104 

.’'.,048 


The following tabic giv<«8 particulars regarding the priue’pal live- 
stock for the same years ; — 


Yfor. 

Total 

llurses. 

! 

Total 

Cattle. 

Cow’rtor Ileifor.H 
in Milk or in 
Calf. 

&he,(>p. 

Pigs. 

1885 

19,871 

72,461 

29,067 

183,442 

41,402 

1890 

19,925 ' 

64,956 

26,206 

179,794 

44,785 

1895 

21,486 

60,319 

24,613 

164.909 

1 51,007 

1900 

21,008 , 

69,057 

20,458 

170,617 

39,794 


Manufactures and J/mcm/s. — According to the rcpoit for 1898 
of the chief inspector of factories (1900), the total niimhcr of persons 
employed in factories and workshops in 1897 was 55,972, as com- 
pared with 54,457 in 1896. Of these 7070 were cm j)lo)ed in textile 
factories, woollen imlubtries employing 0744. Non-icxtilc industries 
employed 40,551, there being an increase between 1895 and 1896 
of 10 percent., and l»etw(cn 1896 and 1897 of 2 2 per cent. As 
many as 1.5,014 were employed in the muniifucturc of mat hitic.<, 
ajiplianccs, conveyances, and tools (including mgine.s and iion 
bridges at Dudley ; iron tanks, iron and chain cables, &c., at 
Nctliortoii ; agricultural implements and uiht*r macliines at 
Worcester; and needles, fish-hooks, &c., at Kcildilch) ; 5692 
in the founding and conversion, galvanizing, finishing, oi «l 
extracting of ineials ; 3849 in food industries ; 2589 in funiitnu- 
iiiaking ; 2636 in clothing iiidustrh-s ; 1840 in clay and stone 
industries (including china w'are, Ac.) ; 1468 in the'njaniifaclure 
of cbeiuicnls ; and 1015 in paper-making, Ac. The total niniibcr 
employed in workshops was 8361, of wliuiii 2727 weic anployed in 
clothing industries, 2077 in the nianufacture of machines, &c. The 
total number of persons eiiijiloyed in connexion with mines and 
quarries in 1899 was 3182. In the same year 718,959 tons of clays 
were raised, 49,021 tons of limestone, 67,868 tons of sumUtone, 
20,3.51 tons of gravel and sand, and 16,045 Ions of igneous rocks. 
Salt is proiluee<l wliolly from brine. Pig iion to the amount oI 
67,639 tons w'as made in 1885, and of 37,343 tons in 1890. In later 
years the rctunis are bracketed with those of Wilts, the total pig 
iron of the comhined counties amounting in 1899 to 76,547 tons 
of which ])rohahly about five-sixths was made in WonTstershirc. 
There are six blast- furnaces, all in the neighbourhood of Dudley. 
The followdijg table gives the tonnage and value of the more valu- 
able minerals in 1890 and 1899 


Fire-clay. 

Tons, i Vabip. 

Coal. 1 Iron Ore. | 8a1t. 

Tons. 

Value, j 'Juris, j Valim. t Tons. 

Value, j 

97,640 2<i,011 ; 

115,019 i 51,075 I 
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AirrHOniTlES.— rwiiflrfiOil of iht County of Worcester (llnrloian 
Siksiety's publicationa). London, 1880.— (Jhamukulaix. Glossary 
{f West Wtyreestershire Words (En^;lish Duilo-1 Sofit^ty). London, 
1882. — ClTRZOS. Mamifacturimj Indnstru'i of Worcestershire. 
Biriningbani, 1883. — Stanton. Mainhies nviony Worr^stershire 
Churches. London, 1884.— Cottov. Coins, Tokens, ami Medals 
cf Worcestershire. Bromsgrove, ISS.'i.— SALisnimY. Glossary of 
Words used in South- ^ust Worcestershire (Euglisli Dialoct Society). 
1894. — liuAssiN(;ioN. Historic Worcestershire. lUrmiiigham, 
1894-95, — See aKso variou-j publications of the Worcester Historical 
Society. (T. F. H.) 

Worcestorf a municipal, parliamcMitary, and county 
(1888) borough, episcopal city, county in itself, and county 
town of Worcestershire, England, on the Severn— here 
crossed by a stone bridge of five ai’ches and an iron 
railway bridge of two span.s —120 miles by rail west-north- 
west of London. Tn 1885 the municipal horougli l)ecaiiie 
coextensive with the pirliamentary. A A'ietoria Institute, 
including a library, museum, and art gallery, has l»een 
erected, and there are a tuithedral school, choir school, a 
free grammar school, municipal art, .science, and t(»chnical 
schools, and a large recreation ground. The Hoyal Porcelain 
Works cover 5 ac.res. Hail way signal works and iron 
foundries have been added to the industries. Some pro- 
gress has been made in deepening the river, and further 
improvements ifre contemplated. Th(‘re are two daily 
newspa|)ers. At Worcester, alternately with Hereford 
and Gloucester, is hel<l the ft‘stival of the ‘‘Three (^hoins.” 
Area, 3185 acres. Population (1891), 42,908; (1901), 
46,623. 

WorCOSteti a town of Ca)»e Colony, near the 
sources of the river Breede, north by east of Caj^e Towm, 
with which it is connected by rail. It stands 2000 ftH‘t 
above sea-level, in one of tin; most (‘xtoiisivc wine-growing ! 
districts of the colony, atid is a busy agricultural centre 
with a jiojmlation which rosj from 4900 in 1887 to 
5400 in 1891. In the ncighbourhootl is a co])ious thermal 
spring credited with valuable medicinal properties. 

Worcestefi a city of ^fassachusetts, U.S.A., 
capital of WorcesUT county. Tt includes an area of 32 
square miles of liill country, dotted with lakes and ponds, 
and is situated near the centre of the state. Tin* url)an, 
closely-built portion comprises but a small part of the area 
of the city. It is irregular in plan, is divided inH) eight 
wards, has excellent w'ater-sujiply and sewerage systems, 
and its business streets are i)avcd with granite blocks, the 
residence streets macadami/4ed or grav(;lled. Its altittide 
is 475 feet at the Union central railway station. orcester 
contains several institutions for advanced education, 
among them Clark University, a no?i-soct;irian institution, 
opened in 1889 for graduate study, which in 1898 had 
a faculty of 11 and was atUaided hy 44 stud(;iits. There 
is also the C^ollege of the Holy (h'oss, a Roman Catholic 
institution opened in 1843, which in 1898 had a faculty 
of 25 and an attendance of 341 students. The 5\or- 
cester Polytechnic Institute, wliich w.is opened in 186^, 
had in 1898 a faculty numbering 30 and an attendance 
of 216. Worcester is a railway centre of much im- 
{)ortance, four companies having lines which enter the 
Union station ; these are the Boston and Albany, the 
Boston and Maine, the Fit(*hbjirg (also of the Baston and 
Maine), and the New York, New Haven, and Hartford 
railways. It is, however, chiefly as a manufacturing c;ity 
that Worcester is prominent. In 1900 it had 
manufacturing establishments, with a total capital of 
$42,966,743. They employed 25, .593 hands, and the 
products were valued at $53,348,783. The.se were :n 
great variety, the principal being the following : foundry 
and machine-shop products, value $8,492,686 ; boots an<l 
ahoes, $1,610,605; woollen goods, $1,53 1,04 < ; wire- 


work, $1,531,047. Envelopes, musical instruments, 
clothing, firearms, foml preparations, marble and stone 
work, leather and cotton goods wci’e also j>roduced in 
large quantities. Tlie as8i;sHi»d valuation of real and 
}»ersonal pro|)erty in 1900 was §112,043,973, the net debt 
of the city was i?5, 676, 237, and the rate of taxation was 
§16.40 per §1000. The total income, exclusive of loans, 
was §3,205,458, and the expenditure for maintenance and 
operation was §2,516,118. Po} >ulat ion ( 1 890), 84, 655 ; 
(1900), 118,421, of \\liom 37,052 were foreign-l)orn and 
1215 coloured, including 1104 negroes. 

Wordsworthi Dorothy (1771-1855), diarist, 

was the third child uiul only daughter of dohn Words- 
worth of (\H‘konnouth, and his wife, Ainu* Co<^kson- 
C’rackenthoiqH?. The poet William WfU’dswortli was her 
brother and a year her st'uior. On tla; death of her 
father in 178.*>, Dorothy fouml a hoiiu' at Ptuirith, in the 
house of her iiiaternal grandfather, and afterwards for a 
time w'ith a maiden lady at Haliiax. In 1787, on the 
death of the tdder William C-ookson, she was adopted by 
her uncle, and lived in his N»»rff)lk parish of Foriicett. 
She and her brotlnu* William, who dedicated to his si.ster 
the Evening Walk of 1792, were early drawn t(> one 
another, and in 1794 they visited the Lakes together. 
They determined that it would be licst t(» combine their 
small capitals, and that Dorothy should keep houst; for 
the ]K)et. From this time forth her life ran on lines 
clo.sely paralkd to those of liiu* great })rotlier, whose 
comjianion she continued to ])e till his di'ath. It is 
thought that they made the a(*(puiintance of Coleridge in 
1797 . 

From tlie autumn of 1795 to duly 1797 5Villiain 
and Dorothy Wordswortl) took nj» their ahodc at Hacc- 
down, in Dorstdshire. At the latt(‘r date they moved to 
a large manor-hfaise, Alfoxden, in the northern slojw of 
the Quantock hills, in West Somerset, S. T. CVileridge 
about the sivm»‘ time siltling near by in the town of 
Nether Btowey. On ht 20th of January 1798 Dorothy 
Wordsworth began li(;r invaluable Junrmily uw'd by suc- 
cessiv'e biographers of her brother, but first prinh;d in its 
quasi-entirt'ty by Professor W. Knight in 1897. The 
Wordsworths, Coleridge, and Chester left England for 
Oerinany on the 14th of September 1798; and of this 
journey also Dorothy Wordsworth preserved an acr-ount, 
portions of wliich were jmblislied in 1897. On the Mih 
of ^fay 1800 she started aiiotlier Jmnmd at (hasinere, 
which she ke}it very fully until the 31st of December of 
the same year. She resiiiui‘d it on the 1st of January 
1802 for another twclvi* months, closing on the 11th c.j 
January 1803. These were printed first in 1889, She 
composed JieenJhrllons of a TiMV inmie in Seotlandy in 
1803, vrith her brother aiid (hJeridge; this was first pub- 
lished in 1874. Her next contribution to tlic family his- 
t(jry was her Journal of a Mountarn liamUvy in November 
1805, an accmint of a walking tour in the J.akc (Vstrict 
witl/hcr lirother. In July 1820 the Wordsworths made 
a tour on the continent of Kuroiic, of which llornthy 
prescrv(‘d a vmy copious and careful record, portions of 
wliich were given to the world in 1881, the writer having 
i-efiiw-d to jaiblish it in 1824 on the ground that lier 
“object was not to make a book, but to leave to her 
niece a n(;atly |j<'nn«*d memorial of those few interesting 
months of our lives.” Meanwhile, without licr lirotlier, 
but in the coin|Miny of Joanna Hutchinson, Dorothy 
Wordsworth liad travelled over Scotland in 182*2, ur.d 
had cnmj) 0 .scd a Journal of that tour. Other MSS. exist 
and have been examined earefully by the editors and 
Idographers of the poets, but the records wliich wo liave 
mentioned and her letters form the principal literary 
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relics of Dorothy Wordsworth. In 1829 she was attacked 
by very serious illness, and was never again in good health. 
After 1836 she could not be considered to be in possession 
of her mental faculties, and became a pathetic member 
of the interesting household at Grasmere. She outlived 
the poet, however, by several years, dying at Grasmere 
on the 25th of January 1855. Her life, by Mr E. Lee, 
appeared in 1886. 

It would be diiHeult to exaggerate the importance of 
Dorothy Wordsworth’s comjianionship to her illustrious 
brother. He has left numerous tributes to it, and to the 
sympathetic originality of her jKjrceptions. “She,” ho 
said, 

^^gave me eyes, she ^vo me ears ; 

And linmble cares, and delicate fears ; 

A heart the fountain of sweet tears ; 

And love, and thought, and joy." 

The value of the records preserved by Dorothy Words- 
worth, especially in earlier years, is hardly to be over- 
estimated by those who desire to form an exact impres- 
sion of the revival of English poetry. When Wordsworth 
and Coleridge refashioned imaginative literature at the 
close of the 18th century, they were daily and hourly 
accompanied by a feminine j)resence exquisitely attuned 
to symimthize with their efforts, and by an intelli- 
gonco which was able and anxious to move in step 
with theirs. “ S. T. C. and my beloved sister,” William 
Wordsworth wrote in 1832, “are the two beings to 
whom my intellect is most indebted.” In her attitude 
to nature, in the quickness of her eye, in the alertness 
of her observation, in her ductility to new impressions, 
Dorothy Wordsworth is revealed in her marvellous 
Jourmh as keeping on a level with and even pushing 
sometimes ahead of the groat authors of the Lyrical 
Ballads, In her pages wo ciin put our finger on the 
very jmlso of the machine; ’”e are present while the 
New Poetry is evolved, and the sensitive descrii)tion8 in 
her prose lack nothing but the accomplishment of verse. 
Moreover, it is certain that the sharpness and fineness of 
Dorothy’s observation, “the shooting lights of her wild 
eyes,” actually afforded material to tlie potJts. Coleridge, 
for instance, when he wrote his famous lines about “ The 
one red leaf, the last of its clan,” used almost the very 
words in wliich, cjii the 7th of March 1798, Dorothy 
Wordsworth had recorded “One only leaf upon the top 
of a tree , . . danced round and round like a rag blown 
by the wind.” 

It is not merely by the biograpliical value of her notes 
that Dorothy Wordsworth lives. She claims an inde- 
jiondont place in the history of English prose as one 
of the very earliest writers who noted, in language 
delicately chosmi, and with no other object than to pre- 
serve their fugitive beauty, the little pic^turesque pheno- 
mena of homely country life. When we speak with very 
high praise of her art in this direction, it is only fair to 
add that it is called forth almost entirely by what she 
wrote between 1798 and 1803, for a decline similar to 
that which fell upon her brother’s poetry early invaded 
her prpse ; and her later journals, like her LetUrs^ are less 
interesting because less inspired. It is only since 1897, 
when Professor Knight collected and edited her scattered 
MSS., that Dorothy Wordsworth has taken her inde- 
pendent place in literary history. (e. g.) 

WorkinsrtOfli a municipal borough, market and 
seaport town, in the Cockerinouth j)arliamentary division 
of Cumberland, England, 34 miles south-w^est of Carlisle 
by rail, at the mouth of the river Derwent. A cycle and 
motor -carriage factory has been introduced. In 1898, 
129,584 tons of coal were shi]>pcd coastwise from this 


port. Since 1892 it has been subordinate to the port of 
Maryport. The municipal borough incorporated in 188S 
did not include the whole area of the previously-existing 
urban district. Population (1891), 23,836; (1901), 
26,141. 

WorkSOpi a market town, urban district, and parish^ 
in the Bassetlaw parliamentary division of Nottingham- 
shire, England, 16 miles east-south-east of Sheffield by rail. 
The mechanics’ institute was converted in 1896 into a 
free public library. A new cemetery of 15 acres has 
been opened. There is a considerable trade in Windsor 
chairs and wood for packing-cases for Sheffield cutlery. 
Population (1891), 12,734; (1901), 16,112. 

Worm. — This article deals with the true worms or 
Chmtopoda, and is divided into two sections, the first 
treating of the Oligochaeta, land and fresh-water forms, 
the second of tlie Polychasta, marine forms. Some other 
animals popularly known as worms are discussed under 
the articles Nematoda, Nemertini, Planauians. 

I. OUGOCHiETA. 

In this section the priiicij)al advances ip our knowledge 
of the Oligochseta since the publication of the article 
W’oRM in the ninth edition of this Encycloi)iedia will be 
dealt with under the heads of structure, classification, and 
distribution. 

Respiratory Organs. — Cuvier’s definition of the Oli- 
gochaeta as “Aunelides ^branches setig^res” no longer 
holds good. The fingcr-like processes arranged 
round the anus of 2)ero have l^een long 
known, but the retractile gills upon the hinder end of the 
largely aquatic genus Ahna Siphonogaster and Digits 
hranchus\ though correctly describeil by Levin sen, wore 
generally regarded as |)ertaining to some Polychaet woim 
until the existence of these gills (though in one only of 
the three or four sjiecies of the genus) was proved by 
Michaelsen. Several aquatic Oligochsota belonging to 
Clapar^de’s group Limicolm are also provided with gills. 
Bourne found in a Naid, ChatohrancMts, a series of paired 
and lateral processes of the body, containing an extension 
of the cceloin, and })rovided with capillary loops; these 
are situated on the anterior part of the body, and many of 
the gills lodge also the long st'tm of the worm. Others are 
free from the setae. Jiranchvura is a genus of unknown 
habitat (found in the Victoria regia tank at the Botanical 
Society’s gardens in London) which belongs to the family 
Tubificid®. This genus, discovered by Beddard, is pro- 
vided at the tail end of the body with dorsal and ventral 
simple gills, containing a prolongation of the ccelom and 
supplied with blood-vessels. A somewhat similar form, 
Hespentdrilns btunchmtus, was described by the same 
author from South America, but in it the quite similar 
gills are lateral iu [losition. The lastemcntioned instance 
rtH’alls Almuy for only one out of the four species of the 
genus is gilled. Since the Tubificids breathe chiefly at 
the tail end of the Ixjdy, which is thrust out of the mud 
in which they live, the differentiation of gills in this region 
is intelligible. 

Ccelom. — In all Qligoc?h®ta the coelom consists of a 
series of chambers divided from each other by transverse 
I»artition8, which corn^sjiond with the external meta- 
merism. Only at the head end is this arrangement con- 
fused by the degeneration of the 8t*pta into more irregular 
masses of muscles. In certain earthworms the coelom 
is further subdivided. In Deinodrihis the dorsal vessels 
(there are two dorsal vessels in this genus, in Octochcetus^ 
and in some others, a state of affairs which is a retention 
of an embryonic condition) are entirely enclosed within a 
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Bac ; this seems to be clearly a part of the coelom, which 
thus differentiated into a “ poricardimn.” The ssime 
coelomic sac envelops the dorsal vessel of MeyrmoUde^y 
and in other worms other vessels may bo thus contained 
in separate ccelomic spaces. The gills of Branchiwra are 
shut off from the general coelom by septa (Fig. 1) j and in 
the same worm and in Lihyodrilm tlierts are lateral cavities 
shut off from the rest of the ccelom which are coiuparabie 



Fw. 1.— Cro8«-Mctlon through Branchiura.-^Br d 
. and Dr v, dursal and ventral branohiaB ; Jnt^ 
inteHtine; up, Heptuin dividing coelom; l)l\ 
dorsal bluod-veBael ; KK, ventral blood-vesBel ; 
iV, nerve cord. 

to similar spaces in the Caintellidae. Investigations into 
the structure of tlie coelom will be further dealt with in 
the section devoted to the organs of reprcsl action. 

Mephridia , — It has lieen known since the year 1885 
th'it among the Mt'gascolicidse the tyj)ical paiml nephridia 
of the Oligochieta were often replaced by more uuinermis 
nephridia in a single segment. There are many details 
which require further investigation ; but it has been ast er- 
tained that in sueli genera as Pheretinia { — Perichata), 
Octochaetus^ Betihuinia^ &c,, theio are exceedingly nuiner<jus 
nephridioporcs upon each segment to which correspond as 
many micronephridia, as they have bct;n termed. These 
iiiicronephridia may, or apparently may not, be jjrovided 
with coelomic funnels. It is disputccl whether they are 
connected with each other in the same segment or in 
consecutive segments, or whether each nephridium is 
entirely separate from its neighbours. In any case it ha-s 
been shown (in Octochaffys, Pheretim^fx, and Meyamdidm) 
that the “ plectonephric ” or “ microncphric ” condition is 
preceded by a pair of nephridia in each segment which 
ultimately break up into many ; since the many nei>hridia 
tnus produced are in connexion for a time before tlicy 
break loose, the persistence of the connexion in the adult 


of Pheretinia which has been asserted becomo.s of le.ss im- * 
portance. This discovery does away with the ditlicnlty 
which was at one time felt — and embodied in a clas.<ilU’a- 
tion — ^which divorced such manifestly related forms as 
Perixmyx and Megxucolex^ since the former had paired 
nephridia and the latter a complex of many micronejdiridia. 
'riieso micronephridia may become connected with the 
gut at the posterior end as well as the anterior, wliere 
the existence of siilivary glands which are undoubtedly 
nephridia has been long known. In Octocka^tm m)t only 
is there a nephridium opening into the buccal cavity, but 
numerous tiilies optm into the intestine in the last few 
segments of the body, an arrangement which recalls the 
“respiratory trees” of certain Echiuroidca. A highly 
remarkable modification of the nephridial system is to be 
seen in certain End^ilida^ It was first disco^ered hy 
beddard in Lihyodrilm^ but occurs in other genera of 
that family. The luiphvidia arc^ }>aired structures, a pair 
to each segment, as usual, but the bwly-wall is pervaded 
by a system of branching and anastomosing tubt*s, whieli 
ojien on to the exterior by numerous p()n\s, and are formed 
out of the terminal portirni of the nephridium, not out 
of the excretory tubules themselves. 

Alimentary Canal , — The principal fresh disco\(‘ries with 
regard to the gut of Oligochieta relate to the calcilerous 
glands. These glands may be absent; if present, there 
are from one to six pairs ap|)euded to the a*soi)liiigus. 
They arc not simple diverticula, but the interior is com- 
plicated by ail abundant folding of the lining incinbrano. 
Among the lower aquatic families tli(‘S(' glands are not 
jireseut except in the Enchytneida‘, which are possibly to 
lie looked upon as simplified memliers of the higher earth- 
worms. Thew glands are dilferentiated in some of tJio 
Eudrilidie into two series. In Polyioreuin\ for example, 
and in other allied genera there are a pair of caleifeious 
glands, usually in the thirteenth segment, ami in uddititm 
to tla^se a single unpaired ventral gland of the haino 
structure in each of segments ix, x, xi. The latter liave 
b(‘(!n distinguished b^^ Micliaelsen under the name of 

chylus-tasclien,” but their minute strueture is so similar 
that it is hard to believe in a difterence of function. 
Moreover, it has been shown that both kinds of glands 
secrete similar crysUls. Jn any ease, the caleiferous glai.ds 
do undergo a remarkable modification in some otlier 
genera of Eudrilidie. In Stnldmann la, for exain])le, there 
are six jiaiis of glands a])pended to the resojhagus wliich 
ap}»ear from their jiosiiioii and relations to be tlie 
equivalents of these? glands. Their struetnn*, however, 
is different. There is a short lumen oijening into the 
(esophagus and lined with an unfolded layer of epithelium 
This is surrouiJ(lt?d by a mass of cells permeated evi'ry- 
wliere by blo(xl-ves.sels, wliicli jmrsiie a devious cour. o 
through the gland. Along the edges of the vessel the 
granular c(?lls become arranged in a regular fasliion sug- 
^stivc of the cells bning tlie lumen of a gland ; but lu re? 
the lumen is a blood-vessel. This mass of cells jnesei.ts 
no resemblance to the cells lining tlie short lumen of the 
gland (Minnected 'with the U‘sophagus, which latter is, 
moreover, less (icvelo]M?d in some genera than in otlu rs. 
They are more likt? cliloragogen cells. Ibit in any ca; e, 
i.e., wliatcvcr the origin of tliese glands, it seems char 
that their function (iitfers from that of tlie “iK»rmul” 
cahuferous glands of Oligocliada, and the large, bhfd- 
\cssel with its coating of modified colls siiggests that 
they have acquind some function connected with the 
blood. Their comiiiunuJatum with the gut by a much 
shrunken epitheJiuui-lined duct leads to tlie belief tliat 
they are in reality modified caleiferous glands. 

Reproductive Oryami, — It lias been shown that in all 
Eudrilidatj which have been studied with suflicient minute- 
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* ness, except NefnertodHlus, the ovaries are not freely 
dependent into the general body cavity as tiiey arc in all 
other Oligocha^ta. They occupy the usual position, t.c., 
on the ant<?rior wall c)f segment xiii, but are invested by 
a sac which conlmuni^^ates with a system of large sacs 
which perform in most cases the ofHce of spermathecsB. 
T'here is thus brought about a direct communication 
between ovary and oviduct, a state of affairs comparable 
to that obtaining in the male organs of the bulk of earth- 
worms, where the testes arc similarly enclosed in seminal 
sacs, into the interior of wdiich open the sperm-duct funnels. 
In spite of the system of often very sjmtuous sacs which 
communicate with the space surrounding the ovary, these 
worms also possess egg sacs (receptacula w)orunC) of the 
ordinary terricolous patt(^rn. Into tliese latter, moreover, 
oj»3n the oviducts, which arc, j>crfoctly normal, and pre- 
sumably serve as the conduit for the eggs to the ex- 
t.*rior, though the eggs might pass out through the large 
SICS already spoken of. The arrangement and degree 
of comi)lication of these sacs vary consid(*rably. This 
conijdex female ai)paratU8 is eitlier single or double ; 
in the former case the orifujcs of the oviducts remain as 
the nfirmal two, but the sacs into which the ovarian 
chamber open rojich the exU^rior by a single jiore. This 
a()crture is placed in front (»f or behind that of the male 
ducts. The sac wliieh directly cominuni(!att's with the 
exterior seems to perf<»rm the oftico of a spernuitlioca. In 
many gmiora of Eiidrilidae, sucih as Poli/toreutvs, there is 
no oth(!r spermatlit^ i. An int>cresting series of transitions 
exists between those (JOilomic sjiermatliefial sacs and sper- 
iiiathec:» of the usual jiattern. In IJellodrUiLs (Fig. 3) there 
is a long, single, and median spermaihec^a, which ojmjiis on 
to the exterior in the middle line of segment xi. At the 
oj)])osite extremity it ends blindly, but the extriunity dips 
into the system of cadomic sacs eonne(;tod with the ovarian 
chamlKjr. In (Fig. 2) there is alsf) a single 



Fio. 2. Kemalp reproilurti ve nyntcTn of 

- -xifi, xiv, thirteenth and fourteenth segments ; 

Hv, Hpennnthorji ; ftp', spernmthecal sac involving 
thu last ; or, ovary ; r o, egg sac ; od, oviduct. 

median spennatheci, which is precisely of the same struc- 
ture as in JJeh'odnluHy but much smaller ; its distal blind 
extrefhity is also concealed within the interior of the 
cnelomic sac. In both these cases the ova can only leave 
the body through the oviducts. It is plain, too, that the 
sperm cannot roach the interior of the large sacs which 
involve the end of the B]icrmatheca, unless indeed it 
enters by the oviducts. In other genera of Eudrilidse 
blindly-ending s])ormatheca 0 have entirely vanished, and 
the large median sac or sacs open directly on to the 
exterior by a pore or pores, wdiicli may be eitlier near to 
the ]>osition of the ovaries or far away from them. The 
median sac, in the case of JJhyidrilus^ has been shown to 
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contain sperm. There is thus clearly a formation of a 
new kind of sjyermatheca, which first involves and then 
entirely replaces the type of spennatheca possessed by 
HeliodriluSi and which is like that of other earthworms 
in structure, and in position especially recalls the sperma- 
theem of the Geoscolicidse. The large sacs have been 



Fw. 3. —Female reproductive aystem of HHiodri- 
lus. — zi'Xtv, eleventh to fourteenth aegments ; 
ftjftrM, apermatheca ; ftp. o, ita external orifice ; 
up. gae, apermatheca! aac : ov, aac containing 
ovary ; r.o, egg aac ; od, oviduct. 

shown by Tlosa and Beddard to iu reality sacs developed 
out of the septa and enclosing a sf>ace that is a part of 
the cadom. Porhajis the actual orifice, or rather its walls, 
are in those forms the last vestiges of true spermathccte 
like those of other Oligoclweta. The substitution of a 
spcrmaiheca morphologically quite different for the existing 
OligfKjhajtous spcrmaiheca is quite analogous to the sub- 
stitution of a backbone for the notochord in vertebrates. 
These structures naturally ap]>ear late, coinjiaratively 
speaking, in develofimcnt. In Lihyodi'ilm it has l>een 
ascertained that the young worm has rei>roductive 
organs like those of typical earthworms, the ovaries being 
free. 

Formerly the 01igocha^.ta were divided (Clapar(*de) into 
two divisions, the Limicolye and the Terricolae, a groujfing 
expressive of the diffeitmi mode of life which 
was Injlievcil to go along wdth differences of 
an important kind in structure. TIuj b)rmer 
group, which embniccs the first sc^ven families, agrees 
with the latter in the anterior jiosition of the cliUdlum, 
in the large size of the large yolked ova, in the sinqile 
structure of the clitellum (one cell thick), and in the short- 
ness of the s|)erm duets, which occupy but two segments. 
In the Terricolae the clitt'lluin is farther back and is more 
complex in structure ; the ova are small, and witli but 
little yolk; and the 8i)erm ducts occuj»y several, ofbm 
many, seginents. MoviJiyaster and AJhiroides prevent 
such a grouj)ing. The former, though an earthworm in 
many characters, has* abundantly yolked tliough not \oty 
large ova, the clitellum is anterior in jKJsition, and the 
sjierm ducts traverse only a single segment. In Alluroides 
the ova are large and abundantly yolked, the clitellum is 
one cell layered, the ovaries are in segment xiii (as in all 
Terricolae), and the s])enn ducts traverse several segments. 
We shall ther(*iore divide the Oligoehaeta into the following 
twelve families, which embody the present state of our 
knowledge : — 
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1. iSoloiouatidn (by Sedgwick referred to the Arcliiainielida). 
^Set» ill iour biiudlea. Brain contiimoiiB with epidonuis. Testes 
(unpaired) in v ; ovaiy in vi. No s^wnn ducts ; oviduct repitiseiitwl 
l»y a pore oil vi. S^rmatliecte in three ])aira in iii-v. Asexual 
reproduction also occurs. JEoloaomn (perhaj® also Ctniodrihts). 

2. Haldid®.— Sotro varied in form, in four Imndles ; doi-aal 
bundles often deficient in anterior segniouts or {Chfvtogaster) 
throughout the body. (MitelUim v-vii ; teates v ; ovaries vi ; 
spomiathecaj v; male luires vi associated with genital aotw. 
Oviducts a simple pore. Asexual repmduction also occurs. Kais^ 
Veroy (jhotdx)bTanc}hmy &c. 

3. Tabificidn. —Seta; varied in fonn, in four bundles. Clitrllum 
usually xi, xii (sometimes x, xi, xii (xiii), or xii, xiii). Teates 
X or xi; ovaries xi or xii; spcrmidiu^al glands opening on xi 
or xii (orifice rarely single and median). SjHjnnathccie in x, xii, 
or xiii (or absent — Jiolhrionmrm). Oviducts xii/xiii. Tnht fej\ 
ClitelliOy ITfUrochicUi, LimmlrilitSy JfemUtthifeXy }lrai}rhiara, Ver- 

ErnbolocephaluSy PhnuttlnUta^ Jft'spemirif us,^ kv.. 

4. LumbricalidsB. '-Setie always jiairod, never in bundles, some- 
times bifid at exti*emity, sigmoid. Clitelhim variable, vii-xv, 
x-xii, &c. Testes one or two mirs in viii or (ix), x. Ovaries 
one or two pairs. S|tci*niidiical glands in viii or x (usually) or 
xiii, rarely single. One or usually two iwiirs of s{)erin du»‘ts 
o])ening into spermiducal gland. Siiermatheca* one to five jiairs 
between vui-xv, rarely {Sufrm) single median and with 
diverticula. Dorsal vessel often with civcal contractile branches. 
Lvmhriculufty RhynchdmiSy Sutrotty StyliMfrifua, Phreatothrii'y 
Thhicdrilus, Ac. 

f). Phreoxyctida. — Sotie in four coujilcs or four single seta*, 
simple, sigmoid. .CUtclluin xi-xiv. Testes x, xi ; ovaries xii or 
xii, xiii. Sperm auc.ts witliout spermiducal glands ojicning in x, 
xi. Oviducts on following scgincnts. Hpemiatiiecro vii, viii, ix, 
without diverticula, Ac., viii. Phrmrydm^ rehnlriins. 

6. EnchjrtoSBidSB. — Sotte single, jiaired, oi* in gron])S : short, 
simple, straight, or sigmoid, or absent (Anarhtrta), Calciferous 
glands sometimes prescjit. (Mitellum xii, xiii. Tt‘stes in xi, 
male pores on xii. Hpcnuklueal glands rudimentarv, oviducts 
nidimontary. Sperniatlieca! in v often witli <livei*tieula, rarely 
two pairs. Doi’sal }»orc8 sometimes irt’csciit. Kurh yUvcuHy Pachy- 
drilm, Umledy Mnruniina, Sfnrutiia, Fridrridn, Ac. 

7. Discodrilidw. “Parasitic fonns with sucker at bind end. 
Phaiynx with cliitiiious jaws. No seta*. »Spcrmatheea' i\, 
opening by comriioii oriiiees ; testes ix, x ; generally two j»aii’s 
of vasa detcrentia, with one median spermiducal gland in x. 
Ovid nets jiores only ; ovary xi. lidrlMrihis, Ac. 

8. Honiligastrito.- Largo or small eartliworins, with eight 
siinjde setie per seginent. (Jlitelliim x-xiii. Testes x ; ovaries 
xi or xiii ; spermiducal glaiuls (like tbosi^ of J^umUrivulidit’ in 
structure) opening x/xi or two pail’s of glands. Sponiiatheea* 
viii or ix, without diverticula. Many gizzards. Moniliyadn'y 
Dfsinngastrr. 

9. MegaaoolicidsB. — Large or small worms, with simjde set.T, 
eight, twelve, or numerous in each segment. (Jlitellum usually xii 
<ir xiii or xiv to xvi-xxiii or so. (lizzard in niid«lle of cesophagus. 
Nepliridia difiiiscd or isiired. Testes x, xii, or xi. SjHTmidueal 
glands one or two ]»aii^*, oj)ening with or imlejM^idently of sperm 
ducts, geiienilly in xvii, xviii, or xvii, xxix. Spennatliecfe onr 
to six pair.s, always with diverticula ; rarely jiinny jmirs in one 
segment. J^herctimtiy MfigasroJv.r^ AcanthmlrUnsy Pf nIuimUiy idehu- 
gaMfiVy G<trdiodrihu% Ac. 

10. LumbricidflB.‘*‘ — Size moderate. Seta* eight per segiiieni, 
Clitclluin rather far back, (jizzard at end of o-so^ibagus. Male 
pores on xv, rarely anterior. Te-stes x, xi. >io spcrmidncal 
glands. Spermatbecre one to eight jKiii’s, very rarely numerous 
]»airs in one sogment. Linnhricua, Allulohophoray Alhirus, Ac. 

11. OeoBColicidse. — Small or larg<; worms. Setse eiglit per seg- 
ment, often larger and nioro oriiaiiieiite«l uiion olitelhmi. (lizzard 
in middle of (esoi»hagus. Clitelhim variable. Spermiducal glainls 
generally absent. Sjwrmatheere one to six iiaira, without diverti- 
cula ; often many paii’s in one segment. Microchaia^ Ponhm'uhjTy 
KiftiMuSy Ac. 

12. Eudrilida. — Size moderate. Selic eight per segment. 
Ovaries enclosed in cadomic sacs which communicate with a 
si»ermatheca also celomic. True. sfKTmathcca? rarely jnx'sciit ; il 
so, without diverticula. SjK*rmiducal glands always prcHent, 
into whicli the vasa deferentia (<>ne or two paii-a) always open. 
KndriliiSy PolytorcutiiSy Ahaiiia, Uypcr'nArihia^ Mdadrilns, 
EndriloideSy Ac. 

There are now about 1000 Kjieoies of Oligochadn 
known ; liefore tho year 18S3 the niimlier was only 
aliout 150. No conclusions can be formulated at jirt^sent 


* U has been suggested that these last two genera should be united 
to form a distinct family. 

* Perhaps the Lumbricidie and OeoscoUchhB form but one family. 
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concerning tho distribution of the aquatic forms. Tlio 
earthwonns ijermit of some general statements. Eliminat- 
ing forms which can In; shown on ix*.asonablc prolxibility 
to have iieen introduced, the w^orld can l>e 
iiiap|ie(i into ^‘gions in accordance with the 
range of the families and genera. These are : 

(1) the Ethiojiian, the most distinct of all, to which the 
Emlrilida^ are limited as well as (proliably) the genus 
Jknhnmia and a Tminl»er of ( Jeoscolicidse. (2) Antarctic, 
New Zealand to Patagonia, with intervening islands such 
as Kergiitden. Tt lia.s no particular family, but conttiins 
the bulk of the s|H*cies of Actmthad ri! m and MicromdeXy 
and the i>cculiar genera DcInfdriliiSy J*iayiochwta, There 
are no Geosc<diei<he. (3) Indo-Australiaii, containing 
the vast pre}M)iideranco of the Megascolicidm. It may 
be .subdivided into Indian (including Burma), with most 
Moniligastrhlie, and g.*nera Typhm'vSy Jloplochcpta ; 
Malayan, the heiidquarte‘rs of Phereiimi : and Australian, 
with the majority of />///n8^’r,aiid other C^rypto- 

drilids. (4 ) P.ibearctic (with uncertain limits, but certainly 
Europe and Asia, not Ja]ian), to w'hich Lumbricida' are 
nearly confinerl. (5) Neotropiciil. All South America 
excejit I'atagoniii, with (Jeoscolic.ida'. and genera A'cn’ia, 
Ormrodnhm. (G) Nt‘.arctic. The existence or non- 
oxist(‘n(!e of such a region is a matt**!* for furthea* inquiry. 
North America is mainly a mixture of South American 
forms with l^alamrctic, as is the case with its mammals. 
We liave of the foi’mer the genera Ocnerodri/'USy Krn'iUy 
MicroPro/ fWy and among the latter s|>(H;ie8 of ANo/nhojJn/tVy 
some of them distinct from European forms. There is 
also the distinc‘tive g<.*nus J)kh(MfaateVy xvhi<*li is mainly 
confined to this region, and Sj^aripifiophiiiiSy wdiii^h is in 
tin* same position. The alternative arrangement would 
1)0 the exbaision north w^ards of the N(*(>troj)ical region 
and the placing of the more nortlierly parts of North 
America with the l^ahearctic into a Holarctic region. 

(f. k. li.) 

II. PoiATHArrA. 

A comprehensive account of the structure and habits of 
the Polyelueta liaving U*en already given in Awry. Jlrit.y 
vol. ii. pp. 65- 68, it will only l)e necessary liere to refer 
to some sj)ecial ailvancos in our knoxvh*<lge of the group 
made in recent years, and some general conclusions n'uehed 
as to its morphology and aftinities. 

Tho body of tlie various Polyclaete worms, although 



Fro. 4.— A, fide vtew of tho hoail rejiion of AVm* cuUriffra. H, dorsal 
view of tho samo. A', oye ; A/, iiioiitli ; rf.r, (Jorsal larriis ; fieri- 
Rtoinlum, probshiy eijiinl to two Nej^nients; jmt.c, peristomlal cirri ; 7>f, 
proBtomiaf palp; ))arapodlum ; yr, pr«>Btuinnivn ; pr.t, prustomial 
teiitscle ; t.ii, trunk segment ; v.c, ventral cirrus. 

differing greatly in outward sha}»o, can be referred to a 
common i»ian of structure^, common also in grr3at 
j)art to the (dber members of the phylum 
Annelida, of wliich the Polyclireta form an order. There 
is an ante^rior region, the pro.stoiniiim, projecting above 

S. TX. — III 
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the moutli, followed by a number of segments or meta* 
mores, generally provided with lateral appendages, the 
parapodia, and a terminal ]>ygidmm surrounding the anus« 
Neither the prostomimn, which contains the brain, nor 
the pygidium is homologous with the segments l^ng 
between them. From the prostomium may spring various 
processes, primarily sensory in function. The more dorsal 
are tentacles, the ventral pair at the sides of the mouth 
are pal])s (Fig. 4). Often these processes may become 
converted into gills ; this is especially the case with those 
worms which live in tubes, as this mode of life leads to 
the extreme modification of the anterior re^on, which, as 
a rule, alone projects to the exterior. Special sense organs 
are also generally situated on tlie prostomium, such as 
eyes, and two lateral ciliated pits near its postoiior border, 
the nuchal organs, comparable to the lateral pits of 
Nemertines. The first true segment is the periatomium, 
surrounding the mouth. Together with the prostomium 
it constitutes the “ hea(l ” of the worm, and almost always 
differs considerably from the more posterior segments. 
The paired inetameric parapodia are hollow processes of 
the lx)dy-wall, bearing the characteristic bristles, or setse, 
and typically drawn out into two loVies, a dorsal noto- 
podium and a ventral neuropodium, each provided with a 



FlQ. diEKram of the nephrldium of Nereit dvoemcolor. B, diagrmTn 
of the nophrldlum of A/ciopr*, Into which opens the lErge genital funnel 
(civloinostromeX C, small portion of the nephrldium of Glycera nphomi’ 
»ton%a, showing the canal cut through, and the solenocvtes on the outer 
surfaite. D, optical section of a branch of the nephrldium of A'ephthyn 
Molopmulrotde». 0.9, cut surface : cef, c(eiomostotne ; /, flagellum ; o/, 
genital funnel ; n, neck of sulenocyte ; n.c, xiephridial canal ; n.pt nepnri* 
dioiMue; lut, tiephridiostome ; hk, nucleus of soleuocyte; aoleno- 
cytes ; f, tube {from (foodrieh). 

cirniSi.a solid proce.s8 with sensory epithelium. Such fully 
developed parapodia are <mly found among the active, 
freely moving, or B>^iinming forms. In those worms 
which burrow in the sand, or live in tubes, the lobes and 
cirri often become much reduced, or di8api)ear in certain 
regions altogether. The setae also may Injcome converted 
into short stout hooks, known as “crotchets,” useful in 
movdng up and down the tube or burrow. The seg- 
ments and parapodia in the neighbourhood of the head 
often bec'ome modified (cephalization). During growth 
now segments are always ^ded from a s^xecial growing 
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zone immediately in front of the pygidium, and become 
differentiated from before backwards. • 

Internally there is a spacious body-cavity, the coelom, 
filled with a corpusculated fluid, and distinct from tho 
blood-vascular system. The nephridia of the Polychseta 
are not of uniform structure. Essentially paired segmental 
ciliated tubular excretory organs, as in other Annelids, 
they are of two main varieties, one without and the other 
with an opening into the coelom. 

Tlie first kind of nephrldium found in the Nephthyidne, Glyceridie, 
and Phyllodocidne consists of a tubular duct o]>ening to the exterior, 
and ending internally in a more or less branched extremity. The 
blind brandies are beset with peculiar cells, the solenocytes (Fig. 5), 

S rovicled with a long narrow cuticular tube opening into the nephri- 
ial canal at one cim, and fixed to the body of the cell containing 
the nucleus at the other ; here a long flagellum is attached^ which 
works down inside the tube, projecting into the lumen of tlie 
nephridinni. Such closed nephridia seem to he comparable to 
the branched excretory organs, ending in flame-cells, foimd in 
riatyhelniinths, Nemertines, and Botifers, and exactly rescnihle 
tlie excretfiry organs of Amphioxua (Goodrich). In the Capitcllidie 
and Nereiche (Lycoridea), the nephridium is pixiyided with a 
nephridiostonie opening into the cadom. In the niajority of 
Polydnettis, however, tne excretory organs appear to ho formed 
by the fusion of the neidiridium with a funnel of ccclomic origin 
(see below). 

The reproductive cells arc devdoj»ed from the coelomic epitlielium, 
ripen in the cwlom, and are carried to the exteir’or at maturity by 
sj'iecial genital ducts (eccloriiostomes), probably develojied from the 
cudoinic epithelium, as in other Annelids. In tho Capitellidae the 
Cfeloniosturncs are iudc|)eTident funnel-like stmetures opening to the 
exterior. In tlio Phyllodocidic and Glyceridai (Fig. 5) they become 

f afted on to the nophridial canal, and thus open only indirectly. 

he Hesionidse have compound organs, serving both as excrctoiy 
and as genital ducts, foniicd by the grafting of the ccelomostome 
on to the nephridiostome. Finally, in most other Polychteta the 
large open funnel of tlie adult nephridium would appear to be 
funned by the (;(eloTnostomc. These compound organs, called 
nephroraixia, may fiillil one or both of their primitive functions ; 
genemlly a small inimher in front become specialized as renal 
organs, and the roinuinder as genital ducts — this is the cose in the 
Terebcllidte, Subellidie, and their allies. 

Of late years Kleinenberg, v. Draschc, Salensky, Meyer, 
and Hatschek have added much to our knowledge of the 
development of tho Polychaeta, while Wilson 
and others have work(id out in detail the early 
cleavage of the fertilized ovum. lu the majority 
of forms the egg, provided with a considerable amount of 
yolk, undergoes unequal division according to the spiral 



B 


PlO. 6.— A, lide view of the larva of Lfyptidorhynehua (from 

•huwliig tlie developing trunk region. B, eide view of the tnichophoro 
larva of JHupowatuo utuinatui (frmn Hatachek). A, anus ; A*, eye ; 
mouth ; op, apical organ ; A, “ head kidney " ; 1, intestine ; tne, meso- 
blast; nw, larval muscle; 0, otocyst; jjp, parapodium; jpr, pncoral 
ciliated ring, or prototroch. 

type of cleavage, giving rise to four large cells, the 
macroniores, from which are segmented c:ff successive 
generations of small cells, the micromeres. The ectoderm 
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is derived from the latter, the endoderm from the former, | 
^le the mesoderm is chiefly or entirely derived from 
one of the fourth quartet of micromeres. This cell soon 
divides into two mesoblastic tdoblasts, which become 
lodged between the two primary germ-layers. It has 
been found that not only is there a remarkable uniformity 
in the early cleavages of the most diverse forms of 
Polychjetes, but also that these early stages l)car a most 
striking resemblance to the corresponding shigos of the 
development of other Annelida, and of the Mollusca. Tlus 
similarity is maintained even in the later development of 
the Mollusca and Polychoeta, for in both groups is found 
the very characteristic free-swimming larval form known 
as the trochosphoro larva (or trochophora). 

In a Serpulid £upomatiu% for instance, where tliere is little yolk 
in the egg, cleavage gives rise to a blasfcoaphere, the lower hall* 
of which invaginates to form the gut, the blastopore romaiiiiiig as 
tlm mouth, and the anus being formed later. The cells at the top 
of the upper half of the rounded larva develop cilia, and become 
differentiated into the apical plate or larval brain. An ecpiatonal 
belt of colls develops into a prtcoral ciliated ring, the prototroch, 
characteristic of the trochosphere. A smaller ring of cilia, the 
tclotroch, subsequently boconios developed round the anus, and 
cilia also extend roiiriu the mouth and along the ventral lino from 
mouth to anus. Meanwhile the mesoblastic teloblasts, situaictl 
one on either side of the alimentary canal, near the aims, give rise*, 
by their repeated division to the bands from which arc devekqM'd 
the adult mesodermal tissues (musedes. connective tissue, &c.). A 
})air of larval excretory organs (** heiwl-kidncys”) without internal 
Oldening, the nephridia of the iirst segment, ojwn laterally to the 
exterior (Kig. 6). 

Such a larva develops into the adult worm by the elongation 
of the region between the prototroch and the telotroch. The 
growing mesoblastic bands bccjorne brokfui up into somites, wliicli 
are hollowed out to form the eceloin. Tlie nephridia are developed 
from large cells situaU^d near the epidermis. Whilst the region in 



Ra. 7.--A, Autolytus {after Meneeh) with numerous buds. B, portion of a 
colony of Syllie ramwa {from M*Jnt 08 h). h.z^ budding zone ; Pt anterior 
region of the parent worm ; 1-0, buds. 


front of the prototroch gives rise to the piostomiuni, the bi-ain 
itself is formea in connexion with the apical plate, and the ventral 
iiorve-cord from the ectoderm along the ventiul region.^ The jMira- 
IX}dia arise as outgrowths of the body-wall, and the seta? as secre- 
tions of the epidennis. 

Concerning reproduction by budding and fission in the Sylli<li**, 
many details have been worked out by Malaauin and otliers. 
fienio genera {Odontosyllis, Exogene) assume a neterosyllid con- 
dition, similar to the Hetoronereid form of Nereis, in vrluch tin* 
anterior and postorior regions of the body exhibit difl’erent para|X»dia 
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and setie, and the posterior region only is sexually developed. In 
Syllis this interior region may become seiiaratod, and may develop 
a hood of its own after se|>aration ; but in Aulohjlm the jh> 8- 
tcrior sexual region do.velo)>8 a head before 8oi>aratioii takes 
place. Again, in this genus and in Myrianida gemmation may 
occur, a succession of individuals being budded oft* from "a 
sjMJcial zone at the hinder end of the anterior non -sexual 
region (Fig. 7, A). The segments in each individual bud 
become differentiated from before backwards as usual ; but llm 
oldest and most developed buds are, of course, towards tlie liiinler 
end of the chain. These chains may bo formed of malo or of 
female buds, wliicli iKscome free os they ripen, and often differ 
considerably in structure accoidiug to their sex. In Syllis ramum 
is presenttid an extraordinary case of lateral budding, leading to 
the formation of a branched worm, first described by McIntosh 
from the Cluilletufr s collection (Fig. 7, B). 

The old classification of Polychffites into two groiifw, Krrantia 
and Scdeiitaria, is now generally considered inadequate ; but 
although Hatsc‘hck and Bonham have ])ropo8ed new 
aysbiins, the affinities of the various families to one C"**'"®** 
anotlier remain in most cases too obscure to allow of 
a satisfactory classifical icm being yet established. Adopting pro- 
visionally some of Beiiham’s conclusions, we may groiij» the chief 
families in suborders as follows: — Suborder 1 : Nkueidikokmi.v, 
containing the Phyllodocidic, Nephtlividie, (Jlycoridto, Nereidro, 
Hesionidoe, Syllida;, Aphroditidie, ainl Eiiiik-i<l;c. With the ex- 
ception of a few aberrant genera, all these families have the fid- 
lowing character in common : the prostomium carries sensory 
tentacles ; the palps, wlien present, are simple ; the ac^inenta are 
fairly uniform ; the jMirapoaia bear well-dcvidojied cirn, ami anal 
cirri arc present on the pygidinm ; there are s\ij>j)orl,ing acicuhi, 
and jointed sctie ; the muscular pharynx is jirotnisible, and 
generally armed with chitinous tooth. The Am)diiiiomidtc are 
doubtless related to some of these families, and so also are 
iHuiiajw the Ariciid«i*. 

In the remaining families of the ]'olychn?ta the ])roHtomial pro- 
cesses are either higlily modified (gills of the Scrjmlidie), or mucdi 
reduced if not absent altogelbcr. Similarly the jiarapodial cirri 
are rarely ty])ically dcvclu])ed, and tlie anal cirri are absent. 
Tlio sctic are never comjmund, and there arc no aeicula, the para- 
|KHlia being as a rule much modified. The body is divided into 
regions — ^thoracic and abdominal — differing iii external form, and 
frcauontly also in internal structure. The muscular pharynx is 
little devcloi)cd, and never armed. Theses families may oc grouped 
in suborders, as follows: — Suborder 2, Spionikoumia : including 
the Spionidrc, Polydoridtr, ('ha*toptorida*, Magelonuke, and ]»erhups 
the Ammoeharidic. Suboi*dcr 3, Cai’ITELlifuumia : Capitollidie. 
Suborder 4, S(*oLK(’iv<»UMr\ t Maldauidft\ Arenieolidte, and per- 
haps the vScalibregmidiv and Oplieliidie. Suborder 5, Trukhelm- 
KniiMiA : Tcrcbelhdm, Ainpharctuhi*, Ainiduettmida*, in winch Iho 
Cirratulidm may possibly be added. Suborder 6, SAiiKUiiKohMiA : 
Sabellida*, Serpulidw, Hermellidu:. The Chlorbiemidifi may i»cr- 
haps be related to the last suborder. Sternaspis, a very alwrrant 
form whicb used to be associated with the Kehiuroidca, is now 
definitely placed among the Polyclncta. In the disappearance of 
segmenUition, the coiling of the gut, tlie redmdion of the number 
of nephridia, and in many other respects, Sternaspis approaches 
the Olilorhiemidie. 

I From a general survey of tlio structure of tlui Polyclncta, 
j and a comparison of them with the otlnT groups of the 
phylum Annelida, it mu.st he concluded tliat they are 
tho least sjieciulizod of its ordeis; and further, tliat the 
Polychaitji must iiavc been derived from a common ancestral 
form differing not so very widely from the more })rimitive 
living Nercidiformia. 

Attiiokities.— Ben u am. “ Polyclueta," in CamhriUgv Xiitnrnl 
Elsie,. “ Die (iapitcllidcn,” Fauna u. Flora des 
Oulffjt run Xrayel, Muiiograjih xvi., 1887. — (loonuiCH. “Tha 
Nephridia of the INilychseta,” Quart. J(mrii.Mic. vols. xl.-xljii., 
1897-1900 ; “Tho Anatomy of Steriiasjiis,” ibiif., vol. xl., 1897. — 
HaTSCIIKK. “ Eutwiek. der Trochophora von Euixjinatus,*’ 

Z(M)L JnA. Wien, vol. iv., 1881.— Klein ENiiK lid. “Dio Enste- 
hiing dcs Annelids aus der Larvo von Lnpndorhynchus” Zeit. f, 
iriss. Zmd., vol. xliv., 1886. — MALAc/rix. Hcrherchrs mr les 
Sgllidiens. IJlle, J S93.— Mkyer. “ Studien liber den Kbrjicrbau 
der Anneliden,’' Mitth. d. Zmt. Xeapri, vols. vii. and viii., 
] 887-88,— M‘Intos11. “ On the Annelida Polyehteta, " Challenger 
lirport, xii., 1887) ; and M(nmgraph of the Hr Uish An nel ides, |Miri 2. 
Ray Society, 1900. — I’KitniEir. Zoolrtgie, fasc. A. Paris, 1897. — 
iCvroviTZA. “Lc lobe ei^phalique, kv.., des Ann/'lides ]^olych5U‘8, 
Arch. ZmL Exp., vol. iv., 1896.— RlETseu. “Hur Ic SUrnaspU 
st’U'falaf* Ann, Sei. Nat. Zvol., vol. xiii., 1882.-"*VE»Ti>ovKKy. 
“ Uiiters. Uberdie Anatoniie. Ac., von Slrrmispisf Dnd'sehr, Wiener 
AI'OaI., vol. xliii., 1882.— Wilson. “The Cell-lineage ot Nereis^** 
Journ, Morph. t vol. vi., 1892. 
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ni. Haplodbili. 

la tho group Huplodrili (Latikestcr), often called 
Archiannolida (Hatecliek), nmy bo provisionally included 
a number of interesting lowly-organized marine worms, 
whose affinities are very doubtful. Polpgordim and 
rrotiMlrihu live in sand, but while tho former moves 



FlO, 8.— A, Polyffortliv* wapoUtanut (from Fraiptmt). B, trAnsveno 
Miction of Polygurdituifrom Fraimnt). C, trochophore of Polygordim ; 
and 1), later st^e of the lame, ■iiowiiiff the development of the trunk 
(/rooi. UaUtcheky, £, donal view of JHfwphilvi temiatw, ¥, male 

S ratuB of tho lame (from Ifamier). a, anui : ap, apical organ ; c, 
ni; (!.o, ciliated nit; c.t, cuticle; d.v, doraal vesMil; e, eye; fp. 
epidermis; gjy genital funnel; h, *‘head kidney/' with second nephri* 
dlmn Just lielow It; i, intestine ; Itn, longitudinal muscles ; m, mouth ; 
tn.o, muicntar pharyngeal organ ; fit j), male pore ; n, nephridltim ; o.tn, 
ohli(|ne muscles ; or, ovary ; y*, penis ; pr, proiotroeh ; pt, prostoraial 
tentacle; $p, sperm-sac ; »jhI, sperm-dnet; sf, stomach; f, teaies; fn 
trunk segment; U, telotroch; r.n, ventral nerve rord; v»v, ventral 
vessel. 

by moans of tho contraction of its liody-wall muscles, 
Protodniii^ can progress by the action of the Imnds of 
cilia surrounding its segments, and of the longitudinal 
ciliated ventral groove (see article Worm, 9th edition). 
Saccocirrus^ 'which also lives in sand, and more closely 
resembles the Polychseta, has throughout the greater length 
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of its body on each segment a pair of small uniramous 
jiarapodia bearing a bunch of simple set®. No otlfer 
member of tho group is known to have any trace of set® 
or ][)arapodia at any stage of development. 

These three geiirra have the following characters in common. 
The body is comjKised of a large numl^r of segments ; the pro- 
stnmium heara a pair of tentacles ; the nervous system consists 
of a brain and longitudinal ventral nerve cords closely connected 
with the epidermis (without distinct ganglia), widely separated in 
Saccocirrus, clostdy approximated in ProtudriluSt fused together 
in Folygortiivs ; the cfelora is well developed, the septa are distinct, 
and the dorsal and ventral longitudinal mesenteries are complete ; 
the nephridia are simple, and open into the coelom. Polyg^diuB 
diliers from I^rotodrihis and Faccoeirrus in the absence of a distinct 
Biibcesophagcal muscular poiieh, and in the absence of a peculiar 
closed cavity in the head rc*gion, which is especially well developed 
ill ScLCcodrrus^ and prolmbly represents tho specialized coelom of 
the first segment. Moreover, in Saceocirma the genital organs, 
present in the majority of tlie trunk segments, have become much 
complicated (Fig. fi). In the female there is in cveiy fertile seg- 
ment a iinir of spermathecDB oiicning at the nephridiopores. In 
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VlO. 0.—- Diagram a transverse section of Saccocirrus (from Ooodrieh). 

showing oil the li ft side the organs in a genital segment of a male, and 
on the right side the organs in a genital segment of a female. 


tlio male there aro a right and a left protrusible penis in every 
genital segment, into which ojicns the nephridium and a sperm-sac. 
The wide funnels of tho noiihridia of tins region are possibly of 
cadomic origin. 

J)hw 2 >hiht 8 is a free-awiinming form without tentacles, and with 
segmental hands of cil ia ( Fig. 8). The jiarasitic J/istriudn lus ( 1 1 istrio- 
Islella) feeds on the eggs of the lobster. It resembles JHnojthihis 
ill the possession of a ventral pharyngeal pouch (wliich beam teeth 
in Jlinfriwiri/us only), the small number of segments, and absence 
of distimst se.nta, the ahsence of a vascular system, the presence of 
distinct ganglia on tlio ventral nerve cords, and of small nephridia 
which do not ap]»ear to open internally. Histriodrilv^ resenihles 
Sumirirrus in the possession of two iiosterior adhesive processes, 
and to some extent in the structure of tho complex genital organs, 
which, however, are restricted to a single segment. In 
there is also only a single pair of genital ducts behind ; and in tho 
male there arc sjicrm-sacs and a median jieiiis. In some species of 
JHmphilua there is pronounced sexual dimorphism (the male being 
small and without gut) os in tlie Rotifora. The resemblance of 
jyinophUns to tho Rotifora is, liow’ever, quite superficial, and tho 
general stiuctiirc of tliis genus with dialiruit traces of segmenta- 
tion, especially in tho embryo, points to its close affinity, if not to 
Pufygordius in particular, at all events to the Annelida. 

That Pulf/fjordiuSj Profodriltts, and Favcocimis arc on tlie whole 
primitive fonns, and related to each other, tlieiv can lie little 
doubt, but their jilace amongst the Annelida ia difficult to deter- 
mine. The develo|)Tnent of Polygordiua alone is w'ell known, 
having Iwcn studied by llatschek, Fraipont, and others. The larva 
(Fig. 8, 0 and D) is a tyjiical hut veiy specialized fonn of trocho- 
idioro, provided witli a branching nephridium bearing solcnocytea. 
Tlie tnink develops on the low^er surface of the disc-like larva, which 
undergoes a more or loss sudden metainorphosis into the young 
worm (Fig. 8). There apiicars to lie little either in the developmctit 
or in the structure of the Ilaplodrili to warrant the view held 
by Hatsclick and Fraipont that Pvlygordiua and Prdtodrilua aro 
exceedingly primitive forms, ancestral to the whole group of seta- 
bcariiig Annelids (Oligochseta, Polyelneta, Hinidinea, and Eebiu- 
roidea). Whatever may lie the conclusion as to tho position of 
THnophiJus and HistrUklrilv.% it seems only reasonable to supjiose 
that Polygordius and J^otodriius^ so far from representing a stage 
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i|p the phylogenv of the Annelida before seta* were developed, have 
lost the sets, which are already in a reduced state in SctecociiTUit. 

Authorities. — H atsciiek. ‘ ‘ Studien z. Entw. der Annoliden,” 
Arb, ZooL ImL Wien, vol. i., 1878 ; “ Protodrilus,” ibid.^ vol. iii., 
1881 .— Fraipont. “ Le Genre Polygordius, ” Fauna and Flora d, 
Ool/ea V, Neapel, xiv., 1887.— Weldon. “Dinophilus gigas,” 
QmrL Joum, Micr. JScL, vol. xxvii., 1886.—1Iarmkr. “Dino- 
philus,” Joum, Mar, Biol,, N.S. vol. i., 1889.— Si^himkewitsch. 
“Entwickl. de JJinopkilus,’* Zeit. f, IF ins, Zool, vol. lix., 1895. — 
KoRSf^UELT. “ Ueber Bau u. Entw. des DiTwpkilus,** ZeiLf, Wiss, 
ZooL, vol. xxxvii., 1882.— Fcettingeu. “ Histriobdclla,” Arch. 
Bid., vol. v., 1884. — Goodrich. “On Saccocirrus,” Q%iart. Jmmi, 
Micr. ScL, vol. xliv., 1901. 

TV. Myzostomtda. 

The Myzostoiuida are a remarkalilc group of small 
parasitic worms which live on Crinoid echinoderms. Tliey 
were first discovered by Leuckart in 1827. Some species, 
such as Myzoatomi cirrifemm, move about on the host; 
others, such as M, iflahruni, remain stationary witli the 
pharynx inserted in the mouth of tlie Crinoid. M. defor- 
vvtxior gives rise to a “ gall ” on the arm of the host, one 
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flO. 10.— A, ventral view of Myzostoma. B, diagram of Mygn<itoma, fthowin;' 
the nervous and alimentary syKteinfi. C, dia(;raiu of JUyzut>toma, hU<»a in;; 
the genital organs (./Vo//!' e. Hraff and Wheeler). 1), larva of Myzuhtuma 
glabrum, {after Heard). E, iKirtioii of the arm of rrntavrimoi, showing 
a cyst containing Myzngtonia. a, cloacal Hpcrlure; ar, urni ; c, cirni»; 
cl, cloaca”; c<e, ccolom; ct, swollen pinnule foriiiiiig a cyst; /. 
intestine and its cieca; Is, larval settc; m, mouth; n, ciliate<l (ube 
(nephridium?); o, opening; or, ovary; p, parapodium; ph, pharynx; 
«, sense organ ; «//, sperm-sac ; vn, ventral ganglionic mass ; d , male 
opening ; 9 1 female opening. 

joint of the pinnule growing round the worm so as to 
enclose it in a cyst (Fig. 10, E) ; whilst M, pvlviimr lives 
actually in the alimentary canal of a s|>ccics of Antedoii. 

A typical Alyzostomid (Fig. 10, A, II, C) is of a flattened round»*d 
shape, with a thin edge drawn out into delicate radiating cirri. 
The skin is ciliated. The dorsal surface is sinooth ; vcntrally there 
arc five pairs of parapodia, armed with siipjiorting and hooked 
setiB, by means of which the worm adheres to its host. Beyond 
the parapodia are four pairs of organs, often called suckers, but 
probably of sensorv nature, and com{>arablo to the lateral sense 
organs of Caintellids (Sviieeler). The mouth and cloacal aperture an*, 
generally at opposite ends of the ventral surface. Tlie. former leads 
to a protnisible pharynx (Fig. 10, B), from which the cesophagus 
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opens into a wide intestinal chamlK'r with branching lateral diver- 
ticula. There, ajipcars to be no vascular syaieiu. The nervous 
system consists of a circum(efiK)phageal iieive, nitli scarcely 
differentiated brain, joining IrTow a large ganglionic mass no 
doubt representing many fused ganglia (Fig. 10, B). The dorso- 
ventral and the iiarapodial muscles arc much developed, whilst the 
coelom is reduced mostly to branched spaces in wTiich the genital 
products ripen. Full-growm My/ostomids are hermaphrodite. 
Tlie male organ (Fig. 10, C) consists of n hrunclicd sac ojieiiing to 
the exterior on cacn aide. The paired ovaries dischaigo their pro- 
ducts into a median ctKlomic chumher with lateial brunches (Fig. 
10, (i), often called the uterus, fiom which the ii]>c ova are dis- 
charged by a median dorsal jiore into the tcnniiuil region of the 
rectum (cloaca). Into this same cloacal chamber ojieii vcntrally 
u pair of ciliaU'd tubes comiminicatitig by funnels with the ecrlom 
(Nunsen and Wheeler) ; these are jioHsibly nepliridia, and excretory 
in function. 

Tlitj Myzostomidii are iirotaiidric hormaplirodites, being 
functional males when small, hermaphrodite later, and 
finally functional female.s (Wheeler). Small “males” are 
in some 8i)ecie.s coustsintly a.ss(xdated with large lier- 
niaphrodites, ]>ut a(!cording to Board IIkto are in some cases 
true dwarf males, romjiarable to the eoiii])lenK‘ntaiy males 
doscTilKul by Darwin in the C‘iiTipi‘dia. The embryology 
of Myzostoma has been studied by Metschiiikoff and 
Beard. Cleavage leads to the formation of an ejnbolic 
gastrula and ciliated embryo which hatches as a free- 
swimming larva remarkably like that of a IVilycha'to 
worm (Fig. 10, D). The larva is ])ro\ided with jiostoral 
and jierianal ciliated bands, and on eitln'r side with a 
hunch of long ]>rovisional seta*. The me} oderin heconies 
siigmentcd, and the parapodia subsecpiently develoj) from 
before backwards ; but almost all internal traces of 
segmentation are lost in the adult. The struetuie and 
devtdopment of the Myzostomida stjem to sliow tJiat they 
are nearly related tf> Polycha'ta, though highly modified 
in relation to their parasitic mode of life. 

AiTHoRiTiKs.— L. V. (»UAFF. I)(ts (lenuH Mf/zvstoma, Leipzig, 
1877 ; uiid “The Myzostomida,” ('huNi nyrr Jlrpurts, vol. x.,1884. — 
K. Mktsoiinikoff. Zrit. ir/.svs*. Zoul., \\ xvi., 1880.— J. Beard. 
MiUh. Z. St Xenial, vol. v., 1881. W. Al. Wiikeler. Ibid,, vol. 
Nii., 1890. (e. S. G.) 

WoriY18| a tow n of Germany, grand-duchy of Ilesse- 
Darmstadt, on the left bank of the Jlhine, and 9 miles 
liy rail north by west of Mannheim. The peojile’s theatre 
and hail were built in 18K9, and St Martin’s churcli was 
restored in 1888. In 1895 an obelisk was erected to the 
memory of Grand-Duke iiouis IV. The municipal library, 
technical .si*]iool, academy for brewing, milling, and agri- 
culture, and a large hospital are the princijial institiition.s. 
There is a good river harbour, (Mitered and cleared by 
about 175,000 tons aiinuaJly. Population (1885), 21,8:39; 
(1895), 28,030; (1900), 10,714. 

Worthing, a municipal borough (1890) and waU*T- 
iiig-place, ill the Lewes jiarlianieiitary division of Sussex, 
Knglaiid, 01 miles soutli by we-st of J.oiidon by rail. A 
drainage s(!ht*ni(; has been completed at a cost of about 
.1*50,000, and new waterworks provided at a cost of over 
£30,000. Modern erections are municipal buildings, a 
tlieatn*, a ]niblic library, and two convalescent homes. 
The infirmary and dispensary have bi;en enlarged. Fruit- 
growing is a thriving industry. Area, 1425 acres. J’opu- 
lation (1891), 10,000; (1901), 20,006. 

Wrancrel, Friedrich Heinrich Ernst, 

C.'ouNT VON (1784-1877), Prussian field - marshal, was 
born at Stettin, Pomerania, on 13th April 1784. He 
entered a dragoon rtjgiinent in 1796, and fought in 
the greater part of the Priussiau campaigns against 
Nai>oleon, esi)ccia]]y distinguishing himself at HeiJs- 
IxTg in 1807, and receiving the Order of Merit. He was 
a captain in 1812, and won distinction and promotion 
to lieutenant-colonel in the campaign of deliverance 
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in 1813, and became colonel in 1815. He commanded 
a cavalry brigade in 1821, and two years later was 
promoted major-general. He commanded the 13th Divi- 
sion, with heiidquartcrs at Miiuster, in Westphalia, in 
1834, when riots occurred owing to differences between the 
Archbishop of Cologne and the Crown, and the determina- 
tion and resi^lntion with which he treat^ the Clerical jmrty 
prevented serious trouble. Ho was promoted lieutenant- 
general, received many honours from the Court, enjoyed 
the confidence of the Junker party, and commanded at 
Kiinigslwrg and Stettin successively. In 1848 he com- 
manded the Second Corps of the Qennan Federal army 
in the Schleswig-Holstein campaign, and in the autumn 
was summoned to Berlin to suppress the riots there. As 
governor of Berlin and commander-in-chief of the Marches 
(a])[>ointmont8 which ho held till his death) he proclaimed 
a state of sicjge, and ejected the Liberal president and 
memViers of the Chamber. In 185C, having seen sixty 
years’ service, ho was made a field-marshal. At the age 
of eighty he commanded the Austro-Prussian army in the 
war with ].)onmark in 1864 with great ability but some 
barbarity. After the capture of Dupiiol he resigned 
the command, was created a count, and received other 
honours for his brilliant and rapid successes. In 1866 
he assisted in the Bohemian camiMiign, but without a 
command on account of his great ago. Tie took a keen 
interest in the war with France in 1870-71. He died at 
Berlin on Ist November 1877. (r. h. v.) 

Wransrell, formerly Fort St Dionysius (1833), 
Fort Stickekn (1840), and Fort Wrangell (1867), a 
settlement at the north-west end of Wrangtdl Island, 
South-east Alaska, U.S.A., in 56" 28' N. and 132* 
23' W., nametl after Baron Ferdinand von Wrangell, 
Russian governor and Polar oxjilorer. The first settle- 
ment here was mad(3 by Zarembo in 1833, to repel antici- 
pated trespass by the Hudson Bay Comimny, but later 
the whole region was leased for trading purj)OBCiS by the 
Uus3ian->Ainen<*an Company to the Hudson Bay Ck>mpany. 
The British traders were attacked by the Indians in A])ril 
1842, and Siwed by tlie opi)ortune arrival of Sir George 
Simpson with two armed vessels. Wrangell is the i)ortof 
transhi[»ment of goods for the interior of British Columbia 
(Cassitir district) from sea-going vessels to river steamers 
navigating the Stikine river. As such it enjoyed great 
prosperity in 1874-77 during the Cassiar gold excite- 
ment, when it had a population of 4000, and again in 
1896-07, during the efforts to reach the Klondike by the 
so-called Edmonton trail. The failure of this i)roject left 
the settltMiuMit in a torpid state. The first Presbyterian 
mission stetion in Alaska was established hero in 1877 by 
Mrs M‘Farland and Dr Sheldon Jackson. At present 
there is a custom-house, a mission home for native chil- 
dren, a scttleiTieut of Stikine Indians, and a small IxKly 
of white Stitt lers. Population in 1890 was 71 whites and 
228 nativtis, o.Xi'lusive of the mining ])opulation, which 
varies with the season of the year. In 1900 the total 
population was 868. 

Wrec^k. —The present law of wreck found within 
the territorial waters of the United Kingdom is contained 
in the Merchant Shipping Act, 1894. “Wreck” was at 
common law applied only to wrecked i)ro])erty cost by 
the sea upon the land, but in the Act the term includes 
jetsam, fiotsam, lagan, and derelict, found in or on the 
shores of the sea or any tidal water. It does not include 
a barge adrift in the Thames, nor a drifting raft of timl)er 
with no one in charge. Wreck must consist of the hull, 
cargo, or a]»purteuance8 of a ship or vessel. 

The provisions of the Act dealing with wreck (ninth 
part) may be summarized as follows : — The Board of Trade 
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(as the receiver-general of droits of Admiralty) has 
general 8U|>erintendence of wreck in the United Kingdom, 
and appoints receivers of wreck for the whole coast, who 
are paid by fees. Where a British or foreign vessel is 
wrecked, stranded, or in distress, at any place on or near 
the coasts or any tidal water within the limits of the 
kingdom, it is the duty of the receiver for the district to 
proceed there and give directions for preserving the ship, 
the lives on board her, and her cargo and apparel. He can 
require the assistance of any person, especially the master 
of any vessel, or the use of any waggons, carts, or horses, 
near at hand ; and for this purpose any person may, unless 
there is a public road equally convenient, pass and repass 
with or without horses or carriages over any adjoining lands 
without the owmer’s or occupier’s consent, doing as little 
damage as possible, and may also deposit there any things 
recovered from the ship ; any damage so done is a charge 
on the ship, cargo, or articles, and is recoverable like 
salvage (q.v.). Penalties are imposed on any owner or 
occupier hindering the operations. The receiver has power 
to suppress any plundering or disorder, or any hindering 
of the preservation of the ship, persons, cargo, or apparel. 
Where any vessel, wrecked or in distress as above, is 
plundered, damaged, or destroyed, by ^ny riotous or 
tumultuous assembly ashore or afloat, compensation must 
be made to her owner in England and Scotland by the 
same authority w'hich would be liable to pay compensa- 
tion in cases of riot (q.v.) and in Ireland in cases of 
malicious injuries to property. In the absence of the 
receiver, his powers may be exercised by the following 
officers or persons in successive order, viz., a chief officer 
of customs, principal officer of coast-guard, inland revenue 
officer, sheriff, justice of the peace, and naval or military 
officer on full pay. These persons act as the receiver’s agent 
and i)ut the salvage in his custody, but they are not 
entitled to any fees nor arc they dc])rived of any right to 
salvage by so doing. An examination is also directed to 
be held, in cases of ships in distress on the coasts of the 
kingdom, by a wreck receiver, wreck commissioner, or his 
deputy, at the reepuist of the Board of Trade or a justice 
of the peace, by evidence on oath as to the name and 
description of ship, name of master, shipowner, and owner 
of cargo, ports to and from which the ship was bound, the 
occasion of the shii)’s distress, the services rendered, and 
the like. The Act i>rovides as follows for dealing with 
wreck ; — Any one finding wreck, if he is the owner of it, 
must give notice of his having done so to the receiver of 
the district, and if he is not the owner he must deliver it 
to that officer as soon as possible. No articles belonging 
to a wrecked shij) found at tlie time of the casualty must 
be taken or kept by any person, whether their owner or not, 
but must be handed over to the receiver. The receiver 
taking possession of any wreck must give notice of it, with 
a description, at the nearest custom-house ; and if the 
wreck is in his opinion worth more than £20, also to 
Lloyds. The owner of any wreck in the hands of a 
receiver must establish his claim to it within a year, and 
on BO doing, and paying all expenses, is entitled to have it 
restored to him. Where a foreign ^ip has been wrecked 
on or near the coast, and any articles forming |>art of her 
cargo are found on or near the coast, or are brought into 
any port, the consular officer of the foreign country to 
which the ship or cargo belongs is deemed to be the agent 
for the owner so far as the custody and disposal of the 
articles is concerned. The receiver may in certain cases, 
where the value is small, sell the wreck and hold the pro- 
ceeds till claimed. The right to unclaimed wTcck belongs 
to the Crow'u, except in places where the Crown has 
granted that right to others. Persons so entitled, such as 
admirals, vice-admirals, lords of manors, and the like, are 
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entitled^ after giving the receiver notice and particulars 
of their title, to receive notice from the receiver of any 
wreck there found. Where wreck is not claimed by 
an owner within a year after it was found, and has 
been in the hands of a receiver, it can be claimed by 
the person entitled to wreck in the jdace where it was 
found, and he is entitled to have it after paying expenses 
and salvage connected with it ; if no such })erson claims 
it, it is sold by the receiver, and the net )>rocceda are 
applied for the benefit of the Crown, either for the 
duchy of Lancaster or the duchy of Cornwall; if these 
do not claim it, it goes to the Crown. Where the title to 
unclaimed wreck is disputed, the dispute may be settled 
summarily, as in cases of salvage; either party, if dis* 
satisfied, may within three months after a year since the 
wreck came into the hands of the receiver jiroceed in any 
competent court to establish his title. Delivery of un- 
claimed wreck by the receiver discharges him from liability, 
but does not prejudice the title thereto. The Board of 
Trade has power to purcliase rights of wreck. No person 
exercising Admiralty jurisdiction as grantee of wreck may 
interfere with wreck otherwise than in accordance with the 
Act. Duties are payable on wrecked goods coming into 
the United Kingdom or Isle of Man as if they had been 
imported thithei^'; and goods wrecked on their homeward 
voyage may be forwarded to their original destination, 
or, if wrecked on their outward voyage, to their port of 
shipment, on due security being taken for the j)rotection 
of the revenue. Wreck commissioners may he appointed 
by the Lord Chancellor to hold investigations into 8hi[)ping 
casualties, to act as judges of courts of survey, and to take 
examinations in respect of ships in distress (see above). 

The owner of a wrecked sliip, sunk by liis negligence in 
a navigable highway, so as to be an obstruction to navi- 
gation, if he retains the ownership of her, is liable in 
damages to the owner of any other shif) which without 
negligence runs into her. If, however, the owner lias taken 
steps to indicate her position, or the harbour authority 
at his request has undertaken to do so, no action lies 
against him for negligence either m rtm or in per^oTuim, 
Ho may, however (wlxether the sinking was du(^ to his 
negligence or not), abandon the ship, and can thus free 
himself from any further liability in resj^oct of her. If he 
abandons hei* to any other person — e.//., an underwriter — 
who pays for her as for a total loss, that person docs not 
become liable for her unless he takes possession or control 
in any way. Harbour authorities generally have by local 
statute, as they have by the general Harbours, Docks, and 
I*iera Clauses Act, 1847 (if incoriiorated in their own Act), 
the power of removing the wreck in such a case, and 
recouping themselves for their expenses from it.s pro- 
ceeds. The general Act also gives a ])ersonal right of 
action against the owner for any balance of expense 
over the value of the wreck ; but if tin? owmer has 
abandoned it, and no one else lias taken it, neither he nor 
any one else is liable. A ]iarticular or local Act (as <•.</., 
one of the state of Victoria) may, however, fasten this 
liability on the person who is owner at the time when the 
ship is wrecked, and then he cannot free himself of it. A 
harbour authority is not obliged to remove a wreck because 
it has ]K)wer to do so, unless it tak<*.s dues from vc8.sels using 
the harbour where the WTeck lies, or in some w^ay W'arrants 
that the harbour is safe for navigation, in which case it is 
under an obligation to do so. Further statutory j)rovision 
is now made in this respect by the Merchant Shipping 
Act, which empowers harbour authorities to raise, remove, 
or destroy (and meantime buoy or light), or to sell and 
reimburse themselves out of the proceeds of any vessel or 
part of a vessel, her tackle, cargo, equipment, and stores, 
sunk, stranded, or abandoned in any water under their 
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control, or any approach thereto, which is an obstruction 
or danger to navigation or lifeboat service. They must 
first give due notice of such intention, and ofler the wreck 
to the owner. The Act gives similar powers to liglithouse 
authorities, with a provision that any dispute between a 
harbour and lighthouse authority in this respect is to bo 
determined finally by tlie Board of Trade. 

The method of dealing with wreck outside territorial 
w’aters (which does not come within the scope of the Act) 
is governed by the previous general law relating to droits 
of Admiralty (see below). The Board of Trade, as receiver- 
general, in its instructions to receivers, directs that wreck 
picked up at sea out of the limits of the United Kingdom, 
or brought to it by British sliips, is to be taken possession 
of by the receiver and held by him on behalf of llic owmers, 
or, if the owmers do not claim it, on behalf of the Crow'n. 
Derelict ships picked up at sea outside territorial limits 
and brought into British ports must be delivered to the 
receiver and kept by him until the ow*ner can be found 
(but not longer than a year and a day). Wreck picked 
up out of territorial limits by a foreign ship need not be 
interfered wdtli by the receiver, urdess upon apj>lication by 
a party interested. For the receiver’s rights with respect 
to property in distress and its liability to salvage, see 
Salvaoe. 

Legal provision for the protection of wreck is found in 
English law from very early times. At present, under the 
Merchant Shij)2)ing Act, it is a felony to take wTcck in terri- 
torial limits to a foreign 2)ort, and it is punishable by fine to 
interfere with a wreck. The receiver has 2»ower, by means 
of a search warrant from a justice, to search for wreck 
W'hich he has reason to believe is concealed. By the 
general criminal law in Scotland j Sundering wreck is 
2)unisbablo at common law ; and in England and Ireland 
it is a felony to 2>lunder or steal any wreck or 2)art tliereof, 
to destroy any wreck or 2>art thereof, to 2>revent or imjiede 
any person on board a wreck from saving himself, and to 
exhibit any false signal with the intent of endangering 
any ship, or to do anything tending to the imniediato loss 
or destruction of a ship for which no other [mnishment is 
f)rovidod. 

Of old it seems to have been the general rule in the civiliKcd 
inaritimo countries of Europe that tlio riglit to wreck hcloiiged to 
the sovereign, and formed j>art of the royal revenue. This wa.s so 
under the Roman law and the feudal law ; and in England the 
common law set out in the statute Vc jfr(crogatii'a regis {17 Edw. 11., 
1324.), 2 >rovidud that the king has wreck of the sea, wlialos, and 
sturgeons taken in the sea and elsewhere within the kingdom, exci*]»t 
in cerUiii jdaces j)rivih'ged l>y the king. This right, vhicli it is 
said had for its object the j>ri vcntion oi the practice of destroying 
the ]»roperty of the shipwrecked, was, liowever, gradually relaxed ; 
and the owner of wreck was allowed to recover it if ho made claim 
to it, and gave j»roof of his ownership witlnn a certain tiujc — fixed 
at a year or a year and a day alike by a decree of Antoninc the 
Great, the feudal law, the general maritime law, the law of France, 
and English law. Richard 1. released his )>rerogative liglit to 
wreek to the extent of allowing children, or if there were, none, 
brothers and sisters of a ])erisliiiig owner, to have his goods ; and 
Henry III., by a charter of 123(», allowed tlie owner of wiecked 
goods to have his 2 >ro]ierty again if lie claimed witliin three months, 
]»rovided that any man or Iwast escajicd from the ship. The 
statute of Westminster the b’irst (127C, 3 Edw. I.), provided that 
where a man, a dog, or a cat, cscajte alive out of the shi]>, sueli 
sliip or barge or anything in it sliall not be adjudged wreck, 
but the goods shall he saved and kejit by view of the sheriff, coroner, 
or the king's bailiff, and delivered into the bands of such as are of 
the town wliero the goods were found, so that if any one sm* for 
iliosft goods and j>rovo that tliey wero his, or perished within liis 
keeping, within a year and a day, they sliall bo restored to Jiim 
witiiout delay, and if not they shall remain to the king or to such 
others to whom the wreck belonged. In 1277 the statute Jje ojfirto 
eoronatoris made provision for the safe custody of wjeck ; and one 
of 1353 provided for the <lelivcry to the merchants of goods coming 
to land which may not be said to be wreck, on payment of salvage. 
In Scotland, a statute of Alexander II., aiinilar to that of West- 
minster, declared that where any creature escajHiS alive fxom a 
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wrecked vessel, the goods oast away are not accoun^ wreck, but 
are to be preserved by tlie sherilf for those who within a year shall 
prove their projierty therein ; otherwise they shall escheat to the 
Crown. For a long time the view of English law was tliat the right 
to recover wrecked property depended on the fact of a live creature 
escaping, though in Hale’s worcls, “ because it was lex udiosa to add 
atHictiou to the alilicted, it was bound up with as many limits and 
circunisUnccs, and restricted to as narrow a compass a.s might be" ; 
and the Admiralty records illustrate the statement. Thus in 1382 
iho prior of Wymondhain claimed as wreck a ship which came 
ashore with no one on board, the men having left her lor i’ear of 
their lives because of an enemy ship wliich was about to capture 
her ; but the King’s Council, before whom it came, by certiorari 
from the admiral of the north, decided against the claim. In 1543, 
8hii»s grounded on the Goodwins were held to be waif and wreck, 
altliougii their crews to save their lives made their way to shore ; 
and ill 1837 a ship in the Cinque Ports was proceeded against 
in Admiralty and condemned, “no man or dog being on board, 
but only a dead man with his head shot off." Finally, in 1771 
Lord Mansfield and the King’s Bench held dolinitcly that the pro> 
porty ill wrecked goods is not divested out of the owner by the 
fact that no living thing escaped from the wreck, but the owner 
may prove his ownership in any other way ; and the law in Scot- 
land by a ilocision in i72rj had already, it seems, allow'ed ])rior 
owners to reclaim wrecked goods on proving their title and paying 
salvage, though no creature oscapea alive, and notwithstanding 
the year had elajisod. The sovereign might grant the right of wreck 
in a particular place to a subject, wlio would then liave the same 
rights in respect of it as the Crown. Hale says that “ though wreck 
of the soa dfoth tie jure communi belong to the king, yet it may 
belong to a subject by charter or by ]irescTiplion. . . . Sometime 
wreck hath belonged to an honour by jireseription, as in the honour 
of Arundel, sometimtH to the owner of a county. The lords of all 
comities palatine regularly had wreccuiii nit iris wdthiii their counties 
jialatinc as part of their regalia, but yet inferior lords might 
]iroscribo for wreck belonging to their several manors within a 
county {lalatine. TJic Karl of Cornwall had wreceum nviria per 
ioitim eonfiitatum Oornuhite ; for though Cornwall was not a county 
iialatine, it had many royalties belonging to it, viz., as a^inst the 
king, though particular lords might prescribe for wroelc against 
the earl ’’ {Ik Jure Maris, i. vii. ; Hargrave, 41). In the Isle of 
Man unreclaimed wreck, whether cast on shore or found in the 
sea, within the headlands of Man, belongs to the lord, now the 
Crown by purchase from the duke of Atliol ; in the Channel Islands 
all wreck cast on shore or within reach of a jierson standing on 
shore, except certain valuables which go to the C'rown, belongs to 
the lord of the manor if not reclaimed within a year and a day ; 
while in Wales the old law made everything thrown on shore belong 
to the king, for “the sea is a jiackhorse of the king” (A. (7, v. 
Jones, *2 II. & C, 347). Tliis royal fraiiehise of wreck was probably 
granted out in nearly all iimnors in Kngland by the end of the 
reign of 1 lenry 11. In Scotla?i(l the admiral is considered the king’s 
ilonatory of wretik where no special right is shown in another ; and 
so in England tlie loi-d high luliniraPs patents, from the time of 
Henry VI. onwards till the Crown took the oflice of Admiralty into 
its own hands, exmtaiii oxpresjs grants of wreck, which were asserted 
against birds of manors and others, including the warden of the 
Cinque Ports. The dispute between the lord high admiral and the 
lord warden was settled in 1624 by Buckingham agreeing to rent 
tlie right of the lord warden to wreck and sea estrays within the 
Cinque Ports for a tixod sum of money. 

From early times a distinction w'as made in Euglhsh law 
Is^tween w’reck oast ashore and floating wreck called droits of 
Admiralty (sec AnMiUALTY). Wreck proper, or common law wreck, 
eject ns navis, is what is cast by the sea upon the sliore ; for “ nothing 
shall be said to be wreemm viaris but such goods as are cast or left 
upon the land" {Sir II, Ctmatahle*s Case, 151)9, 5 Rep. 106), and 
this belonged to the king jure eoronce, and W’as dealt with by the 
common law. Floating wreck belonged to the Crown as inler 
regalia, but was grantwl to the lonl admiral jureregis. Even when 
the tdlice of lord high admiral is in alieyance, and the duties 
|s*rformed by comniissionors, as now*, tlioso riglits which then lielong 
to the Crpwn are distinguished from the other royal revenues as 
Indongiilg to the Crown in its oflice of Admiralty. The admiral, 
however, tried to usurp, and there arc several instance.s of his actually 
usurping jurisdiction over wreck projxT ; and in the reign of Richard 
II. siMicial statutes (wrhich were only declaratory of the common 
law) were passed for the puiq>ose of continiiig the Jurisdiction of 
the admiral to its jiroper limits. One of these (15 Ric. II.) 
declared that “of all manner of coiitraits, pleas, and quereles, and 
all other things arising wdthiii the bodies of the counties as well by 
laiul as by water and also of wreck of the sea, the Admiral's Cburt 
shall have no manner of cognizance, j»ower, nor jurisdiction, but all 
sucb iiianner of contracts, pleas, and (luereles, and all other things 
rising witldii the bodies of counties as well by land as by water as 
afore, and also wreck of the soa, shall be tried by the laws of the 
land and not before nor by the admiral nor his lieutenant in any 
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wise.’* In spite of this statute, instances still occurred of the 
Admiralty Court exercising this jurisdiction, until by frequest 
prohibition by the common law courts,^ especially in the 17th 
century, and by the admission of the Admiralty judges themselves, 
it was recognized as beyond the sco^ie of their authority. These 
Admiralty droits are classifled as flotsam, jetsam, lagan, and derelict 
In Lord Coke's words, flotsam is “when a sliip sinks or otherwise 
perishes, and the good.-, float on the ^ea”; jetsam is “when 
goods are cast out of a ship to lighten her when in danger of 
sinking, and afterwanls the ship jierishes " ; and ligan, or lagan, 
is “when heavy goods are, to lighten the ship, cast out and sunk in 
the sea tied to a buoy or cork, or something that will not sink, in 
order that they may be found again and recovered." Derelict is 
a ship or cargo, or part of it, abandoned by its master and crew 
sine $}te rceuperaiuli et sine aninio reverlendi, “None of these 
goods," adds Coke, “ which are so called, are called wreck so long 
as they remain in or upon the sea ; but if any of tliem by the sea 
be put upon the land then they shall be said to be wreck ’ {ISit JI, 
ConUahle's Case, 1599, 6 Rep. 106 ; and 2 Inst. 167). Hale says 
“they are not wreck of the sea but of another nature, neither uo 
they pass by torecewn niaris as is recorded in Sir Henry Constable’s 
case and the case of the 3 Edw. II., where they are styled 
ailvcntarae niaris. And as they are of another nature, so they are 
of another cognizance or jurisdiction, viz., the admiral jurisdiction. 
Flotsam, jetsam, and lagan, and other sea estrays, if they are 
taken up in the wide ocean, belong to the taker of them if the 
owner cannot be known. But if they be taken up within the 
narrow seas that do belong to the king, or in any haven, port, or 
creek or arm of the soa, they do primd facie and of common right 
belong to the king, in cose where the ship ]>eri^eth or the owner 
cannot be known. . . . But if the owner can bo known he ought to 
have his goods again, for the easting tliem overboard is not a loss 
of his property. Although tlie right of these adventures of the 
sea within the king's seas belongs to him wliere the owner cannot 
be known, yet the king hath little advantage of it, for by Hie 
custom of the English seas the one moiety of what is gained 
liolongs to him that saves it [this is not the present rule]. ... A 
subject may be entitled to these as lie may be entitled to wreck — 
(1) by charter; (2) by prcwjription " (De Jure Maris; Hargrave, 
41, 42). The dilTereuco oetween those two kinds of wreck is clearly 
brought out in R. v. 4^ Casks of Brandy (1836, 3 Hagg. Ad. 257 ; 
and JL v. 2 Casks of Tallow, ibid, 294)--a dispute oetween the 
Crown and a grantee of wreck, where it was decided that objects 
picked up below low-water mark, and within thiee miles of it, as 
also objects afloat between high and low water marks, never having 
touched the ground, are droits of the Crown, wliereas objects 
picked up aground between high and low water marks, or though 
aground, yet covered by the waves, are wreck. 

The distinction that Hale draws in the above passage between 
sea waifs or estrays taken on the high seas, and those taken in the 
seas of the realm, seems to be founded on the oeeupatio of tlie civil 
law; hut although favoured by the similar rule existing in the case 
of royal fisli, it has not been recognized by the courts, which have 
always held that in both cases they are droits of the Crown in its 
oflice of Admiralty, and, subject to the right of the salvor to reward 
and the right of the owner to reclaim them in a year and a day, go 
to the royal revenue (Lord Stowell, The Aquila, 1798, 1 C. Rob. fi7)» 
I^rd Stowfdl bases this prerogative right “ ou the general rule of 
civilized countries that what is found derelict on the seas is acquired 
beneflcially for the sovereign, if no owner shall aiqiear." It seems 
that this was also Coke’s view (2 Inst. 168). 

AuTnoiirnR8.~HAiu;iiAVE. Tracis. London, 1787.— Palmer, 
Zaw of Wreck, Law Tracts. London, 1843.— Marspen, Select 
Picas of Admiralty. Sclden Society, London, 1892 and 1897.- 
Board of Trade, Instruetwns as to Wreck and Salvage. London. 

(o. G. P*.) 

WraxhAnflf a municipal borough of North Wales, 
Dcnbiglishire, 11 miles south-south- west of (Chester, with 
a station on the Great Western Hailway and another on 
the*. Great Central Railway. It is included in the Denbigh 
district of parliamentary boroughs. Population (188J), 
10,978; (1901), 14,96G. 

Writing. — Very early in the history of mankind 
three needs become pressing. These are (a) to recall at a 
jmrticular time something diat has to be done ; (5) to com- 
municate with some other person who is not present, nor 
for the moment easily accessible ; (c) to assert rights over 
tools, cattle, Ac., by a distinctive mark, or by a similar mark 
to distinguish one’s own production a special make of 
jKittery) from that of others. The last-named use, out of 
which in time develops every kind of trade-mark, is itself 
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a development of the earlier property mark. Tlie right 
td property must be established before traffic, whether 
by way of barter or of sale, is possible. 

Every one is familiar with devices to achieve the first of 
these aims ; one of the commonest is to tie a knot in a 
handkerchief. It is obvious that by multiplying the 
number of knots a number of points equal to the number 
of knots might in this way be referred to, though it is 
probable that the untrained memory would fail to recall 
the meaning attached to more than a very limited number 
of knots. The simplest application of those knots is in 
keeping a record of a number of days, as in the story 
related by Herodotus (iv. 98), to the effect that 
iSfut* Bariu^ on crossing the Ister in his Scythian 
expedition, left with tlie Greeks appointed to 
guard the bridge a thong with a number of knots equal 
to the number of days that their watch over the bridge 
was to be continued. One knot was to be undone each 
day, and if the king had not returned by the time that all 
the knots were undone, the Greeks were to break down 
the bridge and go away. A development of this is found 
in the Peruvian quipuy which consists of a number of 
thongs or cords hanging from a top-band or cross>bar. In 
its simplified form, knots are merely tied upon the indi- 
vidual cords. Ih its more elaborate forms, one of which 
is figured in colours in Bcrger*s Hutoire de VJ&criture 
da.ns VAniiipiiU^ p. 6, the cords are of different colours, 
and are knotted togetlier so as to form open loops of 
various shapes. In the Antiguiidades Permmu} wc are 
told that the knots of the quipu in all probability indi- 
cated only numbers originally, but that as time went on 
the skill of the makers became so great that historical 
events, laws, and edicts could thus be communicated. In 
every place of any importance there, was an official whose 
business it was to interpret quipus received from a dis- 
tance, and to make quipus himself. If, however, the 
quipu which was received came from a distant province, 
it was not intelligible without an oral explanation. Un- 
fortunately, the art of interpretation of qmpus is lost, 
so that it is im])ossible to ascertain how far the knots 
wore merely a mnemonic for the messenger, and how far 
they ivere intelligible without explanation a strangtir. 
Similar mnemonics are said to hav(^ been used in the 
remotest antiquity amongst the Chinese, the Tibetans, 
and other peoples of the Old World. 

Similar in character to the quipu is the message-stick, 
which is still in use amongst the natives of Australia. A 
branch of a tree is taken and notches made upon 
it. These are now cut with a knife ; in earlier 
times they were made with the edge of a mussel 
shell. The notches are made in the presence of the 
messenger, who receives his instructions while they are 
being made. The notches are thus merely aids to memory, 
and not self-explanatory, though if messages frequently 
passed between two persons, pra(;tice would in time helj) 
the Iverson to whom the message was sent to guess at the 
meaning, even without a verbal explanation. The follow- 
ing was the method of the Wotjoballuk of the Wimmera 
river in Victoria.® “ The messenger carried the message- 
stick in a not bag, and on arriving at the camp to which 
he was sent, he handed it to the headman at some place 
apart from the others, saying to him, ‘So-and-so sent you 
this,' and he then gives his message, referring as he does 
so to the notches on the message-stick ; and if his message 
requires it, also enumerates the days or stages, as the case 


* Quoted by Middendorf, Pas Jiuna Sitni oder die Keshua Sprache 

(Leipzig, 1890), p. 8. . . o.. -r 

* fy. Andree, Ethnoloqisehe Parallelen uitd Vergleickey i. p, 184 ff. 

* A, W. Howitt in Jaunud of the Awthropologi^ IndituUt xviii. 
(1889), p. 818 ff. 


may be,” by a method of counting on different parts of 
the body. 

For the puiq^oses of communication with absent per- 
sons, however, another method commended itself, which 
in time was adopted also for mnemonic purj-joses. This 
method was the beginning whence some forms at least 
of later writing have been derived. From the very 
earliest times to which the energy of man can bo traced, 
date two kinds of writing : (a) engraving of a visible object 
on some hard substance, such as the flat surface of a boue ; 
(6) drawing, painting, or engraving marks which could 
again be identified. Of the first kind are the engravings 
of reindeer, buffaloes, and other animals by tlie cave men 
of prt^liistoric times ; of the second aie a large number of 
l)ebble8 discovered by M. Ed. I’iette at Mas 
d Azil, on the left bank of the Arize, an account 
of which is published by the discoverer in ^ 

L* Autkropolog-it^ vol. vii. (1896), pp. 384 ff. This layer 
of coloured i)ebl)lc8 is intercalated between the last layer 
of the lleindccr Age and the first of the Neolithic period. 
The layer is over 2 foot thick, of a reddish-black colour, 
and along with the pebbles are found cinders, peroxide of 
iron, teeth of deer perforated, proba])ly in order to U> 
strung like beads, har|)oons of various kinds, and the 
bones of a large number of aninials, sojue wheat, and, in 
the upj>or jjart of the layer, nuts, eherry-.stones, and plums. 
The stones were coloured with peroxide of iron. Tins 
characters are of two kinds : (a) a series of strokes which 
]K)ssibly indicate numbers, (/>) grajduc syinl>ols. Tins 
stones were scattcjred about without connexion or relation 
one with anotlier. Whatever the meaning may be, it is 
clear that the markings are not accidental. It is notice- 
al)l(i. however, that none of them definiU*ly represent any 
animal, though some* of them bear a. eertain rcsctinblanee 
to caterpillars or serj)ent8. Otheis look like rough 
attempts to repros(mt trc'cs and river plants. A great 
nuinl)er closely resemble symbols of the alphal)ct, like 
E, I, T, O, A, X, (t>, n> &c. The learned discoverer is 
inclined to see in these syndiols tlio foierunners of the 
later sylla'l)iiries and alphabets of the East, nine of the 
symbols from Mas d’Azil agieeing with forms in the 
CJyj>riot syllabary, and eleven with those of the FlKcnician 
alphabet. While any such theory is, to say the legist, 
premature, the similarity of the forms is indubitable. A 
certain amount of likeness, however, could not well be 
avoided, for as soon as the artist advances beyond the 
single jKjrpendicular or horizontal lim; lie must, by crossing 
two lines, get forms which rcjsemble alphabetical symbols 
whether T, T, •+, X, L, or others of tin; same kind, as 
V, &c. it might l>e therefore a safer conclusion to 
supj)Ose that if they passed bej^ond magic symbols, U) be 
buried likt^ the Australian churwfia (s(nnti of whicli, c.y., 
No. 5 of Fig. 21 in Spencer and Gilhni’s Amative Tribes of 
Central Australia are very similar, and d( ])Osits of which 
are kept in caves like the rock-shelter at Mas dAzil), they 
w'ere conventional marks understood by the meinbiTs of 
the clan or trilx) which frequented tlie caves of Mas 
dAzil. Colonel Garrick Mallery, wiferring to an earlier 
discovery described by M. Cartailhac in JJ Anthnpologie^ 
ii. p. 48, suggests that, like similar things among the 
American Indians, they were used in playing games or 
gambling. 

A very large number of conventional marks, however, 
are dtjmonstrably reductions from still older forms, con- 
ventional marks often developing out of pictographs. Heto- 
graphy has, in fact, left its traces in all parts of the world. 
It has, however, been most widely develoj)cd in the New 
World as a system lasting dowm to modem times. , The 
best and fullest account of the idcturc-writing of the 
American Indians has been given by Colonel Garrick 
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Mallery in the Tenth Annual Report of the Bureau of 
Ethnology to the Secretaiy of the Smithsonian Institution 
Arnttlerntt (1^93). Although there are other forms of 
pictun- pictograph which are much older, it may be 
writittg, well to take those of the New World first, as 
they, unlike those of Egypt and China^ have 
never shown any tendency to develoj) beyond the genuine 
picture stage towards a syllabary or an alphabet. The 
American Indians, besides picture-writing, used also (1) the 
simple mnemonic of a notched stick to record various inci- 
dents, such as the number of days spent on an expedition, 
the number of enemies slain, and the like ; (2) wampum 
Mts, consisting of strung beads, which could be utilized 
as a mnemonic, exactly like a rosary. Wampum belts, 
however, were employed in more intricate forms; white 
Iwads indicated jjeace, purple or violet meant war (Mallery, 
Report^ p. 230). Sometimes a pattern was made in 
the belt with b^ds of a different colour, as in the belt 
presented to William Penn on the making of a treaty with 
the Leni-Lenape chiefs in 1682. Here, in the centre of 
the bolt two figitres, intended to represent Penilii^and an 
Indian, join hands, thus clearly indicating a treaty. 
Very simple pictures are drawn u|)on birch bark, indicat- 
ing by their order the subjects in a series of song chants 
with sufficient precision to enable the singer to recall the 
theme of each in his recitation. An account can bo ke])t 
of sales or purchases by representing in jierpendicular 
strokes the number of items, and adding at die end of 
each series a picture of the animal or object to which the 
particular series refers. Thus three strokes followed by 
the pi(!tiiro of a deer indicate that the hunter has brought 
three di^er for sale. A conventional symbol (a circle with 
a line tu3ross it) is used to indicate a dollar, a cross repre- 
sents ten cents, and an upright stroke one cent, so that 
the price can he quite clearly set forth. This practice is 
followed in many other parts of the world. In clay tablets 
discoverod by Mr Arthur Evans during his exploration of 
the great palace at Knossos, in Crete, a somewhat similar 
method of enumeration is followed ; while at Athens con- 
ventional syinl)o1s were used to distinguish drachmae and 
obola upon the revenue records, of which considerable frag- 
ments arc still preserved. 

In compamtively recent times, according to Colonel 
Mallery, the Dakota Indians invented a chronological table, 
or winter count, wherein each year is recorded by a 
picture of some important event which befell during that 
year. In these pictures a considerable amount of symbol- 
ism was necessary. A black upright stroke indicates .that 
a Dakota Indian was killed, a rough outline of the head 
and body s{M)ttod with blotches indicates that in the year 
thus indicated the tril)e suffered from small-pox. Some- 
times, in referring to persons, the symbol is of the nature 
of a rebus. Thus, Red Coat, an Indian chief, was killed 
in the winter of 1807-8 ; this fact is recorded by a picture 
of a red coat, with two arrows piercing it and blood 
dripping. There is, however, nothing of the nature of a 
play upon W(»rds intended, and even when General Many- 
atiicr is represented as a figure in European dress, with the 
heads of two deer behind his head and connected with his 
mouthy no rebus was intended (many a deer), but the 
Indians supposed that his name really meant this, like 
their own names Big Crow, Little Beaver, and so forth. 
Hero the Mexicans proceeded a stage farther, as in the often 
quoted case of the name of Itz-coatl, literally knife-snake, 
which is oriiinarily represented by a reptile {coatl) with a 
number of knives (itz) projecting from its back. It is, 
however, also found divided into three words, itz-co-atl — 
knife-i)Ot-w'ater — and represented by a different picture 
accordingly. The Mexicans, moreover, to indicate that 
the picture was a proper name, drew the upper part of 
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I the human figure below the symlu4, ajju juAucu MuivuA ujr m 
line, a practice adopted also amongst their northern nei|^- 

! hours when, as in names like Little-Ring, the represen* 
tation would hardly be sufficiently definite. Simple 
abstract notions could also be expressed in this picture- 
writing. Starvation or famine was graphically represented 
by a human figure with the ribs showing prominently. A 
noose amongst the Mexicans was the symbol for robbery, 
though more logically belonging to its punishment. In a 
Californian rock-painting reproduced by Mallery (p. 638), 
sorrow is represented by a fi^re from whose eyes drop 
tears. This could be abbreviated to an eye with tears 
falling from it, a form recorded by Schoolcraft as existing 
amongst the Ojibwa Indians. The symbol is so obvious 
that it is found with the same value among Egyptian 
hieroglyphics. 

I The civilization of the American Indians was nowhere 
very high, and for ^eir simple needs this system, without 
further dcvclopn^j|||||hsuffi It was d^erent in the 
more elaborate dHLations which prevailed among the 
ancient peoples of the Old World, to whom with certainty 
the development of writing from pictography can be 
ascribed— the Assyrians, Egyptians, and Chinese. Here 
more complex notions had to be expressfifl. The develop- 
ment of the system can be traced through many centuries, 
and, as might be expected, this devdopment shows & 
tendency to conventionalize the pictorial symbols em- 
ployed. Out of conventionalized forms develop (a) sylla- 
baries, (6) alphabets. 

In Chipese the development of the script from picture 
writing is certain, though no actual Chinese })icture-writ- 
ing exists as the earlier stage of the present 
script, which can be traced back to 1000 b.o. 
or 800 B.o. By that period the script was de- 
veloped in the fortn in which it still exists. From the 
forms existing in thO oldest Chinese dictionary, how- 
ever, it is clear how it developed. For example, tho 
symbol for briglitness ^ goes back to two symbols, a 
circle for the sun, a crescent for the moon, which were so 
drawn as long as the writing was done on a hard sub- 
stance with a hard i)oint. "^en paj)er, silk, and other 
soft materials came into use, and the writing was done not 
with a hard point but with a brush, the symbols gradually 
}>assed into their present shapes. As yet the antiquities 
of Chinese script have not been adequately studied, and 
forgeries and sham antiques have long been provided by 
the Chinese for the curious. By the historical period 
other concrete forms have been developed into abstractions. 
Thus the form which is so often cited as being tho 
])rimitive Chinese picture for a tree, is not known to- 
exist in any genuine ancient Chinese writing. Thus 
Tic is the historical form for a tree. Doubled it is a 
forest ; tripled ^ it indicates the abstraction darkness.’’ 
The oldest form for the hand is said to be ^ as retire 
senting the five fingers. It is not so found, the historical 
form l)eing f, but the symbol for friendship goes 

back to the very natural picture of two hands The 

form for mountain in the historical script is |1], which 
goes back to an existing form and this latter is 
obviously a picture, just as the symbol for mountain is- 
in Egyptian also. The earliest recorded form for child 
is which has now become an obvious develop- 
ment when the whole iqrmbol is in practice made without 
lifting the brush more than once. 

The language could have been represented only in the- 
rudest way if the development of writing had stopped 
at this (x>int. Concrete objects like house, child, horse, 
leg, eye, were easy enough to represent by a picture. 
Abstractions were much more difficult to express in such 
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ft wfty as to be generally intelH^ble. Moreover, even if 
Chinese had arrived at alphabetic vrriting, its difficulties 
would have been by no means over. As the language is 
monosyllabic, it must of necessity have a very large nunuber 
of its words with the same combination of sounds. In 
the spoken langua^ the different modulations or tones 
increase very considerably the distinctions j)os 8 ible be- 
tween forms that would be spelt identically in an alphabet, 
and no doubt a method of indicating those tones could 
have been invented, as has been done in Greek and Yedic 
Sanskrit for the much less complicated systems of those 
languages, in distinguishing, as in Greek, acute, grave, and 
circumflex. Chinese, however, followed an entirely different 
path. The Peking dialect has only 420 vocables with differ- 
ing sounds, while the words of the ordinary vocabulary are 
at least ten times as many. Instead of any attempt towards 
alphabetical development the Chinese fell upon the in- 
genious method of taking the symbol for some simple con- 
crete idea and using it for other words which contained the 
same sounds, distinguishing which idea was intended by 
prefixing to the original symbol another which should be, 
as it were, a diacritical mark for the genus of the thing 
indicated. Thus the vocable tiny has for one of its simplest 
meanings that of sting of a bee, <&c., the symbol for which is 
"J*, the crossbar })rol)ably representing the termination of 
the body, the rest the sting with a barb at tlie end. From 
the 8 haj)e of the symbol and the signification, transition to 
the idea of nail was easy. But there wore many other mean- 
ings to the vocable tuig. Thus it meant an ingot of metal, 
a boil or blain, to give orders, to settle by deliberation. To 
express an ingot the symbol for metal was preiixfld-— mctal- 
nail (this form itself is now used for nail) ; to express a 
boil the symbol for dis(^ase is jircfixcd, < 7 ). French clou. 
Verbal ideas are more difficult ] ordet\ hoAvever, is expressed 
by prefixing the symbol for mouth, iettle by ])rcfixing the 
symbol for words, which itself represents something like 
smoke proceeding from a mouth. ^ The Cliinese is the 
hardest of all scripts to master, but this ingenious device en- 
sures that once the simple forms have been learnt there shall 
be comparatively little ambiguity as to the meaning. Out 
of it the Japanese have developed a syllabary for the writing 
of their language, wliich is of an altogether different type, a 
proceeding which shall sec has parallels elsewhere.^ 

The Egyptian system of writing is perhaps the oldest 
of known scripts and was carried on till the Ptolemaic 
period, when the more convenient Qrtjok alpha- 
gyp an, ^ gradual disuse. But, as in 

Chinese, the fact that it has been so long in use has 
led to tho conventionalizing of the pictures and in many 
cases to a complete divorcement between the symbol and 
the sound represented, the original word liaving often 
l)ocome obsolete. In this case it is no longer possible 
to trace it. Attempts have been made to connect the 
three great pictograj^hic systems of the Old World, some 
authorities holding that the Chinese migrated eastwards 
from Babylonia, while others contend that the civiliza- 
tion of Egypt sprang originally from the valley of the 
Euphrates, and that the ancient Egyptians were of tlic 
same stock as the Somali and were overlaid and per- 
meated by a Semitic conquest and civilization. At many 
periods in their history Assyria and Egypt were in close 
political relations, but at jiresent there is no clear evidence 
that the Egyptian system of writing was not a develo])- 
ment in the Nile valley itself,® or that it was either the 
descendant or the jmrent of the pictographic system which 

* For Anther detaile see H. A. GUes, Chirm and the Chinese^ U*c- 
ture I. (Ney York, 1902). 

* See Taylor, The Alphabet^ i* p. 84 IT. 

* P. lil Griffith in JiAvrml of the Ardhwpologioal InstiMe, xxx. 
(1900). p. 168. 
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developed into the cuneiform of Assyria and neighbouring 
lands. 

Egyptian started from the same point as every other 
pictographic system— the representation of the object 
or the concrete expression of the idea. But like llie 
Chinese, it took the further step, short of which the 
American pictographs stopped; it converted its i)ictiu'e 8 
into a syllabary from which there was an imperfect de- 
velopment towards an alphabet. Egyptian, hov'evor, 
never became alphabetic in the sense in which the western 
languages of modem Europe arc aljjhabetic. That this 
last step was never taken by Egyptian is attributed by 
Mr Griffith^ to the natural conservatism of the people 
and the influence of the artist scrilws, “who fully ap- 
preciated the effect of decorative writing ; to have limited 
their choice of signs by alphabetic signs would have con- 
stituted a serious loss to that highly important body.’' 
The effect of this love for decorative effect, combined wdth 
a desire for precision, is shown by the repetition several 
times over in the symbols of the sounds contained in a 
word. The development of Egyi)tian was exactly parallel 
to Chinese. A combination of sounds, which was originally 
tho name of an object, was reprt*Hentc*d by the jiicturii of 
that object. This picture again, like Chinesii and like 
the Indian name Little Ring, required at the end a 
determinative — a picture of tlie kind of object intended — 
in order to avoid ambiguity. As the alphabet repre- 
8 (inted only consonants and seiiii-consonants, and tho 
Egyptian roots consisted mostly of only three letters, 
tho jmrallelism with Chinese is remarkably close. (For 
tho further history of tliis system, witli its hieratic 
and demotic forms, see the articles E(}YJ’Tulo(3Y and 
Hieroglyphics.) 

The explanation of tlio cuneiform writing of Asia has 
been entirely the w^ork of the 19th century. In tho 
same year (1802) Akerblad, a Swede, began 
the decipherment of Egyptian, and Orotefend 
published liis first attempt to elucidate* the Persian cunei- 
form inscriptions. As Cliampollion and Thomas Young 
<k*veloped, with the aid of the Rosetta stone, the study of 
Egyj)tian, so Orotefend and Sir Henry Rawlinson laid tho 
foundations of cuneiform scholarship by elucidating the 
inscriptions set uj) by Darius Hystaspes in 51C icc. Hero 
the existing remains of the Persian sacred books— tho 
Avesta — which are WTitten in a dialect closely akin, 
afforded great assistance ; and when once tho Old P(*raian 
was deciphered, the int{;rj»retation of th(*. j>arallel coliiinns 
of Busan and Babylonian was only a question of time. Later 
discoveries of material in many parts of Asia Minor have 
vastly increased our knowledge of the cuneiform writing, 
and the history of the Euphrates valley has started into 
Unng from tlie clay tablets found on the sites of Nineveh 
and Babylon. The p(‘culiar w^edgo shape of the cuneiform 
symbols arose from the use of clay as a wanting nuiterial, 
for the papyrus jilant, which furnished from its bark such 
an excellent substance for writing in Egypt, was not 
utilized for this jmrpose in Mesoiiotamia in very early 
ages, and in Syria, according to Pliny {N. If.^ xiii. 73), 
was used only for ships’ cordage in Antigoiius’s time.^ On 
the soft clay before it was baked the scribe wrote with a 
S(|uare-ended stylus, which, when held at an angle, natur- 
ally made a deeper iinjiression with its low*est corner, thus 
jiroducing a wedge-shaped mark. Tlie result in process of 
time was that, unlike Egyptian, the iiictograph in Assyrian 
ceased altogether to be recognizable as such. The oldest 


* Op. eit., p. 164. 

® Papyrus now grows in the Annpus, near Syracuse, but notion the 
)<^yptiau Nile north of Fashoiio, though it flourishes luxuriantly 
throughout tropical Africa, and is one of the chief components of the 
“sudd*’ which used to obstruct tho navioratinn of the upper Nile. 
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symbols, however, are clear enough. The symbols for 
hand ^ and arm are exactly like the crude 
attempts of children to represent the same objects. That 
the symbol ^ should mean hearty the symbol ^ ox 
seems natural enough; both are obviously pictographs, 
the latter of the head of the animal only. A wavy line 
or set of wavy liiie.s is an obvious pictograph for water ; 
it is so employed in Chinese, Egyptian, and Babylonian. 
The secondary notion of verbal action, whereby a leg ^ 
indicates walk or atandy is easily attained. Here again 
Egyptian is i)arallel, two legs turned towards the loft 
indicating goy %valky atandy while one leg bent at the knee 

^ means io nm awax/y and two legs moving towards the 
right io retreat. More complicated operations are ex- 
pressed by combinations : eating and drinking are repre- 
sented by putting the symbol for food or water inside the 
symbol for mouth ; a tear is naturally represented by the 
combination of eye and water, just as it is in Egyptian, 
and as we have already seen sorrow was expressed by the 
American Indians. At least two hundred symbols, how- 
ever, have no obvious explanation of this kind, and the 
attempt of Delitzsch ^ to account for them has met with 
severe criticism from some of the other experts in the 
study. He seems, however, to have proved that, by the 
addition of four parallel strokes to s. simple symbol, a 
strengthening or modification of its meaning was brought 
about, and that a ccmsiderablo number of symbols hereto- 
fore regarded as units could be resolved into still simpler 
elements. 

The diffumlties of the interpretation of the cuneiform 
inscriptions are considerably increased (1) by the fact that 
the system was not the invention of the Semitic-speaking 
|)eople who omi)loyed it in Babylonia, but was borrowed 
by them from the Sumerian pre-Semitic inhabitants ; (2) 
by the use of symbols, not merely as ideograms, but also 
as syllabh'.s, whether as in Cyprian (see below), consisting 
of a consonant followed by a vowel, or of two consonants 
separated by a vowel. Here, as in the American Indian’s 
reckoning, in Chinese and in Egyptian it was necessary 
to employ detemmmtixm. These in most cases were 
prefixed to the symbol which was actually pronounced, 
in order to show its exact value in the }>ai’ticular place. 
Another method was to add the phonetic coxnplement : in 
other words, to give the final syllable of the w'ord for 
which tlio symbol w^as intended. This method was 
I)articularly useful in the verb in order to indicate the 
projKsr tense forms.'-* 

From Assyria and Babylonia this cuneiform writing 
spread to other lands aud other peoples who spoke tongues 

Hltute ^ those of either its 

** inventors, the Sumerians, or their conquerors, the 
Semitic Babylonians. A wides])read series of inscriptions, 
found in many parts of Asia and even in the islands of 
the Aegean, which are generally described as Hittite, are 
written in a script of pictographic origin, although prob- 
ably indc])cndent of Babylonian in its development. Of 
these the decipherment, in spite of many attempts, is but 
lieginning, and it is not possible to discuss those attempts 
here.^' As we have already seen, it was from the Indo- 
European Old Persian that the decipherment of cuneiform 
first began. 

^ Jh'e JStUalehutig dea altestm Schr\ftaystems oder der Uraprung 
der Kellachriftzeichen (Leipzig, 1897). Delitzaoh lias replied to hU 
critics iu a Nachtoort (I^ipzig, 1898). 

* See ftirther L, W. King in MeyclofKXsdia BiblicOy i. p. 422 ff. 

• P. JenHen, in his Uittiier und Annenier (Strasbuig, 1898), con- 
tends that these so-called Hittites were the prehistoric ancestors of 
the Afmenians. Professor Sayce made an attempt at decipherment 
in a paper read before the Society for Biblical Archaeology in Jime 
1902 (reported in Athenasum of 2l8t June, p. 788). 


At a very early period a colony of Qr^ks from the 
Peloponnese, speaking a dialect closriy akin to the ifir- 
cadian dialect (which is known to us only from a much 
later period), h^ settled in the island of Cyprus. Alone 
among the Greeks this colony did not write in an 
alphabet, but under some Asiatic influence adopted a 
syllabary. Even when the island came again closely in 
touch with their Greek kinsfolk, after the Persian wars, 
the Greek inhabitants continued to write in their sylla- 
bary. In the recent excavations made by the 
authorities of the British Museum an inscription JV""- 
of the 4th century b.c. was discovert, whereon a 
dedication to Demeter and Persephone was given first in 
Greek letters and repeated below in the syllabary, the 
Greek (as universally at so late a {jeriod) reading from left 
to right, the syllabary from right to left. This syllabary 
has five vowel symbols, but it could not distinguish be- 
tween long and short vowels. In its consonant system it 
is unable to distinguish between breathed, voiced, and 
aspirated stops, thus having but one symbol to represent 
rc, 8e, and Oe, It is, of course, unable to represent a final 
consonant, but this is achieved by using the symbol for a 
syllable ending in e conventionally for the final consonant. 
Thus ka-ae stands for ko.^, the Cyprian equivalent of Ka^ 
“and.” There are symbols for to, for tef for tiy for to, for 
tUy though none for ty and similarly for most of the other 
consonants. There is, however, no symbol for wu (Fv) ; 
yay ycy yi occur, but no yo or yn, Arjfivfrpi is express^ 
by ta-nia-tirriy where ti stands for t alone ; aa^tor-aorto-ro 
stands for ^ToordvSpo) (genitive). Here it is to be observed 

(1) that V preceding another consonant is omitted alto- 
gether, the vowel being piiobably nasalized as in French ; 

(2) that, as in the previous word, there is a sort of vowel 
euphony whereby the unnecessary vowel accompanying t 
takes the colour of the succeeding vowel. In other cases, 
however, it follows the preceding vowel, as in a-rz-«z-fo- 
jWi-<o-fMX-n-«t-to-(f/o-ra-t4 = *ApiaTo<f>avTo(q;) 6 * Kpvcrrayopav, 

The discussion of Cyprian brings us face to face 
with the question of the origin of the alphabet, which 
spread from Phcenicia and Greece first round 
the coasts of the Mediterranean, and gradu- 
ally extended its sway till it conquered the 
world. Until the last few years the view 
of Vicomto Emmanuel de Koug(5, first })ro])ounded to 
the Academic des Inscriptions in 1859, but unnoticed 
by the world at large till republished after de Hough’s 
death by his son in 1874, was generally accepted. 
According to this view, the alj)habet was borrowed 
by the Phcenicians from the cursive form of Egyptian 
hieroglyphics. The resemblances in some cases are strik- 
ing ; in other cases the differences are equally remark- 
able. De liouge’s famous Memoirs was published just 
as the era of excavation in the eastern Mediterranean 
commenced. The discoveries of symbols like al])habetic 
characters in all quarters of the Mediterranean, and dating 
back to very remote ages, began to give scholars pause, 
and finally in the volume published by the Egyptian 
Exploration Fund in 1900, which contained the results 
of Professor Flinders Petrie’s excavations at the Egyptian 
royal toml^s at Abydos, it became clear that a system 
of signs closely resemUing the symbols of the alphabet, 
and coexisting with hieroglyphics, preceded even the first 
dynasty of Egyptian kings known to history.^ Accor/iing 
to Professor Flinders Petrie, “ the usage of such foniis in 
the same country from about 6000 B.c. to 1200 b.c., or 
later, shows that we have to deal with a definite system. 
And it seems impossible to separate that in 1200 b.c. in 

4 See op, eU,y p. 31 ff., and vol. ii. (1901), p. 47, with plates LV. 
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i;gypt from the similar forms found in other lands con- 
nScted with Egypt from 800 b.o. down to later times ; we 
may find many of these also in the Cretan inscriptions 
long before 800 b.o.” ^ These dates put the old explana- 
tions of the alphabet as a development by the Phoenicians 
from the later Egyptian out of the question. But as yet 
it would be premature to form any further hypothesis. 
It is possible that the symbols were pictographic in origin. 
Unless there is extraordinary variety in representation 
they cannot be alphabetic, for their different forms can 
be counted by hundreds. 

In E^pt and in Crete, where Mr Arthur Evans in his 
excavations at Knossos has discovered many hundreds of 
inscribed clay tablets, investigation into this problem is only 
beginning, and the next quarter of a century may see as 
surprising a development as has taken place in the pericKl 
since 1875. The provisional accounts of the records found 
in Crete in the spring of 1900, which have been given by 
Mr Evans in the Annual of tits British Hchool at Athens and 
elsewhere,- show that in Crete two if not three 
MjHiemg. of writing prevailed. The first of these 

is a pictographic script, the existence of which 
as a system was first jiroved to the world by the same 
discoverer in his articles in the Journal of Hellenic 
Studies^ in 189^4 and 1897. Before this time symbols 
had been observed in the engravings on Myccntean objects, 
but no attempt ha<l been made to collect them or to regard 
them as other than ornamental devices to fill vacant spaces. 
In tlie first of these articles Mr Evans showed conclusively 
that, whatever their meaning, the individual syinl)ols were 
part of a system, and were not tnerely decorative. They 
were in fact hieroglyphics, but in no way identical with 
Egyptian hieroglyphics, though naturally the same 
themes, such as parts of the human body and figures 
of animals and birds, occur in this system as well as in 
Egyptian. Of eighty-two such piotographs six represent 
the human body and its parts, sevc.nteen arms, implements, 
and instruments^ eight parts of houses and household 
utensils, three marine subjects, seventeen animals and 
birds, eight vegetable forms, six heavenly bodies and 
derivatives, one a geographical or topogi'a^djical sign, four 
geometrical figures, twelve uncertain symbols. Now that 
a large part of the ruins of the great palace at Knossos 
has been unearthed, it seems clear that this script be- 
longed especially to th(? “ prse-Mycenaiiiu ” poj)ulation of 
the island.'* We know from Homer (Odyssey^ xix. 175 ff.), 
who belongs to a later ei)Och still than the Mycenaean 
supremacy, that the population of Crete was extremely 
mixed, and the fact tliat this script jirobably belonged to 
the *ET€OK^n^T€s or True Cretans of Homer iiriplies nothing 
whatever as to the comparative age of the pictographs 
and the linear writing. From the clay tablets containing 
accounts which Mr Evans has discovered, the conclusion 
seems probable that these earlier inhabitants were tribu- 
tary to the Mycenaean invader. But the invader's system 
of writing is not less anticpie because he is a newcomer 
in the island. On the contrary, as the excavations at 
Abydos have shown, the Myconaian script, which in many 
of its forms corresj)onds to the Egyptian pottery marks 
antedating even the First Dynasty, is as old as the hiero- 
glyphic writing, if not older. Whether the forms of this 

* The JloyaZ Tomha of the First Dynasty^ vol. i. (3900), p. 31. 

“*See An/nnal of British School at AthenSt vi. (3899-1900), p. 55 ff., 

and for the later excavations, vii. (1900-1901), p. 10 and p. 100 ff. ; 
and AthenceuTH, 5th July 1902, p. 86. 

* ** Primitive Pictographs and a prae-Phoenician Script ftroin Crete 
and the Peloponnese,*’ vol. xiv. pp. 270-372 ; “Further Discoveries 
of Cretan and Aegean »Script, with Libyan an<l Proto-Egyptian Com- 
pariaona,” vol. xvii. pp. 327-395. The two articles are also published 
together as a separate volume. 

* Cp, Journal of Hellenic Studies, xiv. p. 362. 
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scrii)t were syllabic or alphabetic, we do not yet know. 
The forms bear resemblances not only to the Egyptian 
pottery marks, but also to the forms of the Cyprian 
syllabary. Moreover, this script has many points of 
resemblance to that which is employed in Asia Minor 
for Carian and for Lycian, to that of the ancient Iberian 
inscriptions in Spain, and even to the modern Berlier 
writing. Isolated resemblances are of course no proof 
of relationship. As has already been remarked, the pos- 
sible permutations and combinations of a few straight 
or crooked strokes are very limited, and therefore in 
widely separated areas similar forms may arise accident- 
ally. Here, however, the differenc(^s are too small, as 
compared with the resemblances, to admit of the possi- 
bility that the similarities are merely a<;cidental. It is 
too early to dogmatize, but facts seem to favour Professor 
Flinders Petrie's view of the origin of the alphabet — that 
out of a largo body of symbols in use from prehistoric 
times around the shores of the Mcditerranejiu, the Phoeni- 
cians, to whom hithtirto the development of the alphabet 
has been attributed, speciali/x'd as alphabetic signs those 
which they had utilized as numerals, and that this special- 
ization was tlie 8tarting-i>oiiit of the alpliabet as we know 
it. The use as numerals “would soon render these signs 
as invariable in order as our own numbers, and force the 
use of them on all countries with which the PhaMiicians 
traded. Hence, before long thcs(», signs drove out of use 
all others, exco]>t in the less changcul civilization of Asia 
Minor and Spain. Tliis exactly ex])lains the phenomena 
of the early Greek alphabets; many in variety, and so 
diverse that each lias to 1x5 learn (‘d separattdy, and yet 
entirely uniform in order. Each tribe had its own signs 
for certain sounds, varying a good deal ; yet all had to 
follow a fixed numerical system. Certainly all did not 
le4irn their forms from an independent Phicnician alpliabet, 
unknown to them before it appearcsl as a wliole. The 
history of the alphalsjt is as old as civilization.” ^ 

It is to bo noticed, however, that even in ancient timos 
tliere was a tradition tha* (Vote acted as an intermediary 
for the spread of civilization in Curia and Lycia. Accord- 
ing to Herodotus (i. 171), the Carians came into Asia from 
the islands ; while the pooiilo of Caunus, whose language 
H(*rodotus regaixh*d as very closely akin to the Carian, 
acconling to their own tradition (which he rejects) came 
from Crete (i 172). lie admits that the Lyoiaus are 
of Cretan ancestry (i. 173) ; and, by his languages regard- 
ing them, he seems to identify them with the 'Ercrix/rt/Tcs. 
The excavations at Knossos, however, seem to indicate a 
close relationship lietween (^laria and the “Mycenaiun” 
civilization there discovenul. ( -arian and Lycian seem to 
be closely (jonnected, but there is no satisfactory proof 
that the languages are of tlie Tiido-EurojKjan stock. 
On the other hand, the Plirygian inscriptions show a 
language which is certainly closely akin to Greek. In 
none of the three tongues do the inscjriptions go back 
earlier than the 6th century B.c. Hence, although owing 
to the great difference in sounds Ixjtween Greek and these 
languages of Asia Minor (es[Kicially Lycian), the alphabets 
show a considerable munber of symbols different from any 
Greek alphabet, it has Ixicn customary to assume that 
their alidiabets were derived from some Greek alphalict, 
the Dorian system of Rhodes being generally fixed upon 
as the ancestor. This view, however, is at once rendered 
doubtful by Mr Evans's discovery at Knossos of a third 
form far more closely nisembling Greek writing than 
the linear script of the great mass of clay tablets dis- 
covered in 1900. “Out of twenty-one varieties ten are 
practically identical, both in shajje and position, with 


* Boyal Tovohs, i. p. 32. 
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later Greek alphabetic forms; while four more are the 
same, though in a diflFerent position. Thus we have — 
A, A, H, /V, I, n, ^,Y, +, and a form approaching 
the digamma, as well as 3 , n, — , •<. Yet the Mycenaean 
date of these bone pieces is as well ascertained as any- 
thing found witliin the walls of the palace.” ^ 

At this point we seem to be driven to the conclusion 
that the symbols found upon Egyptian pottery, the 
varieties of which run into hundreds, may have arisen, 
not from pictographs, but from the third of the needs 
indicated at the beginning of this article. The sign 
scratched upon pottery indicates one of two things: 
(a) that it is the pro|)erty of the man who made it, and 
that he wishes to be able to retain it by putting such 
a mark upon it ; (6) that his work is recognized 
by his neighlwurs as of high quality. The mark, 
like its modern development, the trade mark, 
is at once a certificate of value and an advertisement of 
the maker. Such indications have existed at all periods 
in the world's history. They imply knowledge neither of 
literature nor of Ability to write in the ordinary sense of the 
word. They are still in use among the Samoyedes and 
other peoples of the northern parts of the Russian empire, 
who at no period of their history are known to have been 
able to write. In the United Kingdom they are used to 
mark cattle and other animals which are sent to a distant 
market, or arc liable to be confused with the property of 
other owners. Among the Swedish Lajips these marks 
present a considerable likeness to the old Norse runes. 
Still more remarkable is the resemblance which the pro- 
perty marks of the Cheremissian and Chuwash tribes of 
Russia present to the symbols found in Egypt and Crete.^ 
Among them are the symbols H, X, Si yC» 
Among the Samoyodo signs are 

The tanif/a or brands used to mark their horses by the 
Circassians present other forms which resemble those of 
Egypt and Crete. Here, however, the forms are more 
complex. Writing, as generally understood, is altogether 
unknown among the Wotjaks, but each father of a family 
has his own distinctive mark, which passes to his son at 
his death, or if there are several sons, is divided amongst 
them. How the division is carried out our authorities 
unfortunately do not inform us. 

Of the same nature arc the masons’ marks, which are 
found wherever in the Old World great building operations 
have been undertaken. They have in regions very distant 
from one another so close a resemblance that Brugsch ^ con- 
tends that the stones in the quarries were mark(^ accord- 
ing to a definite system, and that the ancient gilds of 
stonecutters possessed an alphabet, possibly of a cryptic 
nature, which survived down to the 17th century. 
Among the sixteen forms which Brugsch gives appear 

T, 4*, S, A, A, O, O, 9. 

As the Greek-looking signs on the Mycenaoan bone 
pieces which were found by Mr Evans at Knossos were 


* Evans, Anntud of BnVisA Sduxii at Aihtm^ vll. (1900-1901), p. 
118. The bone pieces referred to were shaped like fishes. “On their 
under ^des were engraved a series of signs accompanied by various 
scores in the shape of perpendicular lines, like those which on the clay 
tablets with the linear script indicate units." 

^ These Russian marks are most accessible in Andrec’s Ethno- 
praphiache Earallelen und Vtfrglmkt (Neue Folge, Leipzig, 1889). 
Schiefher called attention to the Samoyedo marks in the Bviletin His- 
torico-phUologique de V Academic dc St Piterstmvrg for 1865, 301 ff. 
Homeyer's Die Baits- und Hofmarken, 1870 (reprinted with appen- 
dix, 1890), contains the fiillest treatment of the subject. 

• Meise nwh Persien, ii. p, 61. The marks from the Servian Wall 
at Rome are collected by Bruzza {Annali del Inditula di Corn- 
spondhnza Arckeologica^ xlviii. (1876), p. 72 ff.). To this collection 
some additions are made by Professor E. C. Clark in Proctedings of 

Soeieiy of Antiqtiaries for 1901, p. 892 S, 


accompanied by upright strokes, which are obviously 
intended to indicate numbers, it seems safe to assume, 
provisionally at least, that the symbols were owners’ 
marks. But any further research into* this question is 
impossible until the signs and the various forms of script 
have been completely published. Table I. (p. 901) will 
illustrate the varieties of form of these symbols which 
have prevailed since the earliest times around the shores 
of the Mediterranean.^ From the table it is clear enough 
that the early Phoenician alphabet, from which the earliest 
Greek alphabets in historical times are derived, is not in- 
dependent of these symbols, however or wherever they 
may have originated. 

The discovery of the famous Moabite stone in 1868 gave 
a new impulse to the study of the alphabet (see Table II. , 
p. 902), It is to be remembered, however, that 
important as this monument is for the develop- 
merit of the aljihabet, and Iiocause it can 
dated wuth certainty as not much later than 895 B.a, 
the dialect and alphabet of Moab are not proof for the 
Phoenician forms which influenced the peoples of the 
Aegean and, through them, western Europe. The frag- 
fhent of a bronze bowl discovered in Cyprus in 1876,^ 
Which bears round its edge an inscription dedicating it 
to Baal-Lebanon as a gift from a scf«rant of Hiram, 
king of the Sidonians, is probably the oldest Phoenician 
document which we possess. This bowl, though perhaps 
a little earlier than the Moabite stone, in all probability 
is not more than a century older, while some think it is 
even later. 

We have already seen that the symbols of the al})habct 
were in existence thousands of years before the date of 
the Moabite stone and the bowl of Baal-Lebanon, 
and that de Rough’s theory of the development ,^/p 
of the Phoenician alphabet from Egyptian hieratic PbmnlclMn 
is destitute of foundation. The rival theory pro- 
liounded by Deecke in 1877® never met with 
much acceptance. Deecke contended that the early 
Semitic alphabet was derived from the late Assyrian 
cursive cuneiform. Ho unduly magnified, however, the 
undoubted resemblances of some of the forms by taking 
similar ones from different geographical areas and 
different eiiochs and classing them all together as if they 
formed a uniform series. As we arc still only on the 
threshold of investigation into the early history of the 
alphabet, it is possible that further discoveries may show 
that the Phcenicians owed more to Assyrian culture than 
is at present jiroved. Meanwhile there is no evidence 
whatever that the Phoenician alphabet was of Assyrian 
origin,^ and such evidence, if discovered, must carry 

^ The forms in this table are drawn from Petrie, Em/al Tumbs, p. 31 ; 
Evans, Jorum, Hell, Soc.^ xvii. p, 886 ; Sayce (for Cariau), Transac- 
tions of the Society of Biblical Archocologyy ix. p. 138 ; Kretschmer, 
Kinlekung in die OesehudUe der griethischen SprarhCy p. 367 fi*. ; 
Kaliuka (for Lyciau), Titidi Asiae Minoris, vol. i. ; Hfibner (for 
Ancient Iberian), in Mmurnenta Linguae Ihericce ; Maciver and 
Wilkin (for Libyan and Tifinagh), in Libyan Notes (1901). 

• Tliis is figured in Berger’s Hufkdre de VAcriture, p. 128, and on 
a larger scale in plate iv. to vol. i. of the Corpus Inscriptionum Semiti- 
carum, 

" Der Ursprung des cdt-semitischen Alphabets aus der neuassy- 
rischen KeUihrift (Zeitschrift der deutMchcn niorgeulftndiBchen Ge.sell- 
Bchaft, xxxi. p. 1 02 ff. ). A still more sweeping theory’ of the same natui e 
{^propounded by the Rev. G. J. Ball in the Proceedings of the Society 
of Biblical Archaeology^ xv. (1898), p. 392 ff. ^ 

^ One point of connexion has, however, been established by Zimmem 
{Zeitsch, devisch. merg, Oesell,, vol. 1. (1896), p. 668). Assyrian signs 
as well as Phoenician letters are used for numbers. The numbers 
indicated in the two cases are different, and Assyrian b^ns with nu 
not a, Tlie symbols corresponding in name to the Phoenician Mem, 
Nun, ‘Ajin, Pe, Resh, indicate numbers which, though not consecutive, 
increase firom first to last. The same is true of those corresponding 
to Alepli, Beth, Baleth {ganuUla^ which corresponds to Oimel, is a 
borrowed word in Assyrian). 
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1i)ftc]c tho FliCBiiiciAii thousftiids of ycttrs c&rlior 

than any date which can at present be established for its 
existence. Though we know of the existence of the 
eymbols from an early date, we have at present no certain 
evidence of what the values of the symbols at this date 
were. Wherever the symbols originated, it was to the 
Phoenicians that the Western world owed its alphabet, as 
is clear (1) from the forms of the letters themselves; 

(2) from the names which the Greeks gave to them; 

(3) from the Greek tradition of such origin. ^ 

The discovery of a large number of very archaic inscrip- 
tions in the island of Thera which was made by Freiherr 
Hiller von Gartiingen in 1896, has shown that the 
earliest Greek alphabet was even more like the Phcenician 
than had been heretofore believed. The symbol for /? in 
Thera (3) is nearer than any proviously known to the 
Semitic Tetter (^), though, as not infrequently hapi3en8 
Hetmtiott- transference of a symbol from olie people 

ship ot another, its position is inverted-— a fate which 
Cnek in this alphabet has befallen also X (Semitic h, 
ioPhw Thera ^), and possibly <r (Semitic yv, Thera 
nicimn. excavation initiated by Dr 

Schliemann on the grand scale has increased our knov^ 
ledge of Greek inscriptions beyond anything that was earlier 
dreamt of. Besfdes the excavation of Athens, Delos, Epi- 
daurus, and Delphi, the results of which are most important 
for the 6th century B.c. and later, the ex])loration of the 
sites of Olympia, of the Hcrseum near Argos^ of Naucratis 
in Egypt, and of various Cretan towns (above all the ancient 
Gortyn), has revolutionized our knowledge of the archaic 
alphabets of Greece. We can now see how long and 
laborious was the process by which the Greeks attained 
to uniformity in writing and in numeration. In no field, 
perhaps, was the centrifugal tendency of the Greeks more 
persistent than in such matters. In numeration, indeed, 
uniformity was not attained till at least the 2nd century 
of the Christian era. The differentiation of the local 
alphabets is found from the very beginning of our records. 
Unfortunately, as yet no record is preserved which can 
with any probability be dated earlier than the 7th cen- 
tury B.C., and the Phoenician influence had by then nearly 
ceased. How long this influence lasted w'e cannot telL 
If in Crete a system of writing of an entirely different 
nature had been developed seven or eight centuries before, 
there must have boon some very important reason for the 
entire abandonment of the old method and the adoption of 
a new. In Crete, at least, the excavations show that the 
old civilization must have ended in a social and political 
cataclysm. The magnificent palace of Minos — there seems 
no reason to withhold from it the name of the great prince 
whom Thucydides recognized as the first to hold the 
empire of the sea — perished by the flames, and it evidently 
had been plundered beforehand of everything that a con 
queror would regard as valuable. The only force in 
Greek history which wo know that could have produced 
this change was that of the Dorian conquest. As every- 
where in the Pelo|x>nnese, except at Argos, there seems to 
have been a sudden break with the earlier civilization, 
which can have been occasioned only by the semi-barbarous 
Dorian tribes, so the same result seems to have followed 
from the same cause in Thera. The Dorians apparently 
were without an alphabet, and consequently when Phoeni- 
cian traders and pirates occupied the place left vacant by 
the downfall of Minos’s empire, the people of the islands, 
and of the sea coasts generally, adopted from them the 
Phoenician alphabet. That the alphabet was borrowed 
and adapted independently by different places not widely 
^parate^ and that the earliest Greek sJphabets did not 
spread from one or a few centres in Greek lands, seems 
clear (a) from the different Greek sounds for which the 
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Phcenician symbols were utilized ; {b) from the different 
symbols which were employed to represent sounds which 
the Phoenicians did not possess, and for which, therefore, 
they had no symbols. The Phoenician alphabet was an 
alphabet of consonants only, but all Greek alphabets as 
yet known agree in employing A, E, I, O) Y as vowels. 
On the other hand, a table of Greek alphabets ^ will show 
how widely different the symbols for the same sound were. 
Except for a single Attic inscription (see Plate), the 
alphabets of Thera and of Corinth are the oldest Greek 
alphabets which we jK)8sess. Yet at Corinth alongside ^ 
which is found for the so-called spurious diphthong ee (t.c., 
the Attic € 1 , which does not represent an Indo-European 
Cl, but arises by contraction, as in </!)iX€tTc, or through the 
lengthening of the vowel sound as the result of the loss of 
a consonant, as in ci/njpcvos for Fcfpiy/iii'os) the short c 
sound is represented by B ; t is found at Corinth in its 
oldest form and also as Z, while in Thera it is In 
Thera the w sound of digamma (F) was entirely lost, and 
therefore is not represented. Both Thera g-nd Corinth 
employ in the earliest in8cri})tions ^ for f, not though 
in both alphabets the ordinary use as ^ is adopted, no 
doubt through the influence of trade with other states. On 
the other hand, at Cleonse, which is distant not more than 
8 or 9 miles from Corinth, an ancient inscription written 
has recently been discovered, which shows 
that though Cloonaj for B wrote ij", like the Corinthian 
iP, and, as at Corinth, wrote ^ tor a vowel sound, the 
vowel thus represented was not short and long e (c and »/) 
as at Corinth, but rj only, as in 

pj). Here "Ji represents e, and the spurious di])hthong 
is represented by ct, as in ^ 31 M I 51 Doric 

infinitive ~ eo/ai), a form which shows that i has at 
Cleonm the more modern form I os distinguished from the 
Corinthian 

Regarding three other questions controversy still rages. 
These arc : (a) how Gieek utilized the four sibilants (Shin, 
Hamech, Zain, and Tsade) which it took over from the 
Phcenician ; (6) what was the history of develoi)mont in 
the symbols for <l>^ x* ^ history of ^ Iwlongs to both 
heads) ; (c) the history of the symbol for the digamma 

In the Phcenician alphabet Zain was the seventh letter, 
occupying the same position and having the same form 
approximately ( I ) os the early Greek Z, while 
in pronunciation it was a voiced s-sound ; Bamech aae of 
(^) followed the symbol for n and was the Pbaalclan 
ordinary «-8ound, though, as we have seen, it is *^^^^*"^** 
in different Greek states at the earliest period ( as well 
as ^ ; after the symbol for p came Bade (|v), which was 
a strong palatal «, though in name it corresponds to the 
Greek f^ra; while lastly Shin (W) follows the symbol for 
r, and was an /fX-sound. The Greek name for the sibilant 
{(rCyfia) may simply mean the hissing letter and bo a 
derivative from <ri{w ; many authorities, however, hold 
that it is a corruption of the Phcenician Samech. Un- 
fortunately, it is not clear how many sibilants were dis- 
tinguished in Greek pronunciation, nor over what areas 
a particular pronunciation extended. There is, however, 
considerable evidence in 8Ui)port of the view that Greek 
<rcr representing the sound arising from icy, t;/, %, 
was pronounced as sh (^), while ( representing yy, dy was 
pronounced in some districts zh (r).® 

* See, for example, the tables at the end of RolHjrts’s IntraduclCtm 

to Greek Epigraphy (1887) ; or Kirchhofl'’K Sludim zur Geeehichte des 
griechischm AVphjoheU (ed. 4, 1887); or I.arfeld’8 Oriechiftrhe Epi- 
graphik in I wan von Mttller's der kJaseischen Alferthvms* 

wimnwh/ifU vol. i. (1892). 

* Cp. Frenkel, Corpus Inacription.um Orararvm Pelopormesi, 1., 

No. 1607. , 

* See Witton, in American Journal nf Philology, xix. p. 420 ff., 
and Lagerkrantz, Zv/r gruGhiadhen LavlgeschickU (Upsalo, 1898). 
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On an inscription of Halicarnassus, a town which 
stood in ancient Carian territory, the sound of (rtr in 
*AAfticapva(r(r€<i>v is represented by T, as it is also in the 
Carian name Panyassis (Ilai^vaTtos, genitive), though the 
ordinary is also found in the same inscription. The 
same variation occurs at the neighbouring Teos, while 
the coins of Mesembria in Thrace show regularly META 
and METAMBPIANnN, where T represents the 
sound which resulted from the fusion of 6^^, and which 
appears in Homer as arcr in while in later Greek it 

becomes ftccros. This symbol T is in all probability the 
early form of the letter which was known to the Greeks 
as San (o-dv) and at a later time as Sampi, and which is 
utilized as the numeral for 900 in tlio shape Accord- 
ing to Herodotus (i. 139), San was only the Dorian name 
for the letter which the lonians called Sigma. This would 
bring it into connexion with the Phoenician W (Shin), 
which, turned through a right angle, is possibly the Greek 
Z, though some forms of Sade on old Hebrew coins and 
gems 1^) equally resemble the Greek letter. From 
other forms of Sade, however, the other early form of cr, 
viz., A\, is probably derived. The confusion is thus ex- 
treme : the name Sade assimilated in Greek to the names 
ijra and Ojjra becomes fijra, though the form is that of 
Zain ; the name of Samech is possibly tlie origin of Signni, 
while the form of Samech is that of Z wliich has not taken 
over a Phoenician name. It is probable that the form V\ 
is an abbreviation in writing from right to left of tlie 
earlier M, and ^ of the four stroke 5. That the con- 
fusion of the sibilants was not coniined to the Greeks 
only, but that pronunciation varied within a small area 
evo?i among the Semitic stock, is shown by the difficulty 
which the Ephraimitos found in pronouncing “shibboleth” 
(Judges, xii. C). 

For the hist<jry of the additional symbols which are not 
Phojuician we must begin with Y. There is no Greek 
alphalxit in which the symbol is not repre- 
son ted. But the Phcenician form corresjioiid- 
lugmmmm, ^ consonant w, and occupies the 

position of the Greek digamma us sixth in the 
series. Whence did the Greeks obtain the digamma? The 
l)oint is not clear, but probably the Greeks acted hero 
as they did in the case of the vowel i and the consonant 
?/, adopting the consonant symbol for the vowel sound. 
As, however, except in (Jyprus, Pampliylia, and Argos, 
the only y sound which survived in Greek — the glide 
between i and another vowel as in Sua ~ dit/a — is never 
reprt'sented, there w'as no occasion to use the Phoenician 
Joid in a double function. With Vau it was different; 
the w-sound existed in some form in all dialects, the 
«i>-8ound survived in many far into historical times. The 
Phcenician symbol liaving been adojited for the vow^el 
sound, whence came the new symbol ^ or C for the 
digamma? Hitherto there have been two views. Most 
authorities have held that the now form w^as derived from 
E by dropping the lowermost crossbar ; some have held 
that it developed out of the old Vau, a view which is not 
impossible in itself and has the similar development in 
Aranueic (Toma) in its favour. But as Mr Evans has found 
a foriu like the digamma among his most recent tyjjes of 
symliols, and as we have no intermediate forms which will 
j>rove the development of from though the form 
found at Oaxos in Crete, viz., shows a form sufficiently 
unlike /^, it is necessary to suspend judgment. 

The Greek aspirates were not the sounds which we re- 
present by phf thf ch (Scotch), but corresponded 
ratiier to the sound of the final consonants in 
Vc. ^ *** words as lip, bit, lick, the breath being 
audible after the formation of the consonant. 
It is not clear that Greek took over O with this value, 
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for in one Theran inscription O B are found combinecl 
as equivalent to T — H> while the regular representation 
of ^ and X IB r\ S KB,. or ^ (hoppa) P re- 
spectively. In the great Gortyn inscription from Ureto 
and occasionally in Thera, fl (in Crete in the form C) and 
K are used alone for and X) just as conversely even in 
the 5th century the name of Themistocles has been found 
upon an ostrc^con spelt Be/xurd^oicA^s. Such confusiona 
show that oven to Greek ears the distinction between the 
sounds was very small. To have recorded it in writing- 
at all shows considerable progress in the observation of 
sounds. Such progress is more easily indicated by changea 
in the symbols among a people whose acquaintance with 
the art is not of long standing nor very familiar. English,, 
though possessing souTids comparable to the Greek 6, 

X, has never made any attemjtt to represent them in 
writing. On the other hand, no doubt Athens in 403 B.c. 
officially adopted the Ionic alphabet and gave up the old 
Attic alphal^t. The ][iolitical situation in Athens, how- 
ever, at this time was as exceptional as the French 
Kevolution, and offered an opportunity not likely to recur 
for the adoption of a system in widely extended use which 
private individuals had been employing for a long time. 

The history of the symbols ^ and x is altogether un- 
known. The very numerous theories on*<tli6 subject have* 
generally been founded on a principle which itself is in 
need of proof, viz., that these symbols must have arisen by 
differentiation from others already existing in the alphabet. 
The explanation is possible, but it is not easy to see why, 
for example, the symbol 9 or <P = Kop]»a, the Latin 
Q sliould have been utilized for a sound so different as. 
p-h; nor, again, why the symliol for ^ (®) by losing ita 
cross stroke should become </>, seeing that the sounds of ^ 
and <f> outside Aeolic (a dialect which is not here in 
(piestion) are never confused. On the other hand, if we^ 
remember the largo number of symbols belonging to the 
prehistoric script, it will seem at least as easy to believe 
that the j)er8on8 who, by adding new letters to the 
Phoenician alphabet, attempted to bring the symbols more 
into accordance with the sounds of the Greek language, 
may have borrowed from this older script. It is now 
generally admitted that the improvements of tlie alphabet 
wc'TO made by traders in the interests of commerce, and 
that these improvements began from the great Greek 
emporia of Asia Minor, above all from Miletus. Sjrmbols 
exactly like <f>, x» and ^ (®, X, S') are found in the 
Carian alphabet, and transliterated by Professor Sayce^ aa 
V (and u), h, and hh respectively. If the (y^arian alphabet 
goes back to the prehistoric script, vhy should not 
Miletus have borrowexi them from it ? We have already 
seen that, in the earliest alphabets of Thera and C^orinth, 
the ordinary symbol for f in the Ionic alphabet was used 
for This usage brought in its train another — the use 
of not for ^ as in Ionic, but for f in the name 
A A ENF A I COftA « 'AXc^ay({pa,and similarly in Melos, 

. PAY I ifCVA 1 ECA\«n/)a^tKi56co5.2 This experi- 
ment, for it was no more, belongs apparently to the latter 
part of the 6th century, and was soon given up. As 
the lonians kept the form which the people of Thera 
used for C, in the same ]>osition in their alphabet as Samech 
occupied in the Phoenician alphabet, there can be no doubt 
as to its origin. The syml^l -f which the Chalcidian 
Greeks used in the 6th century B.c. for ( may be derived, 
according to the most widely accepted theory, from a primi- 
tive form of Samech EB. which is record^ only in the 
abecedaria of the Chalcidian colonies in Italy. In this 

^ See especially Proceedififfs of the Society of BihluxU Archoeolo^ 
for 1895, p. 40 ; also Kaliuka, Neue Jahrhiicher fur Philologies 
iii. (1899X p. 683. 

2 Inacriptiones Or» himlamm Maris AegaeU Nos. 811, 1149. 
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case the borrowing of the Greek alphabet must long 
precede any Phosnician record we possess. But it is not 
probable that the Ionic and Phoenician ^ developed 
independently from the^ closed form. Kretschmer, how- 
ever, in several publications ' takes a diiferent view. He 
thinks that the guttural element in £ was a spirant, and 
therefore different from x» which is an fispirate. He 
points out that in Naxos, in a 6th-century inscription,^ 

^ in Naftov, €^ 0 X 09 , and i>pd^ov is represented by QS, 
the first element in which ho regards as a form of 0 *= A. 
As X found in the same inscrijition (in the form X), 
the guttural element must have been different, else ^ would 
have been spelt Atthia and most of the Cyclades 

kept X for the guttural element in ^ (written X^ or +^) 
and for x well. On the west of the Aegean a new 
symbol Y invented for the asi)irate value, and tliis 
spread over the mainland and w'as carried by emigrants to 
Rhodes, Sicily, and Italy. The sign X was kej)t in the 
western group for the guttural spirant in which was 
written XS ; but, as this spirant occurred nowhere else, 
the combination was often abbreviated, and X was used 
for X2 ])recisoly as in the Italic al[>habets we shall find 
that F=*/ develops out of a combination FH. 

The development of symbols for the long vowels rj and i 
(0 was also the v'ork of the lonians. The A-sound ceased 
at a very early pcricKl to exist in Ionic, and by 800 n.c. | 
was ignored in writing. The symbol Q or H was then 
employed for the long open 5-sound, a use suggested by 
the name of the letter, which, by the loss of the asi)iratc, 
had passed from Heta to Eta. About tlie same period, 
and probably as a 8e<|Uel to this change, the Greeks of 
Miletus developed XI for the long 0 ]jcn o-sound, a form 
which in all probability is differentiated out of 0» Cen- 
turies passed, however, before this symbol was generally 
adopted, Athens using only O for o, <«, and ov, the 
spurious diphthong, until the adoption of the w’holo Ionic 
alphabet in 403 b.c. 

The discoveries of the last quarter of tlio 19th 
century carried back our knowledge of the Latin 
alphabet by at least two centuries, although 
the monuments of an early age which have 
* * been discovered are only three, (a) In 1880 

was discovered between the Quirinal and Viminal hills 
a little earthenware pot of a emrious shape, being, as it 
wore, three vessels radiating from a centre, each w'ith a 
separate mouth at the top.^ Hound the sides of the tri- 
angle formed by the three vessels and under the mouths 
runs an inscription of considerable length. The use for 
which the pot was intended and the purport of the in- 
scription have been much disputed, there being at least as 
many interpretations as tliere arc words in the inscription. 
The date is probably the early part of the 4th century 
B.C. Though found in Rome, the vessel is small enough 
to be easily portable, and might tliereforo have been 
n§ brought from elsewhere in Italy. It is equally 
DveaoMia- possible that the potter who inscribed the words 
•ertption, it was not a native of Rome. One or two 

points in the inscription make it doubtful whether the 
Latin upon it is really the Latin of Rome. It is generally 
known as the Dvenos inscription, from the name of the 
maker who wTote on the vessel from right to left the 
inscription, i>art of which is DVENOS MED FECED 
(-fecit), (h) The second of these early records is the 
inilbription on a gold fibula found at Praeneste and 
published in 1887. The inscription runs from right 
to left, and is in letters which show more clearly than 

^ See especially Athmische AfUtheUun^en, xxi. p. 426. 

* Figured in Roberts’s IrUroductum to Greek Epigraphy, p. 6.>. 

• It is figured most accessibly in i;gbert’8 MrodwAUm to the may 
qf Latin Tnecriptions, p. 16. 


ever that the Roman alphabet is borrowed from the 
alphabets of the Chalcidian Greek colonies in Italy. Its 
date Ciinnot l)e later than the Dth and is possibly as early 
as the 6th century B.c. The words are MAN I OS 
MED FHEFHAKED NVMASIOI,“Manius rte 
made me for Numosius.” The symbol for M Prma§at§ 
has still five strokes, « has the angular form ttkuim. 

The inscription is earlier than the Latin change 
of e between vowels into r, for Numasioi is the dative of 
the older form which corresponds to the later Numerhie. 
The verb form is remarkable. In the Hvenos inscription 
the perfect of facia is feced; here it is a reduplicated form 
with the same vowel as the present. The spelling also is 
interesting. The symbol K is still in ordinary use, and 
not merely used for abbreviations as in the classical age. 
But most remarkable is the representation of Latin F b}' 
FH. The reason for this is clear. The value of F in 
the Greek alphabet is w and not / as in Latin. Greek 
had no sound corresponding to I^atin F, consequently an 
attempt is made by combining F and H to indicate the 
difference of sound. Etruscan uses FH in the same way. 
As Latin, however, made the symbol V indicate not only 
the vowel sound w, but also the consonant sound v (/./.*., 
English w\ the sign for the digamma F vas left un- 
employed, and as FH was a cumbrous method of repre* 
stinting a sound which did not exist in Greek, the second 
clement came to be left out in writing. Thus F came to 
be the representative of the unvoiced labiodental spirant 
instead of that for the bilabial voiced spirant. Whether 
the form fefaked was ever gootl Latin in Rome may be* 
doubted, for the Romans, in sj)ite of the few miles that 
separate Praencsto from Rome, were inclined to sneer 
at the pronunciation and idiom of the Pi’anicstines 
((/. Plautus, Trin. 609, True. 691; Quintilian, i. D, 56). 
(c) The last, and in some respects the most important of 
these records, was found in 1899 under an ancient pave- 
ment in the Camitivni at the north-west coimcr of the 
Roman Forum. It is engraved uixrn tlie four sides 
and one Ixjvellod ^idge of a pillar, the top of 
which has been broken off. As the writing is 
iSoiHrTpoffyqBov, Ixjginning at the bottom of the 
pillar and running upwards and down again, no singKi 
line of the inscription is conqdote. Probably more than 
half the jullar is lost, so that it is not ])os8iblo to make 
out the sense with certainty. The inscription is probably 
not older than that on the fibula from Praumste, but has 
the additional interest of Iniing undoubtcidly couclicd in 
the Latin of Rome. The surviving pf)rtion of the inscrip- 
tion contains examples of all the letters of the early alpha- 
bet, though the fornw of F and B are f ragmen Ury and 
doubtful. As in the Prmnestine inscription, the aljdiabet 
is still the western (Chalcidian) ali)hal)et. K is still in 
use as an ordinary consonant, and not limited to a symbol 
for abbreviations as in the classical i)eri(xl. The rounded 
form of y is found w’ith the value of G in RECEI, which 
is probably the dative of rex. H has still the closed form 
0, M has the five-stroke form, S is the three-stroke 

tending to become rounded. R appears in the Greek 
form without a tail, and V and Y are both found for the 
same .sound. The manner of writing up and down instead 
of backwards and forwards across the stone is obviously 
approjiriate to a surface which is of considerable length, 
but comparatively narrow*, a connected sense being thus 
much easier to observe than in writing across a narrow 
surface where, as in the gravestones of Melos, three lines 
are required for a single word. The form of the monu- 
ment corresponds to that which we are told was given to 
the revolving WfXKicn pillars on which the laws of Solon 
were painted. That the writing of Solon’s laws, iiihich 
was BovaTpoib-nBov, was also vertical is rendered probable 

^ S. IX. — 113 
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by the phraeo o KanaOiv vo^os in Demosthenes’s speech 
Affaimt Arimtocratm, § 28, for which Harpocration is 
unable to sujjply a satisfactory explanation. 

The differentiation of the Koman alphabet from the 
Greek is brought alxjut (a) by utilizing the digamma for 
the unvoiced labiodental spirant F ; {b) by 
dropping out the aspirates x the 

gtommn C/halcidian alphabet, whence the llonian is de- 
tromQrmk rived) from the alphabet jiroper and employing 
^ numerals, 0 (O) l^eing giidually 
modified till it was identified with C as though the initial 
of centum^ 100. Similarly 0 becjime in time identified 
with M as though the initial of 1000, and the side 
strokes of x the above form were flattened out till it 
became j,, and ultimately L, 50. (c) After 350 B.C., at 

latest, there was in Latin no sound corresponding to Z, 
whicli wiis therefore dropy>ed. In tlie Clialcidian alphabet 
the symbol for x was placed after the syiiilKils common to 
all Greek alphabets, a position which X retains in the 
Latin (and also in the Faliscan) alphabet. K in time 
passed out of use except as an abbreviation, its place 
being taken by C, which, as we have Keen, is in the 
earliest inscription still z/. Three y joints here recyuire 
explanation: (1) Why K fell into disuse; (2) why C 
took the yfiace of K; (3) why the new symbol G virus 
pixt in the yilace of the lost Z. It is ch‘ar that C must 
have become an equivah^nt of K b(‘forc the latter fell out 
of use. There is some evidence which seems to yjoint to 
a i)ronunciation of the voiced mutes Mhich, like the South 
German yirouunciation of < 7 , d, ^>1 but slightly differentiated 
them from the unvoiced mutes, so that confusion niiglit 
easily arista The Etruscans, who were separated from the 
Romans only by the Tiller, had lost all the voiced mutexs. 
Hut another cause was yjorluiyjs more jjotent. C and 
1C, as ^ was frequently written, would easily be confused 
in writing, and Professor Heiiqd of the 

American Philological Association for 1899, y). 24 ff.) 
shows that the Clialcidian form of f — X devcloyjod into 
.shayjcs ivhich might have yjartaken of the confusion. 
Owing to this confusion, the new symbol G, differentiated 
from C, took the jjlaco of the useless X. In abbreviations, 
however, C remained as before in the value of G, as in 
the names Gains and Gnaeus. Y and Z were added in 
the last century of the reyjublic for use in transliterating 
Greek words containing v and f. 

Tho dialeot which was most closely akiti to Laliti was Faliscan. 
The men of Falcrii, liow'over, regularly took the side of the Etrus- 
cans in wars with lioinc, and it is clear that tho civilization of tho 
old Falerii. destroyed for its rebellion in 241 n.r., was Etruscan 
and not Roman in character. Peculiar to this alphiihot is the form 
for iiucli more irayjortant than tho scanty remains of 

Faliscan is the Oscan alphabet. Tho history of this alpliabot is 
different from that of Rome. It is ccrtiiiu from tlio symbols which 
they develop or drop that tho jK-oplo of Caraj»ania and 8aiuuium 
borrowed their alphabet from the Etniscans, who held dominion 
in Canipama from the 8th to tlic fith century n.c. Previous to the 
Punic wars Cam]iama hod reacdicd a higher stage of civilisation 
tliaii Rome. Unfortunately, tho remains of that civilization are 
very scanty, and our knowledge of the oflicial alphaljet outside 
Capua, and at a later period Pompeii, is practically confinetl to two 
important inscrintions, the tabula AgnonoTisis, iioiv in tke British 
Museum, and the Cipnus Abtdianus, whicli is noiv kept in the 
Episoojial Seminary at Nola. Of Etruscan origin also is tho Urn- 
lirian alpliahet, represented hrst and foremost in the bronze tablets 
from Gttbbio (the ancient Iguviuin). The Etruscan alphabet, like 
the Latin, was of Ohaleidian origin. That it was borrofwad at an 
early date is shown by the fact that most of its numerous inscrip- 
tions xm fioiu right to left, though some are written 
That it took over the w'holo Chalcidian al]>habot is renderod 
probable by the survival in Umbrian and Oscan, its daiighter 
alphshets, sC forms which are not found in Etruscan itself. This 
mysteriooB language, despite the existence of more than 6000 
inscriptions, and the publication in 1892 of a book written in the 
language and handed down to us bv the accident of its use to iiack 
an Egyptian mununy, remains as obscure as ever, but apparently it 
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underwent very great phonetic changes at an early period, so that 
the voiced mutes B, D, G disayipeared. Of the existence of t^e 
vowel O there is no evidence. If it ever existed in Etruscan, it 
hod been lost before the Oscaus and Umbrians borrowed their 
alphabets. On tho other hand, both of their alphabets preserve B 
and Umbiian G the fonn >. Etruscan also retained this 
symbol in the form 3i utilized it exactly as Latin did to 
replacse 5 |. Oscan, in order to represent D» introduced later a 
form thus creating confusion l)etween the symbols for d and 
for r. This form was adopted for d l)eoauso Q had already been 
boiTowcd from Etruscan as tho symbol for r, although ^ is also 
found on Etruscan inscriptions. For the Greek digamma Etruscan 
used both 3 and , but the fonner only was borrowed the 
other languages. Etruscan, like Latin, used ^ (from right to 
left) to represent the sound of Latin F» but, unlike Ijatin, adopted 

g not <1 as ilio single symbol. This form it then wrote as two 
enges whence dcvelojjed a later sign, 0, which is used also 
in Umbrian and Os^^ati. As tho old digamrua was kept, this new 
sign was placed after those borrowed from tho Chalcidian alxjhabet. 
Similarly it used ^ and X for the Chalcidian f ; Umbrian bor- 
rowed the first, Oscan tho second form. Tho fonn for h was still 
closed n, w'liich Etruscan {jassed on to Oscan, whUe Umbrian 
modified it to © Tlic form for 711 has five strokes ; from a later 
form the Oscan form was borrowed. Of tho two sibilants, M 
and ^ or 3> Oscan adopted only Umbrian both M and the 
rounded form 0. Cp is found on Etniscaji inscjpptious, but not in 
the al})habet series proserved ; neither Umbrian nor Oscan has 
this form. T appeal’s in Etrascan as Y , 7*^, and X J of these 
Uiiibrian borrows the first two, while Oscan has a form T like 
l4itin. Etruscan took over the throe Greek aspirates, <7, 0, Xi iu 
their Chalcidian forms ; $ suiTives in Umbrian os O, the others 
naturally disap jM*ar. Both Umbrian and Oscan devised tw’o now 
symbols. Umbrian took over from Etruscan perhaps the sign 
but gave it the new value of a spirant which developed out of an 
earlier rf-sound, but which is written in tho Latin alphabet withra. 
Tho second Umbrian symbol was di v’hieh was the representative of 
an 5-sound developed by iialutalizing an earlier k. In Oscan, which 
had an o-sound but no symbol for it, a new sign was invented by 
placing a dot between tho legs of the symbol for u — V* This, 
however, is found only in the best-written documents, and on some 
materials the dot cannot be distinguished. The symbol was 
invented for the open f-sound and close e sound.^ At a much 
later eiKwh it was introduced into the Latin alj»hal)ct by tho 
Enqjeror Claudius to represent ?/, ami the sound which was written 
as i or u in mounmiis^ maxumus^ Ac. 

Besides the Italic alphabets already mentioned, which are all 
derived from the alphabet of tlie Chalcidian Greek colonists in 
Italy, there were at least four other al}>)ial>et8 in use in different 
pai-ts of Italy : (1 ) the Messapian of the soutli-east i»art of the XJcnixi- 
sula, in which the inscriptions of the Illyrian dialect in use there 
were written, an alphabet which, according to Pauli {AU-italiseJie 
Farscfiungejiy iii. chap. ii.)w'aB borrowed from the Locriaii alpha- 
bet ; (2) the Sabellic alpliabet, derived from that of Corinth and 
Corcyra, and found in a few in8eri]>tious of eastern -cential Italy ; 
(3) the al}»hahet of the Veiicti of north-east Italy derived from the 
Eicon ; (1) tho alnhal>et of Sondrio (between Lakes Como and 
Gui-da), which Pauli, on the insuflicient ground that it jjosscssos 
no symbols corrcR})onding to 0 and x> derives from a source at the 
same stage of development as the oldest alphabets of Thera, Melos, 
and Crete. 

From the fact that upon the Galassi vase (unearthed at Cervetri, 
but probably a product of Caere), which is now» in the Gregorian 
Museum of the Votican, a syllabary is found along w'ith one of the 
most archaic Creek aljdiabets, and that a similar combination was 
found upon the wall of a tomb at Colie, near Siena, it has been 
ai^ed that syllabic ]>recedcd alphaljciic writing in Italy. But a 
syllabary wlierc each syllable is made by tlie combination of a sym- 
bol for a consonant with that for a vo^vel can furnish no proof of 
the existence of a syllabary in the strict sense, w'here each symbol 
rq^rosents a syllable ; it js ratlier evidence against the existence 
of such writing. The syllabary uixm the Galassi vase indicates 
in all }>robability that the vase, W'hich resembles an ink-boHle, 
belonged to a child, for whose edification the syllables ya, 
M pUf and tho Mst, were intended. The evidence adduced 
frtm the Latin grammarians, and frean abbreviations on loitin 
inscriptions like luls for Ivhens, is not sufficient to establish the 
theory. 

^ For fiirther details of these alphabets! see Conway, fht Jtaiie 
IHcUects, iL p. 458 ff. 



WRITING 


^ It has been argued that the runes of the Teutonic 
peoples have been derived from a form of the Etruscan 
alphabet, inscriptions in which arc spread over 
a great i>art of northern Italy, but of w'hich 
the most characteristic are found in the neigh- 
bourhood of Lugano, and in Tirol near Innsbruck, 
Botzen, and Trent. The Danish scliolar L. F. A. 
Wimmer, in his great work jDie Buimischnft (Berlin, 
1887), contends that the rosoinblance, thougb striking, is 
superficial. Wimmor^s own view is that the runes were 
developed from the Latin alphabet in use at the end of 
the 2nd century a.d, Wimmer supi>orts his thesis with 
great learning and ingenuity, and when allow^anco is made 
for the fact that a script to be written uj)()Ti wo^)d, as the 
runes were, of necessity avoids horizontal lines which run 
along the fibres of the w^ood, and w'ould therefore be 
indistinct, most of the runic signs thus receive a plausible 
explanation. The strongest argument for the derivation 
from the Latin alphabet is undoubtedly the value of / 
attaching to p ; for, as we liave seen, the Greek value 
of this symbol is iv^ and its value as / arises only by 
abbi’cviatioii from FH. On the other hand, scNural of 
Wimmer^s equations are undoubtedly forced. Even if wo 
grant that the Jjiatin symbols w^ere inverted <»r s<.‘t at an 
angle (a proceeding which is paralleled by the treatment of 
the Pliuanician signs in Greek hands), so that pj re]>re- 
sonts Latin V, M Latin E, Latin tr, and ^ Latin D ; 
whilet hes yinbol for the voiced s})irant ti is ^ doubled, 
M. Da. it is difficult to believe that the syndjul for the 
spirant viz., X, represents a Latin K (which was of 
rare occurrence), or again a Latin N, or that the 

symbol for 7 /^, represents <=^c doubled. More- 
over, the date of the borrowing stioins too late. The 
runes are found in all Teutonic countries, and the 
Homans W'oro in close contact witii the Germans on the 
llhine before the beginning of the Cliristian eiu. We 
hear of correspondence between the Homans and German 
chieftains in Uio early days of the empire. It is strange, 
therefore, if the Homan alphabet, which formed the model 
for the runes, was that of two whole centuries later, and 
even tlien the formal al})habet of inscriptions. By that 
time the Teutons were likely to have more convenient 
materials than wood whereon to write, so that the adapta- 
tion of the forms would not have been necessary. That 
the Germans were familiar with some sort of marks on 
wood at a much earlier period is showm by 'J'acitus s C/a-- 
1 /uinza, cliap. x. There we are told that for purposes of 
•divination certain signs wwe scratched on slijjs of wootl 
from a fruit-boaring tree (including, no doubt, the beech ; 
cp. German l!fucA and bucht^tabe^ a letter of the 

alphabet); the slips were thrown down promiscuously 
on a white cloth, whence the exi)ert }»ieked them up at 
random and by them interpreted fate. In Ihosc slij« wo 
have the origin of the Norse the Scots kaivd, which 
wore and are still used as lots. The fishermen of uorth- 
•east Scotland, when they return after a successful haul, 
di\id 0 the sj)oil into as many shares as there are men in 
the boat, with one share more for the boat. Each man 
then procures a iiiecc of wood or stone, on which ho puts 
a private mark. These lots arc put in a heap, and an 
outsider is called in who throws one lot or kaivel upon 
oach heap of fish. Each fisherman then finds his kaivel, 
and«tho heap on which it lies is his. This system of 
“casting kaivels,”^ as it is called, is certainly of great 
antiquity. But its existence will not help to prove an 
oarly knowledge of reading or writing, for in order that 
everything may be fair, it is clear that the umjnre should 1 

^ This phrase, which is well known in north-east Scotland, seems 
to have «scai)ed both the NeUJ EngHah DictiowiTy and the Dialed 
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not be able to identify the lot i\s belonging to a i)articular 
individual. It has, however, been contended that a system 
of primitive runes existed whence some at least of the 
later runes wore borrowed, and the owiieiship marks of 
the Lapps, who liave no knowledge of reading and writing, 
have been regarded as borrowed Ironi these early Teutonic 
runes.- Be this as it may, the reseuiblaiiees between the 
runic and the Mediterranean alphabets are too great to 
admit of denial that it is from a Greek alphabet, whether 
directly or indirectly, that the runes are derived. That 
Wimmer postdaU^s the introduction of the runic alphabot 
seems clear from the arcliaic forms and method of writing. 
It is very unlikely that a i)co]>le Iwrrowdng an alphabet 
wliich was uniformly WTitUm from left to right should 
have used it in order to write from right to left, or 
^oi*(rT/)o</*7/Soc. Hence Hem pi contends that Wimmer ’s 
view must discarded, and that the runes were derived 
about GOO B.C. from a western Greek alpliaWt which ck>sely 
resembled the Formello aJ[»lmbet (one of the ancient Clial- 
cidian ahecedaria) and tlie l^abcllic and North Etruscan 
alphal>ets. He thus fixes the date at the same period os 
Isaac Taylor had done in his (Jmks and Goths and The 
Alpliabct. Taylor, however, derived the Junes from the 
alphaU‘t of a Greek colony 011 tlic Black ISea. lli'inpl’s 
iuitiative w^as follow ed by rrofe.ssor Gundermaiiu of Giessen, 
who announced iii November 1897^ that he had ^liseovered 
the source of the runic alphabet, the iiitrt)diictiou of which 
ho declares preceded the first of the phonetic changers 
knowm as the “Teutonic sound-sliifting,** since <=-// is 
used for I*, X-~x Vi ^ Thcta-like symbol for d, while 
zd is used for st. If this view' (wdiicli is identical with 
Taylor’s) be true, W'c have a jmrallel in the Armenian 
alphabet, wdiieh is similarly used for a new' value of the 
sounds. Hemp], on the other hand, contends that the 
sound-shifting had already bikon plr .‘e, and, arguing that 
several of the symlxds have changed places (c.f/., / and 

^ a, 0 an^ 8 ^ because at this time b w'as a bilabial 
spirant and j)ot a stop), ultimately obtains an order — a b 
d 0 f z kijw h i j ^ j> r s t u I m n o. As neither 
Gundermann nor Henqi has published the full evidence for 
his view, no definite conclusion at the moment is jxxssible. 

In one of the earliest runic records which wc possess, 
the j)endant found at Vadstciia in Sweden in 1774, and 
dating from alKuit A.n. COO (sec Plate), the 
signs are divided up into three series of eight 
(the twenty-fourth, being omitted for want 
of room). Upon the basis of this division a sy.stcin of 
cryj)tography (in th(j sense that the symbols are uiiinlcl- 
HgibJe without knowledge of the runic iil])hubct) was 
develoiJed, wherein tlie series, and the position with in the 
scries of thf» letter indicated, wore each rc]>rcsented by 
straight strokes, the strokes for the series being shorter 
than those for the runes, or tlie series being represented 
by strokes to the hdt, the runes by strokes to the right, 
(»f a medial line.® From this system probably developed 
the ogam writing employed among the CVdtic j)eoj>le8 of 
Britain and Ireland. Tlie ogam inscriptions in Wales are 
frequently accompanied by Ltitin legends, and they liate 
jwobably as far back iis the 5th and Gth centuries a.d. 
Hciico the connexion between Celt and Teuton as rcgaids 
writing must go back to a period ineceding the Viking 


2 R. M. Meyer, Paul Braune und Sievers' Bcitrage, xxi. (1896), 

p. 162 fl’. 

2 In u paper publishod in the vohmio of Philologi.Hrhp Si^tdicn^ pre- 
sented as a “F<;Htga)Kj” to Professor J:?ievers in 1896, and Jii a second 
pajier in tlie Jourtml of Germanic Philology, ii. (1899), p. 11706. 

* See Lit4trat.vrblatt fUr germaniaehe und romwnwche Philohyit 
for 1897, col. 429 f. • 

® A sjH?cies of cryptography exactly like this, based upon the 
“al)jad” ortler of tin* Aral) c letters, is still in use among the Enstem 
Persians (E. G. Browne, A Year Amongst the PersianSt p. 391 f.). 
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inroads of the 8th century. Taylor, however, conjectures 
{The. Alpha.het, ii. p. 227) that the ogams originated in 
Pembroke, “ where tliere was a very ancient Teutonic 
settleniont, j)osfti})ly of Jtites, who, as is indicated by the 
evidence of runic in.scri[»tion8 found in Kent, seem to 


have been the only Teutonic peoi>le of southern Britain 
who were acquainted with the Gothic Futhorc.” Hoi#- 
ever this may be, the ogam alphabet shows some know- 
ledge of i)honetic8 and some attempt to classify the sounds 
accordingly. The symbols are as follows : - — 


h d t c q m g ng f a o u « i 
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form of the ogam alphabet made it easy to carve 
hastily ; hence in the old sagas, when a hero is killed we 
find the coiritnon formula, “ His grave was dug and his 
stone was raised, and his name was written in ogam.” 
According to Sophus Midler (Not'duche Altei'tumshmde^ 
ii. ]». 2()4), it was from Britain that the use of runes upon 
gravestones was derived, a use which, to judge from the 
nuinlier of bilingual inscriptions in Britain, the Celts 
derived from the Romans. 

Whilo. tilt* Ciiriaii and Lycian wei*e, as wo have soon, probably 
iii(b'|K*iiflcnt of the (Jrook iu origin, so, too, at the opposite end of 
i*hr / A Mediterranean was the Iberian (see Tal)lo I.). On 
• yg band, the Phrygian was very closely akin to 

tiic (ir(>ek in alphabet as well as in linguistic character. The 
Grci'k jilpliabci, with which it was most closely connected, was 
tlu^ Western, for the evidence is strongly in favour of the form y 
having the value of Xi not in Plirygian, as it certainly has in the 
Etruscan inscription found on Lemnos in 1886, which is in an 
alpliulH't practically identical. 

To a much later ei'a heloiigs the Armenian alphal»ot, which, 
acertrding to tradition, was revealed to Hishop Mesroh in a dream. 

- The land might have been Urecized had it not, 
Armemaa. p divided between Pema and 

Byzantium, the greater part falling to the former, who discouraged 
(Jrcf‘k and favoured Syriac, which the Christian Armenians did not 
undcMstiind. As those within Persian territory wore forbidden to 
learn (livck, an Armenian Christian literature became a nece^ssity. 
I'aylor conteiids that tlie alphabet is Iranian iu origin, but the cir- 
cumstanees justify Caixltliausen and Huhsehiiiaiin in claiming it for 
( I re<*k . That some symbols are like Persian only shows that M esrob 
was not able to rid liiniself of the influences under wdiich he lived. 

Of the later development of Pliujiiician amongst Phoenician 
people little, need ho said here. It can be traced in the graffiti of 
the mercenaries of Psaiiimetichua at Abu Siuihcl in Upper Egypt, 
whiM'c Creeks, Carians, and PhaMiiciana all cut their names upon 
the legs of the colossal statues. Still later it is found on the stclo 
of Byldos, and on the sarcophagus of Eshniunazar (about 300 
'i’he most numerous iiisenptioiis conic from the excavations in 
Carthage, the ancient colony of Sidon. One genenil feature 
characterizes them all, though they ditfer Huincwhat in detail. 
The symbols beeome longer and thinner ; in fact, cease to be the 
script of monuinciits and become the script of a busy trading 
]K>opIe. While the Phwnioiun alphaliet was thus fertile in de- 
veloping daugliter alphabets in the West, the progress of writing 
was no less great in the East, <ii*st anion^ the Seiiiitio peoples, 
and through them among other ]^.oplea still more remote. The 
carrying of the alphabet to the Greeks by the Phamieians at an 
early period affords no clue to the period when Semitic ingenuity 
constructed an alpliabet out of a heterogeneous niultitudo of signs. 
If it be possible to assign to some of the monuments discovered in 
Arabia by Glaser a date not later than 1600 n.c., the origin of 
the alphabet and its dissemination are carried back to a mucli 
earlier {leriod than hod hithei'to been suiiposed. Next in date 
amongHt Semitic records of the Phoenician tyi>o to the bowl of 
BaubLebanon and the Moabite stone conies tiio Hebrew inscrip- 
tion found in the tunnel at the Pool of Siloam in 1881, which 
possibly dates back to the reign of Hezekiah (700 B.C.). The only 
otliiM* early recoixis are seals wdtli Hebrew inscriptions and jKitters* 
marks upon clay vessels found in I^iuchish and other towns.^ 
Jiike'tlie Phcenician, these Hebrew signs are distinctly cursive iu 
charact.cr, but, as the legend on the coins of the Maccabees shows, 
became stereotyped for monumental use, whilo the Jews after the 
exile gradually adopted the Aramaic writing, whence the square 
Hebrew script is descended. The Samaritans alone stuck fast to 
the old Hebrew as part of their contention that they, and not the 
Jews, w^•^t^ the true Hebrews. 

The oldest i*econls iu Aramaic were found at Sindjirli, in the 
north of Syria, in 1890, and date to about 800 n.c. At this epoch 
the Aramaic aljihaliet, or at any rate the alphabet of these records, 
is bft little ditferent from that shown upon the Moabite stone. 


* 'riiese are figured most accessibly in Lidzbarski’s article on the 
alphabet in the Jewish Kiveydopasdia^ vol. i. (1901). 


Either two sounds are confused under one symbol, or these recoTd» 
represent a dialect w'hich, like Hebrew and Assyrian, shows sh, z, 
and c, where the ordinary Aramaic representation is 
d, and f, the Arabic thf dhf and ih. The Aramaic 
became in time by far the roost important of the northern Seniiiie 
alphabets. Even while long and important documents in Assyria 
w'cro still written on clay tablets, in cuneiform, a docket or jprifcia 
of ilie contents was made upon the side in Aramaic, wdiich thu» 
became the alpliabet of cursive ^vriting — a fact which explains its- 
latcr development. Two changes, the inception of which is early, 
but the completion of which belongs to the Pcraiaii period, gave 
the impulse which Aramaic obeyed in all its later developments. 
These were (a) the opening of the heads of letters, so that 
beth daldh and resh A become resiwctivoly 

while O becomes first U and ultimately V. In the later 
development the heads tend to bo reduced in size, and finally to 
disappear, {b) As was natural in cursive writing, angles tend to 
become rounded, and the tails of the letters, which in Phccniciaii are 
very long, are curved round in the middle of frords so os to join 
on to the succeeding letter. These characteristics were naturally 
emphasized in the Aramaic writing on papyrus which, beginning 
about 600 n.c., during the Persian sovereignty in Egypt, lasted on 
there till about 200 n.c. Tlie gradual development of this script 
into the square Hebrew, and the more ornamental writing of 
Palmyra, may bo traced in the works of Berger and Lidzbarski.* 

In the land of the Nabatieans, a people of Arabian origin, tho 
Aramaic alphabet was employed in a form wdiich ultimately de- 
veloped into the niodeni Arabic alphabet. Probably the . . . 

earliest example of the Aramaic script in Arabia is the 
stele of Tenia, in north- wcstcni Arabia, whereon is commomonit ed 
the establishment of a woi'ship of an Aramaic divinity. This 
monument, now in the Louvre, is not later than tlie 6th century 
B.C. In it the writing preserves its ancient form, the heads of the 
closed letters being only very slightly opened. The Nabata*ar» 
inscriptions belong to a different epoch and a different style. 
They were first discovered by Cliarles Doughty in 1 876-77, who 
was followed between 1880 and 1884 by Huber and Kuting, to 
whom a complete collection of these recoids is duo. The records 
are fortunately dated, and belong to the period from 9 n.<;. to 
A.D. 76. A further development can he traced iu the graffiti witli 
which pilgrim.s adorned the rocks of Mount Sinai down to the 2nd 
or 3rd century A. n. By the help of these inscriptions it is possible to 
tmeo the development of the modem Arabic where so many of the 
forms of the lettore have become similar that diacritic points aso 
essential to distinguish them, the original causes of confusion being 
the continuous development of curaivo writing and the adoption of 
ligatures. Arabic writing, os known to us from documents of the 
early Mahoniniurlan porioa, exhibits two principal types which are 
knowm rcsjiectively as the Cufic and the naM'zi Tiie fomicr soon 
fell into disuse for ordinair puriwses and was retained only for 
inscriptions, coins, &c.; the latter, Mdiich is more cursive iii 
character, is the parent of the Arabic writing of the present day. 
Another form of the Aramaic alphabet, namely, tlie so-called 
Estrangela writing which w-as in use amongst the Christians of 
iiorihorn Syria, was carried by Ncstorian missionaries into Central 
Asia and became the ancestor of a multitude of alphabets spreading 
through the Turkomans os far east as Manchuria. 

There still remains a branch of the Semitic languages which,, 
except for one or two of the languages belonging to it, w’as practi- 
cally imknowu till recent yeara. This is the South Semitic. Till 


® Cf» Rhjs, Outlines of Manx Phonology^ p. 73 (Publications of tho 
Manx Society, vol, xxxiii.) ; Rhjs and Brynmor Jones, The WeUsh 
People^ pp. 3, 602. An > interpretation of the oldest ogam inscrip- 
tions is given by Whitley Stokes in Bezsxnberger* s Beitrlige, xi. (1886), 
p. 143 if. Besides the collections of ogams by Brash (1879^ and 
Ferguson (1887), a new collection by Mr R. A. S. Macalister is in 
course of publication {Studies in Irish Epigraphy, 1897, 1902), 
Professor Rhfs, who at one time considered runes and ogam to be^ 
connected, now thinks that ogam was the invention of a grammarian 
in South Wales who was familiar with lAtin letters. 

’ See Berger’s Histoire deV ArrUure damV Antiquiti, p. 252 If. ; Lidz- 
barski, No/deemitiache Epigraphik, p. 186 If., flpoin whom this summary 
is taken. Lidzbarski’s second volume contains the most convenient 
collection of Northern Semitic inscriptions for the student’s purposes* 
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the 19th century the earliest form known of this alj»h 4 ib«t was the 
ithiopian or Geez, in wliich Christian documents have been pi-o- 
« 4 h from the early centuries of our cm, and which 

Abyssinians for liturgicMil imniosea. 

G. travels or two English naval oflicers, Wellated and 

Cnittenden, through Yemen in southern Arabia in 18:15, lii-st 
called attention to the earlier monuments of Arabia. Fiilgenco 
Fresnel first established the imj^rtanee of the inscrintion.H clis- 
covered by these Englishmen, and in 1843, when French consul at 
Jeddah, obtained through a French traveller, Fran^’ois Arnaud, 
information about other monuments of the sumo kind. In 18(59 


Joseph HaliSvy brought bock nearly seven hundml insmiptions 
from Yemen, and this number has been increased from other 


quarters by several thousands, through the energy of Kcverul 
adventurous scholars, but chiefly by Eduard Glaser’s repeated 
journeys. The south Arabian inscriptions to which tin* terms 
Himyaritio and Sabrean are applied fall into two groups, the 
Saluean proper and the Minamn. These arc distinguished l>y 
differences in grammar and phraseohtgy rather than in al]>habel. 
The relative ago of the Minfl*an and Sabiean monuments is a 
matter of dispute amongst Semitic scholars. Inscriptions in a 
kindred dialect were hrought from El-Ola, in the north of the 
Hedjaz, Professor Kiitiiig. To these D. H. Midler i gave tlie 
title of Lihyanite, from the name of the tribe (Lilian) to which 
tliey belong. Their date is supposed to ho earlier than that of the 
SabtTan and Minrean. Min.'ean inscriptions were found at the 
mine place, the Mimeans having had a trading station there. In 
1893 J. Theodore Bent copied carefully at Yeha in Abyssinia a 
few inscriptions, some of which hod been already copied in 
1S14 by the Eiig^'sli travelhu* Salt. These inscriptions arc of the 
greatest importance, heeiinse they demonstrate, according to 1). JI. 
Muller,'^ that the Sahicaiis liud coloni/ed Abyssinia as eailyas 1000 
ii.(\ Other in.s<^riptioii8 eojucd by Bent at Aksum belong to the 
4th century A.R. and later. Two of the eailiest arc writb'ii in 
Sahwan eburoeters, but in the language which is kmiwii os Geez 
or Ethiopic. From about A.i>. 500 Ethiopic u’as written in an 
alphabet which according to Muller was no gradual growth hut 
an ingenious device of a Greek scholar of this period at the court 
of Abyssinia. The Sabjoaii, like other Semi Lie, inscriptions are 
generally written from right to left, but a few are ; 

the Ethiopic is written from left to right, and makes a markecl 
advance upon the, ordinary Semitic manner of writing by indi- 
cating the vowels. This is done by varying the fonii of the 
consonant according to the vowel wliich follows it. The Ethiopu; 
e3’stein is thus rather a syllabary than an aI]»halM<t. It is 
iioticeahlo that the changes thus established were, made u]>on 
the basis of the old Sabseun script, which in its oldest form 
is evidently closely related to the old Pheenieian, though it 
would he )>rcmature to say that the Sahtcan alphabet is d<*rived 
Irom the Plifjenician. It is as likely, considering the date? of both, 
that they are equally descendants from an ohler soure.«*. The 
characteristics of the Saha*an arc great squarem'ss and boldness in 
outline. It has tw«‘nty-nino symbols, whereby it is enabled to 
differential^ certain sounds w'hieh are not distinguished from one 
another in the writing of the Northern Semites. As >vo have seen, 
it is a tendency in Northern Semitic to (qHUi the heads of lclU*i-s, 
and therefore it is ])ossible that the Sah-.ean form for .lod 9 may 
be older than the Phoenician Similarly if Pc means mouthy 

Honiniel is right in contending that the Sahrcau ^ is mon? like 
the object than the Phoenician if w’c sn])j)ose the fonn, like ^ 
or the Pliocnician W and j for the Phoenician turned through 
an angle of 90®. So also if Kaf eorrcsjionds to tln^ Babylonian 
KappUy “hollow-hand,” the Salwan form ^ wldc.li Hominel* 
inter]»rcts as tlio outline of tlio hand witli the fingers turned in 
and the thumb raised is a better pictograph than the various 
meaningless forms of k (^, &c.). 

The rack inscriptions in the wild district of Safah near Damascus 
W'hieh have been collected by Haldvy are al.so written in an Arabic 
dialect, but, owing chiefly to their careless execution, tlicy are to 
a largo extent unintelligible. The character aj)pears to l»c akin to 
the Sabipan. It has lieen suggested that they were tlio work c»f 
Arabs who had wandered thus far from the south. 

There still remain for discussion the al])habets of the Indo- 
European ])eople8 of Persia and India from which the other alpha- 
ja- . bets of the Farther East arc descended. W c have already 
*’ seen that when Darius in 516 ii.c. caused the great Beliis- 
tufl inscription to be engraved, it was the cniieiform wanting that 
was adopted for this inirj) 08 c. Wc have also seen that at Babylon 
itself the Aramaic language and charaider were well knowm. It is 
probable therefore, d prior iy that from the Aramaic alphalxst the 


* Muller, Epigraphische Denkindlrr am Arahien (Vienna, 1889). 

* Epigraphische Denkmiiler am Abemnien (Vienna, 1894). 

* Hommel, SUd^arahiache Chrestomathie (Munich, 1893), p. 5. 


later W'riting of Persia should bo developed. The ronelusion is 
confirmed by the coins, the. only records wilh Iranian .script which 
go back so far ; but the special form of Aramaic from wiiieh the 
Iranian alphabet i.s derived must at ])ivsent be loft undecided. 
Tim later aevelopments of the Iranian alphabet arc llie Pahlavi 
and the Zend, in which the MSS. of the Av(‘sta are written. Of 
these manu8crij)ts none is older than the 13th century A. T». The 
Pahlavi is pvoi>erly tlie, aljvhabct of the Haasiiiiid kings who ruled 
ill iV.i-sia from^ a.d. 2‘.i6 till the Arab compiest in the 7th 
century a.i». Under the Sassunids the old PtMsiaii W(»rship, which 
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had fallen with the Aclnemcnid dynasty in Alexander’s time, and 
had been neglected by the suhseijiimt Aisiicid line, was levived 
and tlie remains of its litiirgical literatnie collected. The name is, 
how'cvcr, also npjdied to the al])hahct on the coins of the I’aitliian 
or Arsadd dynasty, which in its Ijcgirinings W'as clearly under 
Greek intluema* ; wliile later, when a knowledge of Greek Imd 
disai)i>earcd, Die attenqits to imitate the old legends arc as 
grotesque as those in western Euio]ie to copy the inscrijitions on 
lionuui coins. The. lehitionsliiii hctwian the Palilavi and the 
Aramaic is clear* st in th«* records wiilhn in the “Chalda‘o- 
I'ahlavi” cliaraitcrs; Dm most inijtortaiit of Diesc documents is 
t-lio liturgical iinHTi]»fio!i of Tfadji-ahad where the Ai>acid and 
Sassanian alphabets are found side by sidr-. Tayh*r ( The Alphahrty 
ii. p. 248 f.) regards tlm form»‘r as )»rnbably tlerivid from the 
“ancient alphaliei of Eastern Ii.in, a sister alphabit of the 
Aramaiiin of Dm satrapies,” wliile tlie Hassanian belongs to a later 
sti^. of Aramaic. 

The alphabets of India nil sjaing fiom two Honree8;’(rt) Die 
Kharostlii, (5) the BrahniT alphals t. The history of Die foimer is 
fairly clear. It was ulwr'ays a local aijihubot, and never attained 
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thfi imjwrtance of its rival. According to Biihlor,’ its range lay 
t Iff between 69® and 73® 30' E. and S3® to 35® N., a con- 

iaa M, elusion which is not invalidated by the fact that some 

important modifications are found beyond this area, nor by 
I>r Stein’s discovery of a great mass of documents in this alphaliet 
at Khotan in Turkestan, Sir, according to tradition, the ancitmt in- 
habitants of Khotan were emigrants banished in the time of King 
A^oka from the area to which BUhler assigns this alphabet (see 
Stein’s PreHmimry Report, 1901, p. 51). Rapson® has pointed 


out that both Kharo^thl and BrAhml letters ore found upon Persia]^ 
silver vi-gloi, which were coined in the Ihinjab and lielong to the- 
mriod of tlie Aohaemenid kings of Persia. As Buhler shows in 
detail, the Kharostlii alphabet is deiivcd from the alphabet of tho 
Aramaic inscriptions which date from the earlier part of the 
Achfemenid perW. The Aramaic alphabet passed into India with 
the staff of subordinate officials by whom Darius organized hia 
conouftflfts there. The people of India already possessed their 
BranmT alphabet, but had this other alphaliet forced upon them 


Table 11 . — DevelcyfmverU of tlie Semitic Alpluibei. 
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in tlioir dealings 'with their nilcrs. The Kharofthi is then the 
gradual development under local conditions of the Aramaic 


* Uiililer, Indian Studies, iii, (2nd edition, 1893), p. 93. Tlie acconiit 
of these alphabets is drawn from this work and from the same author’s 
Ivdische Pahmgraphie in the Onivdriss dvr indo-nrisrhen Philologie, 
to which is attached an atlsis of plates (Strashnrg, 1896), and in which 
a t\ill bibliography is given. 

* For a coin and a gild token with inscriptions see Tbipson’s 
Jniiian Coins (in Orundriss d. ind-ar, PhiL), idat© i. 


alphal»et of the Persian period. As Stein’s explorations show, both 
alpliabets may be found on opposite sides of the same piece of w»qd. 

The history of the Brahml alphahet is more dimctilt. In its 
later forms it is so unlike other alphabets that many scholars have 
i-egarded it as an invention within India itself. The discovery of 
earlier inscriptions than wore hitherto known has, however, caused 
this view to Ita dise^nled, and the problem is to decide from wdiich 
form of the Semitic alphabet it is derived. Taylor {The Alphahet, 
ii. p. 314 ff.), following Weber, argues that it comes from the 
Saba^ans who were carrying on trade with India as early as 1000 
B.c. Even if the alphabet had not reached India till the 6tb 
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B.C., there would bo time, he contends, for the Txscnliari- 
t&ea Off the Indian form of it to develop before the period when 
record* begin. The alphabet, according to Taylor, shows no 
rooemblance to any- Northern Semitic script, while its stilf, 
straight lines and its forms seem like the Sabsan. Buhler, on 
the (Aher hand, shows from liteiury evidence that writing was in 
common use in India in the 5tli, possibly in the 6th, century b.c. 
The oldest alphabet must have been the Brahml iipi, which is 
fomid all over India. * But he rejects Taylor’s derivation of this 
alphabet from tlio Sabsean script, and contends that it is borroweil 
from the North Semitic. To the pedantry of the Hindu he 
attributes its main characteristics, viz. : {a) lettem made us upright 
81 possible, and with few^ exceptions equal in height; (6) the 
majority of the letters constructs of vertical lines, with ap^N'nd^ 
am attached mostl^r at the foot, occaaioitally at tlie foot and at 
the top, or (rsirelv) in the middle, but never at the top alone ; 
(e) at the tops of tlie characters the ends of vertii^il lines, less 
frequently straight horizontal lines, still more rarely curves or the 
points of angles opening downwaixls, and quite excc^itjonally, in 
the symbol wm*, tw'o lines rising upw'ards. A remarkable featui-e 
of the alphaliet is that the letters ai'o hung from and do not stand 
upon a line, a cliaracteiistic which, as Buhlcr notes {Indian 
SiudieBf iii. p. 57 n,\ lielongs even to the most amnerit lilHS., 
and to the A^oka inscriptions of the 3rd century fi.e. When these 
specially Indian features have been allowed for, Buhler contends 
that the symbols borrowed iVoni tlie Semitic alphabet can be 
carried back to the forms of the rhcenician and Moabite alphabets. 
The proof deals with cacli symbol separately ; as might be expected 
of its author, it is both scliolariy and ingenious, hut, it must be 
admitted, not ver^ convincing. Further evidence as to the early 
history of this alphabet must be discovered before we can delinitely 
decide what its origin may he. Tliat siielj evidence will 
l>o forthcoming there is little doubt. Even since Buhle.r wrote, 
the vase, the top of which is reproduced (see Plate), has been 
discovered ou the borders of Nepal in a stiqia where some of the 
relics of Buddha w'ero kept. The inscription is of the wune typo 
as the Afoka inscriptions, but, in Buhlcr’s opinion {Jtmmal of the 
Royal Asialio Rociety^ xxx., 1898, p. 389), is older than Anoka's 
time. It reads as follows : iyaty salilmiidhnne Jiudham hhayarate 
aakiyanarfi suhitih/iatina m mbhayinikaiuDii sapuiadalanam. “This 
Cfiskot of relics of the blessed Ihiddlia is the ])ious foundation (so 
IHsohel, no doubt rightly, Zcitarh. deiUach. mory. CkscU.^ vol. Ivi. 
p. 1.58) of the (Jakyas, their brothers and their sistem, together 
with children and wives.” 

How this alphabet was modilied locally, and how it spread to 
other Eastern lands, must be sought in the specialist works to 
which reference has already been made. 

AlTTHORiTrES. — Siuc.e the article on Alphabet in the ninth edition 
of this EncyclopjEdia in 1875, the only general works that have been 
produced are Ths Alphabet (2 vols.), by Canon Isaac Taylor (1883), 
repriutod from the stereotyped plaUis with small n(^ce.ssary cor- 
rections (1899) ; and J/isfoirc d(' rAcrifure dans V AnthfuitJ., par 
M. Philiiipe Berger (Paris 1 891, 2n<l edition 1892). The litcraiiiro of 
sejwate departments has been indicated in the notes. ITie writer 
is indebted to Mr A. >1. Evans for the photograph of a Cretan 
tablet and for infonuatioii regarding tlie excavations in Crete, and 
to Professors H. A. Giles ana Hcvun of Cambridge and Mr F. W. 
Thomas, sub-librarian of the India Office, for help in their respec- 
tive departments of Chinese, Semitic, and Indian languages. 

(P. Gu) 

Wuehanffi tlie capital of the combined provinces 
of Hupeh and Hunan, China, situated on the right bank 
of the river Yangtsc, almost directly opposite the forei^i 
settlement of Hankow. It is the seat of the ])roviiicial 
government of the two Hu or Hukwang, as these provinces 
are collectively termed, at the head of w'hich is a governor^ 
general or viceroy. Next to Nanking and Canton, it is 
one of the most important vice-royalties in the empire, 
disposing of large revenues, and employing a considerabhi 
military force, which is partially foreign drilled and armed. 
It pos8e8ae.s an arsenal, and a mint for the coinage of silvtT 
dollars and copper cash. The provincial government has 
also at great coat established iron-Avorks for the mann- 
facttlrc of rails and other railway material. As the w’orks 
did not pay under official management, they have been 
transferred to the director-general of railways. Wuchang 
is not open to foreign tnule and rc'sidence, bnt a consider- 
able numlier of missionaries, lioth Catholic and Prote.stant, 
live within the walls and carry on their work without 
molestation. The native population is estimated at 
800,000, including cities on both banks. 


WuChOWi a treaty port in the province of Kwangsi, 
China, situated on the left bank of the Si-kiang (West 
river), at its junction with the Fulio. It is 220 miles 
above Canton, with W’hieh it is in navigable connexion for 
vessels drawing up to eight feet of water. It is a large 
commercial centre for local distribution of goods. The 
country round about is rich and in a high state of culti- 
vation. In 1900 the value of tlie trade passing through 
the maiitime customs amounted to H. taels 6,552,590 
(£1,017,000), representing, how’ovcr, only a portion of the 
tmde. Of this total, two-thirds were for imix>rts, consist- 
ing principally of cotton and cotton goods, kerosene oil, 
woollens, c\:e. Sugar, various oils, hides, and aniseed were 
the chief exports. The native population is estimated at 
alioiit 50,000. The scenery on the Si-kiang, as W'uchow 
is approaclied, is veiy line. At Shulhing tlie river cuts 
transversely a ridge of hills, and flows for five miles 
through a deep gorge bordered by limestone cliffs 2000 feet 
in height. Farther up the river threads its way through 
a series of rocky dtililes, forming at intervals what seems 
an inland lake with no apparent outlet. l)urii}g summer 
floods the water thus jiciit uj) hy the gorges rises at 
Wuchow 50 or 60 feet. 

Wun, a towm and district of India, in Borar or the 
Haidarahad Assigr.ed Districts. Toimlatiou of the town 
(1881), 4207 ; (1891), 4856. There is no municipality. 
An important cattle fair is held annually. The district 
of WuN has an area of 3911 sijuare miles; population 
(1881). 392,102 ; (1891), 471,613; (1901), 166,811. The 
laud revenue and rates are lls.6,G.‘»,458 ; eiiltivated area 
(1897-98), 1,178,219 acres; number of ]>oliee, 440; boys 
at school (1896-^97), 4775; deatli-ratc (1897), 41*6 per 
1000. The priijcijial cro]>s arc millet, cotton, pulse, oil- 
seeds, and wheat. The chief centre of trade is Ycotiual 
(pojnilation, 6161), where cotton is ginned and pressed, 
and exiKirted by road to the railway in the neighbouring 
district of Amraoti. Coal has been found, but is no 
longer w orked ; and iron ore abounds, 

Wundt, Wilhelm Max (1832 ), German 

physKilogist and philoso]»her, was born 16th August 1832 
at Neckaraii, in Baden, 1 It? studied medicine at Tubingen, 
jreidellK.n’g, and Berlin, and in 1857 began to lecture at 
Heidelberg on medical snbji'cts. In 1864 ho heeaine 
assistant proft'ssor there, and in 1866 wnn chowii to 
repre.sent Heidelberg in tlie Jkuh'n Chamljer, hut lie s<xjn 
resigned this office. In 1871 he was eh'ctcd regular 
professor of phil(.soj»hy at Zuiich, and in the following 
year was called to tlie ci)n-esj)onding chair at Lcijizig. 
The list (;f rrf»fes.sor Wundl’s works is a long and coniprc- 
hensive one, for it incluiles physniogy, psychology, logi<;, 
and otliu’s. His earlier w'(»iks dt‘sil chiefly with physi- 
ology, tliongli often in close eonnexiini with ) sychology, 
as in the I'or/vsum/en uher die Mud Tien^-Bede 

(1863), Lchriarh dev PhpsiohHjie dvn Men»rhen (1865), 
and dev jfhjfdohKfMivv l^yehoUnfie (1874), 

H<‘ jmhli.sheti an important, work on LtHjik (1880-83), 
and this was followed in 1886 by liis Elhik, According 
to Wundt, the straight road to ethics lies through ethnic 
]>sychology, whose especial bnsiiu'ss it is to corsider the 
liistory of custom and of ethical ideas from the jisyclio- 
logicjii standpoint. We must l(x>k for ethics to siijiply 
the corner-stone of iiKitaphysics, and jisycdiology is a 
necessary ])ropadtuitic. The SifMtm der PhdoMqdi’ie 
(1899) contains the ri*Hults of mH Wui.dt’s past WY;rk, 
both in the domain of science an^l in Xliv. more strictly 
philosophic! field. The uu'tajdiysical or ontological jui^t of 
psychoic.gy is in Wundt’s view tiie actual part, and with 
this the science of nature as w'ell a-*' the* science of mind are 
tc^ be brought into relation, and llms constituted as far 



904 WURNU — WYOMING 


as possible philosophical sciences. In 1892 Wundt pub- 
lished a volume on Hypriotumus und The 

Fhilonaphiac/ie Studien, published at Leipzig, contains 
articles by Wundt and his pujnls, dealing chiefly with 
experimental psychology. (See also Metaphysics.) 
Wurnu. See Nigeria. 

WUrtcmber£;'i a kingdom of Germany, with an 
area of 752S square miles, and population (1885), 
1,995,185; (1895), 2,081,151; (1901), 2,169,434. The 
density is thus 288 inhabitants to the square mile. The 
j)opulation of the four circles into w’hich the kingdom is 
divided is shown in the following table : — 


Circle. 

Area in 
eq. miles. 

Population, 

1»»5. 

PopulAtion, 

IHOO. 

Density per 
sq. mile, 
im 

Neckar . 

1284 

697,373 

745,675 

581 

black Forest . 

1842 

488,431 

509,258 

276 

Jagst . . 1 

1984 

898,887 

400,005 

201 

Danube . 

2418 

406,460 

514,496 

213 

Total . ' 

7528 

2,081,151 

2,169,434 

288 


lietween 1885 and 1895 the populalSon thus increased at 
the rate of 4*3 per cent., and between 1895 and 1900 at 
the rate of 4*2 i»er cent. In the last-mentioned year the 
urban ])opulation numbered 35 j)cr cent, of the whole, and 
the rural population 65 per cent. There were 1,052,716 
males and 1,116,718 females, or 1060 females for every 
1000 males. Classified according to religion, 1,497,349, 
or 69 per cent., were Evangelical IVitestants in 1900, and 
649,876, or 30 per c(*nt., Homan Catholics; Jews numbered 
11,859; “others,” 10,350. The marriage -rate was 7*8 
]»er 1000 inhabitants, the birth-rate 35*4, the death-rate 
22*1. The illegitimafo births were just under 10 per 
cent, of tlie total births. Wiirtemberg takes the very 
liigliest rank in I'osiK^ct of educational efficiency, a result 
largely due to the energy and talent of the late Dr von 
Sarwey. There is not an individual in the kingdom, 
above ton years of age, who cannot botb read and write. 
In 1900 there were 2340 elementary public schools, 174 
modern and classical schools, and 6 lyceums. The higher 
branches of learning are provided in the University of 
Tubingen (1489 students and 102 jirofessors in 1901), in 
the technical high school, wdth academic rank since 1900, 
of Stuttgart (627 students in 1900), and at various sjiecial 
schools, e,y., the royal building trades school (over 800 
l»upils), the veterinary high school at Stuttgart, the com- 
mercial college at Stuttgart, and two commercial improve- 
ment schools, one at Stuttgart, the other at Heilbronn. 
There arc, further, seve.n spinning, weaving, and knitting 
scho(ds, and a mechanicians' technical school. Stuttgart 
is famous for its conservatory of music, and has a good 
school of art. In 1899 there were twelve girls' higher 
schools, the Olga Institute and the Catherine Institute 
(two colleges for girls), and the girls’ gymnasium (founded 
in 1 899). The agricultural college of Ilohcnhcim (usually 
about 100 students) is one of the best (jquipped institutions 
of the kind in Europe. In addition there are tliree farming 
schools and nearly a dozen winter agricultural schools. 
There is a school of viticulture at Weinsberg. The emigra- 
tion stcalily decreased from 6445 in 1888 to 1151 in 1898, 
but was 1250 in 1899 and 1160 in 1900. 

AgrhuUure.~--Oi tljo entire area, 64 |)cr cent, is under cultiva- 
tion, mostly by poasaiit proprietors. In 1895 the total number of 
farms was 306,643, and of these 106,846, or 84*8 per cent, were 
eaeli less than acres ; 173,422, or 56*6 per cent, wore each be- 
tween 24 and 26 acres ; 26,219 between 25 and 260 acres ; and 156 
exceeded 250 acres. Some 1,080,000 m^rsons, or half of the entire 
popumtion, are supported by agriculture. In 1900 vineyanls 
covered 41,740 acres, and yielded 9,637,000 gallons of wine, valued 
at close upon one million sterling ; and 11,640 acres were planted 
with hops. The hruit crop, chiefly of cherries and apples (which are 


made into cider), averages some £400,000 annually. In 1900 the livji 
stock comprised 1,017,683 cattle, 512,485 pigs, 815,965 sheep, and 
112,129 horses. The kingdom has over 400 co-ojierative dairies. 

Mining and Industry. produced 280,870 tons of salt, 
valued at £108,900, in 1900. The produce of the iron foundries 
and furnaces amounted to 48,920 tons, and was valued at £565,400. 
The sugar factories turned out 14,410 tons of sugar ; the breweries, 
85,286,300 gallons of beer ; and the distilleries, 862,970 gallons of 
pure alcohol. Tlie nianufacturing industries developed at a rapid 
rate during the last years of the 19th century. For examnle, the 
number of workpeople employed in the fifteen leading inuustries 
imtreased nearly 50 ])er cent, in the years 1894-99. As in other 
])arts of Germany, the chemical and electrical industries made 
remarkable progress. Amon^t other interesting developments is 
the manufacture of liquid carbonic acid gas procured from natural 
gas springs beside the Eyach, a tributary of the Nockar. 

Coinmnnications.'^la 1900 the railways bad a total length of 
1193 miles, of which 1141 miles belonged to the state. 

Finances . — The state revenue for 1902-03 was estimated at 
£4,557,415, and the public expenditure at £4,427,800. The 
revenue is principally derived from the railways and forests, and 
direcit taxation. The public debt in 1902 amounted to £24,768,400, 
of which over 90 per cent, was incurred for railway constniction. 
Nearly 16 per cent, of the total national aniiunl expenditure is 
siioiit upon W’orship and education,” prinri|)ally the latter, or say 
some £650,000 out of a total of millions sterling. The quota 
which Wiirtemberg contributed to the imj>orial treasury in 1901 
amounted to £1,092,500. 

Army . — The foi-ccs forming the 13tb corps of the imperial German 
army Inul on a peace footing 24,106 men in 1001. 

Wiirzbur(f| a city and episcopal sec of Bavaria, 
Germany, cajdtal of the district of Lower Franconia, 63 
miles north-west of Nuremberg by the railway to Frank- 
fort, and on the river Main. The exterior of the cathedral 
was restored in 1882-83. Amongst the most notable 
additions to the town buildings are iho law courts (1892- 
1895), two fountains — the Kilian (1 895) and the Luitpold 
(1893), and two bridges across the Main — the Luitpold 
(1887) and the Ludwig (1894). In the castle are pre- 
served a picture gallery and the collections of the Historical 
Society. The university was attended by 1108 students 
in 1901, and had 91 professors. Its institutions embrace 
a library of over 250,000 volumes, and la>)oratories and 
collections in all departments, cs])ecially medical and 
physical. There are many otlier educational establish- 
ments; e.g.y a botanical garden, art museum, picture and 
sculpture galleries, cabinet of coins, astronomical observa- 
tory, antiquarian museum, schools of agriculture, viticul- 
tiu*e, and horticulture, theological and pedagogic semi- 
naries, a music school, polytechnic schools, weaving school, 
deaf and dumb and blind asylums. It is a centre of the 
German wine trade. Topulation (1885), 55,010; (1895), 
68,747; (1900), 75,497. 

WlirzCfly a town of Germany, on the Muldo, here 
crossed by two bridges, 1 5 J miles by rail cast by north of 
the city and in tlie circle of Leii)zig, kingdom of Saxony. 
It has an old cathedral, a castle, a higher-grade girls’ 
school, and an agricultural school. The industries comprise 
iron -founding and the making of machinery. There are 
also im]>ortant mills, with a large biscuit factory. Popula- 
tion (1890), 14,635; (1900), 16,614. 

WyandOttei a city of Wayne county, Michigan, 
U.S.A., on the Detroit river, and the Michigan Central, 
the Detroit and Lima Northern, and the Lake Shore 
and Michigan Southern railways, in the south-east part of 
the lower peninsula. Population (1890), 3817 ; (1900), 
5183, of whom 1267 were foreign-born. • 

Wyomingfi a north-western state of the United 
States, admitted to the Union on 10th July 1890. The 
increase in population has been continuous though not 
rapid. Tlie loading industries — stock-raising, coal-mining, 
and irrigated agriculture — are not calculated to secure a 
rapid growth. In 1880 the population was 20,789 ; in 
1890, 60,705; and in 1900, 92,531. Cheyenne, the state 
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capital, is the largest city. Its population in 1890 was 
41,760, and in 1900 it was 14,087. Of the total population 
in 190i0, 58,184 were males and 34,347 were females; 
75,116 were native-born and 17,415 (18-8 per cent.) 
foreign-born. There were 940 negroes, 461 Chinese, 393 
Japanese, and 1686 Indians. Out of 37,898 adult males, 
1636 were illiterate (unable to write), of whom 979 were 
foreign-born, 348 were Indians, and 102 were negroes. 
The lack of railway centres and of manufacturing districts 
has thus far operated against the growth of towns. The 
jirincipal increase in population since 1890 has bt'en in 
the irrigated districts and mining camps, but there an^ 
indications that manufacturing will in the near future 
assume greater importajice. 

Agriculture and SiochMaistiuj. — Tlio fre(^ pasturage 
afforded by the largo areas of public land covered with 
scardy but nutritious grass has made the pioneer industry 
of .stock-raising a lucrative, if somewhat hazardous, business. 
Formerly all kinds of stock were left on the oi)eii range 
all the year round, but winter feeding on the irrigated 
farms has greatly ino'eascd, to Ukj advantago of both 
the. farmer and the stock-raiser. The significant feature 
of tlio range stock busiiH'ss in receiit years lias been the 
ilocrease in cattle and tlio incn^aso in sheep, lletween 
1889 and 1890 the number of cattle declim^d from 
623,283 to 311,629, and their value from ^7,014,661 
to $5,412,792; while the number of sheep rose from 
4.“)9,991 to 2,164,701 ami their value from $794,557 to 
$1,380,681. In 1899 there were 82,4 16 horses valued at 
$1,-336,490, and 3192 swine valued at $13,751. The 
latal value of all live stock was $11,1 13,717. 

Finanres , — 'Plic valuation of stale proiicrty in 1889 wua 

$;n,4:}l,49.'> ; in 1891 it liad fallen to $29,198, Oil, and in 1899 
it had risen again to $;tr),578,«()0. State taxes, cxcejitiiig the 
KuniKut of state edncalioiial and charitahlo institutions and 
interest on the nublie debt, are liiuib'd Ui Umr mills on tlic 
dollar of assessed valuation, and countv taxes to twelve mills 
on tho dollar of assessotl valuation. I'lio stato lias no llouting 
debt. Its total bonded debt is $320,000, incun-ed for huibling 
the oajntol, the university, the insane asylum, and other ])ublio 
huildings. Tho rate of interest on tho debt is (i per eeiil. In 
1899 the stale levied taxes for state, e«»unty, general bcIiooIh, 
speeial soliools, iutenist on bonds and other purposes, to the 
amount of $S13,.0;{.'i, m>t including the sebool polbh Of tin* 
03 million acres of tho state’s area, less than 10 ]H’r <*eiit., or 
0,192,233 acres, is taxed, the average assessed value being a little 
<»vcr $1 per acre. Three-fourths of tliis is, or was, a part of 
tho Pnioii Paeilie land-grant. A surprisingly small pereeiitago of 
the i)ul>lie lands has hetui disjMwed of under the ]>uhlie land laws. 
Tli(!ie are in all in the state thirteen national hanks, nine state 
banks, and nine private, banks, with a capital in 1900 of 
$1,108,807 and dejjosits of $5,.^)72,i'>49. 

JrrlffaUon. —About one million acres of land are imgated, the 
water being diverted in betwt'cn 0000 and 70U0 ditche.s from over 
000 natural streams. The following tabln summarizes the grants 
of titles to water for tlie land proved to bo irrigale(l between tho 
organization of the .state in 1890 and the end of 1898 : — 


Year. 

Btreuma. 

( 'ertincatca 
of Ajiprupria- 
tioii. 

Voluino 
cubic feet 
per bejcorul. 

AcroB 

Irrigated. 

1891 . . 

an 

903 

3,074-05 

203,658 

1893 . . 

50 

.548 

902*48 

55,442*30 

1895 . . 

00 

1010 

2, 26*2 *3 4 

n:i,270--ll 

1897 . . 

153 

947 

1, 678*81 

io8,y86-n 

Tertal . 

2!K8 

3198 

7,917*-J8 

1 481,3.>7*18 


To this arc to he a<lded decrees for water to irrigate 100,000 acres, j 
issued between 3 888 and the time of Wyoming's admission as a j 
stale, and for nearly halt a million acres now being irrigated, lor 
Avbie.il ])i’oof has not as yet he(>n submitted. 

Miiiuuj anti Mavitfaclurinff. — Althougli some of tho richest 
Ariiuvs of silver and gobl in the country are within fifty miles of ; 
eaoli of tlic four borders of the state, tlieie is not. a .singlo jiayiiig . 
silver mine witliiii them, and the jirofitable gold-mim’s ('.an he 
counted on the fingers of one liand. (.’oal is the chief mineial ^ 
product. It is iomid .u every county in the shite, and is mined | 
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commercially in all but two. In 1890 the output was 1,870,306 
tons, and by 1901 it had steadily risen to more than double this, 
or 4,892,497 tons, valued at $7,680,809, the estimated \ahio at 
the. mine being $1,7.') per ton. Coal oil is jn-odueed, but the 
Ijvoduct is heavy, being better snitetl for lubricating than for 
illuminating. A small refinery at Casper produces inaeliine oils, 
axle grease, and ]>arailiii ]»roducts. Conjier lias been discovered 
in ]iaying (jiianlities. There are tuo deposits of h.ematite oio 
of known excellence. TJie deposit at Hartville, Laramie ei ’inly., 
eovera an area of several stpiare inih-s and extends to an unkiiAwii 
depth. It aasays over 60 jut cent, iiun, and is one of tho 
greatest dep().sits of Bessemer ore in the unrld. It can be mined 
and loaded wholly by machinery. Two railways haie been built 
to this platuj. 'J'lie other deposit at Scuninoe, in Cuibmi <‘oiinty, 
is also a Bessemer ore of exeellciit mmlity. Its extent is as yet 
unknown. The o^»eniiig up of the iron-mines and oil -fields 
ftronnscH the heginning of an na of munufaeturing and a moro 
diversified industrial life. lletter tiansjiortation uill make 
available soda, building stone, and a long list of mimiais of 
le'=-s eommercial imporlaiiee. The inaiiulaeturing estubliHlmicnts, 
whieli are confined mostly to j)rodin*ls for local eonsuinption, 
jiumlKTod 1 90 in 1900 (cxeludiiig llmse (hissilied as liand trades, 
and others v.ith a prodm-t of less than .$;,00). 'J'lie\ had a total 
capital of $2,242,840, an aveiagc numbu' of 1963 "wage eaiiiers, 
and jiroilucts valued at $3,493,306. 

Jlaihrai/s and Tthijra/dis.— ]n 3900 there were ]1J>0 miles of 
railways, assessed at a xalue. of .$7,118,902, and 1017 miles of 
telegraph lines, assessed at $103,364. Aliimht half of this was 
eonstrueted after 1890 ; and Ity tlie end »if 1900 about 200 miles 
of railway W'as added. The leading liiu-^ an* the Vuvoii Pacific 
with its trihutaries (.'iOl miles), tirand Island and North \V\oming 
(237 miles), Burlington and Missoui'i (about 200 miles), Clieyenno 
and Northern (l.M miles), and Wyoming Cmtial (130 miles). 

Fdiu'aiion . — For the school year closing in Seplcmber 1S>01 thero 
Avert* enrolled 3. >,764 pujrii.s, uhoAveie laught in 620 eoinmon sehools 
by 563 teachers. School atlciularn’c is eomjml.'-ory. Text hooks 
are. fr*ec, being furnished by the. stiift*. The furnls for the sujiport 
of hotli priiuai’y anti higher education are den vet! in jmit Irtun 
taxation and in part fi'oni tlic rentals of r-ehool lands, of AAiiieh tho 
slate OAvns about 1,000,000 acres. i\N tin* lands may rmt ht; mid 
for less tliari $10 tin aen*, or more Ilian ten tirias lln ir mar’ktit 
Value, only a few hundred acres adjoining toA\n silts Iuiac been 
sold. To stip}M>rt Ibe- scihools $1 ‘93, 773 was eolleetttl l»y tuxes, 
.$2.’»,607 was reeeivetl from the eonmion selittol land income 
fund, ami $7575 received nrainly from interest on tJie proeetdsof 
land sale.s, Tho State. Ihiiveisily at Laramie is an imtilntion for 
liigber eduuation, the state. agricultui*al college being combined 
A\ith it. The Irnildings completed, or now in proetr.s of coin- 
]>lctioii, represent a ttrttu expendit uit*. of over .$ir»0,000. Tho 
uttemianee for 1S.>0 was 1 J2, 76 of a\ horn a\< le males ami CG lemaleH, 
Tire ttital number of instniclois is 33. In addition to thiHunds 
pi‘ovided by the state*, the agiieultuml college? ami e'Xpe-riiiicut 
station r*e*e*eiA’es $10,()()0 a ye-ar liom the? Njilituial flove i iinient. 

Jidiijwn. u)vl (^hardies,'- Large.* .se-etieins of Wyoming am so 
sjrarsely ami so re.ea’utly settle*el that nianv distiieils are mit abler 
to su}>}H)rt cliureb orgaiiizatiems ; and altLrmgli tlie‘ii* iiiiialatants 
may be. e'hureli me*mbe‘i’s, it is diflieult tei se'e-uie* u» curate* statist ies 
regar-eling them. Tlnr threo large-st elenoiniuutious aie* (lit Ivoniau 
(’atbolies, Avitli about on**-1erilli of tlie j ojadation e)f tl*e slat*-, Hit? 
Tiatler l)ay Saints or Nlurmons, aaIhi-'C m« mbi i.slii]* is unl tiown, 
ami the Me.*tln»elisl,s. 

The state* in.samr asylum at I'hjm.sbm, tlie miiifis’ Iji^.-jiital at 
Buck Springs, tlies two Veniteiitiaiies ul Lamiiiie and ll.iu liris, are 
all e.roninioelie'iis ami well c«|uijij»e'd. 3 he n* is al.se) a .slatej soldiirs' 
he>rue at ( )iif’ye*nrje, ariel a stale ] )»f)r f'aiiii at LaiieJe*!, 

LnjfsMio/i and Fo/tfirs.-- Tin* const il ul ion ami laws under wliich 
the stater W'as adtiiitle*el ti» tin* Unie)n eonlain le w spe*i ml i»alur<-s. 
/Ml slate oflieeus, exe-e*j)t judges of tlie Siij-ieme* (\)Uil, are: elee-trel 
foe a te*r*m of lour years ; llm latter tor ciglit \cai.s. The .h .ssions of 
ihe l«>gislatur*er ai’o'limiteel to lejity da\s. Iwo fcutui’t.s ed* the eon- 
stilution Avere! de'partures from e visting iustiurne nis at the time of 
its adoption in 1890, The* lust Avas the guiiig of cipuil sulliage* and 
e*»jiial i*f»litKyil lights to be)lli se'Xcs. Tin* neoml was the result of 
(he i*ealization e>f tin*, fact that the M)e*i!il ami imluslrial jaoliU-ms of 
arid lands are* largely piobjems of Aeate r-. Tin* eejnstitutiem limke.s 
ihe* wal.<*rof all iialural slre-ariis rpiings lake s, jimJ other t<»llcelif)iiH 
erf slid wab'r tin* jeroperty of the slate, }(io\idirig for its use umle-r 
stale cemtrol. Botli inneevaliems have, juslilnd the elairris of ihe-ir 
suppoil«*is. Slalu e-ontrol of stie-ams lias le liiAe-d (he irrigators 
of Wvomirig fn'Ui the* c’on(rove‘r.sie*s eiv<T water rights whieh have 
pr«)ve*d feo buiele ii.siuuer in stmie* otlie-r stede'^. 

Wye)niing, uidike must or all eel' Ih** .siineeumling stateri, vote el for 
the* iiijiiute*nane*e eif tin- ge»ld stamiard at t In* Pifsieb-ntial e lee-f ieiim of 
1S92 aijel 1896. Tin*, elilleremr wa.s ])re)l/idilv due to (he Jibsem e of 
.silver-rnim‘s and to tin* gt*m*rid jneisp'-rity \\lii(*h jJieveiileeLt In tho 
]T«*.side*ritia) e-lcetion e»f 3900, emt of a total vote* o^20,8»^3, tin* Re- 
publicans poll' d 10,072 ami the* Dernoi-rats 10, 6.^5. (k. m*,) 

S. JX. — 114 
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Xanthi (or in Turkish, Eskidja), a town in tlie 
saujak of Gumulciyina, vilayet of Adrianople, Turkey in 
Europe, eituated at the foot of the slopes of Mount 
Rhodope, and on the Salonica-Dedeaghatch-Constanti- 
nople railway, 29 miles west of Gmnulcyina. There are 
remains of the ancient stronghold of the Middle Ages, and 
on the pit- in the ruins of an ancient Greek town. The 
town, wdiich is built in the form of .an amphitheatre, 
possesses six mosques, five Orthodox churches, tliree 
monasteries, a tlioatro with public garden, and a municipal 
garden. Among other schools is a preparatory one for 
boys iuid girls founded and endowed by MazziiiL There 
is a considerable general trade, but the town is chiefly 
notable for the famous De Yemidjo tobacco. The popula- 
tion lii estimated at 14,000, of whom the bulk are Tui-ks 


and Greeks in about equal proportions, and the remainder 
(about 4000) Armenians, Catholics, cr Jews. • 

XeniAf a city of Ohio, U.S.A., capital of Qreeno 
county, in the Miami valley, on the Cincinnati, Hamilton, 
and Dayton, and the X^ittsburg, Cincinnati, Chicago, and 
St Louis railways, in the south-western part of the state, 
at an altitude of 910 feet. It is regularly laid out^ with 
broad streets, and is divided into seven wards. It is 
surrounded by a rich farming region, for which it serves 
as a market-place. It has varied manufactures. Popula- 
tion (1890), 7301 ; (1900), 8696, of whom 410 were 
foreign-born and 1988 negroes. 

See Amazon. 


YSLChting^a — It is both natural and desirable that 
one of the leading pastimes of a maritime nation should 
Ik; yachting, w^hilc, in addition to the health and pleasure 
to be derived from its pursuit, there are few other sports 
ill which tlie individual interested can c(|ually employ his 
‘ntcllectual ]>owers. Almost every known mechaniail 
principle, and some as yet not fully understood, find a 
place in the designing of a modern racing yacht. For 
several centuries British sovereigns, as well as a few of 
their subject .s, owned yachts, while in 1720 and 1775 
rc'spectively the Cork \Vatcr Club and the Cumlierland 
I'leet, upon tlie Tbiines, were formed to encourage the 
sport. Still, it was not until the early part of the 
19th century that yachting became even in a measure 
po[mlar, while it may bo said that the vessels built then 
wore either examples of artisans’ skill working on tradi- 
tional ]ine.s, or, and more rarely, the result of blind experi- 
ments. Now', how'cver, the designer W'orka with a 
knowledge of the principles involved, for the effect of 
es'ory curve in the vessel is calculated before her keel is 
laid, and the desired result in a great measure arrived 
at. Still, it must bo remembered that the axioms of 
one general ion are fretiuoiitly disproved by the next. Like 
any other »sailing vessel, a yacht is essentially a compromiso 
Ixitwixm many opposing forces, for the quality tluit renders 
her safe aiul slal^le may make her slow, that which tends 
to B]K)ed may reduce her internal accommodation, and the 
|)owcr of lieatiug to windward unduly increase her 
draught, 9iius few' advantages are secured without 
sacrificing others. Racing is the dominating iiifluenec 
in yachting, for even vessels built entirely for cruising 
generally follow the typo of racing craft more or less. 
Therefore tlie history of yachting is bound up with that 
of yacht-racing and its measurement rules, 

itacing yachts may Ikj divided into three classes, 
numtioned inversely to their order of importance. (1) 
There is what may be called the free handicap class, t>., 
vessels built for cruising or obsolete racers. These are 
general ly liandicappcd on their supposed merits, instead of 
on a doliiiitc scale, ami though this rarely affords universal 
satisfaction, such races are fairly numerous. The system 
of starting a race and allowing for handicap may be 
briefly explained. Yachts are now almost invariably 
started level. An imaginary line is taken between two 
anchored vessels, a pier and a buoy, or other convenient 
marks, and the competing yachts get under w'ay when 
it suits their owners. Fifteen minutes exactly before the 
starting-time a flag is hoisted denoting the race. Ten 
minutes later this flag comes down, a gun is fired and the 
blue i»tter hoisted, while the yachts manceuvre for the 
best position near the line. Then, at the exact moment, 


a second gun is fired, the blue peter run dowm, and the 
helmsman endeavours to take his craft across the line 
almost simultaneously. Should any spar, however, cross 
it a moment too soon, the boat is recalled, and must keep 
clear of the others while regaining a jiosition to start 
again. Then, as the yachts eventually pafs the finishing 
marks, their times are carefully taken, and the number 
of minutes each has to allow' deducted ; while it occasion- 
ally happens that the last boat w ins because the leaders 
have not arrived sufficiently long before her. The fore- 
going also applies to vessels handicapped on the Yacht 
Racing Association scale of rating. 

(2) Proljably with a desire to prevent other competitors 
from being crushed out by ov/ners of sui)erior wealth (for, 
as will be shown, the production of the fastest boat is to a 
great extent a question of the heaviest investment), w hat are 
called one-design, or restricted, classes have latterly become 
poimlar, esiKjcially in case of the smaller craft Various 
yacht clubs adopt a definite model to which their racers 
must be built, sometimes also fixing the exact cost, or 
draw up a rigid specilication allowing only small diller- 
cncos in construction and rig. There is no time allowance 
in the case of such boats, and the first to pass the finishing 
mark is the winner. Thus excessive expenditure may be 
checked, and prize-winning becomes a question of superior 
seainanshii) ; but the system has disadvantages, because 
it curtails the scope of invention for the designer or 
owner. 

(3) The third and principal class is that in which lime 
is allow'ed in accordance Avith a standard scale (generally 
abbreviated to Y.R.A. rating), appointed since 1875 by 
the Yacht Racing Association, while the successive rules 
for its calculation have had a marked effect upon the form 
of the racing yacht. Their aim has been to encourage 
a fast, safe, and seaworthy vessel, though they may have 
occasionally failed in this to some extent. 

At the In^ginning of the 19th century yachts were 
built ui)on the lines of successful smugglers or revenue 
cutters, full in the bow’s and broad, generally three or 
four beams to length, with shari) under-water sterns, on 
the then generally accepted theory tljat to sail fast a 
vessel must have a cod’s broad head and a inackerers 
slender tail. In the case of some floating bodies the 
rule still holds good, for large pine logs are usually towed 
with the thicker end first. The yachts w'ere held uprigtit 
against the heeling effort of their canvas by an inside load 
of stones or ore, and as there was no time allowance, the 
largest boat generally w'on, so that size largely increased : 
the Aluntiy 193 toiifi^ and the Louisa, 180 tons, both rigged 
as cutters, w'ere the racers of the ’fifties. This result 
naturally suggested the necessity for some handicapping 
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gcale,'~atid the first adopted was based ou the 1794 
merchant tonnage law^ lon^h of keel and breadth alone 
being effectively taxed for time allowance. This did not 
at &8t lead to a change in ty^je, for designers worked 
chiefly by tradition then, but they eventually began to 
realuse that as breadth increased the numl)er of minutes 
each boat had to allow it might with advantage be reduced. 
Now, any sailing vessel is enabled to withstand the over- 
turning effort of the wind by two princij^Mil factors — ^the 
resistance of the water, which increases as her breadth, and 
the weight of cargo or ballast below her ivater-line. The 
latter must be lifted through an arc l)eforc she can be ca])- 
sized, and it is evident that the lower this weight is placed 
and the heavier it is so the i)ower of the righting lever is 
increased. Therefore, as breadth diminislied, constructors 
sought for means to increase the righting lever or artificial 
stability, and naturally found it in le^. Nevertheless, 
mathematics counting little then against pmeedent, such 
an innovation w'as condcmueil, and it was only by degrees 
that a little lead inside gave place to the heaviest possible 
load placed as low as j)08siblc, i.e,, on the vessel's keel, 
because each inch gained below the water-line increased its 
effective pow^n*. Thus, slowly at iirst, more rapidly later, 
yacht-builders grasped the fa(;t that, however narrow a 
vessel became, §he would stand upright if sullicieiit lead 
were hung on her, w^hile, depth not l»eing taxed in the 
formula, the direct result w'as that liciween about 1875 and 
1886 yachts grew narrower and narrower, until they had 
diminished from three to six beams to length. Minor rules 
were adopted earlier by the Koyal London and New Thames 
Yacht Clubs, which, iu order to invailidate various devices 
for evading the taxed length, decreed thiit the latter should 
be measured rai dock ; and the so-called Tliaines measure- 
ment is still the yaeliting standard — exce])t for racing. 

The advent of the United States schooner America in 1851 
(when she >von the famous C-uj) iu a race round the Isle of 
\Vight) with a long hollow bow and flat-cut sails, exploded 
the British cod’s head thi‘ory, and led to most new vessels 
l)eing built 'with lean hollow bows, and many older ones 
altered to that model. What Scott llussell’s wave theory, 
propounded earlier, had failed to do, ocular demonstration 
accomplished. In 1875 the Yacht 1 lacing Association was 
founded, and one of its first rules decreed that length 
should be measured on the load water-liue (l.w.l.). Still, 
it was only slowly tliat designers discardtsl the old straight 
stem and adopted the overhanging bow, thus getting a 
longer boat tlian they were haiidicaj)]>ed for. In 1881 a 
measurement formula was also iiitroduetjd which api)earcd 
likely to encourage the building of broader vessels, but 
failed to do so, until in 1880 the racing ya(-*ht reseinbhid a 
long-drawn-out wedgt^, and a cliange hccamo imix3rative. 
Therefore a new Y.ll.A. rule was passed, taking only 
length and sail area into account, thus leaving it ojhjti to 
increase the beam, and y^ermitting the use of a centre-board. 
This was a siniy)le formula : length (on the w^ater-line) 
multiydied by sail area and divided by 6000 gave tlie 
Y.R.A. rating, for every foot of which so many seconds' 
time had to be allowed. Nevertheless, it was not till 1893 
that large racing vessels exhibited much increase of beam, 
when Satanitay Britannia^ Callunay Valkyrie^ about four 
beams to length, were the leading yachts. 

Ayjproximately, the narrow and deey) craft may be con- 
trasted with the broad and shallow one as follows The 
foAier, depending on her weight of lead for stability, is 
more costly, but she will sail to windward, esyx^cially 
through broken water, faster tlian the other, for the long 
lean hull with the momentum of its heavy load shears more 
readily through the seas that meet it diagonally. Lacking 
this weight and displacement, and consequent “power," the 
diallower boat wdll not do so equally well ; but with a fair 
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wind may outsail the former, while as she depends partly 
on breadth for stability, she is, other things being equal, 
cheayier to construct. 

In 1895 the Y.1I,A. rule which taxes breadth and deyith 
by making girth a factor was formulated. It has been 
shown how yachts diminished from three beams in length to 
six, and then broadened again to much the original beam j 
but meanwhile, with the measuring of length on the w'ater- 
liiie, another ciiaugc began. The older vessels had straight 
keels, with stem and sterny)oat nearly vertical, which made 
them slow to answer the helm ; but it became aytparent 
tliat by Hiking, or slanting, stem uml steriiyjost a vessel 
could he built much longer ou the deck than cn the water- 
line, and yet not Ik; haiulica))})ed accordingly. I Lus the 
pn.;scnt overliangs were initiated. Their advantage is 
chietly that when the vessel is lulled by the wind they 
become immersed, and consequently increase her w’atcr-liiie 
length. This, howi‘vcr, w^ould not alone account for the 
modern racing yacht’s profile, and it must be ex})laincd 
that, besides helping to keej> tlie ballast low, a yacht s dcqfih 
serves her l)y i>resenting a large area of immersed surface 
to the water, which prevents her from being pushed away 
sideways by the wind when sailing close-hauled, for which 
purpose the centre-] )oard, or sliding kcil, is uscil in shallow 
craft. There arc also two factors whicli check a vessers 
speed — wave-making, or the jmshing asitle and ]nling up 
of w^ater, and, w'hat is sometimes more iin])ortant, skin- 
frictiem, «.c., tlie drag of water along her bottom. 'Jhe 
importance of the latter was long under-rated, and builders 
believed that a Luge area of dcMidwood formed by an 
approximately right-angled jum^tion of stem and keel was 
necessary for lateral resistance, or i>ow’er of holding on to 
windw^ard. I'lic famous yawl Jullanar, 1 1!6 tons, with one 
or two other vc>;k.‘1s built about 1875, with this area of 
forefoot completely cut away. Urns saving a large amount 
of skin-friction, dis|>rove<i the theory. Jjttlc by little tin* 
modern undcr-watcr prtifile was reaclii'd, which roughly 
resembles an isosceles triangle, though two lines are more 
or less curved. The d(*ck forms one side, the other long 
one is the swco]) from head of stem along the keel to the 
a|)cx at its junction witli the sternpost, and the third, and 
shoi-test, side the lino from the foot of the latter to the 
deck again. This reduces skin-friction and renders the 
craft quick upon h(*r lielni, although it is somelimes over- 
done and too little surface left for lateral resistance. In 
1901 another new rating rule, which aims at encouraging 
a vessel of fuller body, came into force for se\cn years. It 
takes the difiereiice betwei'ii the actual inidslji[> section of 
the yacht and a line ilrawn straight from her keel to 
water-line into sjiecial account, and thus should juevent 
undue hollowness of sectioji ; but it is premature to 
anticipate its exact effect. 

The last great eliange has licen in the direelion of liglit- 
iiess of construction, for wliereas the earlier yachts w'ere 
heavily built, tlie modern ones are the thinnest slieli, thougli 
the Y.Ji.A. HOW' propose to introduce a scantling rule. 
Tlic reason is simply that all weight aliove the W'atcr lim? 
tmiJs to cajiBwe a vessel, wdiile that beneath it tends to hold 
her upright. Thus, as the hull will only float a cert.dn 
weight, it is iiniiortant to i>lace as niueh as possible upon 
her keel. Therefore the weight of hull is pared down to 
the uttermost, ami some small vessels have to le braced 
inside like a lattice-girder to preserve tlieir sliape, while in 
the case of the America Chip ehalJengor of 1901, l^hamrock\ 
w'lii(;h Iiad a draught of nearly 20 feet, the lead keel 
weighed approximately 90 tons. To save weight Lct 
submerged portion w’as plated with inangHiiese bronze, 
w'hich is half the W'eiglit of steel, while for that above 
water even this w'as not light enough, so an aluminium 
alloy one-third the weight of the other W'as used. The 
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cost of such construction, necessitating not only first-class 
material but the highest workman’s skill, is enormous. 

Thus the modern racer has been evolved. Her chief 
characteristics are — the lightest possible hull, the heaviest 
possible keel, long overhangs, a cut-away under-body sufti* 
cient for lateral resistance with minimum surface for skin- 
friction, a hollow steel mast, and sails of the lightest and 
closest material, She is also almost universally rigged as 
a cutter, for though schooners, ketches, and yawls can be 
handled more comfortably by a smaller crew, the cutter 
can readily beat tliem to windward, and this in spite of the 
fact that the Y.li.A, allow a reduction in the rating of the 
former craft. So each successive rule has had its influence, 
but whether the most satisfactory tyjKs has been produced 
is a question which has always lieen flercely debated. At 
Iiresent the racing vessel of a given size increases in cost 
year by year, while there are not wanting those who predict 
that plating of aluminium and keels of platinum may 
eventually l>ecomo a necessity unless some effort is made 
to check the excessive exj^enditure. (ii. Bs.) 

Yakoba. See Nigeaia. 

Yakub Khan (1849 -), ex- Amir of Afghan- 

istan, son of the Amir Shcr Ali, "was bc»ru in 1849. 
He showed great ability at an early ag(*, and was imuh^ 
governor of Herat by Ids father, but broke into open 
rebellion against him in 1870, and was imprisoned in 
1874 in Kabul. However, when Sher Ali in 1878 fled 
before the Jlritisli, he handed over the government to 
Yakub, wdio, on his father’s death in the following 
February, was })roclaimed Amir, and signed a treaty (d 
peace >\ith the British at Gandamak. He agreed to 
receive a BritisJi Ilesidont, and w'.as in turn t(» receive 
a subsidy and support against foreign attack. But in 
September of the same year liis rtJViJted troops attacked 
the British Residency, and tlie Resident, Hir Louis 
(.^ivagnari, and his staff and suite w<‘ro cut to pieces. 
This outrage was instantly aveng(*xl, for in October Earl 
(then Sir hVederick) Roberts witli a large force defeated 
the Afghans on the 6th and to<»k possession of Kabul on 
the 12 th. Yakub Khan thereupon abdicated, and took 
refuge in the l^ritish cam]), and w'as sent to India on the 
l.‘Hh of December, to remain in safe custody as a deposed 
sovereign. 

YAkU-Shima, an island belonging to Jiij)an, lying 
to the south of Kiusliiii, in 30“ 30' N. and 130“ 30' E. 
It is shaped like an irregular pentagon, and measures 14 
miles in width ami the sfime in length. It is ao])araU*d 
from Tanega-shima by the Y'aku-kaikyo (Vincennes Btrait), 
12| miles wide, and its surface is broken by lofty moun- 
tiiins, of w'hitdi Yayc-dake rises to a height of 6515 feet, 
uml Flx)shi-dakc to a height of 4810 feet. It is covercil 
with dense forest, in which are some of the finest crypto- 
meria in Japan, known as Yaku-svxjL 

Yakutsk, an extensive ])rovince of Asiatic Russia, 
eastern Siberia, covering nearly one- fifth of the Russian 
Kini)ire, bounded on the N. by the Arctic Ocean, on tlie 
W. by ^'eniseisk, on the S. by Irkutsk, Transbaikalia, and 
Amur^ and on tlm E. separated from the Pacific Ocean by 
a narrow^ strip only btdonging to the Maritime Province 
(Pniuorskat/a OOiast). The Yakutsk expedition has 
carried out much valuable exploring work, and made 
important researches iiil.o the ethnograpliy ami demo- 
graphy of the province. Oidy incomplete accounts of the 
oxjtodition have yet appeared. ’J’he province has an area 
of 1,533,400 square miles, but its population in 1897 
was only 261,731 (domiciled only), of whom 125,670 
were Svornen, and 9019 lived in lowms. The bulk of 
the inhabitants (213,800) are Yakuts ; Russians number 


18,360, of whom 6370 are exiles; Tungus, 10,050 ; Tatars, 
1350 ; Lamuts, 2840 ; Chukchi, 1600. The province isb 
divided into five districts, the chief towns of which are 
Yakutsk, Olekminsk (1178), Sredne - Kolyrask (538), 
Verkhoyansk (356), and Viluisk (609). The stand^d of 
education is low, and in 1898 there were only 75 primary 
schools attended by 1 100 boys and 225 girls. Though the 
production of gold dust from gold washings has been on 
the decrease, 9097 kilogrammes were still obtained in 
1898, and over 15,000 workers are employed in the 
Olckma and Vitim system of gold-mines. Though it has 
been proved by the exiles that barley could bo grown 
much more widely than it is at the present time, immense 
tracts are quite unsuitable for agriculture, and only 43,000 
acres are under crojis, chiefly barley. Most of the inhabit- 
ants are engaged in cattle-breeding, and it is estimated that 
there are in the province 117,000 horses, 213,000 horned 
cattle, al)Out 20,000 reindeer, and 1700 sledge-dogs. Fish 
is an imix)rtant article of food, especially in the Kolyma 
region, where the supply for the year has to l )0 obtained 
during the six or seven weeks that the rivers are free from 
ice. There is a gi*eat dearth of salt, and the fish have 
to bo froziin as they are for future use. In the northern 
districts hunting remains important ; it was estimated in 
1898 that it enqJoycd nearly 15,000 imn», who obtained 
from 100,000 to 175,000 squirrels, about 11,000 ermines, 
237,000 hares, from 3000 to 3700 foxes, from 3000 to 
4000 Arctic foxes, but only from 100 to 150 sabltjs, some 
50 beavers, and about 150 bears. These estimates, how- 
ever, seem to be too small. 

Bee \V. L. SiEiioszEWSKi. Thr v(»l. i. 8t l’c*ters])urg, 

ISlUi. — V. (». B(u;(>itAZ. Materials for the iHaihj of the t^hukchi 
jMUffi€a(je, and Polk-lvre, vol. i. I'ublislu'd by the St l*ct<*rKlnirg 
Afiwiuiiiy of Sciences, 1900. — bulletin of the Eust-Sibcriuii Geo- 
graphical Society. (l». A. K.) 

YSikutSki capital of the above province^, situated in 
62“ 2' N. and 129“ 44' E., on a Joft-barik branch of the 
Lima, 1800 miles north-cast of Irkutsk. It consists of a 
small numlK?r of wooden houses, most of which have their 
windows made of mica (this is replaced by ice in winter), 
and of many Yakut tents built amidst the lioiises. It 
has one mt^school, a theological scmiiiiary, a high school 
for girls, and three primary schools, and carries on an 
active trade with the rest of the province, ropnlation 
(1897), 6534. 

Ya.l0 UniVOrsity* — Yale Collegt', which received 
its charter in 0(!tober 1701, and took its name in 1718 
from its early benefactor, Governor Elihii Yale of England, 
bef*ame legally Y'ale University in 1887. At first instruc- 
tion was given in various towms in Connecticut, but in 
1717 llu5 commencement exercises w’ere held at New 
Haven, Conn., where the institution has since remained. 
At the end of the administration of the first rector, 
Abraham Pierson, in 1707, tliero were 19 students and 2 
meml>crs of tlio faculty. The record at the close of 
certain subsequent administrations wus as follows : Thomas 
Clap, 1766 —116 students, 5 luemlwrs of faculty ; Timothy 
Dw'ight, 1817 — 325 students, 14 inemliers of faculty; 
Theodore Dwight Woolsey, 1871 — 755 students, 65 mem- 
bers of faculty; Timothy Dwight, 1899 — 2511 students, 
260 meml>ers of faculty. Arthur Twining Hadley w^as 
inaugurated President, 18th October 1899. The main 
groups of buildings occupy the larger part of four adjoin- 
ing sejuares, extending over half a mile in length, in the 
centre of the city of New Haven. The oldest, South 
Middle, built in 1750, has been preserved. Eighteen 
buildings, or nearly half of the accommodation of the 
University in 1900, wore erected during the administration 
of the second Timothy Dwight, between 1885 and 1899. 
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The different libraries of the University contain over 
^00,000 volumes. Tlio value of tlie land and buildinjpi is 
estimated at $7,000,000. In 1901 the permanent funds 
were $6,234,026. This included about $760,000 of bicen- 
tennial and other Bj>ccial building funds. By July 1902 
about $2,000,000 had been given for buildings com- 
memorative of the bicentennial celebration, and for other 
purposes in connexion with that event. Nearly all the 
acquisitions of proi)erty and money since 1850 have l)ecu 
by private gifts. 

The curriculum of the college ])roi)er, or academic 
department, is in the freshman year nearly all prescri])ed 
work. In the sophomore year the student may choose 
six out of twelve courses offered, but must indicate his 
general line for the rest of the course. The last two years 
are entirely elective, but subject to this general choice, 
and also to the roquirements of consistency and symmetry. 
The first considerable introduction of the elective system 
in the college was made in 1885, wlicn the last two 
years were ma<le four-fifths elective, the first two re- 
maining nearly all prescrii^ed work. The other cliangt^s 
were introduced in 1900 and 1901. The purpose f)f the 
latter changes was Uy allow the stmlent to group his 
studies earlier in some general direction, while he is still 
required to tate nearly the same amount of elementary 
study as a foundation. The academic department num- 
bered 1240 students in 1901. The other undergraduate 
dejiartnient, th(i ShofUehl Scientific School, has main- 
tained its systcjin of group ehxitivcs, which was fixed 
early in its history at a time w^hen the infxlern system 
of electives was unknown. It allows the student to 
choose the goal of his studies, while the faculty fixes 
the moans by wliicb tliis may best be reached. In the 
freshman year there is the same Avork for all, with a 
general scientific basis of physics, chemistry, and mathe- 
matics, accompanied by the study of Englisli and modern 
languages. The system is one of general studies, 
scientific, literary, and linguistic, and the underlying 
principle is preparation rathejr than technical equipment. 
The course is three years, and the I’cquircinents for a 
baccalaureate degree have been much incrcascxl by raising 
the standard of admission. The school numlKU’ed 675 
students in 1901. 

The rapid development of the University life has lx*en 
evidenced by the establishment of an excellent depart- 
ment of music in 1891, the first distinct school of music 
granting degrees in the United States; by the foundation 
of a School of Forestry in 1900 ; by a very large increase 
in the amount of instruction in the Gracluate Schcxil ; by 
the increased attention paid in new University courses and 
lectureships to tlic problems of democratic government 
and the duties of American citizenship, and by closer co- 
operation under the administration of President Iladlcy 
among all departments. 

Among the professional schools, the most conspicuous 
events liavo been the increase of the Medical Scliool 
course of study in 1895 from three to four years, and 
of the Law School course in 1897 from two years 
to three. Individual instruction has become tlie dis- 
tinguishing featui’C of the Medical Scliool instriujtion. 
The school was founded in 1810, and in 1901 en- 
rolled 147 students. The Law School lias develojied 
a ^character as a school of direct instruction, and is 
drawing largely for its faculty on men on the bench or 
in active practice. The scIkkiI was founded in 1843, 
and its students in 1901 numlicred 249. The chair of 
divinity, first established in 1755, developcsd into a 
distinct theological class in 1822. The Yale Theological 
School in the last quarter of the 19th century ke}>t 
itself well abreast of the most enlightened scholarship of 
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the ncAv school of theology. It enrolled 100 students in 
the year 1901. The Yale School of Fine Arts was estab- 
lished in 1864, and enrolled 166 students in 1901, al- 
though its connexion 'with the University enables it to 
give instruction to nearly 300 students annually. The 
government of the University is vested lirst in the cor- 
poration, conqiriscd of the presuh‘iit of the University, 
the governor and lieuti'iiaiit-govcrnor of Connecticut ; 
ten Congregational ininisUMs of C^)nnecticut, 'who elect 
their own siK’cessors, and six graduates of the University, 
clnisen by vote of the graduates. The Universit 3 »^ V^Biicil, 
eomposed of rc|)resen tat ires of the sineral dejiartments 
is advisory in eharacter. The difterent faculties care for 
practically all matters of their respective departments. 

From the first, Yale Colli'ge, or the acatlemic depart- 
ment, has required daily attendance on religi(»us services, 
whie-h w'cre formerly’ eondiieted by the j>resident, alwaj’s 
a minister of tlie (lospel until Pri'sident Hadley’s election 
and, since his ac,ce.ssioii, by members of the faculty. 
The a<‘.tive religious life of the college is contained in the 
students’ voluntary association known as tin* Yale Young 
Men’s Christian Association. It enrolls more than half of 
the men of the Universit y, making a largi'r number than any 
other similar oiganization in the world, ami conducts a 
great variety of religious ser'\'ici*s and philanthro]»ic and 
missionary enteiqirises. The attendance at Yale remains 
(jonspicuously national in its eharacter. Nearly two- 
thirds of the students of the acadeinie dej>artinent reside 
in college dormitorios in and about the old college scpiare. 

Among the graduates of Yale, w’oll known in recent 
times, may bo named tlu^ late Theodore Dwight AVoolsey, 
the scholar and educator; the late James Dwight Dana, 
tlie geologist; the late Hul>ert A. New’ton, the mathe- 
matician ; the ](ito ElitiS Loomis, the mathematician ; llio 
late Henry Barnard, the educator ; the late Horace 
Bushnell, the theologian ; President Daniel (J. CiJman of 
Johns Hopkins University ; Justices George Shiras, 
David J. Brewer, and Henry B. Browm, of the l-nited 
States Huiu’eme Coui^ ; the Hon. Andrew 1). White, the 
educator and diplomat ; the Hon. Simeon E. Baldwin, 
the jurist; Professor Josiali Willard Gibbs, tlie matla*- 
matician ; the late Professor Othniel (/harles MarsJi, the 
])alaiontologist ; the late William D. Whitney; the Hon. 
William H. Taft, governor general of the Philijjjane 
Islands. (l. s. w.) 

Yalta^ a district town and seajKirt of Bussia, in the 
government of Taurida, on the south coast of (ViiiK'a, 
at the f(w.)t of the Yaila mountains, 57 iiiihis south of 
Simjiheropol. It is the (talita or Jafita of tJie Arab 
geographers. Its roadstead is oj»en, but it enjoys a vc.Ty 
tomperabi climate, and has some reputation as a winter 
resort. Population (1897), 13,269. 

Yamboli or Yambolt, Jambol, or Iambol, a town 
in tlie Slivno deiiartment of eastern Bumeiia, Bulgaria, 
on the Tunja, an affluent of tlie Maritza, 49 miles west 
of Burgas by rail. It has a largo agricultural tratle, 
being situated in the centre of one of the chief corn 
districts of eastern Humelia. A large number of mul- 
berry trees have been i»lantcd on the banks of the 
Tunja. The river is crossed by two wootlen liridges 
resting on stone pillars. There are tlie remains of the old 
fortifications, and the ruins of a fine old mosque. The 
hezetlau, or old market-house, is entire, but is now used 
as a military magazine. An ancient Macedonian town 
lay some 4 miles to tlic north, but Yambol is first 
mentioned in the 1 1 th century, when it was knowm by 
tlie Byzantines as Dampolis or Hyampolis. Duryig the 
w'ars iietween the Byzantines and Bulgarians it was an 
imixirtant frontier fortress. Under the Turks it was the 
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favourite residence of tlic Sultan Maliommod IV. Popu- 
lation (1893), 13,588, of whom about three-fourths are 
Bulgarians. 

Yamdthiiii a district in the IMeiktila division of 
Upper Burma, lying between the Shan States and the Meik- 
tila Magwe and Toungoo districts. Area, 4258 square miles. 
Pojmlation (1891), 206,557. There were 1098 villages in 
1898-99, paying a revenue of Rs. 4, 37, 826. The jiopula- 
tion was made up in 1891 of 195,880 Buddhists and 
Jains, 2217 Hindus, 7119 Mahommedans, 679 Christians, 
488 of whom were natives, mostly Karens, and 632 others, 
mostly Shans and Karens. 

Tho iiortliorn part of the district is a ]ilain, sloping up to the 
Shan hills on one side and to tho Pegu Yonias on tho other, and 
mostly under rice cultivation. The southoni |»ortion, the former 
district of l^yinniana, is covered witli dense forests to tho south, 
and prodncjos some of tho best teak in Burma. Of a total area of 
2,721,965 aci*e 3 , there were 180,350 eullivated in 1898-99 ; current 
fallow covered, 11,375 acres ; and the amount remaining available 
for cultivation was 566,840 acres; 629,120 acres were under 
forests, and the uneiiltivable area covered 1 ,337,280 acres. The totiil 
rainfall taken at Yainuthin was 41 'H inches, but in the south of 
the district there was jjiobably oiic^alf more. The thomioiueter 
freriuently rises over 100“ K. in the hot weather, and the mean 
minimum reading in the cold weather is about .51)®, The head- 
quarters of the district are ut YamMhiii, which had a j) 02 >iilation, 
accoi’ding to tho ceiisua of 1891, of 6584. There are large railway 
works oil tiio Mandalay -Haiigooii section. Pyinmana, the southern 
sub-divisional town, had in 1891 a iiojmlatioii of 12,926. It is a 
considerable trading town, and is a station on the railway, as is 
also Pyaw-hwt', a tliriving towiishiji to the north of Yamdthin, 
which "is visited by many caravans from the southern Shan Stiite*. 

Ya.l1Sft80-kiai1flff tbo name by whicli tho great 
river and commercial Jiigliway of China is known to the 
world. It takes its rise in the high table-lands of central 
Asia, as do all the great rivers of the cast-ern continent. 
It derives its origin from tho junction of a series of small 
streams draining the eastern slojies of tho Tibetan plateau, 
and for the lirst third of its course flows almost jiarallel 
with two other large rivers of eastern Asia, which have had 
a similar origin, \iz., tho Mekimg and tlie Salween, each, 
however, separated from the other by intorvoning ridges 
of great height. 'Hie total length of the Yangtse has not 
been ascertained with preeisifin, but is calculated to l»e not 
less tliaii 3000 miles. Although the term Y'angtse is 
a])j>lied by Europeans to tlio whole course of tho river, in 
China itself the name is employed to indicate only the la.st 
tlireo or four hundred mile.s, where it flows tlirongh a 
division of the emjiire which in ancient time w'as known as 
** Yang a name whicli also survives in the city of Yang 
Chow in the province of Kiangsu. Tho ordinary oflicial 
name for tlie whole river is (]!h ang Kiang (iironounced in 
the north, Cliiaug) or Ta CJiiang, meaning the “long river” 
or the “great river.” Popularly in the up])cr reaches 
every short section has its own local name. As it emerges 
from Tibet into Cliiiia it is known as tbo Kinsha Kiang or 
river of Golden Sand, and farther down as tho Pai-shui 
Kiang. In Szechuen, after its junction with the large 
tributary known as the Min, it is for some distance called 
the Min-kiang, tlie i»eople being of opinion that the Min 
brancli is in fact tho main river. Tlie fall in the up 2 K?r 
reaches is very rajiid. At the junction of tlic two main 
affluents in Upjier Tiliet, whei’o the river is already a 
formidable torrent bandy fordable at low water, the alti- 
tude is estimated at 13,000 feet. From Bathang (8540 
feet) to Wa-Wu in Szechuen (1900 fe<*t) the fall is about 
eight feet per mile, thence to Huaiig-kuo-shu (1200 feet) 
about six feet per mile, and farther down to Pingshan 
(1039 feet) the fall is about three feet jier mile. At Ping- 
shan, in the i»rovince of SztH'.huen, the river first liecomes 
uavigal^e, and the fall decreases to about six inches per 
mile down to Chungking (630 feet). From Chungking 
through tho gorges to Ichang (130 feet), a distance of 
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nearly 400 miles, the fall again increases to about fourteo^^ 
inches per mile, but from Ichang down to the sea, a distance 
of 1000 miles, the fall is exceedingly small, being as far as 
Hankow at the rate of two and a half inches, and from 
Hankow to tlie mouth at the rate of little more than one 
inch per mile. The last 200 miles are in fact practically 
a dead level, for at low-water season there is a rise of tide 
enough to swing ships as far up as Wuhu, 200 miles 
from the mouth. 

The principal tributaries, counting from tlas sea upwards, are 
(1) the outlet from Poyang Lake, draining the province of 
Kiangsi ; (2) the Han river, entering on the left bank at Hankow ; 
(3) the outlet from Tungting Lake on the riglit bank, draining 
the t>rovince of Hunan ; (4) the three great rivers of Szechuen, 
the Kialing, tlie To Kiang, and the Min, all entering on the left 
bank ; and (5) the Yahing, draining a vast area on the border-land 
between Szechuen and Tibet. The whole drainage area is about 
650,000 square miles, of which more than four-tifthH lie above 
Hankow. Tho ]>eriod of low water is from December to March. 
Tho molting of tho snows on the Tibetan highlands combined 
with the summer rainfall causes an aTinual riho in the river of 
from 70 to 90 feet at Chungking and from 40 to 50 at Han- 
kow and Kiukiang. The mean volume of water discharged 
into the sea is estimated at 770,000 cubic feet ]>or second. The 
quantity of sediment carrii'd in solution and deposited at the 
mouth is similarly estimated at 6428 iiiillioii cubic feet per 
annum, representing a subaerial denudation of tho whole drainage 
area at the rate of one foot in 8707 years. (»^ec Journal of the 
China Branch of the Koyal Asiatic Society, vol. xvi., Dr. Oappy.) 

Commercially si»eaking, the Yangtso-kiang forms a highw'ay of 
first-class importance. As the rise in the river is only about 130 
feet for tho first 1000 miles, it resembles a huge canal expressly 
formed fur steam navigation. Except at winter low water, 
steamers of five or six thousand tons can reach Hankow with 
ease. Between Hankow and Ichang, especially above the out- 
let from Tungting Lake, the volume of water diminishes very 
miudi, and as the channel is continually shifting with tho 
shifting sand-banks, navigation is more dilHcnlt. Above Ichang, 
where the river Hows lietween rocky gorges, and where a scries of 
ra])ids are encountered, navigation is still more diflicult, and the 
problem of how best to introduce steam tow^age. is not yet solved. 
But taking the Yangtse as a w’holc, w'ith its immerous subsidiary 
streams, canals, and lakes, it forais a highway of communication 
unrivalled in any other country in the w orld. About half the 
sea-borne commerce of all China is further distributed by means 
of the Yangt.se and its connexions, not to mention the inter- 
change of native jiroduce between ])rovin(;e and province, which is 
carried by native sailing craft numbered by thousands. 

The Yangtse valley as a j>olitical term indicates the sphere of 
influcnco or development which by international agreement has 
been assigned to Great Britain. This w’as first acquired in a some- 
what negative manner by the Chinese Government giving an 
undertaking, w'hich they did in 1898, not to alienate any ]:>art of 
tho Yangtse valley to any other Power. A more formal recogni- 
tion of the British claim w as embodied in the agreement between 
the British and Russian Ooverumenis in 1899 for the delimitation 
of their resiiectivo railway interests in China, Russia agreeing 
not to interfere with British jirojects in the basin of the Y^an^e, 
and Great Britain agreeing not to interfile with Russian pi'ojects 
north of tho Great Wall (Manchuria). Tho basin or valley of the 
Yangtse was defined to comprise all the jirovinces bordering on 
the Yangtse river, together wdth the provinces of Honan and 
Chekiang. This agreement W'as communicated to the Chinese 
Government, and lias been generally ac'knowledged. Germany 
has similarly claimed the province of Shantung as her sjiecial 
field of enteriiriae. The only object of these negotiations W’as to 
guard against conflict of railway interests ; in all other respects 
the policy known as that of tho “open door” was advocated by 
Great Britain anrl the chief commercial states. This policy w'as 
more fully declared by mutual engagements entered into in 1900 by 
the Great Pow'crs on the initiative of the United States, w'hercby 
each undertook to guarantee equality of treatment to the commerce 
of all nations within its own sjihere. (g. T.) 

Yanina. Soo Janina. 

• 

YAnktOI1| a city of South Dakota, U.S.A., capital 
of Yankton county, on the northern bank of the Missouri 
river, at the mouth of the James, in the south-eastera 
part of the state, at an altitude of 1200 feet. It is 
entered by the Chicago and North-Western, the Chicago, 
Milwaukee, and St Paul, and the Great Northern railways, 
which, with boats on the river, give it a large trade, and 
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jnake it a market-place for a large area of the fertile 
wheat-producing plains which surround it. It is the seat 
of Yankton College, a Congregational institution o])cnod 
in 1882. This had in 1899 a faculty of 14 and an 
attendance of 185 students, of whom 79 were women. 
Population (1890), 3670; (1900), 4125, of whom 850 
were foreign-bom. 

Yap. See MicaoNESiA. 

Yafaira. See Amazon. 

Yarltairua, a town in Venezuela, capital of Yari- 
tagua district. It is 18 miles from Ihirquisiineto, in a 
beautiful and extensive valley 1037 feet above the sea, 
with a popuhition of 12,000. It is au industrial ami 
commercial centre. Ootfee, sugar-cane, cacao, and, alnne 
all, tobacco of au excellent quality arc cultivated. 

YarmOUthi a seaport town and port of entry, Yar- 
mouth county, Nova Sc.otia, on the Ihuninion and Atlantic 
Eailvvay, 71 miles south of lligby. It contains many fine 
public buildings, good acbocils, imiKatant manufactories, 
two banks and one bank agency, is liglitod by elefdric 
light and gas, and has an electric street railway. 8hi])- 
building is important. In 1900 197 vessels, not tonnage 
25,084, were r^^iatered in this jiort. Tn 1901 the exports 
were $1,309,462, and imports $590,968. Poimlation 
(1891), 6089; (1901), 6430. 

Yarmouth, Great, a municipal, county, and 
parliamentary borough of England, also an imj)oriant 
watoring-placo and fisliing station, and a seaport, mostly 
in Norfolk, though partly in Suffolk, 122 miles north east 
of London by rail. In 1890 the ana of llui municipal 
borough was extended by tlie inclusion of (lorUvston with 
8oiithtown, so that it is n<av coincident with the area of 
tho parUamcritary borough, namely, 3507 acres. l»ui for 
ecclesiastical 2 )urpos(js Clorloslon with Soutljfo’wn is still 
regard(*d as Ixdonging to Suffolk. Tlie town has a .s(‘a 
frontage of about lA miles. The jiarish cliureh of St 
Nicholas has been restored and enlarged sinc('. 1883, and 
also St Jolin’s anti St George’s (^ha]>el. Tlie toll-liouso was j 
adapted for the free libmry in 1885. The other now | 
buildings and institutions include a museum, a tbeatre, 
the Jloyal Atpiarium Theatre, tho Yarmouth hos])ital, the 
isolation hospital, tho Gorleston cottage hos 2 )ital, and 
the shipwrecked mariners’ refuge at Gorleston (1892). 
There are two new lighthouses at the mouth of the Yare. 
Jn 1895 the North Sea (Church Mission was establislied 
here. The recent educational institutions includo the 
borough of Great Yarmouth technical school and the cor- 
jioration technical schools. Public recn'ation grounds were 
laid out about 1890. Since 1896 the ]»rincipal streets and 
tho quays have been lighted by electricity. For ctTfain 
jmrposes Yarmouth was in 1888 declared a county 
borough. It n'tums one member to the House of 
Commons. The average annual value of the iinjiorts for 
the ten years ending 1895 was iB20 1,900 ; of the exports, 
£16,830; tho respective figures in 1900 wei-e £350,532 
and £210,043. In 1900 the i>ort was entered by 317 
vessels of 70,881 tons engaged in foreign trade, and by 
1205 vessels of 148,940 tons engaged in the coasting 
trade. The registered fleet of tho port amounted in 1900 
to 314 vessels of 15,194 tons. Tlicrc is a fishing fleet of 
xidhrly 500 vessels of some 20,000 tons, manned by about 
3000 men and boys. P(qmlation (1891), 49,334; (1901), 
51,250. Birth-rate, 27*6; death-rate, 21*5. 

YdirOSldVlp a government of Central Bussia,^ on 
the upper Volga, with an area of 13,751 square miles. 
Its jK)pulation, which is thoroughly Bussian, decreased 
from 1,118,130 in 1883, to 1,072,478 (domiciled only) in 


1897, but, as large numbers of men leave their homes in 
winter (w-hen the 1897 census was taken) to go and work 
, in the cajattvls, the pojmlation is really more than this 
latter figure wouM indicate. In 1897 612,245 were 
women, and 142,441 lived in towns. It is divided 
into ton districts, the chief towns of wliich are 
Yaroslavl, Daniloff (4288), Lyubim (3002), l^lologa 
(4206), Myshkin (2238), Posliekhoniyc (4036), Jlonianolf- 
Borisoglyebsk (0518), Bostoff (13,010), Bybin.- k (25,223), 
and Uglieh (9698). Several industrial villnges are more 
inqwtant than most of these towns. Tlie stand«u*d of 
education is relatively high, and in 1897 there ^^or( 1033 
1 lirimary schools attended by 30,750 bc^ys nml 11,420 
* girls. Yaroslavl belongs to the mainifacturirg region 
I of (.Central Bussia, but agriculture is still carried on every- 
where, even in tho manufacturing villa gCvS, Ihc domestic 
character of many industries permitting tho inhabitar.ts 
both to cultivate their fiehls and to work in small fai'tories. 
The iieasaiits and i»t‘asant communities hold 5,050,000 
acres, or about 57 per cent. (»f the tc.tal area, of which 
they have acrpiired nearly 1,000,(H)0 acres by ]»nrchaso 
since their emancipation ; 30 j er cent, is l:c1d l>y jirivato 
j persons, and 7 per cent, hy the Crown. 'He foiests still 
I cover 39 per cent, of the aggregate area, namely, 14,439,400 
acre.s. There Avero in 1900 1,109,000 ncus under cer<‘al 
croj>s, and the average yield in 1895-99 Ava.s : rye, 
4,531,000 cwt. ; wheat, 161,500 cavI. ; fats, 3,070,000 
c\A't. ; and liarley, 244,000 CAvt. ; also jiotnO es, 7,142,000 
cwt. Flax is widely ciiltival(‘d both for linseed (70,000 
I qr.s.)and fibre (200,000 cAvt.). Kitchen gardening is j.nr- 
siied on a large scale, and both fresh and drh d A(*getablesaro 
Avidely exported ; Ilostoft* enjoys a great rei-utatioii as the 
(•(Mitre of the trade. C’attle-breeding is of only less imjiort- 
ance than ngncultnre, and the cx]>ort; of jionllry is growing 
rapidly. Large numbers of the inliabitants find enqiloy- 
luent in a great A'aHcty of domestic trades (tlie making of 
hardware, locks, felt bools, The AveiiAii g of linen 

lias declined as a domestic industry, and though nearly 
0000 2 >ersoii 8 are stiu engaged in it, tlie yearly retun.s 
only amount to £11,000. Factories, however, haAe con- 
siderably develojied, and their animal turnover is about 
28,000,000 roubk^s. The ]»rinci]ial C8fa]>lishment.s are 
cotbm, flax, and woollen mills, floiir-inilhs, tobacco A\()iks, 
distilleries, breweries, cliicory Avorks, tanneries, candle 
Avorks, na]>htba refineries, chemical Avorks and match 
AATirks. The three great centres of trade are "I'liroslavl, 
Bybinsk, and Bostofl^ Avhere fairs arc held every a ear. 

YStrOSlSlVlp capital of tlie above government, .Mtualcd 
on tho iij)j>cr Volga, 173 niikis by'^ rail mutlii’ast cf 
JM()S(?ow, and conneeted ahso witli Vnlogda and Aiehungcl 
by a railway which has added comsiderably to its imjiort- 
aiice. Its educational institutions are above the aAoiagc, 

1 and include a liigh school Avitli a faculty ol laAV. It lias 
1 cottou-mills, flour-mills, tobacco factories, tte., A\ith an 
annual turnoA’er of nearly 15,000,000 roubles, and as the 
' chief iiiterincdiary in tlie trade of Mokcoav A\ith noilliern 
' Bussia, it is of very considerable commereial iiiqx^rtance. 
Population (1897), 70,010. 

Yasin. See GiLfJiT. 

YaJISy* Jassy. 

Yatesp Edmund Hodgraon (I83i-1804), 

English journalist and author, son of the actor Frederick 
Henry Yates (1797-1842), was born at Edinburgh, 3rd 
July 1831. Ho was educated at Highgate, and in 1847 
vras given a clerkship in the General Post Oliico, "with 
Avhich ho continued to be connected up to 1 872, lH?c<»ning in 
1802 head of the missing letter department. Ho married 
in 1853, and soon bogrin to write for tlie jircss, his father's 
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friendH being very useful in giving him a start in that 
direction. Charles Dickons IioJikmI him by making him 
dramatic critic to the Daily and a contributor to 

Household Wtyrds ; and lie wrote several farces which were 
acU'd betw^eoii 1857 and 18G0. In 1855 he had begun 
writing a column for tlit^ Illustrated Twies (under Heniy 
Vizotelly), headed “ IMio Lounger at the Clubs ” : this 
was the first attcnij>t at combining “smart” i)ersonal 
paragraplis with the ]»ctter class of journalism ; and in 
1858 Yates was made wlitor of a new pajicr called Toum 
Talh, whicli carried the innovation a sti'i) forward. His 
first number contained a laudatory article on Dickens, and 
the second a disparaging one on Thackeray, containing 
various personal r(‘fereiUM!s to private mattcTS. Thackeray, 
regarding this as a serious affront, brought the article 
before the committee <»f the Garrick (dul), of which 
he contended that Yates had made improper use, and 
the result was tliat Yates was ox])elled. Besides editing 
IVmple liar and Timhy'a Magazine, Yates during the 
*sixti(*s took to lecturing on social topics, and i>ublished 
several books, inchnling Ids best novel, Jilach (18(17); 
and under the heading of “Lo Flaneur” he continued in 
the JA >?’??//*// Star the sort of “personal column ” whicli 
he) ha<l inaugui'ated in the Illustrated Times, On his 
retirement from the Post Oila^e in 1872 ho went to America 
on a lecturing tour, aiid afterwards, as a special corresjuni- 
dont for the Xew Yorh Herald^ travelled through Kurope. 
But in 1S7I, with the hell) of E. Grenville Murray 
(1819-1881), who ')^as living in Paris, he established a 
now London wc^ekly. The IVorldy “a journal for men ami 
women,” which he edited hifnself, and witli which his 
memory is now chiefly connected. The paj)er at once 
became a success, and Yates bought out Grenville Murray 
and boeamo sole proprietor. The World was the first of 
the new type of “ 8oci<‘ty papers,” abounding in personal 
criticism and g )ssip : one of its features was tlie employ- 
ment of the first j)''*rson singular in its columns, a device 
by which the personal clement in this form of journalism 
was oinjdiasizcd. After Truth was starte<l in 1877 by 
Mr Henry Labouchero (who was one of Yates’s earliest 
contributors), the rivalry between the two weeklies was 
amusingly pointed by references in Tfu* World to what 
“ Henry ” saiil, and in Truth to the mistakes made by 
“Edmund.” In 1885 Yates, having Ixicn convicted of a 
libel in 1881 on Lord Lonsdale, had the uni»lcasant ex- 
I)orionce of being sent to ])rison at Holloway for seven 
wooks. In the same year ho published his Recollections 
and Experiences in two volumes. Ho continued to edit 
The Worlds but his liealth gradually gave way, and on 
20th !May 1891 lie died. Ho had been tho typical 
in tho literary world of the period, an ontortaiiiiiig writer 
and talker, with a talent for jiublicity of the modern tyi)C 
— de.\'<*loiwd, no doubt, from his theatrical parentage — 
which, tlinmgh his imitators, was destined to have con- 
siderable influence on journalism. 

Yatsauki called by the Shans Lawksawk, a 
state in the central division of the southern Shan States 
of Burma. It is bounded on the north by the state of 
Thibat\’, on the east by tho states of Laihka, Mong Kiing, 
and Mbng Nai ; on the south by the Yawnghwe and tho 
Myelat states of Pangtara and Maw Son ; and on the west 
by the district of Kyaukse, by Wngan and Maw states. 
Area, 2190 S(|uaro miles, with 285 villages. As a whole 
it is nnuintainous, with ranges running north and south. 
The main range has a general height of 5000 feet, with 
I^eaks, such as Loi Sampa, rising to 7840 feet. The middle 
and sfj^thern portions, however, consist of open rolling 
country, with an average height of 3500 feet. To the 
north the country falls away to the Nam Tu (Myitnge), 


where there are fine teak forests as well as here and 
there along tho Nam Lang and Nam Et, which with the* 
Zawgyi form the chief rivers of the state. Most of them 
disajjpear underground at intervals, which makes the 
extraction of timber impossible excei)t for local use. 

Tho i)opulation is estimated at no more than 15,000. The tribute 
jMiid by the sawbwa in 1S90 was Bs.12,000, which was only half the 
sum paid to tho kings of Burma. The inhabitants of the state are 
Hhans, Dauus, Taungthus, Taungyos, ami Palaungs. The Shans 
form onc-lmlf of the entire population, and the Danus three- 
quarters of the reniaiud»*r. (5otton blankets of a particular 
jMittorii, pottery, coarse T)ttj)er and lacquer ware, are the chief 
industries and exports. Lawksawk, the capital, in 21® 15' N. and 
90° 55' E., stands in bare undulating country, on the north bank 
of the Zawgvi, on a small weedy lake. The old brick walls and the 
moat are 1‘alling into decay. The position was fonncrly a very 
strong one. The chief at tho time of the annexation had been at 
war with i.he Ihinnese, but refused to submit to the British, and 
fled to Keng Hung, whore ho died some years aftenvards. The 
sawbwa chosen in 1887 belonged to another Shan ruling house. 
Ho died in 1900, and was succeeded by his son. 

YaUCOi a small city in the western part of the 
pronne^c of Ponco, Porto llico. It is tho centre of an 
extensive coffeo-prcxluciiig district, and is connected by 
rail with Ponco. Population (1899), 6108. 

Yazd, or Y"ezp, a jirovinco of Persia, bounded on the 
B. by Kerman, on the W. by Ears and IsfaHan, and on the 
N. and E. by tho central Persian deserts. It contains an 
area of about 20,000 square miles, but its iioimlalion 
barely exceeds 100,000, of whom about half inhabit the 
capital of the province. Its subdivisions arc' : (I) the city 
of Vazd and immediate environs ; (2) ArdakAn ; (3) Bafk; 
(1) Taft; (5) Kuhistan (Pfsh Kilh, IMian Kdli, Puslit 
Ki'ih, on the slopes and in the valleys of the Shir Kuh, a 
part of the great Central Bangc of Persia west of tho city 
of Y’azd, and rising to an elevation of 1 1,000 feet) ; and 
(0) Shahr i BAbek. The last is situated far south near 
Kerman, and sometimes is regarded as ]>art of that ])i*o- 
vinco. The revenues of Yazd, including customs (4 70,000 
krans), amount to 2,850,000 krans, or £57,000 a year. 

Yazdp or Y'kzi), a town in Persia, caj)ital of the above 
province, at an elevation of 4370 feet. Its populafion is 
45,000 to 50,000, including 1300 Zoroastrians and 2000 
Jews. About 5000 Zoroastrians live in twenty-two villages 
a few miles to the west, and have a number of fire-temj>ies. 
Four firc-tem]>lcs are kept uj) in the city. In 1879 tho 
Zoroastrian community of Y'azd, city and villages, num- 
bered 0480 souls, but as many subsi'quently emigrated, it 
was comj)uted in 1901 that the number in the district was 
about the sanic, or a little less. The grain produced in the 
district sufficing for only two or three months’ consump- 
tion, supplies have to be obtained from elsewhere, mostly 
from Kliorasan, and wheat and barley are in consequence 
genendly dearer than at other j>hices in Persia. About 
1000 looms manufacture nearly 2,000,000 yards of silk 
stuffs yearly. Much silk was grown in the district, but 
84,500 lb of raw silk were imported from GilAn. Gieat 
quantities of felts {niniads\ yellow cotton stviffs (a kind 
of nankeen), arc also manufactured, and much opium for 
homo con8umj)tion and export is pnxluced. The peo]!>le 
of Y'azd ajid surrounding districts are exempted from 
military service. A branch of the Iini)erial Bank of 
Persia was established- there in 1891. 

YOClAf a town of Spain, province of Murcia, on t]ie 
railway to Villona. It is in a mountainous, well-watered 
district, which produces much wheat, wine, oil, esparto 
grass, and fruit. The parish church is a large structure 
of Coriiltliian stylo. The square where the town liall 
stands has arcades all round. The streets are clean and 
regular, though it is an old town with many ruins. 
Population (1887), 17,706; (1897), 17,085. 
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ViKlO. See T6 ky0. i 

Y«lsk, a district town of Russia, nortliern Caucasia, 
in Yeisk Bay, in the north-east of the Sea of Azov, province 
of Kubail, 140 miles north-west of Ekaterinodar. Owing 
to its situation in a feHile region, its exports of corn, wool, 
and linseed are of some importance. Population (1897), 
20,706. 

Yellow Fever. — In the course of these volumes 
it has been sliowni that several of the most dreaded and 
destructive diseases have been elucidated and to a largii 
extent brought under control by modern science. (See 
Cholera, Malaria, Plaoue, Tijber(’ulosis, Typhoid 
Fever.) The latest to bcj added to the list is yellow 
fever. Recent evidence lcavi‘S no doubt that its eilicient 
cause has been discovered, and that prevention is practic- 
able. 

This disease is of strictly limited geographical distribu- 
tion, but of great importance wdthin tlic area of incidcmcc, 
and, consequently, to maritime Powers whose vessels 
frequent ]r)orts within that ar(;a. It is more or loss 
endemic in the tropical and subtro[)ical regions of Central 
and South America, in the West Indies, and in tropienl 
West Africa. It is not endemic in the Southern states i>f 
North Anieric%; but it appears there in epidemic form, 
and occasionally it has extended its rar.ge I'arlher to the 
north and the south. Criiat Britain and tlie Ibiited 
States, therefore, are both concerned in its prevention. 
The first step towards tliis was taken in iSvSl, when Dr 
Charh^s ITnlay, of Havana, pro]>ound(‘d the tlieory that 
mosquitoes wore the carriers of the inhx'tion ; but it was 
not until miarly twenty years later that the suggesti(.ii 
was followed uf) by systematic iinestigation and eventually 
established by the work of a commission aj)pointwl by the 
United States Army Department. Numerous theories 
had previously been brought forward, iu>tiibly that of a 
bacillus, namijd the havUlus icieroldes^ and deseril>ed by 
Sanarelli : it is now certain that this organism is n(»t the 
cause of yellcw fever. Other authorities held that the 
disease was spread by contagion, by miusiuata, or sonu* 
other of the vague agencies which have always been put 
forward in the absence of cxae.t knowledge, h inlay’s 
mos(puto theory remained in abeyance until attention 
w’as again drawui to it by the demonstration in recent 
years of the part played by these insects in the causation 
of otlier trojneal diseases. Then it was taken up and 
>vorkcd out experimeii billy w'itli brilliant results by Reed, 
Carroll, and others. The mosquito selected by hinlay 
w’as the ^tegoniyia fasciata, a black insect with silvery 
markings on the thorax, wdiich is exceedingly coininou in 
the endemic area. It frequents towns, and breeds in any 
stagnant water al)Out houses. Specimens were caught, 
fed upon yellow fever j)atient8, kei)t for a fortnight, and 
then allowed to bite susceptible persons csbiblished in a 
special camp with other 8uscej)tible jiersons as a control. 
Those bitten developed the fever, the others did not. 
The experiments were made in 1900, and their publication 
was followed by a vigorous campaign against mosquitoes 
in Havana iu the year 1901, based on the methods 
applied to the suppression of malaria, and carried ont 
under the direction of Major W. C. Gorgas of the Ignited 
States army, chief sanitary officer of Havana. The work 
vjas begun on 27 th February 1901. An order ivas issued 
that all receptacles containing water were to Ixj kept 
mosquito-proof ; sanitary inspectors vrere told off for each 
district to maintain a constant house-to-house inspection, 
and to treat all puddles, ike,, with oil ; receptacles 
to contain larvae ■were destroyed and their owners fined , 
breeding-grounds near the town ivcre treated by draining 
and oil; hospitals and houses containing yellow fe\er 
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patients were screened; infected and adjacent buildings 
were fumigated with pyrethrum powder. The results 
exceeded all expectation. There hod been 24 cases with 
7 deaths in January, and 8 cases with 6 deaths in 
February. The record of cases for the ensuing months 
up to February 1 902 was — March, 2 ; April, 2 ; May, 4 ; 
June, 0 ; July, 4 ; August, 6 ; September, 1 ; October, 0 ; 
November, 0; December, 0; January, 0, The cases in 
July and August were traced to infection introduced from 
a suburb, which was afterwards placed under control, 
when the disease wliolly ceased. An important point in 
the evidence is that the second half of the year is alwaya 
the period of greatest prevalence in Havana. 

'JVo criticisms may be made. One is that the dis- 
appearance of yellow fever may liave l)cen really due to 
the general sanitary measures carried out by the adminis- 
tration. On that head Major Gorgas’s rej)ort . (loth 
February 1902) states that in spite of the most energetic 
measures and a marked fall in the general death-rate, no 
iiiijiression was made on yellow fever ; on the contrary, it 
increased and became severely eindemic in 1900, with 
1244 cases and illO deaths. The second ]K)int is that 
the fever has similarly disapjKsared in other places with- 
out any mosquito campaign. The answer is that it dis- 
apixjars in parts where frost occurs in winter, and in 
comparatively small ]ilacc8 w'here immunity is estab- 
lished among the residents and fresh blood is not im- 
j»ortcd ; but it has never before disaj)i)earcd in Havana. 
The foregoing table of recorded deaths shows the 
remarkable change introduced in March 1901. It is a 
convincing proof of the correctness of the mosquiU> theory 
and of the efticacy of tlio pr(‘ventive measures described. 
I'ho experience encourages the hojKi tliat yellow fever may 
bo elfectually suppressed in the near future. It should 
bo added that tlio precise nature of the poison convoyed 
by tlie mosquitoes remained to be ascertained. Home 
authorities believe it to bo of a protozoal nature like 
the malarial parasite (see Malaria), but u^) to 1902 they 
had not demonstrated it. Dr Durham, who carried out 
a sptMual investigation for the Dritish Hchool of Tropical 
Medicine, believes it to bo bacterial, (a, hl.) 

Yellow River. See Hwano Ho, 

Yemen. See Arabia. 

Yenleeieki a province of Asiatic Russia, eastern 
Siberia, in the General-Governorship of Irkutsk, bounded 
on the N. by the Arctic Ocean, on the W. by Tomsk, on 
the E. and N.W. by Irkutsk and Yakutsk, and on the S. 
by Mongolia. It has an area of 987,189 square miles, 
and its j»opiilation, which was 458,570 in 1890, in 1897 
nnmlxTod 559,902 (domiciled only), of whom 268,347 
were women, and 59,005 lived in towns. The jK)pulation 
is almost entirely Russian, there being only some 11,000 
Tatars, 2750 Tungus, and a few Germans and Jews. The 
province is divided into five districts, the chief towns of 
w'hich are Krasnoyarsk (26,000), Achinsk (6714), Kansk 
(7504), Minusinsk (10,255), and Yeniseisk, and there is 
one divisioTv [otdf/el) of Turukhansk and one new district, 
Usinsk, including the southern gold-mining region. The 
slaudaitl of cduoition is low ; in 1898 there were only 
237 primary schools, attended by 6570 boys and 3000 
girls. Agriculture is the chief occiqiation of the Russians, 
and is especially flourishing in the southern part of the 
j»rovince, in the district of Minusinsk. No less than 

1,117,000 acres are under crops, and the average yield 
in 1895-99 was: rye, 2,351,000 cwt. ; wheat, 1,541,000 
cwt. ; oats, 1,528,000 cwt. ; and Ixirloy, 207,000 cwt. ; 
also ijojatoos, 866,000 cwt. Cattle-breeding is very 
extensively carried on, and there are in the province, 
though the estimates are much too small, 402,000 horses, 


272.000 horned cattle, 638,500 sheep, about 70,000^ 
reindeer, and 92,000 pigs. Fishing, especially on the 
lower Yenisei, is of great importance, yielding the 
inhabitants their chief supply of fof;d. In 1825 sables 
were killed to the amount of 3000 pieces a year, but 
there are now none to be found, and the hunters obtain 
chiefly squirrels, foxes, Arctic foxes, and bears. Min- 
ing has been on the decline for many years. In 
the ’fifties from 13,000 to 16,400 kilogrammes of gold 
were obtained annually in the districts of northern and 
southern Yeniseisk, but in 1897 only 3395 kilogrammes 
were extracted. The province is extremely rich in iron 
ores, but the iron industry is in its infancy, and only 

44.000 cwt. of j)ig iron and 38,000 cwt. of iron were 
obtained in 1897. Salt is extracted to the amount of 

43.000 cwt. a year, ns well as some Ei)som salts. Cojil has 

been found on the lower Tunguska, near the mouth of the 
Yenisei, and in many jJaces in the south of the province. 
Silver, copper, lead, brown coal, rock-sjilt, grnplnte, and 
mica are all found in large quantities, but are not yet 
regularly mined. In 1898 factories employed only 2320 
workers; there are several distilleries, and iron-works 
have Ixien established on the Abakan. The province 
is now crossed from west to east by the ^Siberian Rail- 
way, and considerable efforts have been made to 
establish regular steamer communication between the 
mouth of the Yenisei and w'ostcrn Euroi)e. Hydro- 
graphical surveys have been carried out, and a wcll- 
])roioctcd bay has been discovered in tlic estuary of the 
Yenisei. Hinco 1890, indeed, \\ith the cxeej)ti()n of a 
single summer, European steamers have reached the 
mouth of the Yenisei, imjx)rting all sorts of ])rovision8 
and machinery for the gold-mines. The Yenisei is navi- 
gated by ten steamers, and efforts have Ik'Ou made to 
clear the rajiids of the Angara, so as to bring Lake Baikal 
into steamer communication v itb the Yenisei. Owing to 
the shallowness of the small tributaries of the Yenisei, the 
canal connecting the Yenisei with the Ob has not yet 
proved as serviceable as was exi)cctcd. (p. a. k.) 

Yenisoiski a district town of the above province, 
on the riglit bank of the Ycinsci, 200 miles north-north- 
west of Krasnoyarsk, with whicli it lias regular com- 
munication by steamer. It is tlio centre of the north 
Yeniseisk gold-mining region, and has a jmblic library, 
a good natural history and archaeological museum, and 
more than the usual number of schools. Fojiulation 
(1897), 11,539. 

Yeola» a town of British India, in the Nasik district 
of Bombay, on the chord line of the Great Indian Pen- 
insula Railway, 1 8 miles from Manmar junction. There 
are important manufactures of silk cloth and thread, and 
of gold and silver wire. Population (1881), 17,685; 
(1891), 18,861. 

Yaovilp a parish, municipal borough, and market 
town in the southern parliamentary division of Somerset- 
shire, England, on the Yeo, 22 miles south of Wells by 
rail. M odern erections are Established and R oman Catholic 
churches, and a Masonic hall. A foundry and motor-car 
and bicycle works lia^^e been established. Area, 699 acres. 
Population (1881), 8479; (1891), 9648; (1901), 9838. 

Yesd. See Yazd. , 

YexOp or Ezo, the most norUierly of the five principal 
islands forming the Japanese empire, the five being Yezo, 
Nippon, Shikoku, Kiushiu, and Formosa. It is situated 
between 45'’ 30' to 41* 21' N. and 146* T to 139“ 11' R ; 
its coast line measures 1423*32 miles, and it has an area 
of 30,148*41 square miles. On the north it is separated 
from Saghalicn by Soya Strait (La Pvrouse), and on the 
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south from Nippon by Tsugaru Strait. Its northern shores 
are washed by the Sea of Okhotsk, its southern and 
eastern by the Pacific Ocean, and its western by the Sea 
of Japan. 

Orography,~~-T\ie highest mountain in the island is Ishikari- 
dake (6966 feet), and the next in importance is Tokachi-yama 
(6541 feet). Yubari-dako in Isliikari has a height of 6508 feet, and 
in the province of Kushiro are O-akan-dake (4-170 feet) and Ale- 
akan-dako (4600 feet). Dr Htdn’s investigations led him to state 
that Tokachi-dako forms a 8i)ecie8 of central elevation whence 
most of the princiiwil rivers ilow towaids the sea, and that the 
mountain system is a continuation, on the western side, of tlie 
Saghalien rau^, and on the eastern of the Kuriles range ; the 
former consisting of granite and old schists, the latter chiefly of 
volcanic formations. Near Hakodate are two conspicuous vuleanio 
p(tak8, Komaga-take (3860 feet) and Tokatsu dake (3800 feet) ; and 
24 miles from Kushiro (by rail) is a volcano called Atosa-nohori, or 
Iwo-zau (sulphur mountain), whence great quantities of first-rate 
sulphur are exported to the IJnited States. Mention must also be 
made of Rishiri-iima, an islet on the extreme north-west of Yezo, 
which has a peak of the same name rising to a height of nearly 
6000 feet. 

Jtivers . — Yezo boasts the larg^t river in the JajMincso empire, 
namely, the Ishikari-gawa, whicli has not been iwcurately sur- 
veyed, but is believed to measure, over 400 miles. Its otlicr large 
rivers are the Teshio-gaAva (192 miles), the Tokochi-gawa (120 
miles), the Slnribcshi-gawa (88 miles), the Kushiro-gawa (81 miles), 
the Toshibetsu-gawa (64 miles), and the Yubetsu-gawa (64 miles). 
The valley of the^hikari is believed to be the most fertile. i»art of 
the island ; the Tokachi is navigable to a point 60 miles Irotn 
its mouth, but the Teshio has a bar which rendera its approach 
cxtrtmicly difficult. A peculiarity of several of the rivers is that, 
on approaching tlie sca-shore, they run mrallel te it for some dis- 
tance before finding an exit. I nose, flowing to the soutli coast 
take, in this way, a westerly direction, tho.8e flowing to the east 
coast, a northerly direction. This phenomenon is attnlmied to the 
fact that the prevailing wnrids set uj) the sand so as to deflect the 
rivers from their straiglit course. Nearly all these rivers abound 
w’ith salmon, the most remarkable in that respect — though a com- 
pirativcly small river — being the Nishibeisu-gawa, which yields 
an average of over two thousand tons of fish annually. 

Lakes, — There arc no large lakes, the most extensive — Toya, 
Shikotau, and Kushiro —not liaving a cireunifcrcnce of more than 
30 miles. Lagoons, however, are hot uncommon. The largest of 
these — Sanima-ko in Kitami — is some, 17 miles long by 7 wide,. 
It abounds with oysters nearly as huge, ns those for which the 
much smaller lagoon at Akkeshi is famous, the molluscs measuring 
about 18 inches in length. 

Climate. — The climate differs markedly from that of the main 
island of Japan, resembling ratlicr the climate of the Hritish Isles, 
though the winter is longer and more severe, and the atmosphere 
in the warm season contains a greater <|Ufuititv of moisture. 
Dui'ing five months the country is under snow, its depth averaging 
about two feet in the regions along the southern coast, and more 
than six feet in the northern and western regions. An ice-drift, 
setting from the north and working southwards as far as the 
vicinity of Nemuro, effectually 8t.o[is all soa-trade on the cast coast 
during January, Fcbniary, and Marf?h, though the west coast is 
protected by the wann current of the Kuro-sliiwo against this 
inconvenience. Fogs prevail along the east eo«ist during the 
Slimmer months, and it is not uncommon to find a damp, chilly 
Atmosphere near the sea in Joly, wdicreas, a mile inland, the 
thermometer stands at 80” or F. in the shade, and magnolia 
trees arc in full blossom. 

Zoology . — ^IVugaru Strait has been shown by the late Captain 
Blakiston, R.A., to form a line of zoological division.^ Pheasants 
and monkeys arc not found on the Yezo side of this line, thougli 
they abound on the island of Nippon, and, on the other hand, 
Yezo has grouse and solitary snipe Avhich do not exist in Nip|H>ii. 
The Yezo bear, too, is of a distinct species, and the island lias an 
abundance of singing birds wdiich arc conspicuous by their absenee 
southwards of the strait. There are also notable dilfei'enees in the 
flora, the trees and flowers of Yezo resembling those of the British 
Isles rather than those of Japan. 

PopulatUm . — The island seems to have been originally peopled 
by a somi-barbarous race of pit-dwellers, whose modern representa- 
tiAjps are to be found in the Kurilsky or their ncighboura of Kam- 
chatka and Saghalien. Those autochthons Avere driven out liy the 
Ainu, and the latter, in their tum, succumbed to the Japanese. 
The population of Yezo is 606,742, of whom 17,573 are Ainu. 
There is a steadily growing hut not large emigration from Japan 
proper to Yezo. The actued number of immigrants increased from 
14,512 in 1890 to 52,248 in 1898. The poimhition at present lieiiig 
only 20T per square mile, whereas even Tsushima and the Ogasa- 
wara island have populations of 144*9 and 168*4 pjer square mile 
Tespectively, Yezo still oflers large opportunities for immigration. 
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Divisions and Tomtm.— Y ezo is divided into ten provinces, the 
names of which, commencing from the soulli, are Oshima, Shiri- 
bcshi, Ishikari, Teshio, Kitami, Iburi, Hidaka, Tokachi, Kushiro, 
and Nemuro. Of these Oshinia, Shiriheshi, and Shikari are by far 
the most ini|»ortaiit. There are onlv three towns having a jtopula- 
turn of over 20,000, namely, HakoJate (50,314), Sapporo (46,147), 
and Otaru (34,686). Other towns of importaii(‘e arc Fukuyama 
(formerly called Matsiimaye), the scat of governincut in feudal 
days, Lsashi, Momhetau, Oiwakc, Tomakoniai, I’irntori (the chief 
Amu settlement), Mnroran, Kushiro, Akkeshi, Nemuro, TIorobetsu, 
lunokawa, AlMishiri, and Mashiki. VunokaAi’a, 4J miles from 
Hakodate, is much^ fivqueiitcd for the sake of its liot s})riiigs ; 
Oiwake is the junction of the main line of raihvay with the branch 
to thcYuhari collicricH ; Kushiro is a S|)eeiAl poit of exjiort for coal 
and sulphur ; Akkeshi is cch'hratcd for its oysters, there being large 
reefs entirely conqtoscd of them. 

^ Judustries and ProduetH . — Marine products eoustitiite the prin- 
cijMil wealth of Yezo. (Jreat quantities of salmon, sardines, and 
cod-fish arc taken. The salmon are salted for C'Xp()rt to Nipjion 
and other parts^ of Ja]tan ; the sardines are shi]t]ii'd aAvny to bo 
used as an agrieultiiiiil fertilizer, their A'aliv for that i»ur]»oso 
varying fi-otn £2 to £5 i»er ton; and the eod-fish serve for the 
inamifiicture of oil. An iminense crop of edible sen-AA'ced is also 
giihercd and sent to Cliinese markets as well as to Ja])aneBC. 
This hmhi, as it is called, sometimes readies a length of 90 feet 
and a widtli of 6 inches. The herring fishei v, too, is a source of 
wealth, and the canning of Akkeshi oyst( r.s "as avcH bn of salmon 
gives employment to many hands. Vast tracts are covered AA’ith a 
luxuriant growth of ash, oak, elm, birdi, do stunt, and lane, but 
owing to (Titficultics of carriage, this sup]ily of timber has not yet 
been much utilized. One of the earliest m ts of the Mriji Oovrni- 
merit AA’as te organize, a eolonization deiiartnunt for the ])Uri) 08 e 
of dcA'^cloping the resources of Yezo aim eneomuging Japanese to 
emigrate thither. Free grants of agiicultimil land aa tie made, roads 
AA'crc eonstnieted, model fanns established, beet sugar fact ories and 
saw-inillB ojiened, horsi‘-hreeding undertaken, fon^ign fiuit- trees 

S lanted, ana raihA*ays laid. The outlays ineuind ou ihcso aeeounts 
id not immediately liear fruit, and are sometime.*' thoughtlessly 
described as wasted. But they aecomidished their ol'jeet, I’or they 
attracted large mimhers of settlers, i Airing reet nt }tuJs attention 
lia.-s been attracted to the mineral resouiees of ^’e/o. Coal of fair 
quality is ahumlant, and a railway has been built for its eniriagc ; 
an ajiparently inexhaustible siqiply of suljdmr is obtained from a 
motinUun near Kushiro bake, AVlienee it is carried to the sea coast 
by rail and river ; peb oleum seems likely to juiy exploiters, and in 
1899 gold Avas discovered at Usutaunai, I’ankaniii, and other places 
along the PorojMitse riA'cr, near Esaslii in Kitami province. 

Cmnmunieat'imis . — The lacts are feAV and in baa oiiler, but, there 
is a railway whiidi, sotting out from Otani, on the west coast, runs, 
vid Sapporo and lAA'amizuAvu, to Mororan on the south coast, a 
distance of 133^ miles, Aiitli hranehcH bdin lAianiizawa, eastwards 
to Tloronai ami Ikusliiimbetsii, and nortliAA-ards to Shihrtsu, and 
from Oiwake north-east to the Yuban eoal-niinoa. In districts 
beyond the railway route, travelling is done on horsehaek, there 
being an ahuiidant su]>ply of iMinics. There is good coabtwise 
eommunicatioii by steamer. 

Defence . — Until recent years the defence of Yezo depended on 
a local militia called tfOiden-hei^ but in tlie jtrograTninr of arma- 
ments expansion drafted in 1896, after the Avar with Uhina, 8apfK)it> 
appeared as the, headquarters of a new ilivison, the seAentli, iioav 
fully organized. 

liislory.— Yezo AA’as not brought under Jn]'nii’s i fleet iAe eontrol 
until mediseval limes. In 1001 the island A\as granted in fief to 
Matsunmye Voshihiro, avIiohc ancestor had ovi rniii it, and from 
the close of the 18th eeiitnry, the castiTii i»ait wa.-. governed by 
officials sent by the shogun in Kdo, aaIiosc atteiilion had been 
attracted thither by Knssian IresjiaHsers. In 1871 the, task of 
dcATloping its resources and mlministering its affairs Avas entrusted 
to a sjMMjial bureau, A\iiieh emjiloyed American agrieiilturists' to 
assist the Avork and Ameiieun eiigiiu'crs to constnn t loiuls uml 
railways; but in 1881 tliis bureau Avas abolislied, ami the (iovern- 
meiit abandoned to jirivate liamls the various enbi] irises it had 
inauguratefi. Yezo is not yet included in the general political 
system of the Jai)aiiese empire. It lias no hn ul assemblies, nor 
floes it semi repnwntativi s to the Diet, its alfaiis being adminis- 
tered Aidiolly by officials siul from Tdky«\ 

YohehOWf or YrciTOAV, a city in the ]»roviiiec of 
Hunan, China, situated at the outlet of Tnngting Jiiike on 
the right bank of the Yangtso. It was d<‘elared open to 
fort*ign trade in 1899, in pursuance of a i>roniise nmde to the 
British Government. The actual settlement, however, is not 
at Yolicliow itself, but at a small village named Chir^lingki, 
bi miles below Yohehow and half a mile from the Yangtse. 
The object of selecting this site was its jiroximity to the 
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great river, whicli it was supposed would induce the regular 
river steamers to make it a port of call. The imi»ortanco of 
Yohehow is that it is the only o])cn port in the province of 
Hunan, a province which liad been extremely hostile to 
the advent of foreign trade, while at the same time its 
trading ca|Mibilities ^vere known to l>e very considerable. 
From Yohehow tlie large cities of Changsha and Ohangteh 
are accessible for steam vessels drawing up to four or five 
feet of water by means of Tungting Lake and its affluents, 
the Siang and Yuen rivers. Changsha, the cajiital of the 
Hunan j»rovince, has a pojmlation of 300,000. Changteh, 
a short distance up the Yuen river, is a place of great 
tnide, with an enormous junk traffic and a iK>i)ulation 
estimated by Captain Ilarton at 500,000. 

Yola. See Nigeuia. 

Yonffe, Charlotte Mary (1823-1901), Eng. 

lish novelist and writer on religious and educational sub- 
jects, daughter of AVilliam Crawley Yongo, 52nd lUigimcnt, 
and Frances Maiy Bargus, was born 11th August 1823 
at Otterbourne, Hants. She was educated by her parents, 
and from them inherited much of the religious feeling and 
High Church sympathy which coloured her W'ork, She 
resided at Otterbourne all her life, and was one of the 
most prolific writers of the Victorian era. In 1841 she 
publislied no fewer than five works of fiction, including 
The Clever Woman of the Family, Dynevor Terrace, and 
The Trial ; and after that she was th(» author of about 
120 volumes, including novels, tales, school manuals, and 
biogra[»hics. Her first conspicuous success was attained 
with llie Heir of Baddy ffe (1853), which enjoyed an 
enormous vogue. The Damj Chain (1856) continued 
the success; and among her other jiojnilar books may be 
mentioned Ilvartmuc (1854), The Young Ste}wwtlier 
(1861), and The Dove in the Eagle* b Ned (1866). In 
more senious fi(*lds of literature she jniblished lAtnd- 
mnrh of Jiutory (three scries, 1852-57), J/istory of 
Chridian Names (1863), Cameos of English History 
(1868), Life of Bishop Fatieson (1874), English Church 
History for Use in t^ehools (1883), and many others. She 
also edited various educational works, and was for more 
than thirty years editor of The Monildy Paclcet, She 
died at ()ite;*lM)urne, on 24th Harch 1901. The fault of 
Miss Yonge’s work lies on the other side of its doininHiit 
quality ; she Avas essentially earnest, and her earnestne.ss 
led her at times into did I di<lacticism. Her books are 
mainly suited to young girls, among Avhom they Iiha'c 
exorcised a Ai idc and AAdiolcsomo influence. The sinctirity 
of her ]>iety has been often proved in generous practice. 
It is .said that the money realized by the early wiles of 
The Daisy Cfaiin was given to the building of a mis.sionary 
rollcg('. at Auckland, N.Z., while a large ])ortion of the 
proceeds of The Heir of Bmlclyffe Avas devoted to the 
missionary schooner The Southern Cross, Few WTiters 
have done so much to mould the mind of the “English 
girl, divine, dmnure,” and the standards of gentleness and 
grace which she maintained have been of abiding value to 
her generation. (a. Wa.) 

YonkorSi a city of We.stchcster county, Ncav Y'ork, 
IT.S.A. It is situated in 40” 56' N. and 73” 54' W., on 
high ground on the east Uink of the Hudson river, op- 
jiosite the l*alisades, adjoining New York on the north. 
It is a residence suburb of New York, and is connected 
Avith it by the Now York Central and Hudson iliver, and 
the New York and Putnam railways. Its site is hilly, 
rising from the river in terraces, and its plan is irregular. It 
has a good water-supply and seAverage. It contains many 
beauti^il rud exjKsnsive residences built on the terraces, 
which afford fine views of the river and the Palisades. It 
has considerable importance as a manufacturing city. In 


1900 it contained 387 manufacturing establishments, with 
a total capital of $13,097,205. They employed 861flf 
hands, and the product had a value of $19,580,324. The 
principal items were carpets, hats and caps, foundry and 
machine-shop products, and silk and silk goods. In 1900 
the assessed valuation of real and personal property was 
$38,211,230, the net debt Avas $3,375,224, and the rate 
of taxation Avas $23.93 per $1000, Population (1890), 
32,033; (1900), 47,931, of whom 14,634 were foreign- 
born and 1005 negroes. 

Yonnei a dejmrtmcnt of central France, watered by 
the river naming it. 

Area, 2804 square miles. From 855,864 inhabitants in 1886 the 
population in 1901 had declined to 816,047. The births in 1809 
were 5125, of which 836 were illegitimate ; deaths, 6057 ; man'iages, 
2124. The schools in 1896 numbered 949, with 50,000 pupils, less 
than 1} per cent, of the population being illiterate. Out of 
1,729,000 acres of land under cultivation in 1896, 1,101,620 acres 
were arable and 83,980 acres were under vines. Woods and forests 
covered a surface of more than 820,000 acres. Tlic wheat reaped in 
1899 was valued at £1,486,000 ; r 3 ’e, £88,000 ; barley, £106,000 ; 
oats, £620,000 ; potatoes, £201,000 ; mangold-wurzei, £272,000 \ 
green crop (trefoil, luoern, and sainfoin), £521,000; beetroot, 
£28,300 ; vines, £408,000 ; cidcr-ajqdes, £67,100. The live-stock 
in 1899 comprised 47,070 horses, 6170 asses, 151,380 cattle, 298,850 
sheep, 31,290 ])ig8, and 4890 gnats. The production in milk (1899) 
was valued at £711, 000. In 1898, 73 metric tons tf lignite were cut. 
A great deal of building stone was quarried. There was a mediocre 
])roduction of work in metals. In 1808 there were distilled 22,100 
gallons of alcohol. There are thriving sugar refuicries, glass- 
works, and saw-yards. Auxerre, the capital, had (1901) 18,901 
inhabitants. 

York, a north-eastern county of England, by far tho 
largest in extent, but second to Lancashire in population, 
bounded on the N. by 14urham, on tho E. by tlio North 
Sea, on the S. by Lincoln, Nottingham, and Derby, on 
the S.W. by Cheshire, and on tlie W. by Lancashire and 
Westmorland. 

Area and Population , — The county is divided into East, North, 
and West Hidings (properly Thriding, from Icelandic thriding^ 
a third i)art, the loss of the th being probably due to the wrong 
division of tho compounds East-thriding, West-thriding). The 
total area of the ancient county is 8,882,848 acres, or 6067 square 
miles, of which 749,513 arc in tho East Riding, 1,361,405 in the 
North Riding, 1,768,279 in tho West Riding, and 8591 in tho city 
of York. The following table gives tho population of the ancient 
county and its subdivisions iii 1881, 1891, and 1901 ; — 


Year. 

Knst 

Ruling. 

North 

Riding. 

Wost 

Rilling. 

City of 
York. 

Yorkshire. 

1881 

1891 

1901 

309,408 

341,516 

367,319 

340,687 

360,383 

393,143 

2,174,737 

2,430,895 

2,746,867 

61,789 

67,004 

77,793 

2,886,621 

8,208,828 

3,686,122 


Males in 1891 numbered 1,568,843, and females 1,639,985. In 
1901 the number of pemons per square mile was 599, and of 
acres to a person 1*08, tho proportions in the East Riding being 
314 and 2*04, in the North Riding 185 and 3*46, in the West 
Riding 994 and 0*04, and in tho city of York 14,144 and *04. 
The area of the administrative county of the East Riding (in- 
cluding the county borough of Kingston-upon-Hull) iii 1891 was 
750,053 acres, with a population of 341,560 ; of the North Riding 
(including the county borough of Middlesbrouf(h), 1,860,925 acres, 
with a |>opulation of 860,860 ; of the West Riding (including the 
county boroughs of Bradford, Halifax, Huddersfield, Leeds, and 
SliciBold), 1,773,782 acres, with a population of 2,444,931 ; of the 
city of York, 3591 acres, with a pomilation of 67,004, the total 
area of the administrative counties ocing 3,888,851 acres, with a 
population of 3,213,864.. Since 1891, however, various changes 
nave been made in the administrative areas : in 1898 port of the 
contribiitary place of Clifton in tlie North Riding was transferred 
to tho city of York ; and in 1896 the part of the township of 
Liiitho^ in the borough of Stockton was transferred from the 
North Riding to Durham, and tho part of the parish of Walling- 
wells in the West Riding was transferred to Nottingham, while 
the part of tho parish of Auckley in Nottingham was transferred 
to the West Hiding, the parts of the imrishes of Humberton and 
Milby in the West Riding, and four detached parts of the parish 
of Nun wick with Howgrave, from the West Riding to the Worth 
Riding, a detached part of the township of Enedlington from the 
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East Hiding to tho W(^Rt Riding, and the parts of the parishes of 
Lower Dunsforth and Upper Umisforth with Rrauton Green, from 
tlie North Riding to the west Riding. Excluding comity boronglhs 
tlie populations of the new administrative divisions in 1901 were 
as follows: — East Riding, 145,194; North Hiding, 285,671 ; and 
West Ridinir, 1,460,861. The ai’ea of the registration county of 
the East Riding (including the city of Yoik) is 692,99.5 acres, 

•Li. - in 1Q01 rsf AKA OVi • .-.r fix. 'V/.i.fli Pi.li.x* 



East Riding the iiercentage of inoroaso between 1881 and 1891 
was 10 ‘41 ; in tho North Killing, .5*96 ; and in the West Riding, 
12*12, the <‘orrcspt>nding increases for the ])criod between 1891 
and 1901 l»eing 8*9, 9*9, and 12*6 per cent., and for the whole 
county 11*7 per cent. The excess of births over deaths in tho 
whole regis tuition area of Yorkshire Indwccn 1881 and 1891 w’os 
887,664, and the increase in resident population was 324,080. Tho 
following table gives the numbiMs of marriages, births, and deaths, 
with the number of illegitimate births, in Yorkshire and the several 
Ridings for 1880, 1890, and 1898 



Marriage.s. 

Births. 


Deaths. 

. . 

I lli'gltlinate Births. 

1$80. 1 im. 

1808. 

IcSSO. 

isoo. 

1898. 

18R0. 

1800. 

189.S. 

1880. 

1800. 

ISOS. 

East Riding . 

2,844 j 8.] .-14 

.8.7r.o 

12,482 

12,100 

18,407 

7.056 

7.C0G 

7,.RS2 

OsO 

050 

724 

North Riding 

2,212 2,778 

2,005 

11,445 

10,939 

10,00.5 

0,lVJ4 

0,511 

0,0*J8 

073 

04.5 

010 

West Riding. 

10, CGI 20,820 

23,US3 

77,457 

74,549 

70,807 

411,704 

1.1,017 

40,131 

8.S.S0 

8475 

8554 

Yorkshire 

21,717 1 20, *261 

20,744 

101,844 

97,594 

ia:i,7f)o 

o 

05,S54 

08,041 

" ' ' 1 

5218 1 

4770 

4S07 


The number of marriages in the East Riding in 1899 was .3730, 
of births 13,670, and of deaths 7851 ; of marriages in the North 
Riding 3048, of births 11,021, and of deaths 6882 ; of marriages in 
tho West Riding 23,572, of births 79,837, and of deaths 49,704. 


The following table gives the m.'irringo-, birth-, and death-rates 
per thousninl of the ]»opulution in the East, North, and West 
Ridings, with the pereentage of illegitimate birtlis, for a scries of 
years : — 





E.a.st Riding. 




North Riding. 




W’rst Riding. 




1870-79. 

1880. 

1.SS0-S9. 

1800. 18.S.S-07. 

189S. 

1870-79. 

1880. 

1880-80. 

1800. 

1S8.8-97. 

ISOs. 

ISTO To. 

1880. 

18SO-80. 

l.SOO, 

ISS8-07. 

1898. 

Miirriago-rate . 

Birth-rate 

Death-rate 

18-8 

H5-5 

^21-5 

15 8 
80-0 
21*8 

1.5 *8 
IW‘2 
10*7 

ir. o ! 10*1 
80*5 1 81 -.8 
19*4 1 18'S 

17*5 

ju*:t 

18*4 

iri*:t 

80*5 

20*1 

18*4 

34*7 

20*0 

13*8 

33*7 

18*3 

15 7 
81 0 
1S*.5 

14*1 

80*1 

17-7 

l.*)*8 

•J0*0 

1S*0 

17*7 

8h*7 

23 8 

3.5 -r. 
215 

1.5-4 

82-9 

20*1 

10-0 
:io .^1 
21*1 

10*1 

1 80*7 
10*3 

17*3 

20-8 

18*4 

Forcentage of 
illegitimacy . 

6-2 

5 0 

5*8 

5*4 ! 5*4 

.'.*4 

7*0 

5*9 

0*0 

5*9 

.ce j 

5*7 

:>*2 

5*0 

f.*l 

4-7 

1 4 ■*'* 

“*1 


A striking feature is the diminution in both the birth* and death- 
rates. In 1891 there were in the county 21,3S7 native.', of Scotland, 
43,098 natives of Ireland, and 15,755 forcigiier.s. 

Constitution and Govern'twut . — Each ot the three Ridings 
for most purposes, a distinct county ; but there is one shorill 
for the whole countv. 3'lio muniei])al boroughs of llradiord, 
Halifax, Hiiddersfiidd, Kiiigstoii-unou-llull, Leeds, Muldles- 
hrougli, Shemdd, and tho city of York, are county boroughs. 
The Ea!?t Riding coiitiiims live municipal boroughs: Reverley 
(13,185), Bridlington (12,173), lledon (1010), Kingston-ui»on-lIull 
(240,018), and York (77,793). Us urban districts are (Vittingham, 
<3752), Filey (3004), Great Dridield (5766), Hcssle (37.54), Hornsea 
<2381), Norton (3842), PookUngtou (2463), and WithcriiHea (1439). 
TheNorth Riding contains four nnmicipul borougbs ; Middlesbrough 
(91,317), Richmond (3836), Scarborough (38,160), and 
on-Tees h 6,053). The following arc urban di.strict.s : Easton (11, 18*2). 
(luisborough (6645), llindcrwell (1937), Kirkliiigton-cum-Upslaiid 
(25.5), Loftus (6608), lilalton (4758), Northallerton 
(9477), Pickering (3491), Hedcar (7065), Saltlmim-by-thc-hca (2w8 , 
Skelton and Brottoii (13,239), South Bank in Normanby (9015), 
and Whitby (11,748). ^'lie West Biding contains the ^o\\omivr 
municipal boroughs: Barnsley (41,083), 

(279,809), Brighouse (21,735), Dewsbury (28,050) Doncaster 
(28,924),^ Halifax (104,933,), llarrogale (2VU4), lludib^ 
(95,008), Keighley (41,565), Leeds (428, 9o3), Moiley 
Uset (12,886)t Pontefract (13,422), Pudscy (14,90/), 
llotherham (.54,348), Sheffield (380,71/), rodiiiordeii (i.>,4l9), and 
Wakefield (41,544). The urban districts arc too nuiiicroiis tor 
complete mention, but tho following is n 
population of over 10,000: Binglcy (18,4 18), 
fclUheaton (12..523), Ellaml (10,412) 

(16.676), na«a,worth (14,157). 


31st August 1S99 was 2098, of which C92 were bourd and M06 
voluntary schools, the latter iiicluiiing 1112 Niitiomil Chuuh of 
England schools, 76 Wc.slcyan, 107 Koimiii Calliolic, ami 111 
“British and other.” The average attcndaiico at hoard schools 
wa.s 279,.50:3, and at voluntary schools 238,4.58. The total scliool 
board receipts of the united county borouglis for tho } ear ended 
*29Ui September l.'*99 were over A’S08,708. Their income under tho 
MVehnical Instruction Act wa.s £3080, and Unit under the Agri- 
cultural Rates Act over £1621. Excluding the, county horoughs, 
the total school hoard receipts of the East Ritling were over £14,373, 
of the North Riding £70,793, and of the West Ruling over £160,672. 
In the East Riding Uicrewas no iueome. under the Technical In- 
struction Act, and that under the Agiicultnral Kates A« t was over 
£1469; in the North Riding tho two several incomes weio over 
£214 and over £2126, and in tho West Riding over £3844 and 

JarkiiUurv . — Nearly seven-eighths of tho total area of the East 
Ridim' is under cultivation, but of tho North and W est llioings only 
about two-lhinls. W heat is largely grown in all tho Rijling.s- in 
theEa^tand West Hidings uc.eu].yiiig about two-sevetitlis liMho 
corn crop acreage, and in the North Riding about one-.sixth. Oats 
arc now tho prineiiKil corn cro]*, barley holding an inlermcdiato 
T*osition. Uf llic green cro]) aciuage, the bulk i.s di-iotcd to turnips 
and swedes; but in the We.«-t Biding about on.- loiirlh is usimllv 
under ]K»tat<>es, in the East Riding nl»»ut one-iiinl )i, and in tlie Noilh 
Killing about ouc-scveiitli. In tin* Hat East L'lding on v a MUit 2000 
aeres are iii liill pastuic, but in tho North Biding^ahout 31.5 000 
ami in the West Riding about 216,000. Boll, the Nnril. and W est 
Ridings are well wooded, hut in tlie East Riding Iho acie.ige und t 
woods is only about 1 7,o00. The rollovving table gives the acreages 
of the largii* miiiii divisions of tlio cultivated aic.i lu tho seveial 
Rulings at intervals fi oiii 1 S85 ; — ^ 



Wombwell (13,252), and Worsborough (10,365). Tlio ^ 

county of York contains 1135 ecclo-siastical parishes and distrmt.s 
and parts of 13 others; it is situated parUy in the dio/TSca of 
Durham, Lincoln, Manchester, Ripoii, boiitlnvcll, M ukehcld, ami 

Y ork • • 

Hdncaiion^^UodH and Sheffield arc tho scats of university 
colleges. In connexion w'ith both there arc dav training coltege.s 
for 8choolmaster.s and schoolmiatrc^sos ; at \ork th.-ro w ij 
r^idcntial training college (diocesan) lor schoolmasters, amt 
at Ripon a residential training col logo 
niistre.s.se8. Tlioro aro board deaf schools at V 

upon-Hull, Lc*ed8, Middlesbrough, and Shelhcld ; at 
there is a blind school, at Leeds a board home and school o 
Uiiia, at Sheffield an institution for tlie Uiiid, at ^ ork 
sliiro Mhool for the blind, at Boston Spa an iiislilutiou h.r t ic 
.leaf and dumb, and at Doncaster tho Yorkslmo institution for ti.t 
deaf The total number of eleiiieulary seliools iii the coumj on 


ISKf.. i 

Elast llitling 
jNorth Biding 
I West Riding 

.East Riding 
iNorth Riding 
West Riding 

East Riding 
iNorth Biding 
Wc.-t Biding 

li.00. 

Ea^t iBding 
North Bifiuig 


TtitalAn.-i 
nndj-r ('ill- 
tivutiuii. 

Corn 

Crops. 

(irwMi 

Crop.s. 

i'l«*v*r 

I’ornia 

Ill'll*. 

Kftllnw. 

662,506 

262.131 

111,076 

. 86,217 

181,241 

1.^4 2S 

f-T,. 1 , 60.5 

206,270 

78,809 

747 J 1 

169,874 

2 ( 5 , 9*23 

1,21 L92S 

22 ( 1,971 

99 , 71-1 

82,969 

7 !'I,l.Vi 

908 

668,626 

253,067 

105,016 

91,81 1 

200,o:;7 

17,500 

863,756 

1 , 216 , 52 .S 

193,052 
' 206,286 

74,897 
92,27 1 

7 . 5,026 

^ 2 , 41 .'' 

497,286 

.^ 20,783 

2 'i,l in 
13,069 

1 

669.993 

1 ” ’ 

215 ,/ 6 ;» 

, ” 1 
in.«i, 69 .s 

91,315 

206 ,;?! 2 

14,037 

861,297 

183,298 

I 75,834 

75,826 

509,071 

19 . 5»;7 

1 , 201,897 

192,-197 

1 94,732 

1 78,267 

824,568 

9,715 

072,351 ' 

217,500 

I 

109,121 

1 92,2;}2i 

211,220 

11,062 

81 * 5,729 

1 83 ,<’j 27 

76,928 

171 , 918 ; 

51 .^ 972 ; 

13 , 69.8 

l, 197 i 7 C.S 

19 * 2 , 2 - 1(5 

91.747 

! 74 , 463 ; 

827 , 6 ;;(.^ 

6,992 
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The following table gives particulars regarding the principal live* 
stock for the same years : — 



TnUl 

Uorsea. 

Total 

Cattle. 

Cows or 
Hoifen In 
Milk or in 
Calf. 

Sheep. 

Piga. 

1885. 

Boat Riding 
North Riding 
AVest Riding 

87,625 
89,701 
61, 827 

88,189 

171,473 

274,606 

27,070 

55,566 

123,894 

424,724 

636,221 

630,054 

46,472 

50,864 

74,007 

1890. 

East Riding 
North Riding 
West Riding 

40,068 
42,074 
54,194 1 

83,989 

168,402 

263,399 

26,326 

64,756 

126,052 

488,3;i8 

710,648 

685,167 

61,400 

64,042 

91,028 

1805. 

£a.st Riding 
North Riding 
AVest Riding 

46,033 

45,493 

61,413 

83,136 

164,254 

260,296 

24,936 

61,867 

122,604 

436,237 

676,762 

672,856 

63,080 

58,667 

103,361 

1900. 

East Riding 
North Riding 
AVest Riding 

43,743 

44,177 

59,993 

1 

88,860 

174,744 

271,922 

26,342 

53,712 

1*27,321 

429,856 * 

733,757 

676,480 

56,074 

47,673 

89,001 


The fisheries are of some importance, bu ch as the 

amount of fish landed at Hull would seem to 1 > ^entity 

landed there in 1899 was 1,249,123 cwt., \ 1,712; at 

Scarborough it was 187,100 cwt., valued a' the total 

value of the port's fish, including slndMish, iOl. The 

total quantity landed at all other fishing 588 cwt., 

valued at £81,007 ; the total value, inch ih, being 

£40,256. 

Authorities. — Frank. Jlyedale and North yorkahire Anti- 
quitiea, 1888.— Parkinson. Yorkahire Legends, London, 1888, 
— Boyle. Lost Towns of tlw Uuwber, Hull, 1889.— Russ. 
Legendary Yorkshire. Hull, 1892, — Bloom. Heraldry in the 
Qiur^es of the West Riding, Hainworth, 1892-95.— WiaoHT, 
Grammar of the IHstrict of WindhUl in the West Riding, London, 
1892.— Holuoyd. Collection of Yorkahire Ballads, London, 1892. 
— W. A. CJuiradcrt Customs, and Folk-lore of ihe West Riding, 
London, 1898. (t. F. H.) 

York, a cathedral city, municipal, county (1888), and 
parliamentary l)orough, and the county town of Yorkshire^ 
England, on the river Ouse, 188 miles north of London 
by rail. New municipal offices were erected in 1889-91^ 
and new courts of justice (£2*5,000) in 1892. In 1891 
the nave of the cathedral was restored, and in 1892 the 


Industries and Trade, — According to the report for 1898 of the 
chief inspector of factories (1900), ll.c total number of persons in 
the East Riding employed iu factories and workshops was 80,734, 
as compared with 28,853 in 1896 ; iu the North Riding 89,750, as 
compared with 88,546 ; and in the IVest Riding 588,002, as coin- 
ared with 585,764. In the West Ri«ling textile factories ein]»loyed 
37,314 persons, there being an increase between 1895 and 1896 of 
0 7 per cent., but between 1896 ami 1897 ii decrease of 6 ‘7. In the 
woollen and worsted industries nearly lifteeii times as many pei-sons 
(191,622) were omployeil a.s in Lancashire, which comes next. 
Nearly all the imi*urlant towihs are engaged in tlxis industry,, 
several districts having their own special branches. The cotton* 
industry iu the ’VN’est Riding employed 81,387 iJcrsons, chiefly in 
tbo neighbour] lood of Halifax : silk 9998, and flax, hemp, Ac., 
8771. Kon-tcxtilu industries employed in tbo East Riding 23,449 
persons, in the Nortii Riding 85,387, and in tlie AVest Riding 
257,882, tlio increase in the East Riding botwooa 1895 and 1896 
being 5*2 i»or cent., and between 1896 and 1897, 7*0 )»cr cent. ; while 
in the Norili Riding the percentages of increase were 17*0 and 4*3, 
and in the West Riding 6*6 and 5*0. In the manufaciuro of 
machines, convey an ce.s, appliances, and tools, 9248 persons were 
employed in the East Riding, 11,514 in the North Riding, and 
87,187 in the AVest Riding. Metal extracting, founding, and 
conversion employed in the North Riding 15,414, ami in the 
West Riding 40,716. I^ceds, Shclliold, and Middlesbrough 
are the chief seats of the metal industries. In the North 
Riding the maiiiiructure of chemicals em]iloycd 4780, and in the 
West Riding 4901. Other imt»ortttnt influstriesof the Wuht Riding 
are clothing, eiiqdo^ing 25,802; ]iriiiting, bleaching, Ac., 20,294 ; 
paper making, A<*., 12,468; the making of jewellery, Ac., 9896 ; 
/'lass making, 6398 ; food industries, 6060 ; drink industries, 5441 ; 
furniture niiikiug, 5699 ; and clay ami stone indu.^trie8, 5269. 
Workshops in the Ea.st Riding employed 7051, in the North 
Riding 4175, and in the AVest Hiding 42,776. Of those in the 
West Riding 20,939 acre employed in clothing industries, 6829 in 
the manufaciuro of muciunes, Ac., 4070 in furniture making, 1847 
in cotton and woollen iiulustries, and 1571 in the nmnufacturo 
of jowollorv, Ac. 'J'ho total number of pcrson.s emplryed in coii> 
iiexioii with mines and quarries in 1899 was 113,096. In the same 
year 1,3.52, 99, 'i tons of clay were raised, 997,915 tons of limestone, 
940,951 tons of samlstone, 180,800 tons of igneous rocks other 
than granite, 50,219 tons of chalk, 15,820 tons of alum shale, 5656 
tons of slate, and 28.58 tons of barytes. Of salt 44,481 tons were 
obtained from brine. But the principal mineral productions are 
coal ami iron. In 1885 the pig iron made in the North Riding 
(Cleveland) amounted to 1,747,598 tons, and in the AVest Riding 
it amounted to 165,857 tons ; in 1890 the iimoniits were 1,961,328 
tons and 248,581 tons ; in 1895 they were 2,058,279 tons and 195,123 
tons, am] in 1899 they were 2,211,222 tons and 805,583 tons. The 
following table gives the tonnage and value of the coal and iron 
ore production at intervals from 1885 : — 


cor|K)ratioii purchased the building of the York Institute of 
Science and Art for a free library. In 1893 the area of 
the city and county borough was extended by the transfer- 
ence to it of part of the contributory place^^of Clifton, an 
addition of 138 acres writh a population of *995. Popula- 
tion (1891), 67,740; (1901), 77,793. 

Vorkf a city of Nebraska, U.S.A., capital of Y'ork 
county, at the intcjrsection of the Chicago, Burlington, 
and (Juincy, the Fremont, Elkhorn, and Missouri Valley, 
and the St Joseph and Giand Island railways, in the 
south-c^astern part of the state. Population (1890), 3405^ 
(1900^, 5132, of whom 477 were foreign-born. 

York, a borough of Pennsylvania, U.S.A., capital of 
Y^ork coullty^ It is situated in 39" 58' N. and 70® 40' AV,, 
on Codorus creek, in the south-eastern jwirt of tlie state, 
at an altitude of 381 feet. It has an undulating 
site, on which it is laid out wdth great i*egularity. It 
is divided into thirteen wards, has a good water-supply 
from springs by gravity, and good sewerage. It is sur- 
rounded by a rich farming counti-y, made tributary to it 
by four railways — the Northern Central, the Pennsyl- 
vania, the Western ^Maryland, and the Y^ork Soutliorn. 
In 1900 it contiiined 464 manufacturing establishments, 
with a total capital of $9,640,784. They employed 7785 
hands, and the ])roduct w^as valued at $11,961,706. 
Among these products were foundiy and machine-shop 
products, C4irriages and waggons, lumber, confectionery, 
iron and steel, tobacco and cigars, and agricultural imple- 
ments. Population (1890), 20,793; (1900), 33,708, of 
Avhom 1304 were foreign-bom and 776 negroes. 

York RiVOrp a tributary to Chesapeake Bay, U.S.A. 
Its sources, the Mattajx>ny and Pamunkey rivers, rise in 
the “ jiiedmont ” region of Virginia, and, flowing south-east, 
join at West Point to form York river, which is through- 
out a tidal estuary. Situated upon it, a few miles above 
its mouth, is Yorktown, one of the oldest settlements of 
Virginia. 

Yorktownp capital of Yoik county, Virginia, 
U.S.A., situated in the •south-eastern part of the state, at 
the mouth of the York river. It is famous as 
the scene of the surrender of Lord Comwalliu, 
19th October 1781, the closing event of the 
Revolutionary War. Cornwallis, with a force 
of about 8000 men, had establislied himself 
at Yorktown, where he was besieged by the 
combined American and French forces, under 
Washington and Lafayette, numbering about 



Coal. 

Iron Ork. 


North Hiding. 

W’est Hiding. 

North Rkllng. 

Saatand Weat Ridinga. 


Tons. 

Value. 

Tona. 

Value. 

Tona. 

Value. 

Tons. 

Value. 

1885 

1890 

1895 

1809 

8906 

8776 

85al 

2^0 

£1433 

UiiS 

1148 

065 

18,497,778 

*23,835,110 

‘22,807,507 

26.1K)1,495 

£4,624,444 

9,771,610 

7,317,408 

10,312,240 

5,982,244 

5.fa7,6:3 

5.285,017 

6,612,743 

£063,989 

1,058,295 

868,018 

1,109,821 

126,596 

77,488 

45,588 

59,186 

£63,298 

47.750 

29,030 

82,525 
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16,000. The arrival of British reiuforcenieiits was pre- 
vented by Count do Grasse, who had a large French 
*fieet in the harbour. After several days of hard fighting 
and an ineffectual sortie, the British comniauder was 
obliged to surrender his whole force. In May 1862, 
during the Civil War, Yorktown w^as a second time l)e- 
sieged, this time by General McClellan with a large body 
of Union troops. A great contest was anticipated, but 
after the elaborate preparations for the siege were com- 
pleted, it was discovered that the Confederates under 


General Johnston btul secretly evacuated the place, taking 
with them everything of any value. Population (1890), 
221 ; (1900), 151. 

Yoruba. See NiGKRiA. 

YOSbIVlitef a famous valley on the western slope 
of the Sierra Nevada of California, about 150 miles cast 
of San Francisco and 4000 feet a})ove the sea. It is 7 
miles long, half a mile to a mile wide, and nearly a mile 
deep, eroded out of hard massive granite by glacial action. 
Its precipitous w'lills j)resent a great variety of forms and 
sculpture, determined by the grain or cleavage of the 
— domes, gables, towers, battlements, and majestic 
mountain cliffs, partially separated and individualized by 
recesses and s^de canons. Tlie bottom, a filled-up lake 
basin, is level and park-like, diversified with groves of oak | 
and pine, clumps of flowering shrubs, and spacious ferny ' 
meadows and wild gardens through whicli the river 
Merced meanders in tranquil beauty; wdiile the whole 
valley resounds with the l)Ooining of its unrivalletl 
waterfalls. The most notable of the wall rocks are: 
El Capiteu, 3300 feet liigU, a sheer, plain mass of granite, 
the end of one of the most enduring of the mountein 
ridges, which stands forwrard l»eyond the general line of 
the north wall in imposing ^audeur ; the Three Brothers, 
North Dome, Glacier Point, the Sentinel, Cathedral, 
Sentinel Dome and Cloud\s Best, from 2800 to nearly 
COOO feet high; and Half Dome, the noblest of all, 
which rises at the head of the valley from a broad, 
richly-sculptured base to the height of 4740 h^et. Those 
rocks are majestic glacial monuments, illustrating on^ a 
grand scale the action of ice in mountein sculpture. For 
here five large glaciers united to form the grand trunk 
glacier tliat eroded the valley and occupied it as its 
channel. Its moraines, tliough mostly obscured by vege- 
tation and weathcji'ing, may still Imj traced ; w’'liile oii^ the 
snow'y peaks at the hoadwraters of tlie Merced a consider- 
able number of small glaciers, once tributary to the main 
Yosemite glacier, still exist. The Bridal Veil Fall, 90U 
feet high, is one of the most interesting features of the 
lower Olid of the valley. Towards the upper end the 
great Yosemite Fall pours its white floods from a height 
of 2600 feet, bathing the mighty cliffs with clouds of 
spray and making them tremble with its thunder-toiu\s. 
The valley divides at tht) head into three branches, the 
Tenaya, Merced, and South Fork canons. In the main 
(Mercjed) branch are the Vernal and Nevada Falls, 400 aiul 
600 feet high, in the midst of most novel and sublime 
scenery. The Nevada is usually ranked next to the Yose- 
mito among the five main falls of the valley. Its waters 
are chafed and dashed to foam in a rough channel before 
they aitive at the head of the fall, and are beaten yet fii.er 
by impinging on a sloping portion of the cliff alK>ut haJ- 
way down, thus making it the whitest of all the fai*s. 
The Vernal, about half a mile below the Nevada, famciis 
for its afternoon rainbows, is staid and orderly, ^yith 
scarce a hint of the passionate enthusiasm of its neigh- 
bour. Nevertheless it is a favourite with visitors, 
because it is better seen than any other. One may 
safely saunter along the edge of the river above it, 


and stand beside it at the top, as it calmly bends over 
the brow of the precipice. At flood time it is a nearly 
regular sheet about 80 feet wide, changing as it descends 
from gi*ot‘U to purplish grey and white, and is dashed 
into clouds of irised foam on a rugged boulder tahis that 
fills the gorge below. In the south branch, a mile from 
the head of the main valley, is the Illilouette Fall, 600 
feet high, one of the most Ixautiful of the Yosemite 
choir. It is not nearly as grand a fall as the Yosemite, 
as symmetrical as the Vernal, or as airily graceful as the 
Bridal Veil; nor does it ever display as tremendous an 
outgnsh of snowy magnificence as the Nevada ; but in 
fineness and beauty of colour and texture it surpasses 
them all. 

Considering the great height of the snowy mountains 
alwut the valley, the climate of the Yosemite is remarkably 
mild. The vegetation is rich and luxuriant. The talli st 
pines are over 200 feet high ; the trunks of some of the 
oaks are from C to 8 feet in diameter; violets, lilies, 
goldenrods, ccanothus, maiizanita, wild rose, and azalea 
make broad l)eds and banks of bloom in-vthe spring ; and 
oil the warmest parts of the w'lills flowers are in blossom 
every month of the year. 

The valley was (liscovereil in 1851 by a military eomiiany in pur- 
suit of* marauding Indians ; regular tourist truv«*l Iw'gaii in 1856. 
The first jKjnnaneiit settler in the valley was Mr J. 0. Dimon, 
w’ho built a cahiji in the upper end of it in 1860 uiul i)lanted 
gjirdons and orchards. In 1804 tho valley was granted to the Htate 
of Californitt by Aet of Congress on condition that it should he held 
as a piuec of public use, resort, and recreation inalienable for all 
time. In the numlHir and height of its vcrtieul falls and in the 
massive grandeur of Kl Cajntan and Half Dome rocks Yosemite is 
unrivalled. But tluTC are many other valleys of the same kind. 
Tho most noted of those in the Sierra, visited every summer by 
tourists, huntei's, and inountaineerH, are the. Hete.h Jletehy \alle}, 
a womlerful eoiin!er)>ttrt of Yosemite in the Tuolumne eaSion ; 
Tehipiiee Valley, in the Middle Fork cahon of King’s river; and 
the King’s river Yosemite iu the South Fork caiion, the latter Iwing 
larger and deeper than the Merced Yoheniitc, All are siinilur in 
their trends, forms, sculpture, and vegetiition, and are i»lainly and 
harmoniously related to \ho. ancient glaeiers. Tho Komsdal and 
Nacrcidal of Nor.vny and Laiiterbnmnen of the Alfis are well 
characterized ghu‘ial valoys of the Yosemite typo, ami in south- 
easteni Alaska many may be observed in process of formation. 

(J. Mu*.) 

YOUKhStif iriaritiuio tow'n and urban sanitary 
district in the county of Cork, Ireland, on tlie estimiy 
of the Blackwater, 157 miles soutli-west of Dublin by 
rail. The number of vessels registered in tbi^ fishery dis- 
trict iu 191)0 was «•!, and the number of men and b(*ys 
eiii] doyed 411. JV)| )ulation ( 1 8S 1 ), 5iS2() ; (1 891), AMI. 
Extension of the town lioundarios lias since increased tlie 
population to nearly 0000. 

Youngrstown, a city of Ohio, U.S.A^., capital 
of Malioiiing county. It Ls situated in 11 Oi and 
80“ 3S' W., on thi! Wahouing river, iu the Wistcru 
lli'Si'rvc, iu the north-eastern jnut of the sUile, at an 
iilitude of 837 feet. The l.usimss itortion of the city 
lies in the IxitUim land, while the Ksideni'es Lavi spread 

It is inegularly 


u]» tho bluffs on l>oth sides of the valley, 
plaimod, and is divided into ten wards. It oeriyea its 
water-supply fwiii the river, and is well sewered. Its 
business streets are jiaved with brick and asphalt, and 
many of its rc-sidenee streets are nianidaiiimd. A onngs- 
town has ample railway aeeomniodulion, since live ruil- 
wavs enter it. These arc the Erie, the Lake IShoic and 
Aliehigan Southern, the Pennsylvania, the Kttsburg and 
Lake Erie, and tho Pittsburg and AVestorn, and they give 
it a large trans[)ortation business. It is an important 
manufaeturing centre, esjs'eially of iron and steel gwds. 
It has blast furnaces, rolling and jmddljng mills, foundnf ^ 
maehine and boiler works, and bndpi ^nnks. In laOO 
there wore 260 manufacturing establishments, with a 
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total capital of $22,360,097. They employed 9150 hands, 
and the product was valued at $34,801,101. Of this 
iron and steel goods composed over three-quarters, or 
$28,303,856. In 1900 the assessed valuation of real and 
personal pro])erty was $14,896,410, the net debt of the 
city was only $662,880, and the rate of taxation was 
$32.20 iH?r $1000. Population (1890), 33,220; (1900), 
44,885, of whom 12,207 were foreign-bom and 915 
negroes. 

YprOSp a town of Belgium, in the province of West 
Flanders, 32 miles south-west of Bruges by rail. Linen 
and lace are its chief manufactures. Pojnilation (1890), 
16,505; (1899), 17,394. 

YpsilantI, a city of Washtenaw county, Michigan, 
U.S.A. It is on the Huron liver and on the Lake Shore 
and Michigan Southern and the Michigan Central rail- 
ways, in the south-eastern part of the Lower Peninsula, at 
an altitude of 712 feet. It is regularly laid out on both 
sides of the river, is divided into five wards, and has an 
ex(!ellent water-supply. It is in a farming region for 
w^hich it serves as a market place, and has also varied 
manufactures. It was settled in 1824, and chartered as a 
city ill 1858. Population (1880), 4984; (1890), 6129; 
(1900), 7378, of whom 899 were foreigu-born and 608 
negroes. 

Yst&df a seaport town of Sweden, county of 
Malmdhus, on tbe south coast, 39 miles by rail east-south- 
east of Malmi). It is an ancient place, tw'o of its churches 
dating originally from the 13th century. Its harbour, 
wliich will admit vessels drawing 19 feet, is the freest from 
ice in winter of any Swedish Baltic jiort. Apart from a 
growing import trade in eoal and machinery, its commerce 
is declining. The shijiping clearing the port decreased from 
776 vessels of 140,000 tons in 1888 to 247 of 55,850 
tons in 1899. Population (1880), 7025; (1890), 8235; 
<1900), 9862. 

YstrAd-y-fbcIWSfi au extensive coal -mining parish 
and tow'u, (llainorganshire, South Wales (the parish form- 
ing the Khondda division of the county), on the Rhondda, 
20 miles north-west of (Cardiff by rail. Since 1894 the 
district has been governed by au urban district council, 
and the name changed to Rhondda. Population (1891), 
88,351 ; (1901), 113,735. 

YuCAffttli a state of ^fcxico, bounded on the N. 
by the (lulf of Mexico, on the E. by the (Caribbean Sea, 
on the S. by British Honduras and Guatemala, and 
ou the W. by the state of C.^ampeachy, Area, 35,214 
square miles. Po])ulation (1879), 302,315; (1895), 
298,850. The climate is generally jdeasaut. The prin- 
cipal agricultural product is heiiequen, and in tho north- 
west some sugar-cane is raised. Ilie state is divided into 
HCivcntoeii jmrtidoft. Ca})ital, Merida, 36,935 inhabibints. 
Tho principal towiKs are .\caiiceh (22,916 inhabitants), 
Tekax (18,346), Mutul (17,995), Tomax (16,807), Espita 
(10,179), Maxcanu (9613), Hunucimi (8920), Tixkokob 
<6934), Peto (6730), Progreso (5911). 


Engineers, and proceeded to India early in xiib 

first employment w'as in connexion uith tho canals in « 
the North-Western Provinces, and his first experiences of 
real warfare were in the Sutlej and Punjab canijjaigns, 
1848-49. On tho outbreak of war with Burma he 

was ap{X)iiited to survey the Arakan frontier, and coming 
under the notice of Sir Arthur Phayre, accompanied that 
officer on his special mission to Ava in 1855 as private 
secretary, and afterwards wrote an account of the 
embassy, enriched with archaeological, historical, and 
geographical details. In 1857 he was employed on 
defensive works in Allahabad, Benares, and Mirza^tore, 
and was attached to tho railw’^ay department in the 
following year. From 1857 to 1862 he was secretary 
of the Public Works Department, but in the latter year, 
partly on account of ill-health, he retired from the service 
with the honorary rank of colonel and settled at Palermo. 
It was not until 1875 that he returned to official life, and 
then, having been apjx>inted a life membor of the India 
Council, he acted in that cai»acity as long as health w’ould 
permit, a period of about six montlis. But it is by the 
work done during the long intervals of retirement that Sir 
Henry is widely known and will bo longest remem- 
bered. In 1866 he edited for tlie Hakluyt Society, under 
the title of Cathay atid the Way Tkither^^ collection of 
mediaival notices of tlie attempt to reach China overland, 
and showx'd himself to bo a geographical cxj>eTt of tho 
first rank. This ho followed up five years later by a 
critical edition of The Book of Ber Marco Polo. Then 
in conjunction with Mr Burnell he conqnled the famous 
leiirned and humorous glossary of Anglo-Indian terms, 
lIohfionrJohRon^ published in 1886. For the Hakluyt 
Society, of whicli ho w^as for some time president, he 
also edited the Mirabilia descrijda of Jordanus (1863) 
and the Diary of Wiiiiam Hedyes (1887), and he contri- 
buted to the transactions of many other learned s('.cietics 
and to the leading periodicals. Sir Henry was considered 
particularly happy in composing o]ataph8, the best known 
being those on tho well at Cawnpore aiui the statue of 
Outrarn at Calcutta. He was a model editor, a severe 
critic of himself and others, and a sure guide in the 
intricacies of Asiatic research. He studiously avoided 
]K)litics, and all through the vexed Central Asian contro- 
versy ho adopted a neutral attitude. To this fact probably 
he ow(*s his great reputation tus an accurate historian, for 
it is certain that the stores of information he accumulated 
were the result of an unbiassed and diligent inquiry into 
truth. The honour of K.C.S.I. W'as conferred upon him 
less than a yc^ar before his death, which took place in 
Loudon on 30th December 1889. 


Yuriev . — This is now^ tho official name of the Russian 
town formerly called Dour at, in the gcjvcmment of 
Livonia It is on tho river Embach, and is jactur- 

csqiiely situated, with a station on the Riga and Reval 
railway. Tlie ancient University is the ]>riiicipal centre 
of higher education in the province, and its activities are 
well maintained. Population (1891), 40,880; (1901), 
12,421. 


YuchOW. See Yohchoav. 

Yukon River. Sec Aiaska. 

Yuic^ Sir Henry (1820-1889), British Oiientalist 
and admin istratc»r, was the youngest son of Major William 
Yulo of the Bengal army, and was born 1st May 1820 
at Inveresk, near Edinburgh, Ho was educated in Scot- 
land, (uid, being destined for an Indian military career, 
entered AddiscoralM3 Ck>llog(3 in February 1837. In the i 
following year ho was gazetted lieutenant in the Bar gal | 


YliXgSLtf the chief town of a sanjak f)f the same 
name in the Angora vilayet of Asia Minor, altitude 4380 
feet, situated near thd head of a narrow valley through 
w^hich the Angora- Si vas road runs. The town w’as built, 
largely out of the ruins of Nefez Kcui {7'nvmm), t)y 
Chapan Oghlu, the founder of a powerful Dcre Bey 
family. There is a trade in yellow berries ai:cl mohair. 
The sanjak is very fertile, and contains gocxl breeding 
grounds, u{)on which horses, camels, and cattle arc reared, 
i The population of 1 5,000 includes a large Armenian coin- 
1 munity. 
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• Zaandamy a town in the province of North Hol> 
land, Netherlands, at the influx of the canalized Zaan into 
the Y. It is the junction of the line Amsterdain-Helder 
with the line to Hoorn and Enkhuizen, with which places 
and Haarlem, the North Sea, and the Noord-Hollandschc 
canal it has also steamboat communication. On both 
banks of the Zaan is the “ Zaatistreek,” a series of in- 
dustrious villages, with 400 mills, now in large part steam 
mills. Population (1901), 21,597. 

Zciborn (French, Saverm), a town of Germany, in 
Alsace-Lorraine, district of Lower Alsace, 27 miles north- 
west of Strasburg, on the Rhine-Marne canal, and at the 
foot of a pass over the Vosges. Its principal building, the 
former episcopal residence, built by Cardinal de Rohan in 
1779, is now used for military purposes. There are also a 
15th-century church and an antiquarian museum. Tn the 
vicinity are the ruined castles of Hohbarr, Grossgeroldseck, 
Ochsonstein, Greifenstein, 4&c. It has stone quarries and 
factories for machinery. Population (1885), 6936 ; (1 900), 
8499. 

ZacatOCMi a state of Mexico, bouTided on the N. 
by Coahuila, on the E. by San Luis Potosi, on the S. by 
Aguascalientes. and on the \V. by Durango. Area, 35,214 
square miles, ropulation (1879), 422,506 ; ( 1 895), 452,578. 
Its mean altitude is 7000 feet above sea-level. Cereals, 
sugar-cane, and maguey are valuable products, and stock- 
raising is important. It is immensely rich in minerals, 
especially in silver; gold, mercury, iron, copjjer, zinc, 
lead, coal, bismuth, and salt are also found. Commer- 
cially it is one of the great centres of the republic. Its 
exports are estimated at about $19,000,000 annually, 
its imports at $15,000,000, its local trade at $7,000,000. 
The principal manufacturing industries are the production 
of sugar, rum, and wine, reduction of ores, cotton and 
woollen mills, <kc. The capital, Zacatecas, on the Mexicjin 
Central Railway, 442 miles from Mexico City, has a popula- 
tion of 39,212. Other principal towns arc Soinbrerete 
(10,082), Ciudad Garcia (9420), Guadalu]>c (8781), Pinos 
(8183), San Jiuiii del Mezquital (7113), Fresuillo (6757), 
and Rio Grande (5008). 

Zazrab. See A(;kam. 

Zaisarii a district town of Russian Central Asia, in 
the ]>rovince of Semipalatinsk, near the (Uiinese frontier, 
at an altitude of 2200 ftjct, on the Jemen river, 29 
miles south-east of where it flows into the south corner 
of Lake Zaisan. In 1897 it had a population of 4171. 
Lake Zaisan, situated in an open valley Ikj tween the 
Alai range on the north-east and the Tarbagatai in the 
south, lies at an altitude of 1800 feet. It has a length of 
about 87 miles, a width of from 10 to 20 miles, an area 
of 707 square miles, and a maximum deiitli of 50 feet. 
Its water is fresh, as it receives the Black Irtysh and the 
Kendyrlyk from the east and several small rivers from 
the west, all of which leave the lake at its north-west 
corner in the White Irtysh. The fisheries, which yield 
abundantly, are vi the hands of the Siberian Cossacks. 

ZsimbOZii the fourth in size of the rivers of Africa, 
and the largest of those flowing eastwards to the Indian 
Ocean. Its length is estimated at about 2000 miles, and 
the area of its basin is 513,500 square miles, according 
tip Dr Bludau, or rather less than half that of the Nile. 
Additions to our knowledge of the Zambezi system have 
been mainly the work of Major Gibbons and his assistiints, 
who during two expeditions, in 1895-96 and 1898-1900, 
ably continued the work of exploration begun by Dr Living- 
stone in the upper basin and central course of the river. 
The source of the Zambezi — the main channel of which is, 
according to Major Gibbons, clearly marked from beginning 


to end, no tributary Rung at all comparable to it in size — is 
now placed in IT 21' 3" jS., 24" 22' K, or some 40 miles 
west of the position previously assigned to it. It lies in 
a depression of an undulating country 5000 feet above 
the sea, covered with bracken and open forest, the water, 
like that of all the rivers of the neighbourhood, issuing 
from a black marshy bog, and quickly collecting into a 
well-defined stream. In the first Imiidred miles of its 
course the river is known as the Yambeshe— -in sound 
almost identical with its name on its low'cr ctuirse, tliough 
intervening sections are known as Lianibeshe and Liambui. 
From the source eiist wards the water-j>arting hetMccn the 
Congo and ZamWi basins is a ’wcll-niarked l>elt of high 
ground, falling abruptly north and s-outli, and running 
nearly east and west between IT and 12" S. West of 
the source also the ])urting of the waters is more cc^m- 
plcte tlian was once supposed, Lake Dilolo belonging to 
the Zanibcjzi system only, and sending none (if its waU.T to 
the Kasai. 

The course^ of the main Htreaiu will Be spoken of 1k*1o\v, in con- 
nexion with its use as a navigable channel, tin* new iiiforniulion 
resjweting the tributaries being first Kiinnnari/.ed. The 
Kalionipo, which Hows in Iroiii the, east in ulioiit 8' Trlbu^' 
S., rises not far from 11'’ 34' S., ‘Jf*" 17' K. In tmrlei. 

S. it receives on tlie right bank a tributary, the Lunga, said 
to be more imjiortiiiit than tlie u])pcr Kabompo itself, ami rising 
Boinewhat farther north. The hungwebungu, which enteis the 
Zambezi from the w«‘st in 14“ 35' 8., is a strong, deej* stieam 200 
yards wide in its \ipj»er coui-se, flowing in a valley bordered, like 
others of this part of ilu* country, l)y undulations of wliile siind 
covered by thin forest, its floor fomiing at times an inundated 
plain 2 to 3 miles whle. The Kwando, fonnerly Known as Iho 
Ohobc, rises in about 12“ 40' S., 18“ 50' E., and flows in a generally 
straight course, south-east to 17“ 30' S., at whicli point it makes a 
sudden Umd to the south before, flowing east to flic Zambezi. 
Afttirt from its licnd-streams, it re(;eives most of its tiilmtaries from 
the west, and at its most soutlierii btml is joined by tlic Alagwe’- 
kwana, which in time of fl(»otl receives some of the smi)lu8 water of 
the Okavango (see Noami). hi its lower (souise the Kwando 
presents the phenomenon of a doubb* liae, om*. oeeuiring at the 
height of the dry season, which Ims l)(‘cn attributed to the nature 
of the soil in its source r'‘,gi<ui. 

Of the streams Avhieh entiu* the u])Jht Zambezi from tlie east, 
The largest, after the Kabompo, is the, lan-na. which lises in 16“ S., 
26“ K., and flows first north-west, afterwards west - sc »uth- west, 
joining the main lixer a little noith of 15“ 8. Otheis are the 
Njoko, joining in 17“* 8' S., and Ihci Maeliili, wdiieli cmleis in about 
25“ E. The hugest tributary of the middle Zambezi- the Kafukwe 

has been found to rise in about 11“ 40' 8. 'Jlie main lieud- 
slream, which flow, s lirst south-east, aft ••r\\ aids south west, is joined 
in 14“ 35' S. by thcj Lunga or l,.uanga, an inij'oitant jiglit-hunk 
tributary, the united stream then f^o^\ing first smifli, aftenMuds 
due, east. The lower Kafukv\e is a large navigalde river untiJ 
about 40 miles from its mouth, but it tlien deseends from the 
])lateau by a scries of falls and eutame.ts, tl»e dro]» be ing over 1000 
feet in 15 miles, one very high fall oec'uning in a stupemlous 
chasm. The next great tributary to the east— the* Leeangwa— lias, 
with its hr.iiiehes, been exjelored since 18!<0 by many tiavelleis, 
including oflieials of tlio Hritisli (Vntral Alriea 1'iote‘ctorate and 
South Africa Company. The main stream th»ws in a pneuully 
level valley, l)oiina(*d ]»y steoi) jehile-au eseari'irie nts, eind is toi tlie 
most mrt siiulle>w' and rapid, thougli fail ly wiele. In 14“ 30' S., liow- 
cver, n paH.ces through narrow gorges with a sperd e»f 8 oi 9 miles 
an hour. In 15* 5' S. it is joined hy the Luiindwa, which, witli 
its tributary, tlie Lukososi, drains a huge e.\fe rit of the 'western 
jilateau, its liaain being separated by the Mehingu mountains from 
that of tlie Loangwa. 

The entrance, of vessels from the, sea to the, /anibe/i lias been 
much facilitated since the discovery hv Mr I). .1. Lankin in 1889 
of a i»racticable channel north of llu; main mertitlm e,f jy y 
the, river. It is known as the Chinde iiiouth, nnd, 
though for the most part narrow' and winding, lias a 
minimum depth at low water of aliout 7 feet at the entrance and 
of 12 feet farther within. The ehannel is, howr ver, subject to 
clianges. From the sea to the Kebrahasa rapids, a distance, of 400 
miles, navigation is alw'ays possible for sliallow draught steamers, 
though difficult on ac<!Ount of sandbanks. 'Hic Kebrabasu raTtids 
are in tlieir i.reaent condition quite impaswible (as was fouij(> by 
Livingst(.ne m 1858) ; but .Major (iibbons suggests •lhat the 
difficulty may be removed, cither by the cutting of a side 
channel or tlie building of a dam to convert the gorge into a lake, 

S. IX. Ii6 
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to be connected with the river below by a lock and weir. The 
middle Zambezi, from Kebrabasa to a short distance below the 
Victoria Falls, has a length of about 800 miles, during wliich 
navi^tion, though quite practicable for nine months in the year, is 
mnoh itn|wdcd at low water bv the rocky nature of the gorges 
which occur on this section and tlm impetuosity of the current. 
One of the most rUlficult ]»assages is that of a grand gorge a little 
above the mouth of the lioangwa, in about 30® E., named by 
Mtgor Gibbons Livingstone’s Kariba, in distinction from a second 
Kariba (==“gorg<5”) a little Ijeyond the Kafukwc confluence. 
Between tho two gorges the river is generally unobstructed, but at 
the western end of the second Kariba navigation is dangerous at 
low water. At tho Molele rapids, 140 miles below the Victoria 
Falls, a broken section begins, witliin which the fall is 800 
feet, which makes the upper Zambezi prai^tically a 8C|iaratd 
river. Of this the lOO-mues section beginning just below the 
Kwando conlluenco and ending with the scries of rapids including 
tho Oonye falls is navigable, and above Gonyo there is a clear 
stretch of 300 miles, terminated by tho Sapuma cataract in 13® T 
B. The LungwehutijEni, which enters in this section, is likewise 
navigable for a long distance, thug supplying communication with 
the extreme north-west corner of tlio Zambezi luisin. Beyond the 
Sapiima thc'.re is another 120-niiles stretch of navigable water on 
tho u])per Zambezi, while parts at least of the Luena, Kafukwe, 
and Loangwa tributaries are also es.pable of being navigated. The 
jKissibility of connecting the Kwando with the navigable waters of 
the Okavango, at tho jioint wliero the above-mentioned <»verflow 
takes place, luvs likewise been suggested. The Shire, which flows 
from Lake Nyasa, has for many years been navigated with the 
exception of a stretch of 80 miles between Katunga and Maloi>c, 
whion involves a troublesome portage. A scheme has, however, 
been sot on foot for connecting these two points by a light railway. 
The sum of such navigable reaches witliin the Zambezi basin os 
exceed 100 miles is estimated at nearly 4000 miles. 

Sw» Rankin in Proc, March 1890. — Sharps, ibiiL^ 

December 1890.— (j ins* ^ ns, Rkid, and Bkiitrano in «/our- 
n'U^ February 1897. — Gibbons, ibid.^ Fcbniary 1901; and 
Jmrn, Jt. Colonial ItutL, February 1901. — Cchllard, On the 
Threahfjld of Central Africa. London, 1897.— Grey, in Geog, 
Jmrnalt July 1901. (e. He.) 

Z AfYltlOAflgCAi a town nituated at tho extreme jioint 
of the peninsula of Mindanao, Philippine Islands. It was 
formerly the capital of the district of Zamboanga, but in 
1901 was made tho capital of the department of Mindanao 
and Sulu. It lias one of *^he most healthful sites in the 
islands, its climate being decidedly cooler than that of 
Manila. There is an abundant supply of water, which flows 
in canals down the principal street. The Ujwn was set 
on fire by iiisiirgtints in 1899 and was badly injured, but 
was afterwards rapidly rebuilt, Zamboanga is a port of 
ontiy, and has good anchorage for large visssels close to the 
shore. In earlier days it wivs tho base of Sjianish ojierations 
against the More pirates of tho southern Philipyiines. A 
large and strong stone fort, which was constmeted at that 
time, is still w^ell preserved. Many of the inhabitants are 
descendants of sbives who escaped from the Moros and 
sought Sfianish ])rotection. A Syumish ymtois, called 
“ Zaniboangueno,^’ is spoken by most of the native in- 
habitants. A large Moro town, ruled over by Dato 
Mandij, ha^ sprung up beside the settlement of Christian 
natives. Agriculture is less highly develoy)ed in the 
vicinity of Zamboanga than in many of the northern pro- 
vinces of the Philip] lines. Guttayiercha, dainar, and other 
valuable fort^st products from the neighbouring forests are 
exyiorted in increasing cyuantity. Po]»ulatioii, 18,000. 

ZAinoraL a province of Sfiain, with an area of 
4135 square miles. Poymlatiou (1887), 270,072 ; (1897), 
275,354. The birth-rate is 3-81 yier cent., and the death- 
rate 3*23 per cent. The projiortiou of illegitimate births 
is 3*77 per cent. It is divided into 8 districts and 300 
parishes, and has 25 miles of railway. IStiucation is in a very 
backward condition. In 1897 there were 2,600,000 acres 
under culture, 324,105 yiroducing wheat, 102,580 rye, 
barley, mt.s, maize, 29,502 yxxl fruit, 132,422 covered 
witli vines, and 1200 with olives. The commons and 
forests cover about 300,000 acres, lu the same year 
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there were 2324 horses, 5047 mules, 7442 asses, 23,770, 
cattle, 220,553 sheep, 34,799 goats, and 18,700 pigs. 
Much live-stock is exported to Portugal. InsuflSk^icncy of 
means of communication paralyses the mining interests. 

ZaLlflorap capital of the above province, on the 
Douro, 57 miles west by south of Valladolid. Agricultural 
products from the surrounding country are the staple 
trade. It is the seat of a bishopric. Population (1887), 
15,292 ; (1897), 16,453. 

Zlinft4M&6 (Russian, ^amostie), a district town of 
Russian Poland, in the government and 50 miles cast 
of the town of Lublin. It is an old town founded by 
the Zamoiskis, and was annexed to Austria after the third 
partition of Poland in 1795, but afterwards came into 
the hands of Russia. At tho beginning of the 19th 
centurj^ it was an important fortress, but none of the 
fortificjitions now remain. It has a bent-wood furniture 
factory, and two gymnasia for boys and girls. Population 
(1897), 12,400. 

Zanardelli, Giuseppe (1826 -), Italian 

jurisconsult and statesman, was born at Brescia on 29th 
October 1826. A combatant in the volunteer corps 
during the war of 1848, he returned to Brii^scia after the 
defeat of Novara, and for a time earned a livelihood by 
teaching law, but was molested by the Austrian yiolice 
and forbidden to teach in consequence of his refusal to 
contribute pro-Austrian articles to the yiress. Elected 
deputy in 1859, he received various administrative ap- 
pointments, but only attained political oflBce in 1876 
when the Left, of which he had been a prominent and 
influential member, came into power. Minister of Public 
Works in tho first Depretis cabinet of 1876, and Minister 
of the Interior in the Cairoli cabinet of 1878, he in the 
latter capacity drafted tho francliise reform, but created 
dissatisfaction by the indecision of liis administrative acts, 
j)articularly in regard to the Irredentist agitation. Over- 
thrown with Cairoli in December 1878, he returned to 
jiower as Minister of Justice in the Depretis cabinet of 
1881, and succeeded in completing the Commercial Code. 
Abandoned by Depretis in 1883, he remained in oppOvSi- 
tioii until 1887, when he again joined Depretis as 
Minister of J ustiee, retaining his portfolio tlnoughout the 
ensuing Crisp! ministry until Slst January 1891. During 
this period he promulgated the Penal Code, and Vegan tho 
reform of the magistracy. After the fall of the Giolitti 
cabinet in 1893, Zanardelli made a strenuous but un- 
successful attempt to form an administration. Elected 
President of the Chamber in 1894 and 1896, be exercised 
that office with ability until, in December 1897, he 
accepted the portfolio of Justice in the Rudiiii cabinet, 
only to resign in the following spring on account of 
dissensions with his colleague, Yiscouti-Venosta, over the 
measures necessary to prevent a recurrence of the tumults 
of May 1898. Returning to the presidency of the 
Chaml^r, he again abandoned his post in order to 
associate himself with the obstructionist campaign against 
the Public Safety Bill (1899-1900), and was rewarded by 
being enabled to form an administration with the support 
of the Extreme Left upon the fall of the Saracco cabinet 
in February 1901. Consistently Liberal, though doctrinaire, 
in his political ideas, honest, and gifted with considerable 
oratorical ])owers, he has long been regarded as the leadcfl^ 
of tho constitutional Left, though the indecision of his 
temperament has hitherto prevented him from being 
classed among Italian statesmen of the first rank. As 
Premier at tho moment of the birth of Princess Yolanda 
Margherita of Savoy (1st June 1901), he received the 
honour of Knighthood of tho Supreme Order of the 
Annunziata. 
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ZaiMtla. QiaccmiO (1820^1888), Italian poet» 
Vas born at Cmampo, near Vicenza, 9th September 1820, 
and was educated for the priesthood. After his ordination 
he became professor at the lyceum of his native place, but 
his patriotic sympathies excited the jealousy of the Austrian 
authorities, and although protected by his diocesan, ho was 
compelled to resign in 1853. After the liberation of Venetia, 
the Italian Government conferred upon him a professorship 
at Padua, and he achieved distinction as a poet on the 
publication of his first volume of poems in 1868. In 1872 
grief for the death of his mother occasioned a mental 
malady, which led to the resignation of his professorship. 
After his complete and ]^)ermanent recovery he built 
himself a villa on the bank of his Tiative river, the Asti- 
chello, and lived there in tranquillity until his death on 
the 17th of May 1888. His last published volume contains 
a series of sonnets of singular beauty, addressed to the 
river, resembling Wordsworth’s “ Sonnets to the Duddon,” 
but more perfect in form ; and a blank verso idyll, “ II 
PettirosHo ” (“ The Redbreast ”), bearing an equally strong, 
though equally accidental, resemblance to the similar 
compositions of Coleridge. His ode to Danto, and that 
on th3 opening of the Suez Canal, are distinguished by 
groat dignity. Of his other compositions, the most in- 
dividual are tfioso in which, deeply impressed by the 
problems of his day, he has sought to reconcile science 
and religion, especially the fine dialogue Uitween Milton 
and Galileo, where the former, impressed by Galileo’s 
predictions of the intellectual consequences of scientific 
progress, resolves “ to justify the ways of God to man.” 
Zanella was that rare [)orsonage in modern Italy, a broa<l- 
minded and patriotic ecclesiastic, and his character is 
justly held in equal honour with his poetry, which, if 
hardly to be termed powerful, wears a stainj) of ])eculiar 
elegance and finish, and asserts a place of its own in 
mijdern Italian literature. In character, talent, and 
fortune Zanella offers a strong resemblance to Cow|»er. 

(ll. o.) 

ZanOSVillOf a city of Ohio, U.S.A., capital of 
Muskingum county. It is situated in 39” 58' N. and 
81” 59' W., on the river Muskingum, cast of the centre of 
the state, at an altitude of 704 feet. The city has a 
level site oti both banks of the river, is laid out regularly 
with broad streets, has an excellent water supply and 
good sewerage, and is divided into ten wards. It has 
ample railw-ay accommodation in the seven railways which 
centre there. These are the Baltimore and Ohio ; the 
Bollairc, Zanesville, and Cincinnati ; the Cincinnati and 
Muskingum Valley; the Cleveland, Akron and ColuTiibns; 
the Columbus, Sandusky, and Hocking ; the Wheeling and 
Like Eric ; and the Ohio and Little Kanawha. Surrounded 
by a rich and productive farming region, those lines give 
the city a large trade. Zanesville is a manufacturing city. 
In 1900 it had 293 manufacturing establishnients, with a 
total capital of $*>,162,067. They employed 4603 hands, 
and the product had a value of $7,468,839. The products 
were very varied, the principal ones being bricks, tile.s, and 
pottery, flour, railway cars and repairs, foundry and 
machine-shop products, glass, soap, and candles. Poi>iila- 
tion (1890), 21,009 ; (1900), 23,538, of whom 1435 were 
foreign-bom and 1012 negroes. 

or ZiNJAN, a town of Persia, capital of the 
Khamseh province, about 205 miles north-west of Tehran, 
on the high road thence to Tabriz, at an elevation of 5180 
feet. It has a population of about 25,000, iK)st and 
telegraph offlees, and was one of the original strongholds 
of the Bdbl sectarians, who held it against a large Persian 
force from May 1850 to the end of the year, when most 
of them were massacred. It has extensive gardens, well 
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watered by the Zanjdneh, which flows south of it. The 
well-stocked bazaar su})plies the neighbouring districts. 

Xante. See Gkeece : Ionian Islands, 

^ Zanzibar! ^ sultanate and British protectorate of 
East Africa. After many losses it still comprised in 
1887 some strips of the mainland and several of the 
adjacent islands, with a total area of 7420 square miles 
and a ix>pulation of 765,000. Subsequently the procc-ss 
of dismemberment was continued until 1890, when the 
sultan’s dominions were reduced to the two islands of 
Zanzibar and Peml>a. They liave a collective area of 1020 
square miles and a ]>oi>ulation (1902) of 200,000. On 
12th June 1890 the sultanate was proclaimed a British 
prole(‘torato in conformity with the Anglo-Gcrnian and 
Anglo-French Conventions, by which Great Britain ceded 
Heligoland to Germany and renounced all claims to 
Madagascar in favour of France. Soon afterwards the* 
Sultan Soyyid Ali, who had succeeded his brother, Seyyid 
Khalifali, in February 1890, took ineasuri's gradually to 
suppress the slave trade, and slavta-y it, self was abolished 
with coinpensation on 6tli April 1897. Seyyid Ali was 
succeeded in March 1893 by Hained bin Thwain, on 
whose death in August 1806 his cemsin, Seyyid Khalid, 

} proclaimed himself sultan, but was dis] possessed by the 
Bntish authorities in favour of Hamud bin MnlKPmnied, 
brother of Hamcd bin Thwain (27th August 1896). The 
government was rwjoiistituted under British auspices in 
October 1891, when Sir L. Matliews was iqppointed Prime 
Minister, and the sultan made virtually a Crown fKnisioncr, 
with a civil list of 1 20,000 ru}PCos. Other siiJutary reforms 
were followed by the j proclamation of Zanzibar, the cajpital, 
as a free jport on 1st February 1892, and since then the 
protectorate has made steady progress, tlie tcptal imports 
advancing from XI, 148,000 in 1893, and £1,400,000 in 
1897, to £1,555,000 in 1898 ; and tlie exports from 
£1,002,000 and £1,190,000 to £1,498,000 in the same 
])eriod. In 1000 the foreign ((pt^orts and cxpcprts were 
.£1,116,000 and £1,1 '**8,000 respectively. In 1900 the 
imports from Great Britein, British India, and British 
East Africa (chiefly pieco-go(pds, ru e, coal, and groceries) 
wore valued at alsput £585,000, and the exjports to these 
countries ((doves, ivory, eoipra, rnblpor) at £331,000. In 
the same yiiar tlie cajpital (wbieh had an c.stimated jiojmla- 
tiou in 1902 of 50,000 to 00,000) was visited Ipy 200 
vessels of 348,000 tons, including 68 British of 107,000 
tons. 

Mahommodanism is the dominant rtdigion, but there 
are several Protestant and Roman (Vitluplic missions with 
branches extending far inb/ the mainland. I Jio sdminis 
tration of justice has also sliared in the general inqirove- 
nient, and in Deeember 1892 tJic sultan delegated to the 
British agent and consul-general liis right to try all eases 
in which a British subjise.t is pliiintitf t»r accuser, and the 
defendant or aocused is a Zanzibar subject. There is a 
regular army of noiirly 1000 men, ineluding police, under 
a Britisli officer. 

A iJTHoiiri I KS.~W. W. A. FitzoRKAUi. Tnnrh in the Coasfhmls 
of British Knsi Africa, Loniloii, ISys.—A. II. Krank. Ajnra, 
vol. ii. Lomloii, i89i5.— .1. S. Kio/riE. The ParUium of Afroa, 
‘iniUnlition. hondon, F. D. beciAiin. The Him of imr Bast 

African Empire, 2 vola. London, 1892.- II. S. Nkwman. Ii(nnnn\ 
the Transition, from Slavery to FreMovi in Zanzibar ami Pemha, 
London, 1898.- E Heci.us. 6 ^ 

vol. xiii. (a. H. K.) 

Zara (Serbo-Croatian, Zadnr\ seajport town, cajiital 
of Dalmatia, and seat of the Diet, 73 miles north- west 
by went of Spalate, Au.stria. Pcppulation (1890) of tewp, 
11,496; of comimmc, 28,230; (1900), 32,506, in<4uding 
garrison of 1339 men. The Italian element is chiefly 
concentrated iu the town proper. The industty now 
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includes corn>milling and the preparation of wax and oil. 
The shipping shows a considerable increase — in 1895 over 
2300 vessels entered and cleared, with a total tonnage of 
499,300. 

Zaraf, Bahr ei. See Nile. 

Zaraaoza, or Saragossa, a province of Spain. 
Area, 6607 square miles. Population (1887), 415,195 ; 
(1897), 413,480. The birth-rate is 3*68 per cent., the 
d^ath-rate 3*35 per cent., and the proportion of illegiti- 
mate births 4*71 i)er cent. The province is divided into 
13 districts and 306 }mrishos. There are 260 miles of 
railway. Education is well cared for both by the pro- 
vincial council and the ])arishc.s. The industries are 
loss iinj)ortant than the agricultural interests. Since 
1885, however, the Aragonese have bestirred themselves, 
especially since the extremely protectionist policy of 1890, 
which gave great impetus to native industries all over 
Spain. The growing industries include paper, leather, 
soaj), brandies, liqueurs, machinery, carriages of all sorts, 
railway material, pianos, beds, glass, bronze, chocolate', 
jams, woollen and linen goods, and foundries. Much 
timber is drawn from the forests of the northern part, 
and the chief exports are live stock, excellent wines, flour, 
oil, and fruit. In 1897 there were 1,400,000 acres under 
culture, of which nearly 200,000 were irrigated from 
wells, and 3,000,000 acTos of commons and forests (public, 
communal, and private projiorty included) ; 286,900 acres 
devoted to wheat crops, 285,900 to rye, barley, oats, 
maize, and other cereals, 8500 to pod fruit, 238,015 to 
vines, and 13,600 to olives. The live stock in the same 
year included 4396 horses, 31,408 mules, 21,145 asses, 
6458 cattle, 533,608 sheep, 57,319 goats, and 34,556 
pigs. The province contains important mineral resources, 
the bulk of which, however, awTiit developmimt. 

ZArATOZftj capital of the above province, on the 
Ebro and the Huorva. There is now a sjdendid railway 
bridge. Several linos converge upon the town. It owes 
part of its development to the fertile, well- watered dis- 
tricts in the Ebro valley that lie all around the city. The 
industries are increasing, and include machinery, iron 
foundries, tanneries, carriages, preserves, breweries, glass, 
candles, soap, liqueur, distilleries, and porcelain. Po]>ula- 
tion (1887), 92,407; (1897), 98,188. 

ZftrhOTIj a hill in Morocco, 9^ miles north of 
Mequinez. A city of refuge on the hill, forbidden to all 
but the Faithful, has grown around the tomb of Mnlai 
Idrees I., founder of the Moorish empire (8th century). 
Close by are the ruins of the Roman capital, VolxihiliB, 

ZftSlAVi or Zaslavl, a district town of Russia, in 
tlie government of Volhynia, on Qoryn river, 156 miles 
south-west of Zhitomir. It is a very old town, supposed 
to have been founded in 987, and mentioned in the 
Russian annals in 1127. It afterwards became part of 
Lithuania, and was Anally annexed to Russia in 1795. 
It is the centre of a flourishing district containing several 
large sugar works, distilleries, paper-mills, and tanneries. 
Population (1897), 12,688. 

ZAyendeh. See Isfahan. 

Zoelandp a province in the south-west of the 
Netherlands, constituting jmrt of the Rhine, Maas and 
Scheldt delta. It was gradually built up in a shallow 
bay, se])arated by dunes from the North Sea. The rivers 
named, depositing their silt in the bay, constructed a 
series of oblong islands, between which the rivers force 
their njay in channels west^vards to the sea, which in turn 
ascends them on the flood. The uncultivated land, mostly 
dunes on the western side of the islands, forms 1*5 i^er 


cent, of the land of the province. The soil of these low- 
lying islands consists of fertile clay, well ada})tcd iof 
agriculture and stock raising. The once flourishing com- 
mercial towns — Veere, Arnemuiden, Aardenburg, Sluis, 
ckc. — have, owing to the silting up of their harbours and 
the opening of new highways of commerce, been reduced 
to provincial trading and Ashing ports. Area, 690 square 
miles. Population (1900), 216,295. 

Zeerust. See Transvaal. 

Zeilah. See SoUAULAND. 

Zeitan, a town in the Aleppo vilayet of Asiatic 
Turkey, situated in the heart of Mount Taurus, about 
20 milcB north-north-west of Marash. The Armenians, 
about 10,000, are interesting from their character and 
historical position as a remnant of the kingdom of Lesser 
Armenia. The importance of Zeitun dates from the 
capture of Leo VI. by the Egyptians in 1375. The 
town long maintained practical independence, and it was 
only in 1878 that the Turks, after a long conflict, were 
enabled to station troops there. In 1890 tliere was a 
serious revolt, and in 1895, when the Armenian massacres 
commenced, the people again rose and, after hedding out 
for more than three months against a laig^' 3'uikish force, 
secured honourable terms of peace. 

Zeitz, a town of Prussia, piovince cf Saxony, on 
the Weisse (white) Elster, 28 miles by rail from Leipzig. 
In 1899 a statue of the Emperor William 1. was unveiled. 
There are manufactures of cloth and other U‘xtiles, 
pianofortes, j^erambulators, and machinery ; dyeing and 
market-gardening are also carried on. Population (1886), 
19,797; (1895), 24,834. 

Zeller, Eduard (isii ~), Clerman jjhilo- 

sopher, was born at Kleinbottwar in Wiirteniberg on 
the 22nd of January 1814. In 1840 ho was 
docent of theology at Tubingen, in 1847 y)rofes8or of 
theology at Bern, in 1849 i)rofessor of the;(dogy at Mar- 
burg, migrating soon afterwards to the faculty of philo- 
sophy as the result of disputes with the Clerical party. 
Ho became professor of philosophy at Heididberg in 1862, 
removed to Berlin in 1872, and retired in 1895. His 
groat work is his Fhilosojdde der Grdvhcn (1844-52), 
most of w*hich has been translated into Ei glish. He has 
also wTitten on theology, and published three volumi‘S of 
philosophical essays. Like most of his contemporaries, 
ho began with Hegelianism, and then shook liiiiiself free 
of it to develop a soberer thought of his own. He saw 
the necessity of going back to Kant in the sense of de- 
manding a critical reconsideration of the ejiistcmological 
j)roblemB which Kant had mode but a ] martially successful 
attempt to solve. Zeller’s not inconsiderable merits as 
an original thinker arc far outshone by his sydendid 
services to the history of philosophy. It is true that his 
view of Greek thought is somewhat warped by Hegelian 
formalism. He is not alive enough to the very iiitimatc 
relation w*hich thought holds to national life and to the 
idiosyncrasy of the thinker. He lays too much stress 
upon the “concept,” and explains too much by the 
Hcgehan antithesis • of subjective and objective. But, 
these allowances made, his history of Greek Philosophy, 
which went into several now editions, remains a nolile 
monument of solid learning informed with natural sagacity, 
and will always be interesting and valuable. 

ZorCifiihftn, a province of Samarkand, Russian 
Turkestan. Prior to its incorporation it was itself a 
province of Russian Turkestan, being formed in 1868 
out of the eastern portions of Bokhara annexed to Russia. 
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Jt was enlarged in 1871 by the addition of the then 
annexed semi-independent bekdoms of Upper Zerafshan 
and Farab (on the Kashka-daria), and was finally included 
in Samarkand under the name of Zerafshan district. 

Zorbst, a town of Germany, duchy of Anhalt, 27 
miles by rail south-east from Magdeburg. It is still sur- 
rounded with walls, towers, and moats. Famous for its 
vegetables, and for centuries for its bitter beer. Tliere 
is an archyeological museum. Zerbst is the seat of very 
various industries (machinery, gold and silver thread, 
starch, &c.). Population (1885), 15,069; (1895), 16,983. 

Zorin Citt| a mountain village at the head of the 
Visp valley and at the foot of the Matterhorn, in the 
canton of the Valais, Switzerland. It is 22i miles by rail 
from Visp in the Uhono valley, and there is also a railway 
from Zermatt past the Riifol inns to the very top of the 
Gorriergrat (10,289 feet). The village is 5315 feet above 
the sea, and in 1900 had 752 permanent inhabitants (all 
Romanists, and almost all German-speaking), resident in 
52 houses. Formerly Zermatt was called “ Pmlx)rgne,” 
and this name was mentioned in the Swiss census 
of 1888. Its originally Romance population seems 
to have beer^ Teutonized in the course of the 15th 
century, the name Matt ” (now written “ Zermatt,*’ ix., 
the village on the meadows) first occurring at the very 
end of that century. Zermatt was long known to 
botanists and geologists only, and has an inten\sting 
though very local history. Do Saussuro in 1789 was one of 
the first tourists to visit it. But it w’as not till the arrival 
of M. Alexandre Seiler in 1854 that its fame as one 
of the (diief tourist resorts in the Alps was laid, tor 
tourists abound only wdiere there are good inns. \Vhcn 
M. Seiler died in 1891 ho was j)roprietor of most of the 
great hob^ls in and around Zermjitt. The Matterhorn, 
whhdi frowns over the village from which it takes its 
name, was not conquered till 1865, Mr Whyinper and 
two guides then alone surviving the terrible accident in 
which their four comrades perished. 

Sec Sir Martin Conway. Climhers" OiiUJcs to Cenlral and 
KiVittn'n Punnhie AlpSj 2 vols, London, 1890-91. — W. A. B. 
Co«)LTnaE. Ifow Zcrrtiatt became a Mounlaincei'huf Cetvtre (in his 
“Swiss Travel and Swiss Guide-Books,” p. 251-822). London, 
1889. — Joseph Rupkn. — yamilien-StatidCk d, Ibhlir/ieri jyarrei 
von Zermatt. Ingeiibohl (Schwyz), 1870. (w. A. H, C.) 

Zhukovski. See Alexander II. 

ZilSih| a corporate town of Hungary, capiUil of the 
county of Szildgy, 38 miles north-west of Kolozsvdr. 
Ann)ng its public buildings, besides the administrative 
and other offices, are the gymnasium, tlie hospital, and an 
old mansion where Charles XII. of Sweden rested after 
the battle of Bender. It has a county museum. Thc^ro is 
a large trade in wine. Population (1891), 6595 ; (1901), 
7639. 

Zimbabwe. See South Africa, British. 

Zinc.- -The improvements made of late years in zinc 
metallurgy are only the natural dcveloi)ments of the 
process first employed. The metal is distilled from a 
mixture of ore and carbon in closed fire-clay vessels, and 
condensed in cooler vessels also of fire-clay just outsidii 
the furnace walls. These distilling vessels are allied 
♦etorts if they are supported only at the ends, and the 
furnace using them is termed a Belgian furnace. If they 
are supported at intervals along a flat side, they are called 
muffles, and the furnace is known as a Silesian furnace. 
Various combinations and modifications of these tw’o tyi)es 
of furnace have given rise to distinctive names, and as 
each system has its advantages and disadvantages, local 
conditions determine which is the better. In the following 
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paragraphs are enumerated improvements made of late years 
that may be a[>plied to furnaces of either system. 

Gas Firing . — Three modes of gas firing must be noticed, 
each of which is aclai)ted to special local conditions, (a) 
The ga.s is made from the fuel in a detached fireplace and 
conducted hot into the combustion chaml)er of the fur- 
nace, and the air for complete combustion is heated by 
the products of combustion on their w^ay to the chimney. 
(b) Botli the producer gas and the air are heated before they 
enter the combustion chamber, as in the Siemens system 
of regenerative tiring, (c) Natural gas is j»iped to the 
furnace, where it meets air heated by the chimney gases. 
The primary advantages of gas firing are that less fuel is 
r(i(piired, that ihi*re is better control of the heat in the 
furnace, and that larger and more accessible fuinaccN can 
be built. In Silesia the introduction of gas firing has led 
to the use of furnaces iiontaining eighty muffles. In the 
United States, Belgian furnaces of tyi )0 (a) are built to 
contain 864 retorts ; of tyj^e (h), to contain 300 to 400 
retorts ; and of iyyi\ (r), preferably about 600 retorts. The 
use of pis-lired furnaces greatly simplifies manual labour. 
On a direct-fired furnace at least one man, the brigadier, 
must Ik) an (;x]>ert in all the operations involved ; but wdth 
a gas furnace a division of labour is possible that makes it 
easier to get workmen and keep tlu*m content. One man 
who understands the use of gaseous fuel can r('gulate the 
heat of a thousand or more retorts. The men who charge 
and empty the retorts, those who draw' and cast the 

metal, and those who keep the furnace in repair, 

need not know anything about the making or using c*f 
gas, and the men wdio make the gas need not know' 
anything about a zinc furnace. Again, in direct- fired 
furnaces there are commonly seven or eiglit rows of 
retorts, one above another, so that to serve the iqiper 

rows the workman must stand upon a table, where he is 

ex])osed to the full heat of the furnace and requires a 
heii>er to wait upon him. With gas firing the retorts can 
be arranged in four horizontal row's, all within reach of a 
man on the furnace room floor. Furthermore, with the 
large furnacco which gas firing makes possible mechanical 
appliances may be substituted for manual labour in many 
operations, such as removing and replacing broken letorts, 
mixing and conveying the charge, drawing and casting 
the metal, charging and emptying the retorts, and removing 
the residues and products. 

MacMne-made Retorts . — Even a machine of simple ty]»e, 
like the ordinary drain-] )ipe machine, in which the retorts 
are made by forcing tlu^ jfiastic clay mixture tli rough a 
die, may result in greater economy and uniformity than is 
possible wdion retorts are made by luind. \N hen liydraiilic; 
pressure to the amount of 2000 to 3000 lb j»er scpiare 
inch is ap]4ied, the saving is umjucstioned, since less 
time is required to dry the pr(;ssed retort, its life in 
the furnaces is longer, its absorption of zinc is less, and 
the loss of zinc by ])as8age through its walls in the foim 
of vapour is reduced. 

Mechanicftl Roasters.— Vox the dcsuljJiurization of zinc 
blende wliere it is not intended to collect and save the 
sulphur there are many mechanical kilns, generally ciassi- 
fied as straight- line, horse-shoe, turret, and shaft kilns ; 
all of these may be made to do good work on moderately 
clean ores which do not unfit at the tcmi)erature of dtjsul 
phurization. But the problem of siiving the suljfiiiir is 
yearly becoming more important. In roasting a ton of 
rich blonde containing 60 per cent, of zinc enough sul]fimr 
is liberated to produce one ton of strong suliduiric acid, 
and unless this is collected not only are j>oisonous gases 
discharged, but the waste is considerable. When^ulpflnric 
or sulphurous atfid is to be collected, it is imj»ortaijt to 
keep the fuel gas from admixture with the sulphur gases, 
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and kilns for this purpose require some modification. If 
hot air is introduced into the kiln, the additional heat 
developed by the oxidation of the zinc and the sulphur 
is sufl&cient to keep iij) a }»art of the reaction ; but for the 
complete expulsion of the sulphur an exteriially*fired 
muffle through which the ore is jiassed is found to be 
essential. 

Labour-saving Machinery . — Machinery has been sub- 
stituted for umnual labour in handling the coal, ore, fire- 
clay, residues, and metal, from the raw material to the 
finished product. These improvements are applicable only 
in large works, and thek full value is realiz^ only where 
manual labour is expensive. Moreover, difflculties are 
met with in the permanent and economical construction 
of large furnaces, and it cannot be demonstrated that they 
edect a saving of metal as compared with direct-fired 
furnaces properly proportioned to the work of three men — 
the Wigadier, the long-shift man, and the short-shift man 
— particularly when each of these men is skilfid and careful 
to save all of the zinciferous crusts and coatings which 
collect about the furnace. Neither do the improvements 
remedy any of the defects of the process to which the high 
loss of metal must be attributed, such as volatilization in 
the roasting kiln, absorption of zinc by the retort, or the 
]>assage of zinc vapour through the walls of the retort, the 
breaking of retorts, and the losses due to incomplete con- 
densation and to zinc remaining in the residue. These 
lasses vary with tlie conditions from 10 to 315 per cent, of 
the metal in the ore. 

As ores of zinc are usually shipjxkl before smelting from 
widely se[)arated phiees — Sweden, Spain, Algiers, Italy, 
Greece, Australia, and the llocky Mountains region of 
North America— it is important that they be separated 
from their mixtures at the mines. The difflculty in 
se|)arating zinc blejide from iron pyrites is well known, 
and probably the most elaborate ore-dressing works ever 
built have been designed with tliis end in view. The 
Wetherill system of magnetic concentration has been 
remarkably successful in separating the minerals contained 
in the well-known deposit in Sussex county, N.J, Here 
very clean non-inagnetic concentrate of willomite, which 
is an anhydrous silicate of zinc and a very high-grade 
zinc ore, is separated from an intimate mixture of willem- 
ite, zincite, and frauklinites, witli calcite and some 
silicates of manganese. The magnetic concentrates contain 
enough zinc to be well adapted to the manufacture of zinc 
oxide. Magnetic concentration is also a[)plied in the 
removal of an excess of iron from partially rewisted blende. 
Neither mechanical nor magnetic concentration can effect 
much in the way of separation whon, as in many complex 
ores, carbonates of iron, lime, and magnesia replace their 
isomorph zinc carbonate, when some iron sulphide contain- 
ing less sulphur than pyrites replaces zinc sulphide, and 
when gold and silver are contained in the zinc ore itself. 
Hence only in exceptional circumstances is it 2 K)S 8 ible to 
utilize a largo class of widely distributed ores, carrying 
from 10 to 35 per cent, of zinc, in which the zinc alone, 
estimated at four cents (2d.) a pound, is worth from $8 
to $28 per ton of ore. The ores of the Joitlin district, 
in the Ozark uplift in the Missi8sip]>i valley, are remark- 
able in that they are sitecially ^a})ted to mechanical 
concentration. The material as mined will jirobably not 
average over 10 per cent, of zinc, but the dressed zinc ore 
as sold ranges from 45 to 62 per cent, of zinc. This 
region now furnishes the bulk of the or© required by the 
smelters of Illinois, Missouri, and Kansas. 

The apociffc effects of different im])urities on the physical 
projtirtiei of zinc have not been sufflciently studied. For- 
tunately, the small amounts of any of them that are 
likely to be found in coxnmerdal zinc are not for moat 
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purposes very deleterious. It is generally recognized thaj^ 
the purest ores produce the purest metal Grades of com- 
mercial zinc are usually based on selected ores, and brands 
when they mean anything usually mean that the metal is 
made from certain ores. Chemical control of the metal 
purchased is not nearly as common as it should be, and the 
refining of zinc is at best an imiHjrfcct o^teration. To 
obtain the metal chemically pure a specially prepared 
chemically pure oxide or salt of zinc is distilled, A 
redistilled zinc, from an ordinarily pure commercial zinc, 
is often called chemically pure, but redistillation is seldom 
practised excejit for the recovery of zinc from galvanizer*s 
dross and from the skimmings and bottoms of the melting 
furnaces of zinc rolling mills. The only other method of 
refining is by oxidizing and settling. A bath, even of very 
imi^ure zinc, is allowed to stand at about the temi^erature 
of the meltiug- 2 )oint of the metal for forty-eight or more 
hours, w'heroupon the more easily oxidizable impurities 
can be largely removed in the dross at the toji, the heavier 
metals such as lead and iron settling towards the bottom. 
This method is rarely practised except by the rollers of 
zinc. A certain amount of refined zinc can lx; di 2 )ped 
from the furnace ; a further amount, nearly free from iron, 
can be liquated out of the ingots cast fi-oin^the bottom of 
the bath in a subsequent slow remelting, and it is some- 
times possible to eliminate a zinciferous lead which collects 
in the sump of the furnace. Owing to the fact that at 
temperatures between its melting and boiling ]K>mt zinc 
has a strong affinity for iron, it is often contaminated by 
tlie scrai^er while being drawn from the condenser, as is 
shown by the fact that the scrajier wears away rapidly. 
As each retort in a furnace is in all essentials a separate 
crucible, and os the metal from only a few of them goes 
into a single ingot, there can bo no uniformity either in 
the ingots made from the same furnace during a day’s run 
or in those made from several furnaces treating the same 
ore. Some brassfounders break from a single ingot the 
quantity of zinc required to i>roduce the amount of brass 
they wish to coraj>ound in one crucible, but when i)erfect 
uniformity is desired the imi)ortance of remelting the zinc 
on a large scale cannot be too strongly euq>hasized. 

Zinc oxide is manufactured for jiaint by two processes 
— directly from the ore mixed with coal by volatilization 
on a grate, as in the Wetherill oxide procc'ss, and by 
oxidizing Uie vapour given off by a boiling bath of zinc 
metal. The oxide made by the latter method has generally 
a better colour, a finer texture, and a greater covering 
2 K>wer. It is also manufactured by the latter ^^rocess from 
the metallic zinc liquated out of galvanizer’s dross. 

The following table gives the world’s production of zinc for the 
years 1888-99, the i^roductioii of Holland being divided between 
iielgian and English companies. All weights are given in tons of 
2000 lb avoirdiq)ois. 


Tear. 
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9 

< 

Belgium. 

England. 

1 

9 

1 

o 

1 

Spain. 

United 

SUtes. 

Total. 

1888 

4410 

88,928 

29,908 

18,605 

146,858 

4266 

5640 

55,921 

854,710 

1889 

6885 

90,068 

84,604 

10,822 

140.884 

4058 

6217 

58,878 

869,666 

1890 

6006 

91,161 

82,644 

21,854 

158,512 

4154 

6526 

67,808 

882,719 

1891 

5518 

94,797 

82,940 

22,708 

ir>8,(K)0 

4051 

0285 

80,287 

400,140 

1892 

5778 

100,911 

88.949 

22,796 

154,254 

8908 

6581 

84,082 

412,264 

1898 

6471 

105,452 

81,778 

•24,712 

157,580 

4085 

6840 

76,284 

418,552 

1894 

7f>07 

106,908 

85.011 

25,780 

158,265 

5627 

5022 

74,008 

419,588 

1895 

7116 

118,678 

83,083 

26.676 

166,060 

5548 

0448 

81,840 

444,989 

1896 

7593 

124,958 

27,864 

50,248 

168,762 

0897 

0760 

77,087 

470,719* 

1897 i 

6874 

127,041 

26,240 

41,901 

166,100 

0460 

6888 

100,886 

482,911 

1898 1 

8049 

181,248 

81,291 

40,956 

170,710 

0248 

0648 

114,103 

509,248 

1899, 

,8052 

154,820 

85,518 

29,742 i 

168,828 

6972 

7105 

129,679 

540,280 


This table is compiled from figures given in Ths Mineral 
Jnduatry: its Statietics^ Technology ^ and Trade^ vols. i.-viii., 
edited by Dr R. P. Roth well, New York, 1892-1900, to which 
reference should be made for the latest details of production and 
for full particulars of present practice in zinc metallurgy. The 
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^ompreheniiTe Handbook of Metallurgy, by Dr Carl Schnabel, in 
iti trauelation by Henry Louis (Macmillan and Co., London and 
ffew York, 1898), affords for English readers a storehouse of 
Taluable facts. 

While the files of technical literature are filled witli statements 
of actual operations in other branches of metallurgy, the literature 
of sine is meagre and scattered. Instead of being an openly 
piaotised art, zinc 'metallurgy is like a gild mystery of the i£ddle 
Ages. Its well-known imiierfeetions are partly the cause of this 
state of affairs and partly the consequence of it, and it cannot be 
•doubted that greater liberality on the part of those in the business, 
and greater publicity, would be to the advantage of all concerned. 

(K. t. C.) 

ZfilCtory an important town on the northern margin 
of the central Sudan, a great emporium of the trade 
across the Sahara between the Hausa states of tlie south 
and the Tuareg countries and Tripoli in the north. Its 
ruler was formerly subordinate to Bornu, but with the 
decline of that kingdom shook off the yoke of the sultan, 
and on the conquest of that country by Ila])ah seems to 
have maintained his independence. By the Anglo-French 
agreement of 1898 the territory round Zirider was in- 
cluded in the French sphere, having already been the 
object of French political action. The exjdoror Cazemajou 
was assassinated there in 1897, but the town was occupied 
in 1899, after a slight reaistiince on the j)art of its 
inhabitants, by ^Lieutenant Pallier of the reconstructiKl 
Voulet-Chanoine mission. A French pc^st (named Fort 
•Cazoriiajou) has been esta,blished just outside the town on 
a mound of huge granite blocks. Zinder was the first 
l>oint in the Sudan reached by M. Foureau after his 
great journey across the Sahara tlirough Air in 1899. It 
is described by him as a largo and fine town surrounded 
with high earthen walls, very thick at the base and pierced 
with seven gates. It covers a largo area, and its houses, 
in part built of clay, in part of straw, are intorsperr.o 1 
with trees, which give tlie place a pleasing as[)ef^t. There is 
an important colony of Tuareg merchants, who (Kx;uj)y the 
suburb of Zongu, and who deal in a variety of wares, from 
cottons, silks, spices, ostrich feathers, <fec., to French scent 
bottles. A busy market is held outside one of the gates. 

Sco Cazemajou, in Uul, Covi. dc VAfrigm Fran^aisc, 1900. — 
Kouueau, in La Gtographic, December 1900 ; D'AJger au Congo 
par le Tokad, Paris, 1902.— Joalland, in La G4ographie, vol. 
iii., 1901. 

Zionism- — One of the most interesting results of 
the anti-Semitic agitation (see Anti-Semitism) has been 
a strong revival of the national 8i)irit among the Jews 
in a |x>litical form. To this movement the name Zionism 
has been given. In the same way that anti-Semitism 
differs from the Jew-hatred of the Early and Middle 
Ages, Zionism differs from previous manifestiitions of 
the Jewish national spirit. It was originally advo<»ited 
as an expedient without Messianic imjmlses, and its 
methods and pro]:)osals have remained almost harshly 
modem. None the less it is the lineal heir of the 
attachment to Zion which led the Babylonian exiles 
under Zerubbabel to rebuild the Temple, and which 
fiamed up in the heroic struggle of the Maccal)eo8 
against .^tiochus Epiphanes. Without this national 
spirit it could, indeed, never have assumed its present 
formidable proportions. The idea that it is a set-back 
of Jewish history, an unnatural galvanization of hopes 
long sinoe abandoned for a 8|»ritual and cosmopolitan 
conception of the mission of Israel, is a controversial 
fiction. The oonsciousiless of a spiritual mission exists 
side by side with the national idea. The great bulk of 
the Jewish |)eople have throughout their history remained 
faithftd to the dream of a restoration of their national life 
in Judea. Its manifestations have suffered temporary 
modifi^tioas under the influmioe of changing political 
<^ondition6, and tiie intensity with which it has been 


held by individual Jews has varied according to their 
social circuiihstiimTs, but in the main the idea has been 
I)a88ionately clung to. 

Tlie contention of some modern rabbis that the national 
idea is Me.ssianic, and hence that its realization should 
be left to the Ilivine initiative (c.y., Chief Rabbi Adler, 
Jewidi Chronich^ 25th NovemlxT 1898), is based on a 
false analogy betwoou the jKjitics of the Jews and those 
of other oppres.'^iMl nationalities. As all Hebrew politics 
were theocratic, the national liope was necessarily Messi- 
anic. It was iK.'t on that accoiuit less ])raclical or less 
dia]^K)sed to express itself in an active political form. Tlie 
Messianic dreams of the rrf»])licts, which form the 
framework of the Jewish liturgy to this day, were 
essentially politico-national. They contemphitecr the re- 
dcnn)tion of Israel, the gathering of the pe(i[ile in Pales- 
tine, the restoration of the Jewish slate, the rebuilding 
of the Tem[)le, and th(^ re-ostfiblislimont of the Davidic 
throne in Jerusalem with a prince of the Hou.s<* of David. 
How little the dis}>ersed Jews regarded this essentially 
political programme as a merij religious iderd i.s shown 
by their attitude towards the ]»S(*ml(>~Me.ssiahs who 
endeavoured to fulfil it. Bar (’nchha (\.i). 117-138) 
lived at a period when a Jewish national iipriMi g ini^ht 
well have been exclusively political, for the dissolu- 
tion of the kingdom was scarcely half a century old, and 
Palestine still had a large Jewish pojuilation. None the 
less Bar Cochba based liis right to lead the Jewish 
revolt on Messianic claims, and througlamt tlie Roman 
Empire the J(‘ws r(‘wSponde(i with enthusiasm to his call. 
Thrtv. centuries later Moses of Crefi'. attemi»t( tl to repeat 
Bar Ooebba^s exjKTimcnt, wbh the same results. In tlie 
8th century, when the Jews of the West were sufliciently 
remote from the days of their political independence to 
have develojjod an exclusively spiritual conception of their 
national identity, tlie Messianic claims of a Syriai) Jew 
named Serene shook the whole of Jewry, and even among 
the Jews of Spain there was no hesitation as to whether 
they had a right to fc .ce the hands of Pr(>>idence. It 
was the Sixme with another ))S(*udo-]\fessiah naiiu d Abu-1 sa 
Obadia, wbo unfurled the national banner in Persia st mii 
thirty years later. 

During the Middle Ages, though the. racial character 
of the Jews was being transformed by their (.Ihetto seclu- 
.sion, the national yearning suffered no relaxation. If it 
expressed itself exclusively in literature, it was not on 
that account undergoing a ])rt)cess cd idealization. (Vf. 
Abrahams’s Jewish Life in the Middle jp. 24-25.) 
The tnith is that it could not liavc ex] nosed itself 
differently. There could have lu'cii no abandoiuiM nt of 
national hoj.)cs in a ])ractieal sense, unless the pro8i>eet 
of entering the national life of tln^ i»t‘< ])les among 
whom they dw^elt had ]»rcscnted itself as an alternative. 
OF this there was not tlie remotest sign. The ab.sencc 
of militant Zionism during this peried is to be ac- 
counted for pirtly by the want of con,sj*icu(Us pseudo- 
Messiahs, and partly by tlio terror of persecution. 
Unlike the modern Greeks, the media val Jews could 
exjiect no synqiathy from their iieiglibouis in an 
agitation for the recovery of tlieir country. One may 
imagine what the Crusaders w^ould have thought of an 
international Jewdsh conspiracy to recapture Jcmsalcm. 
Til the 15th century the aversion from jiolitical action, ex on 
had it been possible, must have l>een strengthened by the 
fact that the Grand Signor was the ordy friend th<* Jews 
bad ill the world. The nationalist 8]>irit of the media val 
Jews is sufficiently reflected in their liturgy, and especially^ 
in the works of the poet, Jehuda Halevi. It is impoijiible 
to read his beautiful Zimide without feeling that had 
he lived another twenty years ho would have gladly 
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played towards the pseudo-Messiah David Alroy {circa 
1160) the part that Akiba played towards Bar Cochba. 

The strength of the nationalist feeling was practically 
tested in the 16th century when a Jewish imix)stor, 
David lleubeni {circa 15.30), and his disciple, Solomon 
Molcho (1501-1532), came forward as would-be liberators 
of their people. Throughout Spain, Italy, and Turkey 
they wore received with enthusiasm by the bulk of their 
brethren. In the following century the influence of the 
Christian Millenarians gave a fresh impulse to the national 
idea. Owing to the frenzy of persecution and the apoca- 
lyptic teachings of the Chiliasts, it now apixjared in a 
more mystical form, but a practical bias w^as not wanting. 
Menasseh l>en Israel (1604-1657) co-operated with English 
Millenarians to procure the resettlement of the Jews in 
England as a preliminary to their national return to 
Palestine, and he regarded his marriage with a scion of 
the Davidic family of Abarbanel as justifying the hope 
that the new Messiah might be found among his offspring. 
The increasing dispersion of the Marranos or crypto- Jews 
of Spain and Portugal through the Inquisition, and the 
persecution of the Jews in Poland, deepened the Jewish 
sense of homelessness the while the Millenarians encour- 
aged their Zionist dreams. The Hebraic and Judeophil 
tendencies of the Puritan revolution in England still 
further stirred the prevailing unrest, and some Jewish 
rabbis are said to have visited England in order to 
ascertain by genealogical investigations w^hether a Davidic 
descent could bo ascribed to Oliver Cromwell. It only 
wanted a leader to produce a national movement on a 
formidalile scale. In 1666 this leader presented himself 
at Smyrna, in the person of a Jew named Sabbatai 
Zevi (1626 -1676), who proclaimed himself the Messiah. 
The nows spread like wildfiro, and despite the opposi- 
tion of some of the loading rabbis, the Jews everywhere 
prepared for the journey to Palestine. Not alone 
was this the case with the {)oor Jews of Lithuania 
and Oermany, but also with well-to-do communities 
like those of Venice, Leghorn, and Avignon, and with 
the great Jewish merchants and bankers of Hamburg, 
Amsterdam, and London. Throughout Europe the 
nationalist excitement was intense. Even the downfall 
and apostasy of Sabbatai were ijowerleas to stop it. Among 
the wealthier Jew^s it partially subsided, but the great 
bulk of the people refused for a whole century to be dis- 
illusionized. A Messianic frenzy seized uix)n them. En- 
couraged on the one hand by Christian Millenarians like 
Pierre Jurien, Oligdr Pauli, and Johannes Speeth, jian- 
derod to by Sabbataic impostors like Cardoso, Bonafoux, 
Mordecai of Eisenstadt, Jacob Querido, Judah Chassid, 
Nehemiah Chayon, and Jacob Franks, and nuiddened by 
fresh oppressions, they became fanaticized to the verge of 
demoralization. 

The reaction arrived in 1778 in the shape of the 
Mondelssohnian movement {Emy, Brit^ art. Jews). The 
growth of religious toleration, the attempted emancipation 
of the English Jews in 1753, and the sane Judeophilism of 
men like Lessing and Dohm, showed that at length the 
dawn of the only possible alternative to nationalism was 
at* hand. Moses Mendelssohn (1729-1786) sought to 
prepare his brethren for their new life as citizens of the 
lands in which they dwelt, by emphasizing the spiritual 
side of Judaism and the necessity of Occidental culture. 
His efforts were successful. The narrow nationalist spirit 
everyvrhero yielded before the hope or the progress of 
local political emancipation. In 1806 the Jewish San- 
hedrin convened by Napoleon virtually repudiated the 
nationalist tradition. The new Judaism, however, had 
not entirely destroyed it. It had only reconstructed it on a 
wider and more sober foundation. Mendelssohnian culture, 


by promoting the study of Jewish history, gave a fresh 
impulse to the racial consciousness of the Jews. Th^ 
older nationalism had been founded on traditions so 
remote as to be almost mythical ; the new race conscious- 
ness was fed by a glorious martyr history, which ran 
side by side with the histories of the newly adopted 
nationalities of the Jews, and was not unworthy of the 
companionship. From this race consciousness came a 
fresh interest in the Holy Land. It was an ideal rather 
than a politico-nationalist interest — a desire to preserve 
and cherish the great monument of the departed national 
glories. It took the practical form of projects for improv- 
ing the circumstances of the local Jews by means of 
schools, and for reviving something of the old social 
condition of Judea by the establishment of agricultural 
colonies. In this work Sir Moses Montefiore, the Both- 
schild family, and the Alliance Israelite Universelle were 
conspicuous. More or less passively, however, the older 
nationalism still lived on — es^xicially in lands where Jews 
were iKirsecuted — and it became strengthened by the re- 
vived race consciousness and the new interest in the Holy 
Land. Christian Millenarians also helped to keep it alive. 
Lord Ashley, afterwards Lord Shaftesbury, Colonel Gawler, 
Mr Walter Cresson, the United States consul at Jerusalem, 
Mr James Finn, the British consul, Mr Laurence Oliphant, 
and many others organized and sup|)orted schemes for the 
benefit of the Jews of the Holy Land on avowedly restora- 
tion grounds. Another vivifying element was the reopen- 
ing of the Eastern Question and the championship of 
oppressed nationalities in the East by the Western Pow'crs, 
In England ijolitical writers w'ere found to urge the re- 
establishment of a Jewish state under British protection 
as a means of assuring the overland route to India 
(Hollingsworth, Java in Paleatine^ 1852). Lord Palmerston 
was not unaffected by this idea (Finn, Sthiring Times^ 
voL i. pp. 106-112), and both Lord Beaconsfield and 
Lord Salisbury supported Mr Laurence Oliphant in his 
negotiations with the Porte for a concession which was to 
pave the way to an autonomous Jewish state in the Holy 
Land. In 1854 a London Jew attempted to float a com- 
pany “for the purpose of enabliiig the descendants of 
Israel to obtain and cultivate the Land of Promise 
{TIehrew Observer^ 12th April). In 1876 the publication 
of George Eliot’s Daniel Deronda gave to the Jewish 
nationalist spirit the strongest stimulus it had experienced 
since the appearance of Sabbatai Zevi. 

It was not, however, until the spread of anti-Semitic 
doctrines through Euro[)e made njon doubt whether the 
Mendelssohnian denationalization of Judaism possessed the 
elements of permanency that the Jewish nationalist spirit 
reasserted itself in a practical form, As long as the anti- 
Semites were merely polemical, the nationalists were mute, 
but when in Rus.sia their agitation took the form of 
massacres and spoliation, follow^ by legislation of mediaeval 
harshness, the nationalist remedy offered itself. In 1882 
several pamphlets were published by Jews in Russia, 
advocating the restoration of the Jewish state. They 
found a powerful echo in the United States, where a 
young Jewish poetess, Miss Emma Lazarus, passionately 
championed the Zionist cause in verse not unworthy of 
Jehuda Halevi. But the movement did not limit itself to 
literature. A society, “ Chovevi Zion,” was formed with the 
object of so extending and methodizing the establishment of 
agricultural colonies in Palestine as to make the eventual 
acquisition of the country by the Jews possible. From 
the beginning it was a great success, and branches, or 
“ tents ” as they were called, were established all over the 
world. At the same time two other great schemes for 
rescuing the Jewish people from oppression were broug^ 
before Sie public. Neither was Zionist, but both served 
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to encourage the Zionist cause. One was duo to the 
initiative of Mr Cazalet, a financier wlio was interested 
in the Euphrates Valley l^ilway project. With the assist- 
ance of Mr Laurence Olipliant he pro]x)sod tluit the cf)n- 
cession from the Porte should include a band of territory 
2 miles mde on each side of the railway, on which 
Jewish refugees from Russia should be settled Unfortu- 
nately the scheme failed. The other was Baron de Hirsch’s 
colossal colonization association (see Hihsch, Maveice dk). 
This was neither political nor Zionist, but it was supjwjrted 
by a good many members of the “ Chovevi Zion,” among 
them Colonel Qoldsmid, on the ground that it might 
result in the training of a largo class of Jewish yeomciii 
who w'ould be invaluable in the ultimate settlement of 
Palestine. (Interview in Daily Graphic^ 10th March 1892.) 

None of these projects, however, proved sufficiently 
inspiring to attract the great mass of tTewish nationalists. 
The Chovevi Zion was too timid and prosaic ; the Hirsch 
scheme did not directly appeal to their strongest S 3 'mpa- 
thies. In 1897 a striking change manifested itself. A 
new Zionist leader arose in the person of a Viennese jour- 
nalist and playwright, Dr Theodore Ilerzl (l)orii 1860). 
The electoral successes of the anti-Semites in Vienna and 
Lower Austria in 1895 had impressed him with llie beJic^f 
that the Jews Miere uiiassimilable in Europe, and that the 
time was not far distent when tliey would be once more 
submitted to civil and i)olitical disabilities. The llirsch 
scheme did not, in his view, provide a reinotly, as it only 
transplanted the Jews from one uncongenial environment to 
another. He came to the conclusion that the only solution 
of the problem was the segrogiition of the Jews under 
autonomous political conditions. His first scheme was 
not essentially Zionist, He merely called for a now 
exodus, and was ready to accept any grant of land in 
any part of tlio world that would secure to the Jews 
some form of self-government. The idea was not new. 
In 1566 Don Joseph Nasi had proposed an autonomous 
settlement of Jews at Tiberias, and had obtained a grant 
of the city from the Sultan for tlie purpose. In 1052 
the Dutch West India Company in Curaqao, in 1654 
Oliver Cromwell in Surinam, and in 1659 the French 
West India Comjiany at Cayenne had attempted similar 
experiments. Alarslial de Saxe in 1749 had projected 
the establishment of a Jewish kingdoni in South America, 
of which li‘.^ should bo sovereign ; and in 1860 Judge Noah 
purchased (Ti-and Island, on the river Niagara, with a view 
to founding upon it a Jewisli state. All these projects were 
failures. Dr Tlerzl was not slow' to perceive that with- 
out an impulse of real enthusiasm his scheme woiild share 
the fate of these predecessors. Ho accordingly resolved to 
identify it with the nationalist idea. His plan w'as set 
forth in a pamphlet, entitled Tlie Jmrish State, which w'as 
published in German, French, and English in the spring 
of 1896. It explained in detail how' tin? new exodus was 
to bo organized and how the state was to be managed. 
It was to bo a tribute-paying state tinder the suzerainty 
of the Sultan. It was to bo settled by a chartered com- 
pany and governed by an aristocratic republic, tolerant 
of all religious differences. The Holy Places wx»re to Ixj 
exterritorialized. The pamphlet produced a profound 
sensation. Dr Herzl was joined by a number of distin- 
guished Jewish literary men, among whom wore Dr Max 
Nordau and Mr Israel Zangwill, and promises of support 
anft sympathy reached him from all parts of the w'orld. 
The haute finance and the higher rabbinate, how'ever, 
stood aloof. 

The most encouraging feature in Dr HcrzPs scheme 
was that the Sultan of Turkey appeared favourable to it. 
The motive of his sympathy has not hitherto been made 
known. The Armenian massacres had inflamed the whole 
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of Europe against him, and for a time the Ottoman Empire 
was in very serious peril. Dr Herzls scheme provided 
him, as ho imagined, wnth a means of securing j)0WTrful 
friends. Through a secret emissary', tlie Chevalier de 
Newlinskv, whom he sent to London in May 1896, he 
offered to present the Jews a charter in Palestine j)rovidetl 
they used their intiuence in the press and otherwise to 
solve the Armenian question on lines w'hieli he laid down. 
The English Jews declined these pro|K)sals, and refused to 
treat in any way with the jiorsecutor of the Armenians. 
When, in the following July, Dr Herzl himself came to 
London, the Maccabiean Society, though ignorant of the 
negotiations with the Sultan, declined to support the 
schmno. None the h'ss, it securiid a largt^ amount of 
jKipular sup]>ort throughout Euroi)e, and to-day Dr Herzl 
has a following of over a quarter <4’ a million Jews, 
100,000 of w'liom are I>a 3 'ing members of the Zionist 
organization, while tlu^ remainder are conuected with 
affiliated societies. The Zionist organization has a 
thousand electoral districts throughout th(^ world, with 
950 societies in Russia alone. The Ihiglisli ineinbership 
is a]>out 7000. 

Of practical w’ork the Zionist organization has done 
little. It has held five ccnigresscvs (four at Basel — in 
1897, 1898, 18!>9, and 1901 — and op.e in London in 
1900), at w^hich it has discussed the condition of the Jew's 
all over the world, has drawn up a jiolitical programme 
and a (‘olonization scheme, and has established a (!oloniul 
bank and a Jewisli national fund. The ]»o]itical pro- 
gramme which W'us adopted at the first Basel trongress 
runs as follows : — 

“Zionism iiiins at cstahlinhing for tiu* Jc'wish people a jmhlicly 
ami legally assured lioine in Palestine. For the nttaiiuiieiit of ihiH 
]>nriK)so the Congress oonsiiers the following means serviceahle ; 
(i) The jiromotion of the setthunent of Jewisli agrieiilturists, 
artisans, and tradesmen in Palestine. (2) The fedeiation of all 
Jews into local or general groujw, according to tlx* laws of the 
vaiions eouniries. (3) The strengthening of the Jewish feeling 
and conseiousness. (4) Preparat(»ry steps h)r the attainment of 
those governmental grants which arc necessary to llie aehieveimuit 
of the Zionist purpose.” 

As yet th(' “ jireyiaratory stops ” have yitdded no result. 
In May JOOl and August 1902 Dr Herzl had audiences 
of the Sultan, and was received with groat distinction at 
Yildiz Kiosk. At the latter interview oono(»Hsions were 
pro])oscd by the iVirte, but they wen^ not considered adc- 
quate by the Zionists, and the negotiations consequently 
failed. The colonization scheme has made no yirogrcss, 
chiefly because the Turkish (loverninent, fearful of a 
new nationality ((ucstion in l^alestinc, has yJaced severe 
restrictions on Jewish immigration. Tla* colonial bank, 
which was founded at the second congrc'ss, is the finan 
cial instrument of ]>olitical Zionism. Of its (Jiipital of 
£2,000,000 in £1 shares, £352,000 has been subscribed 
by 126,000 shareholders. Nothing, however, is known of 
the business it has transacteid. Tlie object of tin' nati(»nal 
fund is to pur(;has(^ land, but nothing will be dniic until 
£200,000 lias been subscribed. Notwithstanding this 
barren record, the enthusiasm of Dr Her/Ps a<lhert*nts 
has not diminished, and the Zionist movement is to-day 
the gf’catest popular movement that J(3wish history has 
ever known. 

Despite the great ability of Dr Herzl and the number 
and faith of hi.'^ supporters, it is duiilitful whether tlie 
nationalist asiiirations of the Jewish people can, liuinaiily 
speaking, be fulfilled. No Turkish feiilten has ever w’ill- 
ingly relaxed his hold on any yiortion of his dominions, 

' and even if the present Sultan w'ore disjioscd to come 
. to terms with the Zionists, it is questionable w^ethi»r 
! Ohristendom— and esyiecially the Boman and Grc( k 
I Churches— -would permit the Holy Land to pass to the 
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Jews, even though the Holy Places were exterritorializcd. 
In the event of these obstacles being overcome, still more 
formidable difficulties would await the Jewish state. The 
chief of these is the religious question. The state would 
have to be orthodox or secular. If it were orthodox 
it would desire to revive the whole Levitical polity, 
and in these circumstances it would either pass away 
through internal chaos or would so offend the modern 
political siurit that it would be soon extinguished from 
outside. If it were secular it would not be a Jewish 
state. The great bulk of its present supporters would 
refuse to live in it, and it would ultimately be abandoned 
to an outlander population consisting of Hebrew Christians 
and Christian Millenarians. 

Dr Herzl’s scheme is vitiated by its erroneous premisses. 
It is based on the idea tliat anti-Semitism is unconquerable, 
lieasons have been adduced in the article on Anti-Semitism 
for btdieving that the whole movement is artificial and 
doomed to extinction. Under the influence of religious 
toleration and the natural izalSon laws, nationalities are 
daily losing more of their racial character. The coming 
nationality will be esaoiitially a matter of education and 
economics, and this will not exclude the Jews as such. 
With the passing away of anti-Scmiitisrii, Jewish nationalism 
will disappear. If the JtJwLsh iw30[)lo disappear with it, 
it will only be because either their religious niissiou in 
the worhl has been accomplished or that they have proved 
themselves unworthy of it. 

Liti5i;.vtijue. — A Zionist bibliografjliy has been published by 
tlio Federation of American Zionists, besides the works already 
cited in the body of this article, see on the early nationalist move- 
ment tJu.vKrz, (rffU'kichte tier Jiulm, under the heads of the various 
pseudo- Messiahs aud their adherents. Jewish ijkgricultural colouica 
will bo found disciiss»*d very fully in 7Vte Jewish JUncycUqHrMa, 
vol. i. pp. 2 to 202. ITor early Zionist projects see Vublimtions of 
the American Jf wish UUlorinU No. 8, pp. 70-118; LAt;K- 

ENCK Latuio/tHlea l ; Mrs OniriiANT, Life of iMurence 

OUphunl, pp. 108 stscij. The Zionist movement since 1895 is fully 
re(5or«ied in tin? Jewish Chronicle (Loiulon) and Die frelt (Vienna), 
For proceedings of the Congresses see the Official publis^d 

for each year by the scxjioty “‘Ere/. Israel ’’ of Vienna; also 
Ihr tiascler Congress, Vienna, 1897. On the movement generally, 
see J. 1»K Haas, Xionism, Jewish Xeeils and Jewish Ideals; also 
articles by Dr IIkuzl in Contem/Mirari/ Ueoiew, Cetobyr 1897 ; 
I. ZanowMiL in OosmopoUs, October 1897, and (*ontemporari/ 
Revif'w, OctoiM'.r 18V)9 ; Dr (Iasteu in Asiatic Qiuirterly licview, 
October 1897 ; II. Uentwitch in Xinete^nth Century, Octolier 
1897, and Fuetnightly llevicw, December 1898 ; Ueich, Nineteenth 
Century, August 1897. (l. W.) 

ZIttau, a town of Germany, on the Mandau, near its 
confluence with the Neisse, miles by rail south-east 
of the town and in the circle of Bautzen, near the 
Bohemian and the Silesian frontier, kingdom of Saxony. 
In 1883-90 a Homan Catholic church was erected. The 
schools include a building, a mining, and a technical 
drawing school. TJie public library numbers over 40,000 
volume.^. The cor[>oratioii owns estates yielding an annual 
income of about £ir),00(). Population (1885), 23,215 ; 
(1895), 28,132; (1900), 30,921. 

ilikov, chief town of a government district in 
Bohemia, Austria, and a suburb of Prague, with which 
it is flow practically merged. Pojuilation (1890), 41,236 ; 
(1900), 60,089, mostly Czech. 

ZtOOZ^Wi the chief town of a government district 
in Galicia, Austria, on a tributary of the river Bug, e*xst 
of Leml>org. Linen weaving is the chief industry. Popu- 
lation (1890), 10,113; (1900), 12,209, including garrison 
of 1699 men, mostly Polish-sixjaking. 

Zfiaim (Czech, Zimjmo), a towm in Moravia, Austria. 
Its industries include the manufacture of textiles, earthen- 
ware, vinegar, and tanning. There is a considerable trade 


in corn, fruit, cucumbers, vegetables, mustard, ana wine, 
together with important fairs and weekly markets. Popu- 
lation (1890), 14,156; (1900), 16,261. 

Zoantharia. See Anthozoa. 

Zobeir Ahmet (1830 ), Egyptian Pasliaand 

Sudanese governor, known as the Black Pasha, is supposed 
to have been born about 1830, but his parentage and birth- 
place are unknown, and he first appears al^ut 1870 as 
chief of the slave-dealers in equatorial Africa. He had 
gradually established an extended range of stroT?gholdB 
along the upper Nile, a flotiUa and dep6ts of military stores; 
and during a quarter of a century he flooded Egypt, Turkey, 
and Persia with slaves sold by his agents in the markets 
of Bahr-el-Ghazal. About 1860 he had attained so strong 
a position that he ventured to refuse payment of the 
tribute to the Khedive, his nominal sovereign, who conse- 
quently ceased to connive at the slave trade, and in 1869 
sent an ex|)oditiou against him. It w^as, however, utterly 
defeated and the commander W'as slain, and Zobeir estal^ 
lished himself in a position of complete independence of 
the Khedive, who made fl||ble attempts at conciliation by 
making him first a bey and then a pasha. Finding that 
nothing short of ,tho office of governor-general of the 
Sudan w’ould satisfy his ambitious vasSal, the Khedive 
sent first Sir Samuel Bakpi^ and then General Gerdon 
into the Sudan to uphold his authority. In 1873, when 
Gordon was appointed governor of the Sudan, Zobeir, 
having been deprived of the governorship of Darfur, w ent 
to Cairo to plead his cause in person. There he was 
detained, but his son Sj^iman rose against the new 
governor in obedience to orders from his father, and was 
not subdued until after twelve bloody battles. For this 
Zobeir was condemned to death, but the sentence was 
remitted, and ho remained at ('airo. In 1884 General 
Gordon, who bad been sent to Khartum to effect, if 
possible, the relief of the Egyptian garrison which was 
being besieged by the Mahdi, astojiishcd Europe by 
requesting that Zobeir, whoso son he had overthrown 
and whose trade he had ruined, should be sent up to 
Khartum as his successor. But to rein state the notorious 
slave-dealer was naturally regarded as far too perilous 
an exq)edient, even in the extreme circumstances then 
existing. In March 1885 Zol)eir was arrested in Cairo 
j by order of the British Government for treasonable corre- 
j spoiidence with the Mahdi and other enemies, and w'as 
interned at Gibraltar. 

Zola, ^mile Edouard Charles An- 

toino (1840-1902), French novelist, was born in Paris 
on the 2iid April 1840, of a French mother, his father being 
an engineer, part Italian and part Gre(ik. The father seems 
to have been an energetic, visionary man, who, dying while 
his only son was yet but a little lad, left to his family no 
better provision than a law^-suit against the municiimlity 
of the town of Aix. It w’as at Aix, which figures as 
Plassans in so many of his novels, that the boy received 
the first part of his education. Thence lie proceeded, in 
1858, to Paris, w^here, as later at Marseilles, he failed to 
obtain his bachelor’s degree. Then came a few years of 
terrible poverty ; but at the beginning of 1862 he ob- 
tained a clerkship, ^t the modest salary of a pound a 
week, in the liouse of Hachette the publisher, Mean- 
w’hile he w^as writing apace, but nothing of particUar 
merit. His first liook, Conies a Ninon, appear^ on the 
24th October 1864, and attracted some small amount 
of attention, and in January 1866 he determined to 
abandon clerking and take to literature. Vigorous and 
aggressive as a critic, his articles on literature and 
art in Yillemessant’s paper created a good 
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deal of interest. So did the gruesome but powerful 
ilovel, TMrhe Baquin, which came out in 1867. But 
meanwhile, with characteristic energy, Z<.)la was projecting 
something larger and more important : the creation of a 
world of his own, like that of Balzac’s Conicdie Ihumitm 
— the history of a family in its various ramifiaitions 
during the Second Empire. The history of this fainil}', 
the Rougon-Macquart, was to be told in a scries of novels 
containing a scientific study of heredity — science w^as 
always Zola’s ignis fatuus — and a picture of French life 
and society. The first novel of the series, La Fortune 
iks Eougon, appeared in book form at tlic end of 1871. 
It was followed by La Cur/»6y Le Ventre de Paris, La 
Conquete de Plassans, La Faute de PAhbd Mouret, Sem 
Excellence Eugene Rougon (187r)) — iill books unquestion- 
ably of immense ability, and in a measure successful, 
but not groat popular successes. Then came UAssonimoir 
(1877), the epic of drink, and the author’s fortune wok 
made. Edition followed edition. He became the most 
disqussed, the most rcjad, the most bouglit novelist in 
Franco — the sale of EAssotnvioir being even exceeded 
by that of JVam (1880) and La DSacle (1892). From 
the Fortune des Rougon to the Docteur Pascal (189.3) 
there are some twenty novels in the Kougon-Macnuart 
series; Zola alsf> wrote a series of three romam*t‘s on 
cities, Lourdes, Rome, ParU^^w^AA on the “gosj3els”of 
population {FecojulUc) and(|^BU£ (Travail), a volume of 
plays, several volumes of^BRicism, and other things 
besides. And those books are based on study ai d 
observation ; the novels are crowded with characters. It 
is a gigantic opus, the fruit of iminonso labour, of an 
admirable tenacity — so many pages written, morning after | 
morning, without intermission, during some thirty years. 
He prided himself on his motto, Sulla dies sine linca, 

Zola wus the apostle of the '‘realistic ” or “naturalistic ” 
school ; but, as has been often .slio\vn, ho was in truth 
not a “ naturalist ” at all, in so far as “ naturalism ” is to 
be re^gardedas a record of fact. He was an i<loalist, but 
while other idealists idtuilizi? the nobler elements in human 
nature, so has he, for the most part — “the. later bVxjks, 
lif)W'ever, show improvomeiit — idealized tlu^ elements tlait 
are bestial. He saw man’s lust, greed, gluttony, as in a 
vision, magnified, overwhelming, portoiituus. And w'hat 
ho saw ho jjresorited with tremendous powder. His style 
may lack the classic qujiliti(;s of French j»rose— lightness, 
delicacy, sparkle ; it certainly has not Daudet’s colour 
and felicity of touch. The first im[)res3ion it productis 
may be one of heaviness, and the later “gos])els” on 
population and work are distinctly ponderous. But for 
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rendering the gloomy horror of the subjects in which lie 
most d(*lights — dekiil on d(‘tail beirig accumulated till the 
result is overwdielming— Zola has no superior. There are 
some of his descriptions of crowds in movement that have 
never been surpassed. 

Zola played a very iin]u)rta)jt part in the Dreyfus affair, 
which convulsed French jsditics and social life at the 
end of the 19th century. At an early stage he came to 
the conclusion that Droyfus w'as the innocent victim of 
a nefarious conspiracy, and on the 13th January 1898, 
with his usual intrepidit}', ho published in the Anrm 
newspaiHT, in th(‘. form of a lettiT beginning with the 
w'ords J\iccusc, a terrible dmmneiatioii of all thosc^ wln^ 
had liad a hand in hounding <low'n that unfiat urate, 
officer. Zola’s object was a prosecution for libel, and a 
judicial inquiry into the whole affaire, and at the trial, 
wdiich took place in I’ari.s in February, though the court 
iLsed every effort to circumscribe the field of inv(*stig}if ion, 
a fierce flood of light was thrown on the case. 'J'he chiefs 
of the army put forth all their p<nvcr, and Zola was con- 
demned. He a})|)eiil(‘d. (.)u the 2i d A]ail the Omr do 

Oassiitioii quashed the proceedings. A second trial t<»ok 
place at Versailles, on tlio 18th July, ju d without waiting 
the result Zola, by the. advice of his counsel and friiM ds, 
and for Nreasons of l(*gal strati'gy, abruptly left France? 
and itwA refuge in England. ]b*rc he remained in hiding, 
writing Frvonditc, till the 4tli June 1899, when, im- 
mediately on hearing that there wiis to Ik* a re\isa>n of 
the first Dre'yfus trial, lu* returned to Baris. '\Vliatt‘\cr 
may Ihj thouglit of the affaire itsi*!!, tliere can lx* ]:o j|ues 
tion of Zola’s sui>erb (‘ourago ai d disintt?n‘sledness. 

' On the morning of the 20th of Sej^tember 1002 Zola 
was found dead in tin* bedroom of bis Paris bouse, having 
been accidentally asphyxiiiU‘d by tbe, fumes from a defer 
tivo fliu?. 'Phis sudden and tragical di'ath caused a great 
sensation. He received a juiblie funeral, at which Oa])tain 
I)reyfus was present, bnt no serious jaildic dislm)>ame 
0 (?<nirred. M. Anatole France delivered an imJ»a^sioned 
oration at the grave. At tlie. time of his death Z(Ja had 
just computed a novel, Verife, dealing with the incidents 
of the Dr(*yfus trial. A sequel, Juslar, liad been phitined, 
but not executed. After a life of constant strnggh* and 
an obloquy which never relaxed, the sensational close of 
Zola’s career was the signal for an extraordinary l)uist of 
eulogy. The vtsnlict (d posterity will probably be kinder 
than the first, and less unmeasured than the secoiKl 
Zola’s literary position would have, iiion? than (pialified 
liiiu for the Fretich Academy. Tie was several times a 
, caiididaU? in vain. (r. T. M.) 
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I. Marink. 

4T the date of the publication of the first volume of 
l\ the ninth edition of the Encgcloquedia Britannim, 
the Chdlenger expedition had not returned to England. 
This, despite its many successors, still stands out as the 
most important of the oceanographic expeditions, alike 
by the work achieved, the distance traversed, the time 
ocemned, and the money devoted to the publication of 
the Results. Though it did not confirm the dramatic 
exjiectations of those w^ho half hoped to find Jurassic 
monsters at great depths, yet, what was of far greater 
conseciuence, it laid the foundation of our knowledge of 
the physics and chemistry of ocean water, of oceanic and 
atmospheric currents, of the contour of the sea-bottoin, 
and of the main features of distribution of deep-sea life. 


Ijator work has confirmed and cxpandotl, but not nn-oked, 
the conclusions thus attained. But, in spite of this and 
of several subse({uerit expodilions, it cannot l>e pretended 
that w’o are in a position to formulate general canon.s of 
marine distribution other than of the most tentati\e char- 
actt»r. A dredge or trawl cast Jjere and there, almost at 
random, is ludicrously dis])roportionale to the immensity 
of the ocean, and years of systematic labour must ]>ass 
Itefore oven such “laws” as are assigned to the distribu- 
tiorj of tt?!Testrial organisms can bo accepU?d in marine 
zoology. Two fallacies underlie many attemj^ts to define 
distributional oceanic areas for special groufis : thr owe, 
that sm-h areas can b(? made to bear some relation to existj 
jug gpographieal or cv(!n national divisions ; the <tther, 
that wdiat is true for one group of the animal kingdom 
must hold goCKl eipuilly for another. It is necessary a t the 
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outset to divest oneself of these errors ; oceanic conditions 
depend only very indirectly upon the distribution of the 
land, and strongly swimming or freely floating animals 
are not to be confined by the same factors hs doterniine 
the distribution of stissile forms, whose range is governed 
by a variety of circumstances. 

As Wyville Thomson jjointetl out long ago, there Is but 
one ocean. This surrounds the southern half of the glolxj, 



Fia. 1.— Diagram of the Atlantic Ocean, showing the main surface currents 
(some are seasonal only): the corresponding Indian and Paoifle currunts 
are cited in paruuthoaei ; tliey are rarely so strongly marked os in the 
Atlantic. 1. Oonntereqautorial (also 1' Pacifle and Indian); 2, North 
Eciuatoriiil (also Pacific) ; 2'. The Kquatorial (also 2" raclllc and Indian) ; 
S Ouir Stream firoper (Japan Stronin); 3'. Urazil Current (Australian 
Current); T Mozamhitpic Current (recurved oil (^ape Agulhas); 4. 
Labrador (Currant (Kamch.'itka Current); 4'. Falkland Current ; 5. North 
Atlantic Drift, gentn'aily i-aUed (^ulf Blroatn (Nortl\ Parltte Drift); 
b‘. South Atlantic Drift, ill detliied (South Paeifle Drift); G. North 
African Current (Mexico Current) ; (V, Dengucla Current ; G". Peru 
Current; 7. Antaretie Circumpolar Drift, atid 7', its iiortiicrly branches 
on the west sides of Africa ami South America 

and has t)vo large gulfs, goiierally called the Atlantic and 
Pacifu* Oceans, which meet through narrow channels in 
the small Arctic Ocean, and a half gulf, the Indian Ocean. 
The Atlantic and Piicitic exhibit a striking homology of 
atmospheric pressure and of prevalent wind and curnmt ; 
the Indian, to a great extent, rcsombl(?s the southern 
half of a larger one, but this resemblance is modified 
by the neighb ^urliood of vast laud masses. The iirevalent 
winds dependent on tht‘ fairly constant distribution of 
atmospheric pressure over the groat oceans, art? the most 
important determinant of currents. As at most points 
in tlw3 ocean the temperature, salinity, and chemical com- 
jiosition of the water arc mainly detormiued by the cur- 
rents —that is, by the condition at the place whence the 
w’ater came — it is obvious that a study of currents must 
])ivcede any general view of the distribution of marine 
forms. 

Regard must bo had not merely to the sujierficial cur- 
rents indicated in Fig. 1, but also to the movements of 
^the deeper layer. Ice melting at the poles, together with 
polar precipitation of hail, snow, and rain, yields largo 
quantities of water ,of low salinity and very low- tempera- 
ture ; this water sinks under the warmer salter surface 
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water drifted from lower latitudes, and, creeping slowly 
north and south from the jioles, covers the bottom of 
the great open oceans at very uniformly low temperatures 
(in s)ine cases as low as 30'' F.). Between surface and 
bothmi the temperature gradually decreases (except where 
affected by local circumstances), and in the middle layers 
the existence of slow currents is suspected. The cold 
bottom water w'ells uj) to* the surface in certain areas, 
replacing the surface water drained away by currents, 
notably to the westward of the great land masses. Ocean 
water is remarkably uniform as regards its contained salts 
and gases, and it docs not seem likely that we can look 
to these to exjdain the facts of distribution. In its tom- 
j>crature, on the contrary, there is enormous variation. 
While the bottom water of the ocean is very cold, and the 
mid*water of a more or less interiiiodiatc temperature, the 
surface water, according as it has drifted from the equator 
})olewards or in the reverse direction, has a mean annual 
tcmi)C‘rature somewhere between 84” and 30” F., losing 



FiO. 2.— Mean Animal Surface laothermB of the Atlantic. (After Buchan, 
** Challenger " Heport on “Oceanic Circulation.”) On the north-east 
niul suntii-wcst aides they are deflected polewards hy the warm Nortli 
Atlantic Drift and Brazil Current ; on the south-east and north-west 
sides equatnrwards by the cold Labrador and Benguela Currents. Note 
the markedly different latitudes of the same isotherms east and west 
of South America and Africa ; alao the effect of the Falkland Cun'ent 
against the Brazil Current 

or gaining heat ou its w^ay. In the case of narrow^ or 
“ closed ” seas, and near land masses, sea water does not 
exhibit that uniformity of composition which charactyiztis 
the open ocean ; but oven in such cases the temiKjrature 
is largely influenced by adjacent currents, and, though 
less obviously than in the open ocean, seems to be a very 
important agent in distribution. 

The fauna of the sea is divisible into the plankt<^fh 
the swimming or drifting fauna which never rests on the 
bottom (generally taken now to include Haeckers nekton^ 
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the strong swimmers, such as fish and cephalopods), and 
tke benthos, which is fixed to or crawls ui)on tlie })ottom. 

• These groups require a further subdivision according to 
depth— the more necessarily since, to some zoologists, any 
water over 100 fathoms is “deep” or even “abyssal.” It 
is simplest to begin with the benthos. From the shore sea^ 
wards we may distinguish several zones. Even the tidal 
zone, between high and low water-mark, is subdivisible 
by its fauna and flora. There generally follows on this 
a very gentle slope to the depth of about 100 fathoms, 
locally subdivisible into many lesser zones. It has been 
termed the continental shelf or littoral zone, not very 
appropriately, since it occuirs round many oceanic islands, 
and even away from any land. In this zone, if near land, 
fall to the bottom the heavy materials prcKlucod by laiul 
Wiiste and river drainage. The fauna of this zone, gene- 
rally very well characterized, may bo distinguished as the 
epibenthos. As with the shallowest or tidal zone, its nature 
varies much more according to latitude and the character 
of the coast than the deeper zones. Everywhere, however, 
the epibeiithic fauna is exposed to certain definite en- 
vironmental conditions, as compared with a deej^er fauna ; 
namely, a high or fairly higli tenqierature (excciit near the 
poles) 3 a fairly good light, with its imtjortant conse- 
quence, a voget^le basis of food sujiijly ; tide and current 
to distribute the larvie to a suitable habitat, which the 
varied nature of the bottom near land is likely to furnish. 
Passing farther seawards, wo find a steei)er 8lo[»e to about 
the DOO-fathom line, the so-called continental slope, in 
this zone the environment is a))solutely dittereiit. The 
water, no longer subject to seasonal variations of tempera- 
ture, or to direct suJ\Hght, is cold, and t)f a nearly uniform 
annual temperature (300 fathoms, ± 41‘7“ F.). Light has 
disappeared from all but the shallower jiart, and with 
it plant life ; tide? and current are no longer h’lt. To the 
latter fact is duj, liowever, a groat part of the food supply 
which maintains in this zone a!i abundant fauna : a great 
quiuitity of organic matter, brought down by river a<!tion, 
product by disintegrated seaweed, and due to the death 
of surface organisms, together witli the finer clayey mate- 
rials of land waste, settles to the bottom in cpiict water, 
near the 100-fathom contrmr, thus making the mmlrline 
the richest feeding-ground in the ocean (Murray). The 
mud-lino is the real upper limit of this zone : it typically 
begins at about 100 fathoms, l)ut may begin at 5 to 20 
fathoms iii deep sheltered firths, or bo pushed down to 
300 fathoms where currents arc strong. The fauna of 
this zone may bo termed the mesohenthos ; it is not so 
abundant, nor so sharply characterized, as the cpibenthos, 
and yet is sufficiently distinct to deserve at any rate a 
provisional name. Another difference of condition between 
epibenthos and mesobenthos is the pressure of the water ; 
at a depth of 500 fathoms this is, roughly speaking, half 
a ton to the square inch. It is very doubtful whether 
this enormous pressure makes the slightest difference to 
marine invertebrates, the tissues of which are uniformly 
permeated by fluids, so that the pressure is uniform in 
every direction ; but animals with free gases naturally re- 
quire time to adjust the gas-pressure when altering their 
levels. As regards the penetration of light, assimilative 
rays useful to plant life probably do not reach beyond 
150 fathoms. Photographic rays have been detectetl as 
lo^ as 220 fathoms, and if any light jKjnetrate beyond 
this depth, it will consist only of Idue, violet, and ultra- 
violet rays : it has been suggested that the red colour 
prevalent in many deep-sea animals may be a screen from 
these hurtful rays. Below the 500-fathom line the ocean 
bottom exhibits almost uniform conditions evcrywlierc, 
varied only by the character of the lottom deposit and 
the amount of food supply. In this zone, which extends 


from about 500 fathoms to the greatest depths (which 
may in some cases (sxceed 5000 fathoms, or more than 5J 
miles), the temperature at any given point is uniform 
throughout the year, and is always very low : the moan 
at 2200 fathoms is 35*2'' F. ; at greater depths and in 
special circumstance's lt‘ss than 30'" F. has been recorded. 
The darkness is probably absolute ; for f(;od the animals 
are dejiendent ujwm each oth(?r and iq)t)n the incessant 
rain of dead ]>Ja.nkton from liigluT levels ; the jjressuro 
may be anything Ix'tween half a ton and five tons per 
st|uare inch. To the fauna A\hicli lives in these remark- 
able circumstances the iiaTue hypobentlws may be apjilied. 

That cuieh of the three iHjnthic groups is well charac- 
terized by a s 2 »ecial fauna is shown by the following tablet, 
out of the toLil numbers of species captured by the 
Challemjer at sejventy stations in these three zones : — 

j Sj»eciea coulincil ' Species ocnirriiig 
to this Zone. in otlier ZoncH. 

KpibenthoH . .1)1 per cent, 8 jwr cent, 

Mi'sobcnthos . • *» n 

Hypolicntbos . . tU ,, 38 ,, 


Out of the 25 jK.‘r cent, of its s])ecio8 which the nieso- 
Ixtnthos shart's with other zones, 59 ]>er cent, occur also 
in the epibenthos, about 40 per cent, in the hypol enthos ; 
the mesobenthos therefore, on these figures, may be taken 
to consist of 71 jicr cent, of peculiar species, 15 per cent, 
shared with tht* e|ubentlios, 10 per ctmt. with the hypo- 
benthos. {Speaking of the benthos as a whole, it may 
bo said that tlie following sUitenieiit holds good The 
numl)er of individuals, the projjortion of s}>ecicH to genera, 
and the number of individuals of a given species, all 
decrease with increasing de])th. Animal life also tends 
to diminisli with increasing distance fiorn land ; this 
may be partly due to the gr(?ater f< (xl sujjply near land, 
partly to the fact that population is obviously Ihinru'Kt 
on the advancing fringe of a migration. 

The ])la!ikton can be. sul divided into at least tvo 
groups. The fauna to which liglit ai d warmth aic inc.ie 
or less necessary, wliich feeds either U]>on jilants or ujioii 
organisms lu'arly dependent upon j»lant life, may ho 
termed tlni epiplanhttm. This fauna is capable of a 
gocsl deal of v(;rtical inovoiiK'nt upN\ardH and downwards, 
the causes f»f which arc still obscure, but most of its 
memlws scx'in rarely to (h'seeud lower than about 100 
fathoms. Below this dej)tli the fauna may he callt’d the 
•tiuisioplankion. In every area this a]»]»carH lo have ils 
peculiar s]>ecies, but the careful study by opening and 
closing tow-nets of the distributiem of Ukj mesojdankton 
is of so recent a grf>wth, tliat no statistics, such us we 
have of the )>enthos, an’ available. It is now generally 
admittod that the mesoplanktoii exte.i d.s to the lowest 
depths ye*t searched (2730 to 2402 fathoms, A aldivia) ; 
but the numl»er of specimens decreases rapidly after 200 
fathoms, and below 1000 fathoms very little is captured. 
The conditions of light, temperature, pressure, ifrc., are 
practically those', of the corn'sjionding depths of the 
Iwnthosj as regards tln^ food, however, the mesoj>lankton 
can only depend on intercc[)ting dead organisms which 
are falling from higluT horizons, <ir on cajituring the 
scanty prey of its own zone. It is j»os.si]>lo that the 
I»lankton immediately over tho bottom may j.rovo to be 
.sufficiently distiJict to be separately classed as liyjxi- 
plaukUm, 

The main subdivisions of the marine fauna having thus 
been briefly sketched, it is advisable to consider them in 
sennewhat mon' debiil. The epLUmllwfi is o])vi()Usl^ thift 
fauna to which, except in polar regions, light and warmth 
are neces.sary ; and the absence of these at greator depths 
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is probably the chief barrier to its vertical extension ; the 
food supply is sufficiently plentiful in, at any rate, the 
upj)er parts of the mcsoboiithic zone to present no 
obvious barrier. The clieniical constitution of the water 
(except to animals in brackish water near river mouths) 
and the pressure appear to exert little or no influence; 
and only those sjxMiies wliich attach themselves to clean 
hard substances would bo rci)ellod by the mud-line. The 
chief barrier to a horizontal extension of the epibenthos 
is undoubtedly tempcTature. As an examiflo of its dis- 
tribution may be taken the Gastropod and Lamellibranch 
Molluscs, as grou])S of which the distribution has been 
Btu(li(ul for many years by sj)ecialists. The shallow-water 
sjMxues fall into provinces (comjjaro Cooke, Camh, KaU 
/list.., vol. '‘Molluscs,” ch. xii.), and a comparison of Figs. 
1 and 3 shows at once the ])ro found influence upon them 
of the great currents. Taking the Atlantic Ocean, w^e find 
the Arctic species, tempted southwards by the cold Labrador 


Current, repelled northwards by the warm North Atlantic 
Drift. The Boreal or sub- Arctic species, many of which art 
identical on both sides of the ocean (2 and Fig. 3), lie 
much farther southwards on the west than on the east 
side, from the same causes. The warm-water molluscs of 
West Africa (5) are cut off from those of the east side (7) 
by the cold water from the great easterly Antarctic Drift, 
which impinges on the Cape, giving it a special fauna 
(6). On the South American coasts the tropical and 
temperate fauna reach respectively to 28** S. and 45" S. 
on the east coast, owing to the warm Brazil Current ; but 
the corresponding groups on the west coast only to 5" S. 
and 37" S., being kept back by cold upwelling and Hum 
boldt*s Current. This influence is visible in individual 
species as well as in the facies of a fauna: Purpura laptllus^ 
a temperate form, roaches on the east side of the Pacific 
to 24" N. and on the East Atlantic to 32" N, ; but on 
the West Pacific only to 41" N. and the West Atlantic to 



42" N., being repelled by the Jai)an Stream (and other 
warm currents of tlio south-west monsoon) and Gulf 
Stream resjioclively. 

But while some species may be confined to a bay, others 
to a province'., others to an ocean, there are cosmopolitan 
species which either vertical or horizontal barriers, or 
both, fail to restrain. In relation to temperature the 
wide-ranging species are termed eurt/t/iernialj the limited, 
f^tenofhermai (Sfoobius) ; the terms arc useful to record 
a fa(;t, but are not explanatory. It seems to be the case 
that to every organism is assigned a minimum temperature 
below which it dies, a maximum temperatun^ above w^hicb 
it dies, and an optimum temperature at which it thrives 
bw'st ; but these have to be studied separately for every 
Bj)Qcies. Similarly, in regard to depth, 8{x)cics have been 
classed as enryhathic and steTuylMithlc, but, since increased 
depth practically means diminished temperature, these are 
probably merely exprassions of the same fact in another 
fdrm. j That an Arctic shallow- water species should stretch 
to considerable depths is not surprising, but it is remark- 
able to find such forms as, for example, Venus mesodema 


on a New Zealand beach at 55" F. and in 1000 fathoms at 
37" F. off Tristan d’Acunha. The provinces of zoological 
distribution, like the geographical divisions of mankind, 
iniwt be taken merely to indicate the facies of a well- 
characterized fauna, not to imply the restriction of all its 
habitants to that area. 

In considering the effect of temperature (and this applies 
to plankton as well as to benthos down to 100 fathoms), 
attention must be directed not only to the question of 
general warmth or cold as expressed by the mean annual 
temperature, but also to the range between the annual 
extremes: these ranges of variation have been carefully 
mapped by Murray ffieog. Joum,^ xii. 113 j compare ihid^ 
xiv. 34). Still more important to the death-rate than these 
is the suddenness with which such variations occur : many 
animals are known to endure great extremes of heat and 
cold if exposed to them gradually, but to succumb to rapid 
alterations of temperature. Hence the frontier districts 
(MUchgehiete) between opposing currents are characterized 
by a heavy death-rate, and constitute marked 
A conspicuous instance of such a barrier in distribution 
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b afforded at the Cape. The warm Mozambiquo Current, 
twith a south-westerly direction off Natal, meets a north- 
east branch of the cold Antarctic Drift, and is beaten back 
eastwards : a result of the constant warring of these hot 
and cold currents is a high range of sudden temperature 
variation. Hence the Capo fauna consists mainly of only 
such species from neighbouring provinces as can endure 
high sudden variations; and tlie district is practically 
impassable. For example, nineteen species of Echinoids 
are known from the Capo district Of these twelve arc 
peculiar to the Indo-Pacific province, which stretches from 
East Africa to tlie Sandwich Islands and from Japan to 
Australia ; two species are Stmtlicrn Ocean forms, all but 
confined to south of 40* S. ; four species are poculmr to the 
Atlantic Ocean : of tlieso eighteen, not one gets past the 
Cape into the next province ; the nineteenth is practically 
a cosmopolitan (Agassiz, “ ChnUengev ” Bepmis : “ Echino- 
idea ” ; compare also Chun, Aus den Tiefen des WelUneeres^ 
pp. 157, 158). 

Among the barriers to the horizontal extension of epi- 
boiithos must be mentioned a wide do(‘]) ocean. The 
Indo-Pacific fauna ranges from East Africa to abi ufc 108* 
W., stepping from island to island over the P.'icific ; but 
tills continuity is then broken by 37 degrees of longitiido 
and moro tliaif 2000 fathoms of water, and such sessile 
species as are most Mollusca (cf. Fig. 3) are unable to reach 
the Americ*an coast. This is i)resumahly due to tlio fact 
that the planktonic larvae of ei>ihenthic adults must sctllo 
on a suitable bottom within a certain period or die. In 
spite of the direct set of the currents from Florida to the 
Pritisli Isles, the epibenthos of the two is absdutely dis- 
similar ; the similarity of the two lloreal i)rovincc8 (2 and 
2', Fig. 3) is to bo assigned to a former cinitinnity by 
way of Greenland, Icidand, and Faroe; a similar con- 
tinuity, still unbroken, is exhibited by the Aleutian 
province on br)th sides of the Pacific. Though larvm 
cannot cross wide oceans, adults may no d(mbt traverse 
great stretches occasionally on filiating timber, <kc. 

This barrier by distance may bo instanced in another 
way. In the Arctic regions land masses are continuous 
or C(mtiguous, and tliero arc many circiimiiolar s])ecics, 
as, for example, Khynchonclla psittavea : towards the 
South Pole tho southern continent is almost ice-bound, 
and the available land consists only of the tips of tlio 
continents and of tho few oceanic islands. Hence 
few if any littoral species are circumpeJar. For ex- 
ample, not a single littoral Ophiurid surrounds the* 
♦South Pole, but five or six species are circiimp(jlar in 
the northern hemisphere. 

Taking next the nmohentliOB and hypobenilioey liviiig 
at depths where temperature is constant atid current 
practically negli^ble, there appears theoretically to be 
no reason why an organism which can thrive at 500 
fathoms should not have a world-wide rango over the 
bottom of all oceans. Yet this is not often, although 
occasionally, known to be tho case ; and although perhaps, 
speaking generally, hypobenthic species have wider ranges 
than opibenthic, still they also seem to be limited. It 
must, nowever, bo remembered that the ocean is large, 
deep hauls of trawl or dredge few, and indiriduals at 
great depths scattered, so that too much stress must not 
be laid on this point. The Challenyer results seem to 
a^Jow of at least one generalization — the deeper the fauna, 
the wider its rango. This is shown by tho following 
table of the Challenyer benthos : tho first column gives 
the number of benthos species captured at depths in- 
dicated in fathoms by the second column ; the percentage 
of these species which is known to have been captured 
hotii^en the tropics, as well as south and north of the 
tropics, is shown in the third column 


Number of : 
Sjieciinent. . 

Horizon. 

8. T. N. 

4248 1 

0-100 

0-6 

1887 i 

100-500 

2 

616 ; 

500-1000 

4 

493 ; 

1000-1600 

7 

394 ! 

1500-2000 

7 

247 1 

2000-2500 1 

9 

153 ; 

over 2500 

9 


We can only guess at tlic causes of the aj^parently 
limited rango ot many deep-sea types, {a) One of these 
is ])robably the limited food supply ; jircsumably, as with 
a land fauna, there an^ as many nuailhs in a given area 
as it will snjiport, and an equilibrium of sj)ecies is main- 
tained which will at. li‘ast hinder the extension of any 
one. For bed tlie bulk of tlio dc*oi)-water fauna is 
dependent U]ion the rain cJ dead organisms falling fnmi 
liigliiT levels ; these, ph'A>ly disintegrating (probably under 
chemical, not bacterial, actitai), seem to form with the 
bottom deposit a kind of iiitrfgenous ooze, through which 
many deep-sea organisms slvA\ly swallow tlic*ir way, as 
an earthworm goes thr<a]gh earth, extracting nutriment, 
(/>) Another hindrance to the extension of many dee]»- 
8i‘a spccits is that tliey are holohmfhicy that is, do not 
] mss through a free-sw i mm iig larval stage; tho means of 
disjiersal is therefore regulalLil ]»y the aniinars own power 
of locomotion. Generally spi aking, as might be expected, 
tho fre(‘ly-inoving hypubentln s, fish and cnnstacca, have 
the widest ranges, and even these arc not liel]>ed by 
currents, as are ei)ibenthic or ]»lanktoni(i firms. Tho 
larval history of dce]>-water forms is, llowe.^er, unfor- 
tunately obscure, (c) Lastly, extension of area of a sjiecies 
being at best, dlllicult in di'ep whaler for non-sw’imincrs, 
the placii Ri d dale of tlnnr first migration must be taken 
into jiccount; forms which liavo comparatively recently 
adojited doiqMvater life canm.t be expee-ted to liavo sj^rcad 
far from their (.riginal centre. As regards this point, in 
the first place, it is with migration, not willi heal ev<lu- 
lion, that we have to deal: no classes aid ciders, cnly 
a few families ai d gen(*ra, rarely snh-orders, are peculiar 
to the liypi/bcnthos ; tlu' deep ineinbeis (>f each group 
consist for the most i»art of widely sepamted genera, 
the species do not grade into each otluT, as is ho often 
the case in the ojiibcnihos; and cv<dutioii could haidly 
liavo produced these speciirs and gc'iiera under the uni- 
formity of tlicir ])resent environment. Tliis migration 
downwards from the mud-lino has no doubt occurred all 
over tho world, notably in tho fcoutlu’iii Ocean, if we 
may judge by the richness of the deip-wator fanna there 
to-day; pn bably also largely in Aiclic and suls-Arctic 
regions, less so in trojiical and tcnqxTatc zones. As to 
the date of the following fact seems to show 

that it is of comjiaratively recent origin, and is indeed 
still in ]»rogrcss: taking tlie Chollevyer sj^ecies from the 
epilK?ntlios, from the mc8(»bcnthos, and then from zones 
of 500 fathoms down to 2500, each zone shans a larger 
iKjrccntago of species with the zone above it than with 
that below it (except in one case where they are ncaily 
eciual). But it is not to be suppi sed that all our pre- 
sont-day deep-water forms began tlieir migiation siiiiul- 
taneously, ai d W’e can say with fair certainty that 
migration to deep water did not l^egin beb^re the close 
of tho Mesozoic ejioch. Had it begun earlier, w*e shou 
find tyriical Mesozoic and even older forms, or tlicir con- 
geners, at great depths : bo far is this from king ttic case, 
that tho most venerable animals cf b>-day— 

Lwiuhis, 75 per cent, of Cnn(.ids,#J0 per 
cent of Brachiopeda, ♦kr.~-are 

benthic. On the other hand, it is extremely likely that tho 
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Cretaceous epoch marked the commencetncni of migration. 
The hexactiuellidan sponges are known to have lived in 
quite shallow water at the date of deposition of the Inferior 
Oolite 5 to-day none occur at a less depth than 95 fathoms ; 
and as only two genera are known from the shallow 
Tertiary deposits, it would seem that the migration 
began about Cretaceous times Chatlenyer*' lieporU : 
‘ Hexactiiiellida,” Schulze). In 1881 (A^siz, ^^Chal- 
lenyer” Rejn/rU: “ Echinoidca ”) 105 living genera of 
Kchinoidea were admitted ; of these 23 per cent, were 
known from Cretaceous but not from Tertiary deposits, 
35 per cent, from Tertiary but not Cretaceous, and 40 i»ep 
cent, as liecent only. The species of C 'retaceous genera 
constituted only 29 per cent, of the epilxjuthic Echinoids, 
4 4 per cent, of the inesobenthic, and no less than 55 per 
cent, of the hyjwbenthic. These species of Cretaceous 
g ‘iiera were distributed fairly evenly over all three zones, 
l>ut 72 per cent, of the species of Tertiary genera and 
55 i)er cent, of the Recent forms were confined to the 
cpibenthos. As out of the twenty-five living genera 
known from the Cretaceous only seven are knowm also 
from Jurassic deposits, it is obvious that the close relation- 
sidp is between Cretaceous and hypobenthos, rather than 
botween any other geological and bathymetric horizons. 
Other instances, such as that of the Eryonidae, seem to 
1 oint to similar conclusions. 

Excepting the essential air-breathers, practically every 
lihylum and class and most orders are represented in 
the benthos. The cpibenthos of warm seas appears to 
le esjiecially wealthy in such forms as secrete heavy 
c.ilcaroous skeletons; but in colder water, among the 
cpibenthos of polar or subpolar regions, and the hypo- 
benthos everywhere in open oceans, the predominant 
forms are those which exhibit little or no calcareous 
secretion : even the ap|>arent exceptions, Madrejioraria and 
Echinoderma from great depths, tend to develop slighter 
skeletons than their warm-water congeners. The following 
table will serve to illustrate this point, arid to give an 
idea of the composition of the cpibenthos of cold and 
warm seas and of the hypobenthos; the figures are the 
percentages of total species captured in each locality by 
H.M.S. Chdllewjer^ the balance being made up by few 
8j)ecimen8 in scattered groups : — 



Kerguelen 
Area<-over 
1200 fm. 

Kerguelen 
Area— 0 to 
150 fm. 

pe York- 
0 to 12 f m. 


MadreiM^rat'ia 

0-8 

0*0 

3*3 1 

B a 


Alcyoimria . 

Hhelliul MolluHca 

1-2 

1*0 

3*3 



8*0 

19*7 

57*3 


'Z jo 

l>ecn]NMla . 

3*6 

0*8 

8*1 



Echiiioclerinata . 

33*6 

11*7 

7-9 J 



Actiniaria . . j 

Hydrozoa , , j 

6*8 

i 4*6 

1 



Annelida . 
Crustacea . . ) 

exc. Decapoda. ) 

6-8 

16*5 

8*0 

25*0 

0*9 

7*6 1 

'U 

light 
>r absen 

Tunieata . 

4*4 1 

1 6*8 

1*1 J 

o 



81*7 

t 770 

91*2 




While the Madre)X>mria represent only 3 ’3 of the siiecies at the 
ti*o))ical sbition, it must be remenil)ered that they probably made 
up 80 i»er cent, or more of the weight. 

The epiplanhton is dependent either duectly or proxi- 
mately upou light, warmth, and the presence of plant life. 
The wealth of minute organisms near the surface is in- 
conceivable to those nrho have not seen the working of 
3 tow-net : it may be gaug^ by the fact that a single 
species is sometimes present in such quantities as to colour 
tlic sea over an appreciable area, and by the estimate that 
the skeletons of epiplaukton from a square mile of tropical 
ocean a hundred fathoms deep would yield 16 tons of 


lime. In the tropics the wealth of sficcies, and towards 
the poles the number of individuals of comparatively fe\(^ 
B|)ecie8, are characteristic of these latitudes. In tempjerate 
and tropical regions there is a great difference between 
the epiplankton near land and that far out at sea: the 
former is termed neritic ; it extends, roughly sj)eaking, 
at least as far out as the mud-line, and is characterized 
by the predominance of what may be termed hemibmthic 
forms, that is, benthic forms with a planktonic larval 
stage {Decapoday Potychwiay (kc.), or with a }ilanktonie 
phase (metagenetic Medusae), The liorizontal barriers to 
the neritic plankton are practically those mentioned as 
governing the epibenthos ; indeed, it would seem that the 
distribution of heinibenthic adults is determined by that 
of their more delicate larvm. Special conditions of wind 
and current may of course carry into the neritic zone 
forms which are characteristic of the open sea, and vice 
versd. In the neritic epiplankton of j)olar waters the 
larvae of hemilxiiithic forms are almost absent ; indeed, the 
development of cold-water benthos, whether shallow or 
abyssal, appears to be in most cases direct, that is, with- 
out a larval metamorphosis. The epiplankton of the open 
sea is described as oceanic ; it consists almost entirely of 
holoplanktonic forms and their larvae. The chief barrier 
to horizontal distribution, here as elsowht;re, is doubtlesa 
temperature. For example, through the reports of the 
National cruise (German Plankton Expedition) runs the 
same story ; one fauna characterized their course from 
Shetland to Greenland and Newfoundland, another the 
traverse of the Gulf Stream, Sargasso Sea, and the 
E(iuatorial Currents. The influence of temperature may 
be gauged in another way : where liot and cold currents 
meet, occur ** frontier ” districts, in which the resiKXstive 
organisms are intermingled, and cun only exist till their 
maxima or minima are reached. Well-marked examples 
of such districts occur oflf New Jersey (Gulf Stream and 
Labrador Current), in the China Sea (warm currents of 
the south-west monsoon and Kamchatka Current), in 
the Faroe Channel, south of the Cape (recurving of the 
Agulhas Current) : in some of these the range of varia- 
tion amounts to as much as 50^* F. in the year, with 
the result of a colossal death-rate of the plankton, 
and its corollary, a rich bottom fauna, for which food 
is thus amply 8U})plied. The majority of the oceanic 
epiplankton appears to be stenothermal; for example, 
few components of the well-characterized fauna fif the 
Gulf Stream and Sargasso Sea ever reach the British 
shores alive, although, if current and salinity were the 
determining factors and not temperature, this fauna 
should reach to Shetland, and even to Lofoten. It will 
only be possible to make satisfactory distributional areas 
for these oceanic forms by such systematic traverses as 
that of the National; at present it would seem that 
adjacent species have such different maxima and minima 
that every species must be mapped se^iarately (com- 
pare the distribution • maps of the National Plankton 
Ex^iedition. Some members of the epiplankton are, 
however, extraordinarily eurythermal and eurybathic; 
for example, Cala/nus finnmrchicm ranges frem 76* N. 
to 52* S. (excepting perhaps for 10* each side of the 
equator), and is apparently indifferent to depth. 

In the first hundred fathoms at sea the fall of tempera- 
ture is gradual and slight, and forms practically iPO 
hindrance to the divrrml omllation of tlie oceanic epi- 
plankton — the alleged rise and fall of almost the entire 
fauna. Roughly speaking, the greatest number of animals 
is nearest the surfsu^e at midnight; but different s]iecics 
sink and rise at different times, and to or from different 
depths. Apart from this diurnal oscillation, unfavourable 
conditions at the surface send or keep the fauna down in 
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a remarkable way : for example, in the Bay of Biscay are euiythermal and eurybathic, e.fj., Calanus finmarchi- 
• few organisms are to be found in the first fathom in cus; (2) those which, so far as we know, are purely meso- 
bright sunlight, but on a still, hot day the next few planktonic and never come to the surface, for exanijilo, 
fathoms teem with life; yet, after a few minutes’ wind the Kadiolarian family ; (3) those wliich, like 

or rain, these upper layers will bo found almost de- some Schizo^ioda^ spend a larval period in the ejiiplankton, 
sorted. Ihis leads to the consideration of the hydvo^ and seek deo][>er water when adult, rising to the surface, 
tiaticB of the plankton : apart from strong swimmers, the if at all, only at night. But until the jiublication of the 
majority contests the tendency to sink either by some results of ex})editions provided with cflicient mcsoplank- 
moans of diminishing specific gravity (increasing floating ton nets, generalizations about this fauna hud better bo 
power), or by increased frictional resistance. The former stated with ail reserve. There is, however, a certain 
is generally attained (a) by increase of bulk through amount of evidence to show that tho mcsoplauktou 
development of a Huid secretion of low specific gravity includes different organisms in different latitudes ; that 
(vacuoles of Forwniiniferay Radidarvx^ &c,) ; (b) or of a surface animals of the north and south, unable to soroad 
gelatinous secretion of low specific gravity {Medusae^ into the warmer surface water of lower latitudes, ‘there 
ChiBtopod and Echinoderm larvte, ChmUxjimthjai, sink into the cooler waters of the mesoplankton ; the 
tho characteristic transpiirence of so many distributional area of such an organism will be in three 
oceanic forms is probably attributable to this); (c) by j dimensions bounded by isotherms (isobathytherins) and 
secretion or retention of air or other gas (PhyBdUa^ Minya^y i isothermobaihs. As with the hj^)obenthos, tliere st‘ems 
Evadm ) ; (d) by development of oil globules {Copepodoy to bo no theoretical reason against the universal distribu- 
Clodocmiy fish ova). Increased frictional resistance is tion of the mesoplankton. 

obtained by flattening out of the body {PhylloBonuiy When a more systcjnatic investigation of the various 
Sapphirina)y or by its expansion into lateral ju’oeessea horizons has been carried out, many of the present cafit?s 
(7Wop<crw,6r/awciA«),or by the development of long delicate of supposo^l duvontiuvmis dutrilmtion will doubtless 
spines or hairs (pelagic Fora'immfera^ many Itadi^darmy disapj^ear. There are, how^ever, undoubted cases of 
many Chaetopod and Decapod larvae). In many cases discontinuity where idiysicial barriers have cut across a 
two or more of these are combined in the same organism, distributional arcia, an example of which may be cited 
Notwithstanding the above adaptations, some of which here. Tho Isthmus of Panama Avas api)arently only 
are adjustable, it is difficult to understand the mechanics upraised about Miocene time, having Ix^cn i)revioiisly an 
of the comjiaratively rapid oscillations of the epiplankton, archi])e]ago through whi(*h a great circume<juatorial current 
of which both causes and methods are still obscure. could jxiss ; consequently the benthos of tho Panama region 

It will bo seen from tho distribution of the Thecoso- j shows marked alliance with the Caribbean, with which it 
matous Pteropoda — purely oceanic grouj) — how difficult j was formerly continuous, but practically none w^ith the 
it will prove to draw distributional areas for classes of Judo-Pacific, To the same cause is doubtless attri- 
epiplankton. Pelseneer recognizes in all ten such pro- butable the distribution of the five Docapoda which are 
vinces **Zool.,”xix., xxiii.)and 42 characteristic of tho Sargasso Sea, which are circuin- 

good species : of tho latter 1 is confin^ to the Arctic, 4 to eciuiitorial oceanic types, only occasionally littoral ; three 
the Antarctic province, but of the remaining 37 species of these are known only from the Atlantic, one occurs in 
and eight provinces, 30 per cent, occur in all eight, 16 per tho Atlantic and Pacific, one in the Atlantic, Pacific, and 
cent, in seven, and only 35 jjer cent, have as yet been Indian Oceans. The damming of a great circumequa- 
captured in a single province only. torial current by the Isthmus of Panama is probably also 

The itmoplankion has only received serious attention \ resjionsiblo for that dislocation of currents which resulted 
daring tho last few years. In the Chjallen<jery ojkui nets I in tho present relations of the Gulf Stream and North 
towed at. various depths seemed to show the existence of Atlantic Drift to tho Labrador CJurrent, and cut the 
a deep-water iflankton, but this method gives no certain j Atlantic Boreal fauna into two discontinuous districts 
information as to the horizon of capture, the nets being ; (2 and 2', Fig. 3). 

open in their passage dowm and up. Chun construcUid the Under the head of discontinuous distribution, the 
first efficient net which could be opened and shut at known alleged phenomenon known as bipolarity must be m(?n* 
depths, using a proi)eller mechanism ifooZ., vol. i.) ; tioned. In summarizing the work of the Vhdlmgery 

and he improved his original ])attern for the Natwiuil | Bir John Murray maintained on the basis of the reports 
and Valdivia exjKxlitions. The present writer has devistul : that numerous Hi>ecies occurred in l)oth polar and sub- 
a net, of which the opening and closing are effected from j polar areits which were absent from tho tro])ics. He 
the deck by heavy weights ; this has been used success- j regarded them as tho hardy survivors of a universal fauna 
fully on the Siboga expedition and in cruises of the 1 which had withstood that j)olar cooling which set in 
Research {Proc, Zool, Soc,, 1898). Garstang has con- •, towards the close of tho Mesozoic j)eriod (Murray, Jrans, 
structed an ingenious net which is useful in comparatively ' Roy, Hoc, Edin,y xxxviii., 1 896 ; Pfeff(jr, Yerh, deutsch. 
shallow water, but is open to criticism as being too light [ Zool, Gesell.y ix., 1899). This view and the facts on which 
for depths beyond 100 fathoms; and several other types : it was based have Injcn acutely contested, and the ques- 
are in use. The existence of a mesoplankton, that is, of tion is still far from settlement (for lists literature 

a plankton living between 100 fathoms from the surface see Ortmann, Am, Nat., xxxiii. 583; and Pratt, A/ctn. 
and the bottom, has been generally considered as definitely Manekester Soc,^ xlv., 1901). As regards the purely epi- 
proved by these nets. On the other hand, Agassiz, using benthic and sessile fauna, there are a few undoubted 
the Tanner tow-nets, contends that while a mixture of instances of actual s|)ecific identity : in some classes, liow- 
•urface and bottom species may occur in a closed sea near ever, such as the Echinoderms, this does iiot appear to 
land, there is no intermediate fauna in the open ocean hold {Hamburyer Mayalhaensche t^ammel7riBfi; ^r\d RomeT 
between about 200 fathoms from the surface and the and Scliaudinn’s Fauna Arcfira); but even in these the 
bottom ; his conclusions, based on negative evidence, have general composition of the fauna and the presence o 
not met with general acceptance. Animals captured below certain identical and jjeculiar genera seem to^^ioin 
the first hundred fathoms in the open sea (tho Mediter- something more than a mere “ convergence ue 
ranean, for special physical reasons, is on a special footing) similar environment. As rc^rds the plankton ol le wo 
are divisible into at least three categories : (1) those which I j)olar regions and such epioenthic extend also 
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into deep water, the suggestion has been made that the 
Arctic and Antarctic benthos and plankton are really con< 
tinuous by way of deep water in the main oceans, where 
the organisms can find a suitiibly low temjierature. As 
an instance of this, Chun {Bezieh* zwischm dem arkU und 
antarkt. Plankton^ 1897) cites Krohnia /lawwito, a charac- 
teristic Arctic and sub>Arctic constituent of the epiplankton 
and mosoplankton, known only from the mesoplankton 
in the tropics, but rising to 38 fathoms at 40*^ S. 26** E. 
More exact information, such as may be exjxjcted from 
the various Antarctic expeditions, is required to settle this 
interesting question with its far-reaching corollaries ; and, 
like other matters of marine distribution, it can only bo 
solved by a more systematic, more restricted, and more 
co-ordinated scheme of exploration than has characterized 
former expeditions. (o. h. fo.) 

II. Tebbestrial. 

The discoveries and investigations which liave taken 
place since 1887 render it advisable to make some emenrhi- 
tions in the scheme of zoological regions into which the 
land surface of Uie globe was parcelled ont in the ninth 
edition of this work (vol. vii. p. 269). Much of the evidence 
in favour of these new ideas has been drawn from tlie remark- 
able paUeoiitological discoveries which have taken place in 
PatagoTiia. The result of these has been to demonstrate 
that while in certain respects tlie fauna of South America 
is even more jHJculiar than liad been siq)i)osi5d, yet at 
the saiiie time it exhibits previously unsus|K.?cted redatiou- 
Bhi]is wdth tliat of Australia (iis cxcnqdilietl by the dis- 
covery of Australian ty[>e3 of extinct marsupials), while 
its connexions with that of Africa have likewise been 
intensified. Another result of such discoveries has been to 
engender a wide belief that tlie alternations of land and sea 
on difTorent partis of the surface of the globe have been 
much greater than was formerly considered probable. 
Indeed, several linos of evidence indicate tluit during the 
Jurassic and Cretac(’ous epocdis of the Mesozoic, or Secondary, 
jKjriod of the earth’s history there was a continuous land- 
connexion betAveen Africa (by way of Madagascar and the 
Seychelles) and India ; while at some time in the Mesozoic 
era South America vras in coTrnimnioation w’ith South 
Africa by way of what is now the South Atlantic.^ This 
latter connexion appears to have been a survival from an 
older Palfcozoic girdle of land, Avhich, from the evidence of 
fossil floras, seems to have oxisU^d in low latitudt's round 
nearly three-quarters of the circumference of tlie globe, and 
was cut off by sea from the land to the north. One of the 
problems still remaining for solution is Avliethor a remnant 
of this old land-girdle served to connect the southern 
continents in Tertiary times, or Avhethor these communica- 
tions wore by means of an Antarctic continent. For it 
is now generally admitted that both Africa and South 
America have been connected to the southward wuth 
Australasia during the Tertiary cjioch, although not 
necessarily (or indeed probably) at the same time or for 
any very long ^leriod. Dr H. O. I’orlnjs - was one of the 
first to urge that these connexions took place by w’ay of 
the Antarctic continent ; and although this view has been 
colltrovorted,* it has boon acccjiUid by scA^eral American 
writers, among them Dr W. B. Scott. For the present 
the question may bo left open, with tlie remark that there is 
no evidence to indicate that during the Tertiary period such 
an Antarctic continent was ever suited to the existence 


^^Soe M. Ncumayr, RrdgeschtchU^ vol. ii. p, 263 (1895). 

* “The Cliatham lalaiida ; their Relation to a former Southern 

Contmeiit,” Papers JR. Geographical Society^ 1893, 

pp. 607-637. 

• R. Lydekker, A Oeographieal History of Mammals^ p. 134 (1896). 


of tem][jerate forms of animal life. Some may, Lowev 
contend that this remark is in favour of the Antarc 
theory, seeing that the forms common to the throe arc 
are but few', and that these few just managed to effect 
crossing under unfavourable climatic conditions, wh 
other ty|)es that made the attempt perished. 

One of the defects in the scheme of zoological regio 
adopted in the article in the ninth edition was that 
did not bring into suflicient prominence the essential ai 
striking differences by which the mammalian (and to 
great extent also the avian) faunas of Australasia and Sou 
Americii are resjiectively distinguished from that of the whe 
of the remaining land-surface of the globe. To romei 
this defect Dr W. T, Blanford^in 1890 profiosed to mal 
three primary zoological divisions of the hind area of tl 
earth, wliich ho respectively called the Australian, tl 
South American, and the Arctogaean regions. A wei 
|)ohit in this otherwise admirable scheme is that sin< 
tlie tenn “ region ” is likewise applied to the subdivisioj 
of Arctogaea, there is considerable danger of confusic 
between the primary and secondary divisions. An arneni 
meat pro))osed anonymously® in 1893 was to substitu 
the names Notogfea, Neogiea, and Arctogiea for tl 
three jirimary divisions of Dr Blanford, Yet anolln 
emendation, suggested by the present WTiter,® and sul 
seqiiently ailopted by Professor H. F. Osboni," was t 
designate these tlirec primary divisions as “realms,” an 
to reserve the name “ region ” for their subdivisions. 

In addition to these all-inqw'rtant changijs in the inai 
scheme of zoological division of the glol>e, various mod if 
cations of tlie limits of these regions, as defined in vol, vi 
of this work (p. 209), have from time to time bee 
suggested by difterent Avriters. One of the mo.st importan 
of tliese — the separation from the Kthioi>ian of a distinc 
^falagasy region — was urged by Dr Blanford in tli 
address already cited. The same AA*riter also advocatct 
the union of the Pakearctic and llio northern y>art of th 
Nearctic region, under the name of Aquilonian, Avliil 
Jie separated the soutliern ]>ortion of the Nearctic as th 
IMedio-Columbian region. For this latter region Dr C 
H, Merriam® adojitcd the less cumbrous title Sonoran 
It may bo added that if the Pakearctic and Nearctic 
regions (exclusive of their southern portions) are regardet 
as one, it seems preferable to emjiloy the term Holarctic 
which a))pears to have been proposed by Dr Heilprin ii 
1878, Yet another imjiortant innovation Avas made ii 
1896 by Mr W. L. Sclater,® avIio proposed the transfer 
once of the island of Celebes from the Australian t( 
the Oriental region, this view licing subsequently sup 
jiorted by Dr Max Wc.ber.’® A further step in the same 
direction Avas made in 1898 (partly on information obtained 
from Dr Blanford) by the present Avriter,^^ who suggested 
that a similar transference should be made in the case 
of Lomliok, Flores, and Timor. The efiect of this change 
AA^as to do aAvay AA'itli “Wallace’s line” (the channel 
l)etw'een Bali and Lombok), to w hich so much inqxirtance 
Avas attached in the ninth edition of this work, but it 

* JPnw’. Ged. JSoc.f 1890, p. 76. 

* ytUnral Science, a'oI. iii, p. 289. 

* Lydekker, op. eiL, p. 27. 

^ “ Coirelfttion l^etwecn Tertiary Mammal Horizons of Europe and 
Amerii;a,” A finals Heto York Academy, vol, xiii. p. 48 (1900). • 

^ “ The Geographical DiHtributiou of Life hi North America, wiQi 
.•^I^ecial reference to the Mammalia,*' Proc. Biol. Soc, Washington^ 
vol. vii. pp. 1-64 (1892). 

® “ The Geography of Mammals," part v., Geographical Journal^ 
1890. 

“On the Origin of the Fauna of Celeljcs," Ann. Mag. Kat. HisL, 
BW. 7, voL iii. pp. 121-136 (189^). 

Lydekker, “ Celebes ; a Probleu) in Distribution,” Knowledge, 
vol. xxi. pp. 175-177 (1898) ; see also “Deer of AU Lnd^" p. 168 
(1898). 
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appears that the deepest channel is really situated to the 
eastward of the island of Timor. 

Still another modification of the older scheme already 
referred to has to be recorded. Several writers liad 
suggested the advisability of regarding the soulhom por- 
tion of the Faliearctic as a distinct region, and in 1890 
this idea was carried into execution by J)r P. Afatschic,^ 
who defined a Mediterranean-Chi nese region, whicli should 
include northern Africa, south and a part of central 
Europe, and that i3ortion of Asia lying between the 
Himalaya and the Altai (incluvsive) and its eastern exten- 
sion. To this region the name Alediterranean .st 3 em.s most 
suitable. It may be added that Dr Alatschie, together 
with several American writers such as Br Alerriam and 
Professor Osborn, also advocate a Boreal, or Arctic region, 
to embrace the northern ])arts of both hemisphei’es, which 
extends farther south on the eastern coast of North 


America than elsewhere. There are, however, many 
arguments against the claims of this tract to rank as a 
distinct zoological region of Arctogjea. 

The zoological realms and regions of the laud surface of 
the globe, as indicated by the distribution of mammals, may 
accordingly }je tabulated as follows (Fig. 4) i. 
confining the Australian region; ii. Neog.sa, with tlie 
Neotropical region; and, iii., Ajmtoh^a, including, 1, the 
Alalagiwy; 2, the Ethioinan; 3, the Oriental, or Indo- 
Malayan (which is taken to embrace Celebes, Flores, 
Timor, 4, the Alc'diterranean ; T), the Ilohiretic 

(regarded l)y many aut}ir)rs as two, tlie Pahearrlic and 
Nearctic), and 6, the Sonoran r<‘gi(ui. It may be added 
that the name Iiido-AIalayan is j)ri^ferabie to Orientiil, on 
account of the latter tonn being enijiloyed by botaiii'^ts to 
denote Asia Alinor and the adjacent countries; also that 
perha])8 a Polynesian and a Hawaiian region may Ih) 



Fig. 4. — Mac of tjik Woui.n showing the Zoological Realms and Regions of the Lani> SruFACE. 


rocognizcfl in Notogiea, although from a mammalian sbind- 
point these regions aro of little or no impe^rtance, owing 
to the practical absence of mammals from the islands 
by which they are represented. One other jK>int needs 
mention before this portion of the subject is dismissed. 
In the ninth edition of this work the Ethio])ian region was 
taken to include Arabia south of the trojiic, but Air U. T. 
Pocock® has 2 X>iutcd out that the distribution of scorjiions 
does not supjwrt this division of Arabia, and he would 
refer the whole of it to the Holarctic or Aleditorranean 
fbgion. This contention is in some degree supjKjrted by 
the discovery of a species of thar (Jlemitragus) in southeni 

* * ** Geograplilsclie Fnigcu atts der Saugethierkuiwle/’ VerluindL 
Etdkunde, Berlin, 1896, pp. 246-256. 

* ** Scorpions and their Geographical Distribiitlon,” Satwral 
Science, vol. iv. pp. 858-264 (1894). 


Arabia, since this group of animals lias no rcj»rcsontativc 
in Africa, but occurs elsewhere only in the lliinalaya and 
tlie iiiountains of southern India. Other w'riters, however, 
have not accei>ted Air IV’ock’s emendation; and the 
reference of the northern half of Arabia to the Alodi- 
terranean and of the southern half to the Ethiopian 
region is usually followed.^ The area is admittedly a 
meeting-ground of at least two faunas, so that a difference 
of opinion in regard to its classification is only to be 
cxjiocted. 

To a verv hirge degree the distribution of birds acriords 

* In the map of the Etliiopian region facing p. 132 in ATesari. 
Sclater’g Geography of MainvwU (1S!)9), southern Arabia is re- 
ferrcfl to the Ethiopian region, hut in the map of the world fonaing 
pi. i. of the same work the whole of Arabia, together with tile Sahara, 
is coloured as Ethiopian. 
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with the foregoing zoo-geographical regions, which are 
made on the evidence of laainnials. This, however, is 
not 80 witli regard to reptiles, amphibians, and fishes ; 
and to a ctjrtain extent this discrepancy may be ex}>laiiied 
by the greater antiquity of these groups, which began their 
wanderings at an ei^och when mammals occujiied a very 
8ulv>rdinate j»ositioa among the world’s inhabitants, liut 
there is some diflieulty in accepting this exj>lanation as 
altogether sufhcient, since it has been shown by Mr 
rocock * that the distribution of scorpions (which form 
an extrtvmcly ancient group) and of (tertain other grouj)8 
of Araciinida indicates zoological regions very curiously 
similar to those given above. In addition to the Holarctic 
(Pahearctic and Nearctic), Mr Pocock recognizes a Medi- 
terraiMjan, Ethiopian, Oriental, Australasian (excluding 
Oelebes and Timor), Sonoran, and Neotropical region, so 
that the sole difference l>etween this and the mammalian 
scheme is the non-recognition of a distinct Malagasy icgion. 
iivtni here, however, the difference is more ajqiarent than 
real, sin<!e it is stated that the scorpions of Madagascar 
(Mitered that island at an earlier date than those now found 
on the mainland, which are strikingly different from the 
Malagasy forms ; a similar explanation b generally apjilied 
to the case of the Malagasy mammals. The geographical 
distribution of scorinons, however, does not supjiort the 
division of the land surface of the world into three primary 
“ realms.** 

As regards the distributional areas indicated by oUier 
vertebrjites, those of the land tortoises, lizards, and snakes, 
which differ esscMitially from one another, will be found in 
tlie article (ninth edition) on Hkptiles, by Dr A. Gunther, 
who gives the divisions indicated by fresh- water fishes in 
the article on Fishes. The distribution of amphibians 
has been studied by Mr G, A. lloulenger, who recognizes 
(1) a Northern Zoik'., in which the tailed forms {Caudata) 
are abundant and the limbless forms (Apo(h) alisent, and 
which is subdivided into a PZuroiJcan-Asiatic and a North 
American region ; and (2) an Ecpiatorial Southern Zone, 
divided into two sections, one of which compriscjs an 
Indian and an African region, and the other a troincal 
American and an African region. The regions are then*- 
foro not very dissimilar to those given in the article in 
vol. vii. of this work. But ^ladagascar has strong claims 
to recognition as a distinct region. It may also Ini 
mentioned that, in the regions indicated by land and 
fresh- water tortoises, tropical America and Madagtuscar 
are grouiKsd together, owing to the oi!Currence in both 
areas of forms like Foclocnemis, Since, however, that 
genus occurs fossil in the early Tertiary deposits of 
the northern hemisphere, its peculiar distribution may 
1)6 accounted for without the necessity of invoking a 
direct land connexion between the two areas to which it 
is now restricted. 

Iteverting to the consideration of mammals, this })oint 
brings us fiwie to face witli two diametrically opiK)site views 
os to the mode in i^hich a large uuml)er of forms have 
reached their present habitats in the southern hemisphere. 
According to what may be called the old-fashioned hyi) 0 - 
thesis, as advocated by Huxley and Wallace, at least a 
very largo ])roix)rtiou of the animals now restricted to the 
southern continents originated in the northern hemisphere 
and made their w^ay w)Uth by various land routes. This 
hy|)othesis receives 8Upj)ort from the circumstance that a 
large number of such southern tyj^s are represented in the 
Tertiary de]K)sits of the northern hemisphere, whereas they 
are quite unknown in those of the south. On the other 


* hjL). ci\t anil “Tlie OooRranhical Distribution of the Arachnuln 

oi Uie Ordors IVlipalpi and Salifugae,” Satural Science, vol. xiv. 

pp. 2ia-2Sl (189iq. 
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hand, according to a more modern theory, all or most of 
such southern types, in spite of the above-mentioned fossil 
evidence, are regarded as having originated in the southern 
hemisphere. Not only is this considered to havi^ been the 
case witli modern forms now confined to the soi’.th, but it 
is inferred to have been so with Mesozoic tyj«s which are 
at present known only from the northern hemisjdicre. For 
instance, it has been suggested that the few Mesozoic 
mammals known from the European Jurassic were 
stragglers from a southern land where such forms were 
abuu(lant.2 Apirt from the boldness of a hypothesis 
which transfers the origin of cimtures from localities where 
they certainly did exist to others where there is no evidence 
of their occiUTence, it may be pointed out that the rarity 
of such remains in Eurojje is quite what might have been 
exjiccted from the rarity of fresh-water dejiosits in the 
Jurassic s(‘ries. Moreover, whenever such deiKisils do 
occur, there mammalian remains are invariably nu t with. 
On the older hypothesis, a large amount of evolution in 
resjiect of the more modern types must have taken place in 
the southern hemisphere, anil such evolution must in some 
cases have taken })lace while the three great s-oiithern 
continents were still connected with one anotlicr at certain 
jK^riods. 

Taking these three continents seriatim, it n^ay be noticed 
that Dr Wallace adopted the view that Australia received 
its population of marsupials from Asia by way of the 
Austro-Malayan islands, as has certainly been the case with 
its limited and later rodent fauna. This view w^as supported 
and expanded by the present WTitcr.*** One of the argu- 
ments employed is the occurrence of remains of oj>ossums 
{Didelphys) in the lower Tertiaries of both Europe and 
North America, these animals being nearly allied to the 
Australian DaRyvrkUf. Professor B. Spencer,^ on the 
other hand, is of opinion that tlie Australian marsupials 
reached their present home from Antarctica by means of 
a land connexion subsequent to the insulation of Nesw 
Zealand, and that cunseciuently tlie group is of southern, 
instead of northern, origin. However this may be, tho 
discovery in the Tertiary deiiosits of Patagonia (which are 
probably of Miocene age) of remains of extinct n.arsui)ials, 
such as Prothylacinm ijAid A7npkipro\)iverra, nearly related 
to the existing Thylacmun of Tasmania, seems to afford 
indisputable evidence of a land connexion between South 
America and Australia at a time when the marsupials of 
the latter area had already become differentiated into their 
present tyjies. Probably the occurrence in 8outh America 
of another family of marsupials — the of 

which all the representatives save Canolepiefi are extinct, 
affords additional evidence in favour of tlie panie Intid-con- 
nexion. Still more important is the cccurreiice in both 
areas of large tortoises belonging to the extinct genus 
Miolanla, w^hich is quite unknown in the northern hemi- 
sphere. Moreover, seeing that in Australia the remains 
of this genus occur in strata which are jirobably of Pleisto- 
cene age and are certainly not older than Pliocene, it w’ould 
secuii likely tliat the land- bridge occurred at a com])arativel> 
late epoch. The land connexion must, however, apparently 
have l>oen cither very imperfect or must have lasted fc.T 
only a very limited iH.*riod, as, had it been otheiwise, the 
resemblances between the faunas of Notogsea and Ncoga»a 
would have l)t*.en much more marked than is now* the case. 
All w’ho have written on this subject are practically in 
accord os to the existence of this land-bridge ; the only dii# 
crcpancies are as to how and when it occurred. According 


® See A. S. WoiMlwanl, Veriehrole Palaeontology, p. 417 (1SS8) 

® Geographical History of Mammals^ p. 127. 

Rejwrt (f the Horn Expedition to Central Auairalia, pp. 187 
18S (189G}. 
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to the views suggested by the present writer, it took ]»lace 
(possibly by way of Polynesia) subsequently to the i)eojiIiiig 
of Australia with its marsupials from Asia, wlieroas ac- 
cording to l^ofessor Spencer it was the means of su|v 
plying Australia with its marsupials from the Antai-ctic 
continent. 

Admitting, then, ^ome form of land-bridge between 
Australia and South America by means of whicli the 
common tyjies of marsupials passed from the one area to 
the other, the next point for consideration is the origin 
of the other mombers of the j)eculiarly isolated fauna of 
Neog;ea, this isolation being esjKJcially markcul in miihlle 
Tertiary times. Now, there is a considerable amount (»f 
evidence to indicate the separation by sea of this area from 
North America during much of the Tt‘riiary i»eriod, and if 
this Iw the case there would seem to be strong 
facie probability that the ancestors of the )ie(mliar South 
American Ungulata, Edentata, Primates, and llochmtia 
effected an entrance into their i>resent habitat by some 
route other than that afforded ])y the Isthmus of Darien. 
If the necessity for such an alternative route bt.‘ admitted, 
Africa is the only country which will serve as the incuins of 
communication. This view lias been advanced both by 
Professor \V. B. »Soott ^ and the present writer,^ the 
former remarking that the connexion ‘‘ is niiicli more 
likely to have Ix^en due to the junction of both continents 
with the Antarctic land mass tlian to a transatlantic 
bridge. Such a mode of connexion would explain the 
very wide divergence in the chanictm* of the mammalian 
faunas which still exists between Africa and Soutli America, 
for a circumpolar land wouhl very likely ojipose climatic 
barriers to migration and confine that migration to com- 
paratively few groups.” Considerable difliculty, however, is 
now ex}»criencod in accepting this hyjiothesis, on account of 
the cinmmstanco that the Eocene Canodontia — tlio presumed 
ancestors of the Edentates — apjioar to have attained their 
chief development in North Aimu’ica. Professor Osborn ^ is 
inclined to regard tlie latter country as the feeder which 
supplied Neogma with the most characteristic elements of 
its fauna. He is, however, compelled to admit that there 
has probably been also some land connexion between South 
America and Africa, whicli is jircsumed to have been by 
way of Antarctica. This connexion is consid(*Tcd b) have 
led to the introduction of tlie Hyrax-like Ungulates met 
with in the Patagonian Tertiaries, and to have taken ]»lace 
at a later date than the presumed connexion with North 
America. It is further urged that during the coimtjxion 
with Africa the latter country received from South America 
the ancestors of its pangolins and aard-varks. From the 
evidence of llic scorpions and their allies, Mr Pocock^ 
likewise inclines to the opinion that Neogiea rec(*ived the 
bulk of its fauna from North America, but that certain 
elements in it may be traced to a connexion with Africa. 
Possibly it may prove that this is the triu; cx]>lanation witli 
regard to the mammals, and that while the ancestral Edcui- 
tata, and probably some of the Ungulata, efieebid an 
entrance during a transient connexion with Nortli America, 
the Hyrax-like Ungulata came in from Africa b»geth(*r 
with the Hystricomoi'phous llodents and perhaps certain 
other types. 

Amid this uncertainty it is satisfactory to be able to 
touch firm ground in one jilace. After a long juTiod of 
^ more or less complete isolation from the nortli, it is cerbiin 
that about the close of the Miocene epoch a land con- 
nexion was established between Neogjoa and North AimTiita, 


^ Antarctic Palaeontology,” Science ^ ser. 2, vol. iii. pp. 308 aud 
m (1896). 

® Oeographical Ilistory qf Mamnaht p. 127. 

* Annals New York Acad.f p. tii. 

^ NatunU Science^ vol. xiv. p. 236. 


and lliat by means of this bridge not only did a certain 
imiiilHM* of characUiristic South American *typ<'s cfiec.t an 
entrance into the Jalter area, but a liost of northern 
forms, such us bears, sabre-toothed tigers, raccoons, 
deer, llamas, jKjccaries, tapirs, horses, iniistodons, and 
squirrels made their first ai)jKiarance in a land whei*e 
glyptodous, ground-sloths, ant-eaters, armadilloes, sloths, 
and a host of peculiar ungulates had jireviously been 
the dominant tyj)es. 

Turning to the lithioiiian region, it is mentioned in the 
ninth edition (vol. xii. ji. ^75) that this area received iu 
present fauna of large mammals from the north, and it is 
abundantly proved that a number of generic tyjics now 
restricted to this region flourished during the Pliocene 
eiK)ch in southern hkimpe and Asia. Jt has furtlier been 
urged that tliis great immigration of modern tvjM's took 
]»lace subseciuently to the insulation of Madagascar, ^\hich 
Jiad been iH)piilatcd by an earlier immigration of more 
lowly tyj»es. Professor Osborn,-' however, lias propouiid(*d 
the theory that, instead of being of foreign origin, the 
jnvsent Ethiopian fauna is autochthonous, and that Africa 
has been at first a grt‘at centre of e\olutiou and sub- 
sequently of disiK.*rsal, so that it has funned the feeder 
of soutlu‘rn l^hirojK* and Asia, instead of liaving drawn its 
fauna from these areas, Si‘V(*ral inigraliuns northwards 
from Africa arc assumed to have occurred, the scale-tailed 
sijuirrels (Auomnhin'ilfF), with perhaps the aaril-varks and 
j)aiigolins, being some of the earlier emigrants. 1’h(^ 
mastodons and dinotlieres, ho says, sbirUnl lat(T, whih? a 
third (Miiigralion included anteloiM‘s, giralles, liij»po]K)- 
bimuses, horses, and rhinocerosi's. It is iirgcnltliat by this 
hypothesis alone can be exj»lain(‘d tlie aj^pari'iilly sudden 
upjK'arance of the Probr iso idea in tlie I'inruiKMin Mioceiu*. 
Put there is decisive evidence to show that the evolution 
of tlie clejOiants from tlie mastodons took j»lace in sontli- 
easbirn Asia during the PlicK-ene e]>ocli, and this n'uders it 
highly probable that the African elcjiluiiit is of Asiatic 
origin. This lieing so, and since nothing is knnvn of the 
vertebrate paiieontology of that area below the U]>per 
Miocem*, it is a fair inference tliat tlie evolution of the Pro- 
boscideans themselves from other Ungulata should liave 
occurred there idso. Again, in tlu; face of evidence that 
niodiTii tyjies of African mammals ficuirishod in Euroiie 
and Asia during the I’lioiamc, and in the absence cd’ any 
cviilence of their existence in Ethiopian Africa jn'i'vious to 
the pr<\sciit epoch, it is a very bold statement to say tliat the 
latb!r area was their l)irlh|)l!ice. Moreover, tlie fact that 
many of these Asiatic manimaJs, such as the hip]K)potanius, 
are more gimeralized than their modern rejiresiM datives is 
against tliidr African origin. TIkt*' arc also (litliculti(‘s 
with regard to Madagascar. ]n the first jdace, fui th(‘. 
assumjciiun that Africa was the ancestral liotiK'of its]iresent 
fauna of large matiinials (wliich, on this liyjiothesis, in list 
date from the Miocene), it is not easy to exjdaiii wliy tliis 
fauna failed to efiect an entry into the adjaceid island 
l»efore its separation from the mainland. In the second 
jdaco, it is still more difiicult to account for the intimate 
rehitionshij) which has been (lemonstrated to exist bctwt'cn 
the extinct Adapts of the Euro])can Oligocime anrl the 
existing Malagasy lemurs — a relationship which it is ]kt- 
fectly easy to undersland on the old hypothesis that Mada- 
gascar received its fauna from Euro[K'. vid, Africa before 
the immigration of the higher tyjies into Ethioj»ia look 
jilace and at a jieriod when it was still united with the 
mainland. ^ 


» Annals New York Acad., vol. xiii. p. f»6, and “The (ieoKmpljital 
and Faunal Relations of Kuroj)e and Aineriea during tlho Tertiary 
J’eriod, anti tlie Theory of the Successive Invasions of an African 
Fauna,” Science, ser. 2, vol. xi. pp. 661-574 (1900). 
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Zorilli^ Manuel Ruiz, Don (1834-1895), 
Spanish politician, was born at Burgo de Osma in 1834. 
He began his education at Valladolid, and studied law 
afterwards at Madrid University, where he began to show 
a strong leaning towards Radicalism in politics. In 1856 
ho was elected deputy for the first time, and soon attracted 
notice among the most advanced Progressists and Demo- 
crats. Ho took i)art in the revolutionary proi)aganda that 
led to the military movement in Madrid 22nd June 1866. 
He had to take refuge in Franco for two years, like his 
fellow-conspirators, and only returned to Si)ain when the 
revolution of 1868 took place. lie was one of the members 
of the first cabinet after the revolution, and in 1869, under 
the regency of Marshal Serrano, he became minister of 
gmeo and justice. In 1870 he was elected president of 
the House of Deputies, and warmly seconded Prim in offer- 
ing the throne to Amadeus of Savoy. He went out to 
Italy as president of the commission which had received 
from the Cortes the mission of carrying to the ])rince at 
Florence the official news of his election. On the arrival 
of Amadeus in Spain, Ruiz Zorilla became minister of 
public works for a short time, and resigned by way of 
protesting against Serrano and Topete entering tbo 
councils of the new king. Six months later, in 1871, ho 
was invited by Amadeus to form a cabinc't, and ho con- 
tinued to be tlie principal councillor of the king until 
February 1873, when the monarch abdicated in sheer 
disgust at the resistance he met with in the army, and at 
the lack of sincerity on the part of the very lioliticiana 
and generals w’ho liad asked him to come over and 
ascend the throne. After the departure of Amadeus, 
Ruiz Zorilla resolutely advocatc^d the establislmient of a 
republic in Spain. Notwithstanding this, he was not called 
u[>oii either by the Federal Republicans to luJp them 
during the year 1873, or by Marshal Serrano during 1874 
to join Martos and Sagasta in his cabin(it. Immediately 
after the i*cstoration of Alphouso XI 1., early in 1875, 
Ruiz Zorilla went once more to France and became the 
most 1 persevering adversary of the new state of things. 
He was for nearly eighteen years the soul of the repub- 
lican conspiracies, the prompter of the revolutionary 
propaganda, the chief inspirer of the persistent intrigues 
concerted by disconU'iited military men of all ranks. Tic 
gave so much trouble to the Madrid Governments that 
they organized a special w-atcli over his movements and 
doings, with the assistance of the French Government and 
police, esipccially when it Avas discovered that the two 
military movements of August 1883 and September 1886 
had been prepared and assisted by the exile. During the 
last two years of his life Ruiz Zorilla took less active part 
in the propaganda of the Progressist Republicans, w'ho 
still looked u]> to him ns a leader. Failing health and the 
loss of his wife had decreased his energies, and at last tho 
Madrid Government allowed him to return to his native 
land sOtiKP months before he died at Burgos, 13th June 
1895, of heart disease. (a. e. h.) 

Zorrilla y Moral, Jo86, Don (1817-1893), 
^^paiiish ])oet and dramatist, son of a magistrate in whom 
Fertlifiand VII. placed special confidence, was born at 
Valladolid on 2l8t February 1817. He w^as educated by 
the Jesuits at the Real Seminario de Nobles in Madrid, 
wrote verses when he was twxdve, became an enthusiastic 
ndmiriu* of Scott and Chateaubriand, and developed his 
taste for the theatre by taking part in the school perfonn- 
Huces of plays by Lope do Vega and Calderon. In 1833 
he w’as sent to read law at the University of Toledo, but 
the atudy hod no interest for him, and, after a year of 
elaborate ^idleness, he fled to Madrid, where he horrified 
the friends of his absolutist father by making violent 


speeches and by founding a newspaper which was 
promptly suppressed by the Government. The young 
editor narrowly escaped transportation to the Philippine 
Islands, and passed the next few years in great poverty. 
The tragic death of the satirist Larra brought ZorrOla 
into notice. His elegiac poem, declaimed at Larra^s 
funeral on 15th February 1837, was much atlmired, and 
served as an introduction to the leading men of letters. 

In 1837 he published a book of verses, mostly imitations 
of Lamartine and Hugo, which was so favourably received 
that he was encouraged to j^rint six additional volumes 
of verse within three years. His subjects are treated 
with fluency and grace, but the carelessness which 
disfigures so much of his work is ])rominent in these 
juvenile poems. After collaborating -with the popular 
playwright, Antonio (Garcia Gutierrez, in a 2 )iece entitled 
Jvan Ddndolo (1839), Zorrilla began his individual career 
as a dramatist w-ith Cada cnal cun su razdn (1840), and 
during the following five years he WTote twenty -two 
j)lay8, many of them extremely successful. His Cantos 
del trovador (1841), a collection of national legends 
versified with infinite S 2 >ii*it, showed a dc(*ided advance iu 
technical skill, and secured for tho author the ]»lace next 
to Espronceda in 2 ) 02 >ular esteem. National legends also 
supply tho themes of his dramas, thougli unf.'rtunately in 
this department Zorrilla has somewhat comi>romised his 
fame by merely adai^ting older plays which had fallen out 
of fashion. For e.vample, in El Zapatero y el Bey he recasts 
El montanes Juan Bascual by Juan de la Hoz y Mota ; 
in La mejur raxdn la esjmda he borrows from Moreto’s 
Travesuras del estudianie Pantoja; in Don Juan Tenor io 
he adai)ts from Tirso de Molina’s Burlador de fie villa. But 
his clever rearrangements usually contain original elements 
of value, and in Sancho Garcia^ El Bey loco, and El 
Alcalde Bonquillo he ai>parently owes little to any i>re- 
decessor. The last and (as he. himself btdieved) the best 
of his plays is Traidor, inconfeso y mdrtir (1845). Upon 
the death of his mother in 1847 Zorrilla left S])ain, 
resided for a while at Bordeaux, and settled in Paris, 
where his incomiJcte Granada, a striking 2 >oeni of 
gorgeous local colour, was jmblislied in 1852. In a fit of 
2 )rofound depression, the causes of wliich are not known, 
he emigrated to America tlirec years later, hojang, as he 
says, that yellow fever or snia]l- 2 )ox would carry him off. 
During eleven years spent in Mexico he jirodiiced little *, 
and that little was of no merit. lie returned in 1 866, to 
find himself a half-forgotten classic in a which had 

not seen him for nearly twenty years. His old fertility 
was gone, and new standards of taste were coming into 
fashion. A small post, obtained for him through the 
influence of Jovellar and Canovas del Castillo, was 
abolished by the rejaiblican minister. He was always 
j>oor, but for some twelve years after 1871 he was in 
the direst straits. The law of copyright was not retro- 
si>ective, and, though some of his jJays made the fortunes 
of managers, they brought him nothing. In his untrust- 
worthy autobiography, Becuerdos del tiewpo viejo (1880), 
he bitterly asked if it were just that an author who each 
year filled every theatre in Spain and Spanish-speaking 
America during the month of October sliould be driven to 
die in the hosijital or in a madhouse. A small pensicji of 
30,000 reales secured him from actual want in his old age, 
and the reaction in his favour became an aj)otheo8is. In ^ 
1885 the Spanish Academy, which had elected him a 
ineml)er many years before, presented him with a gold 
medal of honour, and in 1889 he was publicly crowned at 
Granada as the national laureate. He died at Madrid on 
23rd January 1893. Zorrilla is so intensely Spanish that 
it is difficult for foreign critics to do him justice. It is 
certain that the extraordinary rapidity of his methods 
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lias seriously ii^ured his work. Ho declares that he wrote 
El Cdballo del Rey Don Sanclio in three weeks, and that 
he put together El PuPial del Godo (which owes much to 
Southey) in two days ; and, if these stories be true, his 
deficiencies need no other explanation. An improvisator 
with the characteristic faults of luxuriance and vcrliosity, 
he wrote far too much, and as in most of his numbers 
there are numerous technical flaws, the reading of his 
verse is seldom an unalloyed pleasure. Yet the richness 
of his imagery, the movement, fire, and variety of his 
versification, will preserve some few of his choicest songs in 
the anthologies. His* appeal to patriotic pride, his accurate 
dramatic instinct, together with the fact that ho invariably 
gives at least one of his characters a most effective acting 
part, have enabled him to hold tlie stage; and, unless 
some very unforeseen change of taste should occur, it 
is not impossible that Don Jiuin Tenor io may stiU be 
played sixty years hence. In any case, it is by Don 
Jnan Tenorioy the play of which he thought so meanly, 
that Zorrilla will be best remembered, (j. r.-K.) 

Zug, the smallest of the Swiss cantons. Its total 
area is 92 square miles. Population (1^>{S8), 23,029; 
(1900), 23,270, or 253 per square mile, the canton in 
respect of deijfity ranking eleventh in the Confederation. 
The population is mostly Catholic and Oerman-speaking. 
The capital is Zug, with 6471 inhabitants; Paar has 
4481, and Cham 3019. A railway runs from Zug to 
Arth along the east shore of the Lake of Zug. There 
are eleven administrative districts in the canton. 

A new cantonal constitution was ado]>ted in 1804. Tlio legisla- 
ture (one member to every 350, or fraction over 150, inhabitants) 
and the seven members of the executive are elected directly by 
popular vote, proportional representation obtaining in both cases 
if more than two members are to bo elected to similar ])osts in the 
same electoral district. Besides the former faeultativo Keferen- 
dum” in certain cases, and the “ Initial ive” at the demand of 
1000 citizens in case of amendments to the cantonal constitution, 
there is now also an “ Initiative ” in ease of Bills, to ]>c exercised 
at the demand of 800 citizens. In 181)7 the state revenue of Zng 
was 444,727 francs (a rise of 91 ^ j)cr cent, siiieo 1885), and the 
state expenditure 412,815 francs (a rise of 6(>'^ per cent, since 1885), 
but in 1898 there was a defunt of 2220 franes. In l.Sl>7 the public 
debt was 843,000 francs. Ilerr Karl Burkli has shown that the 
battle of Morgarten in 1315 certainly took place on the eastern 
slioro of the Lake of Aegeri, between llaselmalt and Buehwiildi, so 
that the hattlolield is wholly in the canton of Ziig, and not in 
that of Schwyz, as formerly imagined. 

See Br.trMER. Stoats u, MechUycsrJiichtc d. Schiveiz, Vcniukraticn.^ 
3 vols. St Gall, 1850-.59. — Bn iiK Li. Ein Ecnkmal am Miyrifortcu.: 
wo ist sein TlaJtxl Zug, 1895. — Stadlin, Die To^mjraphie d, Kant, 
4 vols. Lucerne, 1819-24 . — Stauu. Der Kant, Ztoj, 2nd 
edition. Zug, 1869. (w, A. B. C.) 

Zuider ZeOi an inland gulf or sea of the Kether- 
lands, bounded on the north by a chain of islands, namely, 
Texel, Vlioland, Terschclling, Ameland, and Schienuon- 
nikoog, and on the west, south, and east by the jtro- 
vinces of North Holland, Utrecht, Geldcrland, Ovcryssel, 
and Friesland. Tho Zuider (i.e., southcTii) Zee was once 
bounded on the north by a line of land stretching 
between Stavoren (Friesland) and Enkhuizcu (North 
Holland). In the early centuries of our era the Zuider 
Zee was still a land-locked lake, Flovo, surrounded by fens 
and moors, into which the Vecht, Ecm, and Ysscl dis- 
charged their waters. Thence these w^aters issued as the 
Vlicstroom, which, winding its way through tho low clay 
tnd fens of North Holland and Friesland, rcjached tho 
Nc)rth Sea by the Vliegat, between Vlioland and Terscbel- 
ling. High tides and north-west storms swept away tluj 
western banks of Vliestroom and Lake Flevo. In 1170 
the land between Stavoren, Texel, and Medemblik was 
Washed away. The open waterway lietween Stavoren and 
Snkhuuen, such as it now exists, dates from 1400. In 


L U L A N D 943 

the south and east the work of destruction was arrested 
by the high sandy shores of Qooi, Voluwe, Voorst, and 
Gasterlaud. 

This brief sketch of its history will suffice so far to account for 
tho sliullownoss of tho Zuider Zee, the condition of its shores, and 
tlic nature of its bottom. In its actual state it measures 85 luilcs 
from north to south, has a maximum Invadth of 45 miles • area 
2027 iujuare miles. Its moan deptli is 11*48 feet; depth in tlio 
soul hern basin of tho former lake, 19 feet ; at Val van Prk (deep 
water to the west of the island of Urk), 14i feet. If a line he 
drawn from tlio island of Urk to Markeii, and thence westwards to 
llooru (Korth Holland) ami north-north-east to Lemmer (Fries- 
land), these Hues will connect jiarts of the Zuider Zee having a 
uniform dcqith of 8 feet. The other iwrls on the coast are only 
3 feet deep or less. This shallowness of its waters solved to 
protect tho Zuider Zee from piracy and the invasion of large ships 
of war. It also explains how in our times many commercial towns, 
only accessible at nigh- water to sliips of 4*8 to 8 feet draught, have 
dccline.d to tho rank of provincial trading and lisliing ports. 
Eighty ]>or cent, of the hottoni consists of sea clay and the more 
recent sih of tho Y^sel ; 20 per cent, of sand, partly in tlie north 
about Urk ami Enkhuizeii, jiartly in tho south along the high 
shores of^ Gooi, A eluwe, &it. The sliullowness of tho sea and 
the fertility in its bottom liavo for many years oecusioned 
various projects of driiinago, the more serious of which emanate 
from the Zuider Zee Vereeniging (1886), two of them forming tlio 
subject of a report in ISyi by a Statu Commission. The two pro- 
jects agree in building a dyke from the island of Wicriiigeii to tlio 
coast of Friesland. I'ho area to the south of tliis would be divided 
into four poldei*s, with reservation, liowever, of a lake, Yaselmecr, 
covering the part where tlie sea was de»‘p ami the bottom less 
fertile, whence branches would run to Yssol ami the Zwolseli© 
Diep, to Ainsterdum, and, by sluices m‘ar Wicringt*!!, to the 
northern jiart of the sea, Tho four polders with their areas of 
fertile soil W'oiild he : — 

(1) North-west polder, area 53,599 acres ; fertile soil, 40,189 acres. 

(2) South-west „ „ 77,854 „ ,, ,, 08,715 „ 

(3) South-east ,, ,, 260,167 „ ,, ,,222,275 „ 

(4) North-cast ,, ,, 125,599 „ „ „ 120,783 „ 

The Lake Y^sselni' er would cover 358,150 acres. The gain would 
1)( the addition to tlm kingdom of a new and hirtilo provim-e of the 
aiea of Nt>ith Brabant, a saving of ex)»enses on dykes, liiminution 
of inundations, improvement of eommunication between the south 
and the north of tne kingdom, })r(4eetion of isles of tho sea, &c. 
Tho costs are calculated as follows : (1) enclosing dyke, Hluiees, and 
regulation of Zwuische l)iep, £1,700,000; (2) reefamation of four 
])oldci*s, £’5,200,000 ; (S; defensive works, £100,000 ; (4) iudcin- 
iiity to fishcrmeu, £180,000 ; total, £7,510,000. (c, M, K.) 

Zululftndi a British proU'ctoralo in south-east 
Africa, forming part of Natal, ljt>uiKlcd on the N. by 
Portuguese possessions, on the S.E. by tlie Indian Ocean, 
oil tbo S. and S.W. })y the river Tugcla, and on the 
W. by Trans vjxal and Swaziland. Afti;r the defeat of 
Cetewayo by the rival chief Zibebu (lt<83), and his death 
in 1884, his feeble successor, Dinizulu, held his ground 
for some tinu*, and was even able by the aid of tbo 
Transvaal Boers to cxj^el Zibebu. But the Zulu nation, 
exhausU'd by a long si*ries of fr)reign wars and dynastic 
femls, wiTO no Irmger in a position t(* resist tlie steady 
advance of the Boers, who had already absorbed tho 
Wakkerstroom and Utrecht districts, and set up tho 
‘‘New Tlepublic” witliin the recognized frontier of 
Zululand proi«’r (1880). The acquisition of this terri- 
tory was a direct infringement of tho spirit if not 
of tho actual letter of both the Pretoria and Londrin 
Conventions. The Boers iii 1885 v’cre so eneiuiraged 
with the succ(*ss of the policy which had given them tho 
“ New^ llepublic ” that by the end of that year their claims 
extended to nearly tliroc-cjuarters of Zululand. These 
claims w'ere finally dealt with in 1886 by the British 
Government, who agreed to recognize the “New^ Republic, 
but with boundaries considerably less extended than the 
Boers desired. In May 1887 the British Government 
at length decided to annex what remained of Zululand, 
and accordingly proolaimed the country British torritqry, 
under tho title British Zululand, The British flag h'wl 
actually been hoisted at St Lucia Bay in 1886, when it 
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was evident that Germany had designs on this coast, but 
the annexation at that time on the part of the British 
was not formally extended to the “ hinterland ” (see 
South Africa). In 1888 the “New llepublic” was, 
with the consent of the British Government, incorporated 
with the South African Republic, and subsequently 
became known as the Vryheid district of that state. 

From 1883 to May 1887 “the Zulu Native Reserve” 
was under the administration of a resident commissioner. 
The resident was under the control of the British 
sj>ecial commissioner for Zulu affairs, and a mounted native 
police force was maintained to kee]) order. The same 
organization was extended after annexation to the whole 
territory. The governor of Natal was created governor 
of Zululand, and had supervision of the administration of 
the country. The resident commissioner’s headquarters 
were at Eshowe. 

At the end of 1889 and beginning of 1890 some small 
tracts of territory lying between Zululand and Tongaland, 
under the rule of petty semi-independent chiefs, were 
added to British Zululand ; and in 1895 the territories 
of the chiefs Sanibana and Urntegiza, 688 Sfpiare miles in 
extent, lying between the Portuguese territories, Swazi- 
land, Zululand, and Tongaland, were also added. In 
the same y(».ar a British protectorate w^as declared by Sir 
Henry Loch, acting under instructions from Lord Ripon, 
over Tongaland. The coast-line was tlius secured for 
Great Britain up to the boundary of the Portuguese 
territory at Delagoa Bay. The advisability of securing 
this coast-line will be obvious when it is borne in mind 
that in the first instance Germany had endeavoured to 
obtain St Lucia Bay in 1884, and that the Boers were 
intriguing with native chiefs in order to obtain the terri- 
tories of Sambana and Urntegiza in 1895. In reference 
to the British annexation of the territories under these 
two chicifs, Mr Kruger telegraphed a protest, in which he 
said: “Taking into consideration previous negotiations, 
and the fact that the two territories are not of the least 
importance to hejr Majoat 3 r’a Government, this annexation 
cannot be r(*garded by this Government olhcrwise than 
as directed against this Republic. They must therefore 
regard it as an unfriendly act, against wdiich they hereby 
protest.” This ]>rotest must be considered in connexion, 
not only with the natural desire of Groat Britain to pre- 
vent another Power from establishing itself on the south- 
east African seaboard, but also with the fact that the 
Boers had b(^en the first to reap the benefit of Great 
Britain\s defeat of the Zulu power by acquiring the 
“New Republic,” and further that a similar ])olicy of 
more or less irresponsible annexation had enabled them 
to establish themselves in Swaziland. For a time Tonga- 
land w'as administered by the governor of Zululand as 
special commissioner for Tongaland. On 27th December 
1897 Tongaland was annexed to Zululand, and on 30th 
December of the same year the whole of Zululand became 
a portion of Natal, being represented by one member in 
the Legislative Assembly. 

Zululand comprised a total area of 11,000 square miles, 
with a population approximately estimated (1900) at 
IB'S, 000, thus distributed : — 



Area in 
Square Milea 

Population. 

Province of Zululand 

South (British) Tongaland . 

9.000 

2.000 

143,000 

42,000 

Total , 

11,000 

185,000 


i 

Whoh the country was incorporated wdth Natal, certain 
reservations were made with a view to safeguarding the 


material and moral interests of the natives. None uf the 
public lands can be sold to European settlers without the ^ 
sanction of the ImiJerial Government, nor can any change 
be made in the tribal customs in respect of land tenure or 
other matters compatible with orderly government. Thus, 
while witchcraft and all sanguinary rites are abolished, 
the former regulations affecting the sale of anns and 
spirits are maintained in full vigour. Dinizulu, w’ho bad 
been exiled to St Helena after the revolt of 1888, was at 
the same time restored to his country. 

ArTHORiTiES.— Russell. TTw? HUiry of Natal, Natal Statis- 
tical Vear-HiHiks, — Inouam. Natalia, — Paatt. Leading Paints in 
South African History, P. H.) 

Zurich, one of the Swiss cantons, ranking officially 
as the first. Its total area is 665 square miles. Of this 
620*3 square miles are classed as “productive,” forests 
covering 191*4 square miles and vinc^yards 19*3 square 
miles. Tlie i>opulation was 316,074 in 1880, and 
337,183 in 1888, while in 1900 it was 430,336. In 
1900 there were 648 inhabitants to each square mile. 
The Protestants w*cre then estimated at 344,206, 
Roman Catholics at 81,424, and there were 2987 Jews. 
Classified according to language, 414,105 spoke German, 
4019 French, 11,081 Italian, and 614 Rqmonsch. The 
state revenue of the canton in 1897 was 16,988,089 
francs (a rise of 167J per cent, since 1885), and the 
state expenditure 16,645,822 francs (a rise of 194J per 
cent, since 1885), while the Bnr])lu8 in 1898 w*a8 912,193 
francs. In 1897 the jniblic debt was 28,678,876 franca. 
The budget for 1901 showed 19,889,426 francs expendi- 
ture as against 18,204,879 francs revenue, *.c., a deficit 
of 1,684,547 francs. The cantonal constitution of 1869 
is still in force, but in 1898 it was decided by a popular 
vote that the legislature lias jiower to fix the number of 
the members of the executive. Zurich and Winterthur 
are the two chief towns of the canton. There are many 
railways in the canton, as well as a partly electric and 
]»artly funicular line from Zurich up the Ziirichberg, W'here 
is the Dolder Hotel. 

Zurich, the cajatal of the Swiss canton of the same 
name, and the most jiopulous and most imiiortant town in 
the Swdss Confederation, In 1893 the nine outlying 
coiinnunes or tow’nshiiis w*ero incorporated with the town 
jiropcr. Population (1888), 90,088; (1900), 150,703. 
The majority of the inhabitants, nearly four to one, are 
Protestants, and they are almost all German-speaking. 
In 1898-99 the University had 65 professors and an 
attendance of 403 matriculated students, besides 
20 “hearers” (in the summer session of 1900, 1039 in 
all). In 1899-1900 the Federal Polytechnic School had 
1007 full students and 449 “hearers.” The towm has 
grown very rajndly in size, wealth, and prosperity. Much 
land has been rescued from the lake, and is now covered 
wdth fine public buildings and splendid private villas. 
One of the most magnificent of the newer buildings is the 
Swiss National Museum, behind the railway station. This 
museum, which was opened in 1898, contains a w^onderful 
collection of Swiss antiquities and art treasures of all 
kinds, some of which are placed in rooms of the actual 
date, removed from various ancient buildings. To the 
stranger this museum is now the chief object of interest 
in Zurich. ^ 

AuTHoniTiEs.— BCiiKLi - Meyer. Geschichte d, ZUrcher Sei- 
deninidustrie. Zuricli, 1884. — Knij. Act&nsammlung z. Oeseh, d, 
Zilreher Reformation^ JolO-USS, Ziirich, 1879. — Meyer voK 
Knonau. Her Kant, Zurich^ 2 vols. St Gall and Bern, 1834 and 
1846. MUtluil, d, antiq, Oesellschaft von Ziirich. From 1841. — 
Stabelin. Huldreich Zwingli^ 2 vols. Basel, 1895-97. 

(W. A. B. O.) 
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Zutphailf, a in the province of Gelderland, 
Holland, at the infltzz of the Berkel into the Yssel, about 
10 miles by rail south of Deventer, and 18 miles north- 
north-east of Arnhem. Its provincial trade has been 
improved by the railway connexion with Amsterdam, 
Arnhem, and Germany. Population (1900), 18,490. 

ZV0fli0Orodk0f a district town of Russia, in the 
government of Eieff, 36 miles from Tsvyetkovo (a junction 
on the railway from KielBf to Nikolaieff). It has several 
flour-mills and distilleries, and carries on trade in grain 
and animal products] Population (1897), 16,972. 

ZwICkftUf a town of Germany, capital of the circle 
of Zwickau, on the Zwickauer Mulde, 20 miles by rail 
west-eouth-west of Chemnitz, kingdom of Saxony. There 
is a gymnasium, with a public library of 20,000 volumes, 
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a real g>*mi^ium, a higher-grade and six other bnrgher 
schools, a mining, a technical, two commercial, and several 
guild schools. The archives of the town hall include 
documents of the 13th century and MSS. of the works 
of Hans Sachs. The coal-fields in the precincts comprise 
56 pits reaching to a depth of over 2000 feet, employing 
upwards of 11,000 persons and yielding over ^1,000^000 
annual value. Population (1880), 35,005 ; ( 1 890), 44, 198 : 
(1900), 55,825. v > 

ZWOll6| capital of the province r)f Overyssel, Hol- 
land, on the Zwarte Water, near the influx of the Vecht, 
5.5 miles by rail north-east of Utrecht, connected by canals 
with the Yssel and the Zuider Zee. Its cattle-market is, 
next to that of Rotterdam, the most mi|K)rtant in the 
kingdom. Population (1901), 30,848. 
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A KEY explaining the initials affixed to the articles in the 
Encyclopaedia Britannica (loth Edition) will be found on 
pp. 1087-X092 of Volume XXXV, and brief accounts of the 
contributors are given on pp. 1059-1086 of the same volume. 


Printed by BAx.LAiiirrNv., Hansom 6- Ca 
Edinburgh J.<«Jdon 





